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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o yueOHomy npenmery «buonorus» (ganee - OMoIOTys) Ha YPOBHE CPEIHETO
obmero ooOpazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamMera «bHoOTus» U OCHOBHBIX IMOJIOXKEHHN (perepanbHOi paboueil mporpaMmbl
BOCITUTAHHUS.

Cornacuo nonoxkenusim ®I'OC COO npodwmiibHbie yyeOHBIE TPEAMETHI, U3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnaniu 00y4eHus Ha YPOBHE CPETHETO
o0miero oOpa3oBaHUS M MPHU3BAaHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX MPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MIPHOPUTETHOE PELICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopueHTanuein
00y4aromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJAacTH HAy4YHOTO 3HAHHA,
CBSI3aHHOT'O C OMOJIOTHEN, MEIUIIHOMN, 9KOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIK BOCHHBIM JIETIOM.

[Tporpamma no yuebHOMY mpeameTy «buosnorusi» gaéT mpeacTaBieHUe O IEeTH U 33aJadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacrpenenenue 1mo Kiaccam, peKOMEHIYET IMOCIIe0BaTeIbHOCTh N3YUeHHs yIeOHOTro MaTepuasia
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Impoiiecca,
BO3PACTHBIX 0COOEHHOCTEH o0y4aromuxcs. B mporpamme mo OMONIOTHH peann30BaH MPUHIIKI
MIPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs,
Onarogapst 4eMy MpOCMaTPUBACTCS HANIPABICHHOCTH HA MOCIIEAYIOIIEE PA3BUTHE OMOIOTHYECKIX
3HAaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCHUTAHUE
OepeKHOr0 OTHOIIEHUS K OKpYXKarollleld MpUpOoAHON cpene. B mporpamme mo OMOIOTHMU Takxke
MOKa3aHbl BO3MOXHOCTU y4yeOHoro npeamera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COO k m1aHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U NIPEIMETHBIM pe3yibTaTaM 00yueHHs U
B ()OPMHUPOBAaHUN OCHOBHBIX BHOB YU4E€OHO-TIO3HABATEILHOW NEATEIFHOCTH OO0yYArOMUXCs 10
OCBOCHMIO COJIEpXaHHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEAHEro oOIlero
o0OpazoBaHuUsl.

VYuebnbiit npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHUs 3aBepIIaeT
Ononornyeckoe 0Opa3oBaHUE B IMIKOJIE M OPUEHTHPOBAH HA PACHIMPEHHE M YIIIyOJeHHe 3HAHUN
00yYaroImuxcst 0 KUBOU MPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOTUN
U OWOJNIOTUU DPA3BUTHSA, TCHETHKH, CEJEeKIHH, OMOTEXHOJIOTHH, SBOJIIOIMOHHOTO YYEHUS |
HKOJIOTHH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriayOJIeHHOM ypOBHE OPHUEHTHPOBAHO Ha
HOJTrOTOBKY 00yYaroIuXxcs K MOCIeYyoeMy HOTyYeHHI0 OMOJIOrHUeCKOro 00pa3oBaHus B By3ax
W OpraHu3anusx cpeaHero mnpodeccuoHaIbHOr0 o0pa3oBaHus. OCHOBY €ro cojepKaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHMUM, MOJYYEHHBIX MPHU HM3YYECHHHM OOYYarOLUMMMCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX pa3JesioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, B 10—11 kiaccax 3T 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIUPEHbl U yriIyOJIeHbI
OWoyoTHYecKre 3HAaHWUSA O PACTEHHSX, XUBOTHBIX, TprOax, OaKTepusX, OpraHU3MeE YeJOBEKa,
OOIIMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTHYECKHE CBEIEHUS
NPUKJIAJHOTO W TOMCKOBOTO XapaKkTepa, KOTOPhIE MOXXHO HCIIOIB30BATh KaK OPUEHTHUPHI IS
nocienyomero Beidopa npogeccun. BozMokHa Takke MHTErparus OMOJIOTMYECKUX 3HAHUM C

BIMU OOYYAIOMIMMUCS TIPY U3YUEHUH (H3UKH, XUMHH,

reonRARUR A NTRHHEIE AL ) )
aneFRYTNRSM FRORNE0™O yueOgomy mnpenmery "buosorus" oTpaxaer CHCTEMHO-

YPOBHCBBIM M 3BOJJIOLNMOHHBIM HOAXOIBI [ K U3YYCHHIO ouonorun. CoriacHo UM, H3YYaAOTCA

Ceprugurar DEALZHEOIITRE 3P 3ARDAGNEPHOOPED XapakTepHBIe Ul KUBBIX CUCTEM Pa3HOTO YPOBHS OpTaHU3aIUH,
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HBOJIIOIIMM OPTaHUYECKOT0 MHUpa Ha 3emjie, COXpaHCHHs] OHMOJIOTHYeCKOro pa3HOoOOpa3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OHMOJIOTHH,
3M6pI/IOJIOFI/II/I u 6I/IOJIOI‘I/II/I pa3BUTHUA, TCHCTUKU U CCJIICKIIHU, 6I/IOT€XHOJ'IOFI/II/I U CUHTETHUYECKOU

6I/IOJ'IOFI/II/I, AKTYAJIMU3BUPYIOTCA 3HAHUA O

6y‘laIOH_[I/IXC${ 110 60TaHI/IKC, 300JI0TMHM, aHAaTOMUH,

¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U

ydeHue o omocdepe.
Y4eOubrii npeamer «buomorus»

npu3BaH O0ECIEYNUTh OCBOCHHE OOYYaIOUIMMHUCS

OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBUJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOTO00pasuu u
O0COOEHHOCTSX KIJIETKH, OpraHu3Ma, IOMYyJIALUH, OHOLIEH03a, SKOCHCTEMBI, O BBIAAIOLIUXCA
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUAX B OHOJIOTMH, NMPUKIAIHBIX ACIIEKTaX

OMOJIOTUYECKHUX 3HAHMI. I[J'IH Pa3BUTHA U

nogacCpKaHuA MHTEpECA 06yqafoumxc;1 K Ouosornu

HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COJCPKAHUU MPOTPAMMBI IO

OHoJIOrun npeaAyCMOTPECHO 3HAKOMCTBO C

HMCTOpPUEH CTAaHOBJICHHS W Pa3BUTHS TOM WU HHOMN

o0iacTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apYOEKHBIX YYEHBIX B PELICHHUE BAKHEUIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens nzydenus ydeOHoro mnpenmera «buomnorus» Ha yriyOJ€HHOM ypOBHE — OBJIaJIEHHUE
00y4arolMMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIMOHAJIBHOW OpraHU3alMM MKHUBBIX CHUCTEM
pa3HOro paHTa ¥ MPHOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenEHHoi obnacTy MpodhecCHOHATBHON NEATEeIbHOCTH, CBA3AHHOW C OMOJIOTHEH, WA K
BBIOOPY yueOHOTO 3aBEeICHHS IS TPOJIOIDKEHHUS OHOIOTHIECKOTO 00pa30BaHU.

JlocTrkeHue 1enu u3ydyeHus ydyeOH

oro mnmpeamceTa «buonorus» Ha er'Iy'6J'IéHHOM YPOBHE

obecreunBaeTCs PEIICHUEM CIICIYIOIINX 3a1au:

OCBOEHHE 00YYaIOIIUMUCS CUCTEMbI OMOIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOIOTHUECKUX
TEOPHUSX, KOHIICTIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W IMPaBHIIAX, COCTABJISIOIINX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa; O CTPOSHHHM, MHOroobpasuu u
OCOOCHHOCTSIX OHMOJIOTUYECKHX CHCTeM (KJIEeTKa, OpTaHW3M, IMOMYJISIHs, BHI, OHOTEOICHO3,
ouocepa); 0 BBIIAIOIINXCA OTKPBITUSAX U COBPEMEHHBIX MCCIEAOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE  OO0yd4arouuxcs

C  METOJaMM  TO3HaHUs  KUBOM  TIIPUPOABI:

UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJI€TOYHOW OMOJIOrHH,
3M6pI/IOJIOFI/II/I A OMOJIOTUH pa3BUTHUA, TCHECTHKU U CCJIICKIINHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OSKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,

9KCIICPUMCHT, MO)IC.]'II/IPOBaHI/Ie);

OBJIaICHUEC 06yanOIHHMHC$I YMCHHUAMU: CAMOCTOATCIBHO HAXOJAWTh, AHAJIM3UPOBATH U

MCIIOJIb30BaTh OMOIOTUYECKYI0 HH(pOpMAIT

W10, MMOJb30BaThHCA OMOJIOTUYECKOM TepMHHOHOFHeﬁ u

CUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEX/y pPa3BUTHEM OMOJIOTHUU U COLIUATIbHO-3KOHOMUYECKUMU
¥ HKOJIOTUYECKUMU ITPpoOIeMaMH YeJIOBEYECTBA; OLIEHUBATD ITOCIIEACTBUS CBOEH JIETENLHOCTH IO
OTHOIIEHUIO K OKpPYKAILIeW NPUPOIHONW cpelle, COOCTBEHHOMY 3I0POBBIO M 3/10POBBIO

OKpYZKaromux Hmﬂeﬁ; 000CHOBBIBATh U

coOuoaTh Mepbl MPOPUIAKTHUKY HH(EKIIMOHHBIX

3a00eBaHUM, TpaBWJia TIOBEACHHUS B TPHUPOJE M oOOecredeHus O0e30MacHOCTH COOCTBEHHOU
KUBHEJEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYAIMsIX MPUPOAHOTO U TEXHOTCHHOTO XapaKTepa;
XapaKTEPHU30BaTb COBPEMCHHBIC HAYYHBIC OTKPBLITHA B oOJactu 6I/IOJ'IOFI/II/I;

pa3BUTHE Y OOYYaIONIUXCSI MHTEIUICKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITHAMHU W COBPCMCHHBIMU HCCIICJOBAHUSAMH B 6I/IO.]'IOI‘I/II/I,
pelaeMbIMH €10 TpoOJIeMaMu, METOOJIOTHEN OMOJOTHYeCKOTO HCCIEeNOBaHUs, MPOBEICHUS
OKCIICPUMCHTAJIBHBIX I/ICCHC}IOB&HI/Iﬁ, PEIICHUA OMOJIOTUYECKUX 3aga4, MOICIUPOBAHUA

OMOIOTUYEeCKHX 00BEKTOB U MPOIIECCOB;
BOCHI/ITaHI/Ie AOINXCSI OCHH
o OT gﬂﬁ O@QE SIBJICHUS]
rsimgauﬁgmewml nosen)
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npruobpereHue 00y4JaroIUMHUCS KOMIETEHTHOCTH B PAllMOHATIBLHOM MPHPOJIOTIONIb30BaHIH
(cobmroneHne TpaBUl TOBEJACHUS B TPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOT'O 3/I0pPOBBSl M 3/I0POBbSI OKPYXKAIOMIMX JIO/AEH (COOMIOAeHUS Mep
poUITaKTUKH 3a00JIeBaHUH, 0OeCTICUeHHE OE30MTaCHOCTH KU3HEACATEIIHHOCTH B UPE3BhIYaHBIX
CUTYaIUSIX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIB30BAHMS OMOIOTHYECKUX

3HAHUW U YMEHUH B MOBCEAHEBHOM KU3HU;

CO3/laHME YCJIOBUH JUISI OCO3HAHHOTO BHIOOpa OOYYAIOUIMMHCA HHIMBUAYATLHON

o0OpasoBarenbHON

TPaeKTOpHH,

CHOCOOCTBYIOIIEH MOCHEAYIOUEMY TMPOPEeCcCHOHATBHOMY

CaMOOIIPEACIICHUIO, B COOTBCTCTBUMU C HWHIAWBUAYAJIbHBIMH HHTCPCCAMH H HOTp€6HOCT$IMI/I

peruoHa.

OOmiee 4YMCIIO YacoB, OTBEJACHHBIX Ha H3y4YeHHE OMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE
cpemHero ooiiero oopasoBanus, cocrtabiser 204 vaca: B 10 kinacce — 102 yaca (3 yaca B HezIeno),
B 11 kimacce — 102 yvaca (3 yaca B HeneNIO).

OT160p opranu3anuoHHbBIX (OPM, METOJIOB U CPEJICTB O0yUEHUS OMOJIOTUN OCYILECTBISIETCS
¢ yuéToM crenu(uKN ero CoJAepKaHus U HANPABICHHOCTH HA MPOJOJDKEHUE OMOIOTHYECKOTrO
00pa3oBaHMs B OPTaHU3ALMIX CPETHEr0 MPOPECCHOHATBHOTO U BBICIIETO 00Pa30BaHHUS.

OO0s3aTeNbHBIM YCIIOBHEM IpH OOyYeHHH OMOJOTMH Ha YIIyOJIEHHOM ypOBHE SIBIISIETCS
MpOBeJCHNE JIA0OPATOPHBIX W MpakTUdyeckux pador. Takxke ywactue oOydaroumxcs B
BBINTOJIHEHUH MIPOCKTHBIX U y4eOHO-NCCIIEA0BATENIbCKUAX Pa0dOT, TEMAaTHKA KOTOPBIX ONpPEAeIseTCs
YUUTEIEeM Ha OCHOBE UMEIOIIUXCS MAaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX

YCJIOBUH.

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

Conepxanue

IIPOrpamMMBl,

BBIJIEJICHHOE KYpPCU8OM, HE BXOAUT B  IPOBEPKY

rocyaapcTBeHHoOM urorooit arrecrauuu (I'MA).

Tema 1. Buosorusi Kak Hayka

CoBpeMeHHast OMOJIOTHS — KOMIUIEKCHAsl Hayka. KpaTkas uCTopusi pa3BUTHSI OMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHmaamMeHTaldbHbIC, MPUKIATHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3naueHne Ouonorud B (OPMUPOBAHUU COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBa3anuble ¢ Onoaorueil. 3HaueHre OMOJOTHUH B TPAKTUUECKOH J1€ATEIbHOCTH
YeJI0BEKa: MEAUIMHE, CEIbCKOM XO035ICTBE, TPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Jlapsun, VY. I'apsei,
I'. Mennens, B. W. Bepuanckuii, W. II. IlaBnoB, M. WM. MeunukoB, H. W. BaBuios, H.
B. Tumodees-Pecorcknii, k. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuibl 1 cxeMbl: «CBsI3b OMOJIOTUM C APYTUMH HayKamuy, «CucteMa OMOJOTHYECKUX

HaYK».

Tema 2. ’KuBble cucTeMbl U X U3YYEeHHUE
JKuBEIE CUCTEMEI KaK npeaAMET U3YUCHUA ouosornu. CBONMCTBA KUBBIX CUCTEM: C€IUHCTBO

XHUMHYECKOIro CocCTaBa,

CTPYKTYPBI,  OTKPBITOCTb,

HN3MCHUYMUBOCTD, POCT U PA3BUTHUC.
Y

$OBHH

o AR
o

Opradmn3ailil
NOANVCA

JAUCKPETHOCTL W MCJIOCTHOCTH, CIIOKHOCTH U YHOPAHZOUYCHHOCTDH

caMoOoOpranusanus, CaMOBOCITPOM3BCJICHUC, pasapaxxumMocCThb,

11 JKHNBBIX

MEEET H&ﬁélhﬁomo-gm
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CHUCTEM: MOJIEKYJISIPHBIM, KIJIETOYHBINA, TKAHEBbIM,

BOW, OKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHIA ),
B JKUBBIX cucteMax. OCHOBHBIE TPHU3HAKH >KHBOTO.



Kuznp kak ¢opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniue KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpPTraHU3aLNH.

N3yuenue xuBbix cucreM. Mertoabl Ouonornueckoi Hayku. Habmronenue, usmepenue,
JKCIIEPUMEHT, CHCTeMaru3auus, MeraaHanu3. [lonsaTtue o 3aBUCMMOM W HE3aBUCUMOU
nepemeHHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runotesa. [lonsTre BIOOPKHU U €€ 10CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IIOJy4EHHBIX Pe3yJbTaToB. IIpMuMHBI UCKA)KEHUs PE3YJIBTATOB HKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubl u  cxembl: «OCHOBHBIE MPU3HAKM JKU3HU», «buonornyeckue cucTemsl»,
«CBoiicTBa )KMBOW MaTepun», «YpOBHU OpraHU3aluy KUBOH IpUpob», «CTpoeHue KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEUYECKOI0 OpraHu3May, «broreoneHos,
«buocdepar, «MeToabl H3ydeHUs KUBOH PHUPOJIBI».

OO6opynoBanue: n1aboparopHoe  00OpyAOBaHME A I[POBEACHUS  HAOJIOJCHUH,
U3MEPEHUM, JKCIIEPUMEHTOB.

IIpakTuyeckass padora «VCrOIB30BaHUE PA3NIMYHBIX METOIOB IIPU HU3YYEHUU JKUBBIX
CUCTEMN.

Tema 3. Buosnorus kierku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAs €AMHULA )KUBOTO. MICTOPHS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.llIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoabl MOJEKYJISPHOW ¥ KJIETOYHOW OMOJIOTHH: MHUKPOCKOIHsS, Xpomartorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aToMoB, AudQepeHnHanbHOe  EHTpU(yrupoBaHue,

KYJIbTUBUPOBaHUE KIIETOK. M3yuenue purcuposanmuix KIemoK. DneKTpoHHas
MUKpockonus. Kongpokanvruas mukpockonus. BumanvHoe (npudicusHenHoe) uzyuenue Kiemox.
JdemMoHcTpanuu

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

Tabnuiel 1 cxembl: «CBETOBOM MHKPOCKOI», «IDJIEKTPOHHBIM MHKpockom», «lctopus
pa3BUTHUS METOJIOB MUKPOCKOITUI.

O6opyoBaHKE: CBETOBOM MHUKPOCKOII, MUKPOIIpENapaThl PacTUTENbHbBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IpakTuyeckas padora «/3yueHue MeToAOB KIETOYHOW OHojoruu (xpomarorpadus,
anektpodopes, nuddepennmanbaoe eHTpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XHUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHKPOJIEMEHTHI. Boja u e€ posb
KaK pacTBOpUTENS, peareHTa, y4daCcTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJISALNN.
MuHepasnbHble BEIeCTBa KJIETKH, UX Onojiorndeckas poiib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BelecTBa KJIEeTKH. bruonornuecknue nonmuMepsl. benkn. AMUHOKHACIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oeika, MenTuiHas
CBsi3b. BTopuuHnas, TpeTn4Has, 4eTBEepTUYHAs CTPYKTYpbl. [leHaryparus. CBolcTBa O€JKOB.
Knaccudukanus 6enxoB. buonornueckue Gpynkium 6enkos. [lpuonul.

VYraeBoasl. MoHOCaxapubl, JUCaXapuibl, OJUrocaxapuabl U monucaxapujsl. OOmmid
IUIaH CTpPOeHUss U (U3MKO-XMMHUYECKHE CBOMCTBa yriieBoAoB. buonoruueckue QyHKunu
YIJIEBOJIOB.

Jlumunel.  'mapodunbHO-rHIpodoOHBIE  cBoiicTBa.  Knaccudukanus — JTUNUAOB.

T[)I/IFHI/IQC[ZI/IQBI, gbOC(l}OJ’II/IHI/IﬂH, BOCKH, CTCPOUJIBI. buonornuyeckue (I)YHKI_II/II/I JIMITUIOB. O6H_[I/IC

CBOICTBA 6Monorlzm?glzl<1/é>jﬂt HMCM6paH + TekydecTb, CHOCOOHOCTH K CaMO3aMbIKaHHIO,

ng NI SAY
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Hyxnennosele kucnorel. JJTHK n PHK. Crpoenne HyknenHoBbIX kuciaoT. HykneoTuasl.
[Tpuntun xkomrmementapHoctu. I[lpaBuno Yapradda. Crpykrypa JJHK — nBoitnas crimpaiib.
Mecronaxoxaenue u ononorndeckue pynkuuu JJHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenne mosekyiabl AT®. Makposprudeckue cBsizu B moJiekysie AT®. buonorndeckue
¢y AT®. BoccraHOBJICHHBIE TMEPEHOCYMKH, UX (YHKIMH B  KIETKe. /[pyeue
HYyKaeo3uompughocgamoi (HT®). CexBeHHpPOBaHHE JIHK. Memoowv 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMoxuMuyeckue M OHOPU3NYECKUE UCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl —Omomoiekyn. Modenupoganue cmpykmypbvl U QYHKYuUll
Ouomonexyn u ux Komniekcos. Komnvromepmuiti Ouzatin u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HENpUpPOOHbIX AHAN0208.

JdemoHcTpauuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep,
C. IIpy3unep.

Jlnarpammbl: «Pacnpenenenne XMMHYECKHX JJEMEHTOB B  HEXHMBOW  IPUPOIE»,
«PacrnpeneneHne XuMHUYECKHX JIIEMEHTOB B KUBOUN MPUPOJIE.

Tabmuuer u cxemsl: «Ileprognueckas Tabiua XUMHUYECKUX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOABI», «BemiectBa B cocTraBe oOpraHu3moB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTypbl OeNKOBOH MOJIEKYyJbl», «CTpOeHHE MOJIEKYN YIIeBOAOB», «CTpoeHue MOJEeKyJ
munuaoBy, «HyknenHoBble KUCIOTHIY, «CTpoeHne MoJeKyinbl ATD».

O6opyaoBaHKe: XUMUYECKasl 1O0CY1a U 000pyI0BaHHE.

JlaGopaTopnas padora «OOHapyxeHue OeNKOB ¢ MOMOLIbIO KAU€CTBEHHBIX PEAKLUII».

JlabopaTopHas padora «/ccnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIIECJIECHHBIX U3 KIIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue n pyHKIIUM KJIETKHU

Tumbl kIeTOK: dyKapHoTHUecKas W mpokapuorndeckas. CTpyKTypHO-(yHKIIMOHATBLHBIC
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHueckoil kietku. Kierounas cTeHka OakTepuii ©u  apxei.
Oco0eHHOCTH CTPOEHHUS TeTepoTpodHOI U aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenue U pyHKIIMOHUPOBaHHUE SyKapuOTHUECKOH KieTku. [Imazmarnueckass MmemMOpana
(mna3manemma). CTpykTypa Iula3MaThyeckoil MeMOpaHbl. TpaHCIOPT BeIIECTB dYepes
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (auddysusa, oOneruyéHHas nudQys3us), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomympoHunaemocts mMemOpanbl. Pabora
HaTpUIl-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOLMTO3, (parounTo3. Dk3ouuTo3. Kinerounas creHka.
Crpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHU, rpu0oB.

[Mutormasma. uto3zomb. L{uTockener. [IBwkeHue nurTomigazMbl. OpraHOUAbl KIETKH.
OnHoMeMOpaHHbIe OpraHOUbl KIETKH: sHaomnazMaTuueckas cetb (OIIC), anmapat ['onbmxwy,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3aMMOCBS3b OJHOMEMOpaHHBIX OPTaHOMUJOB KIIETKH.
CrtpoeHue TpaHyIsipHOTO peTHKyiayma. Mexanusm wuanpasnenus 6eakos 6 OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [mankuil  (arpaHyssipHBIN)
sHAOIUIa3MaTHUecKuil peTukyiayM. CekperopHas ¢yHkuus annapara ['onbmxu. Moouguxayus
benxos 6 annapame I onvoaxcu. Copmuposka benrxos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pactutenbHbIX KieTok. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJIbl KJIETKH: MUTOXOHAPHUH, IUIACTUIBL. [Ipoucxoscoenue
mumoxonoputi u naacmud. Cumdbuoeenes (K.C. Mepeoxcrkosckuii, JI. Mapeynuc). Ctpoenue u

X
ME anu

KIIMKM  MHUTOXOH I/H‘/’I U IIJJacTUI. HepBI/IqHLIe, BTOpI/II{HBIe N CIJIOKHBIC IIJIaCTUIBI
@OTOCHHTCSI/IPH}O IX_ 9YKApPHOT. XJIONOIUIACTBI, XPOMOIUIACTBI, JICHKOIUIACTBI  BBICIIMX
A9 HOANUCA
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Mukpogunamenmsi.  MpIllICUHbIE  KICTKH. AKMUHOBble ~ KOMNOHEHmMbl  HeMblUEeUHbIX
knemok. Mukpotpy6ouku. Knetounsrii neatp. CTpoeHHe W IBHKEHUE KT'YTUKOB U PECHUYCK.
MuxkpotpyOouku nurtoriasmsl. LieHTpuons. berku, accoyuuposannvle ¢ MUuKpoguiameHmamu u

muxpompyboukamu. Momopmwie benxu.

Snpo. O6ono0uka siapa, XPOMaTHH, Kapuoriazma, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHH.
SnepHblii OenKOBBI MaTpHKC. [IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEp(ha3HOM

A1pe. DyXpomamun u 2emepoxpoMamun.

benku xpomatuHa — TUCTOHBL. [unamuxa s0epHou

obonouku 8 mumo3se. Aoepuwviii mpancnopm.
Knerounsie  BrimroueHus. CpaBHUTENbHAsT  XapaKTEPUCTUKA  KIETOK  3YKapUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).
JdemMoHcTpanuu

[Moptpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabauiel u cxemsbl: «CTtpoeHue

YKApUOTUYECKOU KIETKn», «CTpoeHue KUBOTHOM

KIeTKn», «CTpoeHHEe pacTUTENbHON KiIeTkn», «CTpoeHrne MUTOXOHIpUny, «Sapo», «CtpoeHue

MPOKAPUOTUYECKON KIICTKH.

O6opyaoBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOMIpENnapaTrbl PacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepualbHbIX KJIETOK.
JlabopaTopnasi padora «/3ydeHne CTpOEHUS KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnueckas padora «3ydenn

€ CBOMCTB KJIETOYHOM MEMOpPAHbI».

JIaﬁopaTopHaﬂ paﬁoTa «HMccnenoBanye miazMojn3a U ASIia3MOoJIn3a B PACTUTCIIbHBIX

KIJIIETKax».
IIpakTnyeckas padora «3yueHu

€ ABMIKCHUSA UTOILIA3MbI B PACTUTCIIbHBIX KICTKAX).

Tema 6. O0MeH BelecTB U MPeBpPallleHUe SJHEPTUU B KJIETKe

ACCI/IMI/IJ'ISIIII/IFI n AUCCUMMIIANUA —

JIB€ CTOpPOHBI MeTabonu3ma. Tumnbsl oOMeHa BEIIECTB:

aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KUCI0POia B OOMEHHBIX Mpoleccax. JHEPreTHIecKoe

oOecnieueHnue kieTku: npespameHue AT

B 0OMEHHBIX Ipoleccax. PepMEeHTaTUBHBIN XapakTep

peakuuii kieToyHoro Metabonausma. GepMeHTHI, UX CTPOEHUE, CBOMCTBA M MEXaHHU3M JECHCTBHSL.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMUECKUX KaTaau3aTopoB. benku-akTUBaTOpHI U
OeKU-UHTUOUTOPBl. 3aBHUCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAKUUH OT pa3IMn4HbIX

(bakTopoB.

IlepBUYHBIN CHUHTE3 OpPraHUYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCUCEHHbI U
oxcuzennvlli  pomocunmes y baxkmepuu. Ceemocobupaiowue nucMeHmovl U  NUSMEHMbl
peakyuonHoz2o yenmpa. Ponb xjopomiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dasel. @omoovixanue, Cs., C4. u CAM-munvt gpomocunmesa. TlpogyKTUBHOCTH (DOTOCHHTE3RA.
BausiHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpa3ue  OpraHuM3MOB-XEMOCHUHTETHKOB:  HUTPUPUIHUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHarpoOHbIe opranu3mbl. Buasl Oposkenus. [IpoaykTel OpoxKeHHUs U UX UCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH

0OoJIe3HEN.

AspoOHBIE OpPraHU3MBl. DTambl dYHEPreTHYecKoro odOmeHa. [1oAroTOBUTENBHBIN ATarl.
['mukonm3 — 6eCKUCIOPOAHOE PACIICTIIEHUE TITFOKO3bI.
buonoruueckoe okuciaeHue, WM KIETOYHOE JbIXxaHue. Poilb MUTOXOHIpUI B Mpoleccax

OMOJIOTUYECKOTO OKUCJICHUS.

Huknuueckue peaxkuuu. OxucnurensHoe

dochopunupoBanue. duepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomouuou ATD-cunmasvl. [lpeumyiectBa  a’poOHOTO MyTH OOMEHa BEIIECTB TeEpen

aHaB[206HBIM. 3(1}{126KTI/IBHOCTB OHEPICTUICCKOT'O oOMeHa.
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Tabmuier u cxembl: «@oTocuHTe3», «IHEpreTHUeckuii oOMeH», «buocuHTE3 OemKkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTE3Y.

ObopynioBaHue: CBETOBOM MUKPOCKOII, 000pyJOBaHUE JJIsl TPUTOTOBIICHUS IOCTOSIHHBIX U
BPEMEHHbBIX MUKPOIPENapaToB.

JlaGopaTtopnass paoora «/3yueHune KaTaJIUTHUYECKOW AaKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTajaa3bl)y.

JlaGopaTtopuass pa6ora «/3yyeHne (QEepMEHTATUBHOIO PpACILEIUICHUS MEPOKCHIaA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX.

JlaGopaTopnas padora «CpaBHEeHHE MPOLIECCOB (DOTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi pa6ora «CpaBHEHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacieacrBenHasi MHpopManus U peaju3anus eé B KJeTKe

Peakuuu maTpuyHoro cunresa. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MaTPUYHOIO
cuHTe3a. Peanmmzanms HacieacTBeHHOM uWH(opmanuu. ['eHeTHYeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIUMU: KOMILIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoi
knemxe. Hexooupyrowue PHK.

Tpancnanus u e€ stanbl. Yuactue Tpancnopteix PHK B OnocunTese Oenka. YcioBus
ouocunTesa 6enka. Koguposanue amuHokuciot. Poib pubocom B GnocuHTE3€e OEmKa.

Cogpemennvie npeocmasnenusi 0 cmpoenuu 2enog. OpraHuzaiys reHoMa y IpoKapuoT 1
9yKapuoT. Perymsuuss akTUBHOCTM TIe€HOB Yy mpokapuor. [umoreza omepona (@.XKakoO,
K. Mano). Monekynapuvle mexaumusmvl 3Kcnpeccuu 2emog y sykapuom. Ponv xpomamumna 6
pezynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLIECCOB B KiieTke. KiieTouHslii romeocTas.

Bupycol — HeksieTouHble (hOpMBI KU3HU M 00IUratHeie nmapasutbl. CTpoeHHe IPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, Oakrepuodaro. Kusznennwiii yurkn [[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasad,
unmezpasa.

BupychHsle 3aboneBaHust uenoBeka, KUBOTHBIX, pactreHuil. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdata») cmpyxmypHuix
buonoeuveckux oanHvlx. Hanomexnonoeuu 6 buonoeuu u meouyune. Ilpoepammupyemole ghyHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

Hoptpetsl: H. K. Konsuos, Jl. U. IBanoBCKuii.

Tabmuubl ~ u  cxembl: «buocunTes Oenkay, «l'eHeTmyeckuii Koa», «Bupycs»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co31aHue MOJIENIN BUPYCay.

Tema 8. JKu3HeHHBIN HUKJI KJIETKH

Knerounslii 1mmki, ero nmepuoasl u perynsuus. Murepdaza m murto3. OcobeHHOCTH
mporieccoB, mpoTtekaronux B uHTepdasze. [loaroroska kimetku k aeneHuto. [IpecuHTeTHYECKU
(MTOCTMUTOTUYECKUI), CUHTETUYECKUH W TOCTCHUHTETHUYECKHH (IIPEMUTOTHYECKUH) IMEepPHOIbI
uHTEp(PAa3BbI.

Matpuunelii  cunres JHK — perumkamms. Ilpunnuner  pernmmkanuu  JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIIAPALIEIBHOCTb. MeXaHu3M
peruinkanuu JJTHK. Xpomocomel. Ctpoenue xpomocoM. TenoMepsl 1 Tenomepasza. XpoMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIl. JIMIUIOMAHBIA M TamIouIHbIM HaOOpBl XPOMOCOM. ["'OMOJIOTrHYHbIE
XPOMOCOMBL. [1010BBIE XPOMOCOMBL

-
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Krnerounoe siipo, XxpoMocoMbl, GyHKIIMOHAIBHASI TeHOMUKA. Mexanuzmbvl nponughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemrka» — ouounghopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabnuubl U cxembl: «OKU3HEHHBIN LUK KIETKW», «MuUT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanms JJHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpompenaparsl: «MuUTo3 B KJIETKaX KOpEeIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JlabopaTopuasi pa6ora «Habmonenue MuTo3a B KJIETKaxX KOHUMKA KOpELIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruyeckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBbIE, KOJOHHUAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KojgoHnanbHbie
OpraHU3MBl.

B3anMocBsA3b yacTe!l MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OPTraHOB.
Opranusm Kak exuHoe nenoe. I'omeocras.

Tkanu pacreHuidl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAsA, IOKPOBHAs,
POBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOEHUs, PYHKUIUN M pacloioXeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX UM  4elnoBeKa. THIBI JKMBOTHBIX TKaHEH: DAIMTEIUAJIbHASA,
COCIMHUTENbHAS, MbIlIeyHas, HepBHAas. OCOOCHHOCTH CTpPOEHUSs, (PYHKIUH W PACTIOIO0KECHUS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIUU OpraHoB U CUCTEM OPIaHOB.

Omopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHblii 1 BHyTpeHHUN ckeneT. CTpOoeHNE U TUIIBI COEIUHEHUS
KOCTEH.

JIBI>KeHHEe OpraHu3MOB. JIBHXKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
JKIYTUKOBOE€, PECHUYHOE. J[IBMJKEHHE MHOTIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHH.
JIBM>KeHNEe MHOTOKJIETOUHBIX KHBOTHBIX U YeJIOBEKa: MblllleyHas cuctema. Pednekc. CkeneTHble
MBIIIIIBI U UX padoTa.

[Inuranue opranusmMos. llornomenne BOAbl, YIIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacreHusamu. [IuTanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE IUIICBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI MUIIEBAPUTENBHOrO Tpakra. IlumeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucreMa 4enoBeKa.

JlbIxanue opranu3MoB. Jlpixanue pacteHuid. J{pixanue >xuBoTHbIX. Auddy3us razos yepes
MOBEPXHOCTh KiIeTKu. KokHoe npixanme. [[prxarenbHas moBepxHOCTh. JKaOepHoe u JIErodHOE
JpIXaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOCHHMs JETKUX IT03BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeKa. MexaHu3m
BEHTWJISILIMM JIETKUX Y NITUI] U MIIEKOMUTAIONIMX. Perymsiuus apixanus. J{pixarenbHbie 00bEMBI.

TpaHcnopT BemecTB y OpPraHu3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHHW. TpaHcrmopT
BELIECTB y )KUBOTHBIX. KpoBeHOCHas cucTema U e€ opranbsl. KpoBeHOCHas cuctema o3BOHOUHBIX
KUBOTHBIX U yesoBeka. Cepile, KPOBEHOCHbIE COCyAbl M KpoBb. Kpyrum KpoBooOpaleHus.
OBOJIOIMOHHBIE YCIQKHEHUSA CTPOCHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX IKUBOTHBIX.

Pabota cepita v €€ peryisims.
0 ﬂmﬁ{gg‘;&ﬁp '\%Pé'ﬁmMOB. Beijienenne y pacreHuid. BeiaeneHue y KMBOTHBIX.
C%QEME Hu .%li%HLI BbLieseHus. DunpTpanus, cekpernus 1 00paTHOE BcachbIBaHHUE

CepTudukar DEM&H@'FMEKMSMEBCPE@BMEB@MHOB BoIJlesieHnsl. CBsI3bp TIOJIOCTH Tejla C KPOBEHOCHON H
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa
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BBIIETIUTENIBHON cucTemMamu. BblieneHne y IO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. lloukm.
Crpoenue u pyHkunonupoanue Hedppona. OOpa3oBaHHE MOUYH Y YEIOBEKA.

3ammrTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil u
LIUCTBI IPOCTEHIINX. 3allTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M X TPOU3BOAHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMMmyHHas cucrema uenoBeka. KileTOUHBIMI M TyMOpalbHbII HMMMYHHTET.
Bpoxxnéuuplik W TpHOOPETEHHBIM  crieU(PUIECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummynurera (I1. Dpaux, @. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumocTs W peryisiius y OpraHu3MoB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiuus y pacTeHuil. POCTOBbIE BelEeCTBA U HX
3HauCHUE.

HepBHas cuctema u pediexTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KXUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHas perynasiuus ¥ SHIOKPUHHAsT CHCTEMa >KMBOTHBIX M 4elioBeKa. JKene3bl
OSHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TIOpMOHOB. B3auMOCBA3b HEpPBHOUH U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTeMa.

JdemMoHcTpanuu

Ioprper: U. I1. [TaBnos.

Tabauiel 1 cxembl: «OIHOKIETOUHbIE BOJAOPOCIN», «MHOTOKIETOYHbIE BOJOPOCIN»,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbl OpraHOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOEHHE HACEKOMBbIX», «TKaHM pacTeHu»,
«Kopuesble cuctembl», «Crtpoenue cteOns», «CTpoeHHe JHUCTOBOM IIaCTUHKW», «TKaHU
KUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/pixaTenbHas  cucremMa», «HepBHas cucrema», «Koxa», «MplleyHas cucremar,
«BpinenurenbHas cucremMa», «DHJIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUS pacTeHUD», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue miaHapumn», «BHyTpeHHee CTpOEHHE J107K/IEBOTO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduaexcy.

OO6opyoBaHKE: CBETOBOM MHUKPOCKOI, MUKpPOMNpENnaparbl OAHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISPbl KOMHATHBIX PACTEHM, repO0apuu pacTeHU pa3HbIX OTAENOB, BIaKHbIE Ipernaparhbl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00opyoBaHue JUIsl IEMOHCTPAIMK TOYBEHHOTO 1 BO3AYIIHOIO MUTAHUS pacTeHUH, paclierieHus
KpaxMmasia ¥ OelKoB MoJ AeHcTBUEM (HEepMEHTOB, 000PYA0BaHHE /sl JEMOHCTPAIMK OIBITOB IO
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNIbHbIX JBUKEHHM, MOAEIu
TOJIOBHOT'O MO3Ta Pa3jINyYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN pacTEHUI».

JlabopaTopHas padora «/3ydyeHne TKaHEN )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHHMe U pa3BUTHE OPTAaHU3MOB
@DOopMBI Pa3MHOXKEHUS OPraHU3MOB: Oecrioioe (BKIIoYasi BEreTaTUBHOE) U M0JI0BOE. Buibl
6ecnonor0 a3MH0>1<eHI/I$1 HO‘—IKOBaHI/Ie crjopyasiius, pparMeHTalusl, KIOHUPOBAHHE.
ﬂmﬁ% ;5 GRHe  Tonossle KJIETKH, uiau ramersl. Meno3. Craguu Meiosa.

r%ﬂ@ﬁ%ﬁ?%& C(QBE %B&ge Kpoccrurosep. buonornueckuii cMbICa MeH03a U MOJIOBOIO

Ceptugukar OE4TRIORGCDAIMez63 TUere MEGEYBZKU3HECHHQOM LIUKIIE OPraHU3MOB.
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa




[IpenzaponpimieBoe  paszButue. I['ameroreHe3 y JKUBOTHBIX. lloyloBBIE — JKese3bl.
OO0pa3oBanre W pa3BHUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOeHHE TOJOBBIX
KJICTOK.

Omo10TBOpEeHUE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOJIOTHs — HayKa O Pa3BUTUU
opranusMoB. Mopghoecenes — o0na uz anasnvix npooaem smopuonocuu. Konyenyus mopghocernos u
mooenu mopgocenesa. Ctaqun SMOpHOreHe3a )KMBOTHBIX (Ha IpuMepe JIATYIKH). J{pobienue.
Tunbel apoOnenust. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munwvi
onacmyn. OCoOOEHHOCTH JPOOJICHUS MIICKOMUTAIONINX. 3apOJBIIIEBLIC JTUCTKUA (TacTPYJISAINS).
3aknajKka OpraHoB W TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBAIOIIETOCs 3apo/ibliia (SMOpHUOHATIbHAS MHIYKLKSA). 3aKJIa/1Ka IUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3ylbTaT UepPapXUUYECKUX B3aUMOICHUCTBUI IeHOB. BiusiHue Ha SMOpHOHAIIBHOE pa3BUTHE
pasInYHbIX (PAKTOPOB OKPYKAIOLIEH CPEeIbl.

Poct u pasButHe )uBOTHBIX. [locTamOpumonanbhelii nepuoxa. IIpsimoe u Hempsmoe
pasButHe. Pa3Burne ¢ MeramMopo30M y O€CIO3BOHOYHBIX W I103BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HayeHUE NPAMOrO0 M HENPSIMOTO Pa3sBUTHUA, UX PACHPOCTPAHEHHUE B IPUPOJIE.
Tunel pocra XMBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguum
MOCTAMOPHUOHAJIBHOTO DPAa3BUTHSl y KUBOTHBIX M ueioBeka. [lepuojpl OHTOreHesa dYesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTUYECKUE MPOLIECCHI.

Pa3smuHoxenue u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B KMU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['amerorenes y pacTeHMH.
OmnogoTBOpEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. JIBOHHOE OIIOOTBOPEHUE Yy
L[BETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsiuu OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpamun

Hoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuuel u cxembl: «BereraTuBHOE pa3zMHOKeHHE», « THUIbI 0ECIONI0ro pa3MHOXKEHUS,
«Pa3MHOXeHHE XJIaMHJIOMOHAAb», «Pa3MHOXeHHe HBIUVIEHB», «Pa3MHOXEHHUE THIPBDY,
«Metlio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIEPMAaTO30UAa»,
«OcHOBHBIE CTaIuu OHTOreHe3ay, «IIpsimoe u HenpsMoe pa3BuTHEY, «Pa3BUTHE MaICKOT 0 KyKay,
«Pa3Butue capaHum», «Pa3zBurue mATYIIKW», «/[BOMHOE OIUIOAOTBOpEHNE Yy LBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OJHOIOJbHBIX U JABYAOJBHBIX pacTeHUui», «KU3HEHHBIH LHKI
MOPCKOH KamyCcTb», «KM3HEHHBIN LIUKIJI MXa», «KMU3HEHHBIN LIUKJI TAIIOPOTHUKAY, «OKN3HEHHBIN
LAKJI COCHBI.

OO6opyioBaHME: CBETOBOM MHUKPOCKOII, MUKPOIIPENApaThl IMIIEKIETOK U CIIEPMATO30UI0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKNY.

JlabopaTtopHasi padora «/I3ydeHHe CTpOCHHMSA IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckass padora «BblsiBIEHNE NMPU3HAKOB CXOJCTBA 3apOJBIIIEH MMO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHNE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hctopusi craHOBIeHHST W pa3BUTHUS TEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUYE€HBIX B Pa3BUTUU TeHeTWKH. Paborer H.
K. Konsnoa, H. 1. BaBuiiosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. @ununuenko, H.
B. Tumodeepa-Pecockoro.

-

Ceptudrkar OE4 TH007 OF FALEC KL
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OCHOBHBIG FeHeTI/IquKI/Ie nOHATHAE CHMBOIBL [ OMOOTIUHbIE XPOMOCOMBI, aJIJICTHHBIC
reHﬁ gﬁ‘% EE 3HaKW, JOMMHAHTHBIM M PELECCUBHBIM MpU3HAK, TOMO3UTOTA,
rQHJE&EFB’ %ngﬂ'u m6p1/1)151 reHotun, (eHotur. OCHOBHBIE METOJBI TE€HETHKH:

‘ FIMI:UBBDHHeCKI/H/I MQJIEKYJIIPHO-T€HETUUECKU .




JdemMoHcTpanuu

[Moptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuios, A.
H. benosepckuii, I'. /1. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Tabauiel u cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIIUBaHUS.

JlaGopaTopHnas padora «/{po3odpuia kak 00BEKT FTeHETUYECKUX HCCIIEIOBAHUII.

Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBoeiii 3akoH MeHAens — 3aKOH €IMHOOOpa3us
ruOpuioB mepBoro nokojenus. [IpaBuno gomuHupoBanus. Bropoil 3akoH Menzaenss — 3aKOoH
pacuieneHus npu3Hakos. L{uTosoruueckue 0CHOBbI MOHOTHOPUAHOTO CKpeluBanus. ['unoresa
YHCTOTHI FaMeT.

Ananusupyroniee  ckpemuBaHue.  [IpomMexyTOuHBIM ~— XapakTep — HacJIEJOBAHMA.
Pacmenienne npru3HakoB Npy HEMOJIHOM JOMUHUPOBAHUU.

JluruOpuaHoe CKpemuBaHue. TpeTwil 3akoH MeHaens — 3aKOoH HE3aBHUCHUMOTO
HaCJIeI0BaHMs TPU3HAKOB. LlUToMOrnYeckre 0OCHOBBI TUTHOPHUIHOTO CKPEUIMBAHNUS.

CueruieHHOe HaclieioBaHue npu3HakoB. PaboTsl T. Moprana. CueruieHHoe HacieJoOBaHue
I€HOB, HapyIIEHNE CLEIUICHNUS MEX/1y FreHaMu. XpOMOCOMHasi TEOpUsl HaCIEeICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAaHHM3M ONpPEIENICHU 10J1a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIVIEHHBIX € TIOJIOM.

l'enoTun kak wnenoctHas cucrema. [lneroTponuss — MHOXKECTBEHHOE JIEWCTBUE TEHA.
MHosxecTBEeHHBIH ayulenu3M. B3aumoneicTBue HeauleabHBIX I'eHOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonumepust.

I'enernyeckuil KOHTPOJIb DPA3BUTUS DPACTEHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3HOIOrMYECKUX MPOLIECCOB, TOBEACHMS U KOTHUTUBHBIX (YHKIUH. ['eHeTHnueckne MexaHu3Mbl
cUMOuMoOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTHyecKre acreKThl KOHTPOJISI M M3MEHEHUS! HACJIEICTBEHHON MH(POPMALUU B MOKOJCHHUIX
KJIETOK M OPTaHU3MOB.

JdemMoHcTpauuu

Iloprpersr: I'. Mennens, T. Mopras.

Tabnuiet u cxembl: «IlepBrlii 1 BTopoil 3akoHbl Menaensa», «Tpetuil 3akoH Mennens»,
«AHanmu3upymrllee ckpenuBanue», «HenonaHnoe nomuHupoBanuey, « CLEIIIEHHOE Haclel0BaHUE
IPU3HAKOB y Apo30ouiby, «I eneTnka nonay, «Kapuotun yenosekay, «Kapuotun apo30puiib,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoB».

O6opynoBaHue: MOAENb Ul IEMOHCTPALIMU 3aKOHOB €AMHO00pa3us ruOpua0B MEPBOTO
MIOKOJIEHUSI U pAacCILEIUICHUs] NPU3HAKOB, MOJENb i JEMOHCTpAallMM 3aKOHa HE3aBHUCHMOTO
HaCJIEJOBaHMs TPU3HAKOB, MOJIENb JJIs IEMOHCTPAIMU CLEIUIEHHOTO HACJIEeI0OBaHUs TPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

IMpakTnyeckas padora «M3yueHue pe3yabTaTOB MOHOTUOPHUIIHOTO CKPEIIMBAHUS Y
TIPO30(UITBD».

IIpakTnyeckass paodora «/3ydyeHue pe3yabTaTOB JTUTHOPHIHOIO CKpEIIMBaHUSA Yy
JPO30(QHITBD».

Tema 13. 3akoHOMEePHOCTH H3MEHYMBOCTH
BsaumopeiictBue reHotuna u cpeabl npu popmupoBaHuM (GeHoTuna. M3mMeHYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJMYECTBEHHBbIE NPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICJCTBCHHAs M HACJICICTBEHHASI.
Mognq;nxauI/IOHHaﬂ M3MEHYUBOCTh. Poib cpeabl B popMHUpOBaHUN MOAM(DUKALMOHHON
U3MEHYHUBOCTH, Ma pPEaKIMu IpU3H3KA. BapmannoHHBIN P M BapualMOHHAs KpHUBas
% ﬁd@ﬂxaunmmoﬁ U3MEHYHUBOCTH.

0 (8. ABKYMERT
Q“EKF’Q&H ﬂ&%ylﬁ?ﬁ qUBOCTEL. |CBONMCTBA TI€HOTHIIMUECKOM W3MEHUYUBOCTU. BUILI

CepTudrxar 0E4 TRHUIABNYREKOEEMIME B AN IRKIRE KOMONHATHBHA, MyTalMOHHas.
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa
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KomOunaTuBHas n3MeHYMBOCTh. Mei03 U TOJI0BOM Mpolecc — OCHOBa KOMOMHATUBHON
U3MEHYNBOCTU. POsIb KOMOMHATUBHONW N3MEHYMBOCTH B CO3JJAHUU T'€HETHUECKOro pa3Hoo0pa3us

B [IpcJciiax OJHOIo BU/Ja.

MyTtannoHHas W3MEHYUBOCTb. Buabl MyTaluii: T€HHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrnoHTaHHbBIE W WMHAYLHUMPOBAaHHBIE MYyTallMM. SIAepHBIE M IUTOILIA3MATHYECKHUE MYTaIUU.
ComaTnueckue W TOJOBble MyTauuu. [IpuynHbBl BO3HUKHOBEHHUS MyTaluuid. MyTareHbl U UX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpolecca. 3aKOH TOMOJOTHUYECKHUX
psanoB B HacieactBeHHOW wu3meHunBocTH (H.M. BaBwiioB). BuesjepHas HM3MEHYHMBOCTH H

HaCJICACTBCHHOCTD.

Onueenemurxa u ONUCeHOMUKA, pPOJlb SNUCEHEMUUECKUX qbakmopoe 6 HACNed08aHUU U
usmerndusocmu qbeuomunuuecmtx NPU3HAKOB Y OPcAHUIMOE.

JdemoHcTpauuu

Iloprpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.
Tabmunbl ¥ cxembl: «Buasl u3MeHUMBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHYUBOCThY, «Meio3y», «OmnogoTBopenuey, «I eneTnueckue 3a00aeBaHms

yesnoBekay, «Buasl myranuin.

OOopynoBaHue: )XUBbIE W TepOapHbIE SK3EMIUISIPI KOMHATHBIX PACTCHUH, PHUCYHKH
(doTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopuass  pa6ora «lccienqoBaHne — 3aKOHOMEPHOCTEH — MOAM(UKAMOHHON
n3MeHYuBOCTU. [TocTpoeHre BapHallMOHHOTO psifia U BapHAIIHOHHON KPUBOM».

IpakTuuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA 4YeJ10BeKa

Kapuotun uenoBeka. MexayHapoJHas mporpamma HCCIIEIOBaHUS T'€HOMa YeJIOBEKa.
MeTobl U3YYCeHUS TEHETUKH YEJIOBEKAa: FeHEAIOTHYSCKUH, OJM3HEIOBBIN, IUTOTCHETHYCCKHMA,
NONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4nciie ¢ nmoMoupo [11P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YelIOBEKa.
bonesnn ¢ HacneACTBEHHOW MPEeApPacONOKEHHOCThI0. 3HAYEHWE MEIUIIMHCKONW TE€HETHUKH B
MPEIOTBPALICHUH U JICUCHUU TEHETHUYECKUX 3a00JieBaHUM YelnoBeka. MeauKo-TeHEeTHYecKoe
KOHCYJbTHpOBaHue. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCMEeKThI
HCCJICTOBAaHHM B 00JIACTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue QaxTopbl MOBBILIEH

HOM YYBCTBUTEIBHOCTU YEJOBEKa K (PU3NUECKOMY U

XUMHUYCCKOMY 3arpsa3HCHUIO 0pr>KaIOLLIeI>'I CpeCabl. I'enetnueckas MpeaApPacCIoOIOKCHHOCTD

YeJI0BEKA K MATOJIOTHsM.
JdemoncTpanuu

Tabmunbl u cxembl: «Kapuotun denoBekay, «MeTonbl U3YYEHHUS! TEHETHKU YEIOBEKaY,

«["eHeTnyeckue 3a00ICBaHUS YCTIOBEKAY).

IMpakTunyeckas padora «CocraBieHue U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cenexkuusi OpraHusMoB

JloMecTukanus M CeleKUMs. 3apoKICHHE CENEeKIMH M JOMecTHKauuu. YueHue H.
. BaBunoBa o lleHTpax NpouCXOXKJIEHUS U MHOroodOpasus KyJbTypHBIX pacTeHuil. Poib

CCJICKIIMK B CO3OaHUU COPTOB paCTeHI/Iﬁ

n 1opoJ KUBOTHBIX. COpT, nopoJzia, mramMm. 3aKoH

TOMOJIOTUYECKUX PSAJOB B HaciencTBeHHOM n3MeHunBoctr H. M. BaBuiioBa, ero 3Hauenue s

CEJIEKIIMOHHOM paboOTHI.

MeTto/b1 ceneKIIMoHHOM paboThl. McKkyccTBeHHBIN 0TOOP: MACCOBBINA U MHAWBUTYaIbHBIMH.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnbplTaHue Mpou3BoAuTeNed 1Mo moromMcTBy. OT6op 1o

TCHOTUITY C IOMOIIIBIO OLICHKH (beHOTI/IHa lIOTOMCTBA U 0T60p 10 TCHOTUITY C ITOMOIIBIO aHaIn3a

QROKYMEHT NOANWCAH

O sk
NEKTRAWMANOAMER des kax

CepTugukar O0E420IMANFECIAHE A M YTAFGETT 1BEDR 2 UICTOYHU
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa

METOJ CEJICKIIMOHHOW paboTel. PammanvoHHBId U
K MyTauuid y KyJIbTypHBIX (OpPM OpraHHU3MOB.

LS Y




Hcnonb30BaHue FreHOMHOTO pEIaKTUPOBAaHUS U MeT010B pekoMOnHaHTHBIX JIHK mis momyuenus

HCXOJHOr0 MaTepuaa JUisl CEJIEKINH.
[TonyyeHue MOIUIIIIOUIOB.

Bnyrpusunosas

rubpuansanus. biauzkopoacTBeHHOE

CKpelluBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Wik ayrOpuauHr. ['etepo3uc u

€ro MPUYUHBI.
[Ipeononenne OecCTUIONUS MEXKBHIOBBIX
JKUBOTHBIX. «3e1éHaAsl peGoNOYUsLY.

Hcnons3oBanue rereposuca B  CCIICKIUU.

Otnanéunasi ruUOpUAM3AIMS.

ruOpuoB. JIOCTHMKEHHSI CENEKLIUU pPACTEHUH U

CoxpaHeHne U M3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHM U UX TUKUX
poamueit Ansl CO3aHusI HOBBIX COPTOB M THOPUIIOB CEIbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
coxpameHue u ynpasjieHue 2eHemuyecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u

NePCneKmMuUEHbIX MEXHOL02UL.
JdemoHcTpaumuu

[Moprpetsl: H. 1. BaBunos, 1. B. Muuypun, I'. /1. Kapnieuenko, II. II. JIykpsinenko, b.

JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI MPOUCXOKICHUS U MHOTO00pA3Hs KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMUYECKHX PSJOB B HACJIEACTBEHHONM HW3MEHUMBOCTH», «METONbl CeleKIun»,
«OTtnanénnas rudpuanzanus», «Myrarenes.

JlabopaTopHas padora «/3yueHue cOpTOB KyJbTYPHBIX PACTEHHM U MOPOJ JOMAIIHUX

JKHUBOTHBIX).

JlabopaTopHas padora «/3ydueHne METO0OB CEIEKIIUN PACTEHUI».

IIpakTuyeckas padora «lIpuBnBKa pacTeHUIN».

IKckypeusi «OCHOBHBIE METO/bI U JTOCTMIKEHHUS CEJIEKLMU PAacTeHUI M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X03SIUCTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTETHYEeCKAs OHOJIOTrUS

OOBEKTHI,
MUKPOOPTaHU3MBI,

HCIIONIb3yeMbIE B OMOTEXHOJIOTHUH,
UX XapaKTEepPHUCTHKA.

KJIIETOYHBIE U TKAHEBBIE KYJIBTYPHI,
TpagunuonHas OuoOTexXHONOTHUS: XJeOoreueHue,

MOJIy4eHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. Mukpoouonornueckuii cuate3. OOBbeKThI
MUKpOOHoIornyeckux TexHonoruii. [[ponsBoacTso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3ganre TEXHOJOTUHA WU

WHCTPYMEHTOB

HEJICHapaBJICHHOTO HN3MCHCHHUA u

KOHCTPYMPOBAHUSI TEHOMOB C LIEJIBbIO MTOJIyYE€HNsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILINX
HE BCTPEYAIOIIUECS B MIPUPOJIE OMOCUHTETUUECKHUE MTyTH.

Knerounas mnxeHepus. MeTonbl KyJabTypbl KJIETOK U TKaHEH PACTEHUN M JKUBOTHBIX.
Kpuobanku. Comartnueckas rulOpuansanus M coMaTH4ecKuil smOpuorenes. lcmomb3oBanHue
rarjiongoB B CCICKIHUHU paCTCHHﬁ. HOﬂyquue MOHOKNOHANbHBbIX anmumen. Hcnonwzoeanue
MOHOKNOHANbHBIX U NOAUKTIOHATbHBIX anmumen 6 meouyure. VICKycCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. MeETOH TpaHCILIAaHTALMM sIEP
KJIETOK. Texnonocuu 0300po6neHus, KylbmMUsUpPOSarHus U MUKPOKIOHANbHO20 DA3MHOICEHUS

CeNbCKOXO3AUCMBEHHDIX KyJsienmyp.

XpOMOCOMHas U T€HHasi UHKEeHEpUs. FICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexomOuHanTHBIX JITHK. Co30anue mpamnceennvix opeanuszmos. JIoCTURKEHUS U TEPCIIEKTUBBI

XPOMOCOMHOM M TE€HHOM WHKEHEPUHU.
WHKEHEPUHU.

DKOJIOTHYECKHE W JTUYECKHEe MpoOIeMbl T€HHON

Menununckue 6uorexnonoruu. [loctrenomuas nudposas meaumuHa. [1IP-mnarnocTuka.

MeTab0oJIOMHBIH aHaJIn3, FCHOQCHT[!I/I‘{CCKI/Iﬁ AHAJIN3 TIPOTCOMA YCJIIOBCKA AJII OLICHKU COCTOSIHUA

ero 3 OBI:S[ M cI10/1b30BaHNE CTBOJIOBBIX,

O Mﬁfb R
J’%‘Mﬁ‘ F&8 pexmey]

CepTudmiat 0E4 BRAM FEDEDT RO A0V e TN HEBL.

Oercteutened ¢ 05.02.2026 no CIT 05.2027
Bnageney KyHuy Mana lOpeesHa

A

kieTok. TapreTHas Tepanus paka. 3D-OnonHxxeHepus
MEIUIMHCKUX TEXHOJIOTUH, CO3JaHUsI KOMIUIEKCHBIX
HOr0 OMONPHUHTUHTA U cKaoaauHra Juis petieHus



Co3naHne BEKTOPHBIX BaKIMH C IIENbI0 0OecredyeHus] KOMOMHHUPOBAHHOW 3alUTHI OT
Bo3Oyautenerdr OPBU, ycraHoBieHHE MOJICKYISAPHBIX MeXaHU3MOB (yHKmuoHupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMAcHbBIE 32a00JI€BaHMS YeTIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuiel ~ u cxemsbl: «licnonp30BaHne  MUKPOOPraHM3MOB B IIPOMBILUIEHHOM
POU3BOJICTBEY, «KileTouHas nnxeHepus», «I eHHas HHKEHEPUS».

JlaGopaTopHnas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayyeHne MOITOYHOKHUCIBIX IPOAYKTOBY.

Ikckypens «bHOTEXHOIOIUS — BaykHEHIIas IPOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIONUOHHBIX MPeEACTABJEHUA B 0M0JI0THHI

OpomtonnonHas Teopus Y. lapsuna. [Ipeanockuiku BO3HUKHOBEHU AapBUHU3MA. JKU3HB
Y HayyHas JearenbHocTh Y. J[apBuHa.

JBuwkymue cwibl dBosolMM  BuAoB 1o Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTD
pPasMHOXKEHUs OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHUYUMBOCTh, OOppOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cuntetTnyeckoit Teopuu 3sosmonnu (CTI). HelitpanbHas Teopust 3BONIOLUH.
CoBpeMeHHast HBOJIOIMOHHAS OMOJIOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBECHHO-HAYYHOU KapTHUHBI MUDA.

JdemMoHcTpanuu

[Moptpetsl: Apucrorens, K. Jlunneit, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe,
Y. MapsuH, C. C. YerBepuxos, U. U. llImansrayzen, . Xonzaeiin, /. K. benses.

Tabmuuel u cxemsl: «Cuctema xuBoil nmpupoas! (o K. JIunuero)», «JlecTHULAa >KHMBBIX
cymects (1o Jlamapky)», «Mexanuzm GopMUpOBaHUS IPUCTIOCOOJIEHUH Y paCTEHUN U )KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. lapsuna», «Haxoaku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cyliecTBoBaHuE», «[lopoas! ronyoeity», «MHoroo0pasue KylnbTypHBIX (pOpM
KanycTel», «l[loponbl JOMAaIIHUX KHUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BHJOB (IO
Y. HapBuny)», «CxeMa COOTHOILIEHUS MABIXKYILIUX CHJI 3BOJIIOLUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKON TEOPUH IBOJIIOLIVM.

Tema 2. MukposBoonus 4 €€ pe3yjabTaThl

[Momynsamust Kak SJeMEHTapHas eAWHUIA ABOJIONHH. COBpEeMEHHBIE METOABI OIEHKU
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYpbI MONyssiuid. Mi3mMeHeHne reHodoH /1a MONyIsIiuy Kak
DIIEMEHTAPHOE DBOJIOIMOHHOE SIBJICHHWE. 3aKOH TeHeTHueckoro paBHoBecus JIx. Xapaw,
B. BaiinGepra.

DOnemeHTapHble (AKTOPbl (ABMKYIIME CHJIBI) 3BOJIOUMU. MyTallMOHHBIA TpoOIecC.
KomOunaTtuBHast n3MeHYMBOCTb. [[peli¢ reHOB — ciryuyaiiHble HeHaIpaBJIeHHbIE H3MEHEHUS YacTOT
ajuteniedt B monyisinusax. Dddext ocHoBaTens. Dghgdexm Oymuinounoco eopaviwka. CrudiceHue
2eHemUYecKo2o paHooopasus. npudutsl u cieocmeus. Ilposesnenue sghgpexma opeligha cenos 6
oonvwux u  manvlx nonyiayusx. Murpammn.  M3omsanust  momymnsmnui: - reorpaduveckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAs).

EctectBennblii oTOOp — HampaBisitomuii gaktop sBomonUH. DOpMBI €CTECTBEHHOIO
oTOopa: NBHUXKYIIMHA, CTaOWIM3UPYIOUIMHA, paspeiBatomuil (nu3pyntuBHbIN). [TomoBoit oT6op.
Bo03HUKHOBEHHWE M HBOIIOIHS COIMATHHOTO MTOBEICHHUS )KUBOTHBIX.

[IprcnocoOIeHHOCTh OPraHM3MOB KakK pPe3yJlbTaT MHKPOABOJIONHMU. BO3HUKHOBEHUE
HpI/ICHOCO6J'IeHI/IH 0 FaHI/ISMOB ApOMopi})osm u unuoananrtauu. [Ipumeps! nprcnocoOneHuit y

M MEHT, [i, CKI/IG U3{I0JIOTUYECKUE, OHOXMMHUYECKUE, IOBEICHYECKHE.

o R PRoH TRATCRE, . ofrannovon.

CeprudukaTr OE42607FIFEC395A2E3COFFBYCIBEOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa
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Bun, ero xpurepuu u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOA3BOIIOIHH.
M3omsmust — xmrodeBoit daktop BumooOpaszoBanus. Ilyth um cmocoObl BHI000pa30BaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuauzanus). JIuTenbHOCTb SBONIOIMOHHBIX POIIECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp osBOMIOLMOHHON OHOJOTMM B  pa3pabOTKe HAay4YHBIX METOJOB COXPAaHEHUS
O6unopazHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3sUTOB M HMX XO035eB. MeXaHU3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Hoptpetsl: C. C. YerBepukon, J. Maiip.

Tabnuie! ¥ cxembl: «MyTallMOHHAs U3MEHUNBOCTBY, «llomysiioHHas CTpyKTypa BUIa»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIpe CHIIBI  BOJIIOIHN,
«DKOJIOTHYECKasT HM30JALMs TONYISIIUKA CceBaHCKOW (openny, «l'eorpaduueckas H30IALUSA
JUCTBEHHHIIbI CUOUPCKOM M TUCTBEHHUIIBI AaypcKoii», «[lomysioHHble BOJIHBI YHUCIECHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otOopay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHEY, «MHaycTpranbHbIil MEJTaHU3M», «OKuBblie HCKOIIaeMbIe»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«Dusnonoruueckue agantauuny, «[IpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDHY,
«Kpurepun Buga», «Bunbl-nBoiinukn», «Crtpykrypa Buaa B 1npupoge», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI00Opa3oBaHME TPEX  BUIOB  JAHABIIICHY,
«OKoJIOTHYECKOEe BUI000pa3oBaHre BHUIOB cuUHUL», «[lonumimonasl pacrenuit», «KamycTHo-
peneyHbIid THOPHUIY.

ObopynoBanue: repdapuy pacTeHUM, KOJJICKIIMM HACEKOMBIX, dydesa IMTHUIl U 3Bepel ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONIEHUH, Yydela MTHUIl U 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuil OIM3KUX BUIO0B, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMH.

JlaGopaTopuasi padora «BplsiBlIeHHE H3MEHYUBOCTH y 0COOEH OJTHOI'O BUAAY.

JlabopaTopuasi padora «[IpucnocobieHuss oOpraHusMOB U HMX  OTHOCUTENbHAs
[EI€CO00Pa3HOCTHY.

JladopaTopnasi padoTa «CpaBHEHHE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3sBosonusi 4 eé pe3y/jibTaThl

Metoael  u3ydeHus MakpodBomonuu. IlaneoHTonormueckue METOABl  U3YYEHUs
sBosonnu. Ilepexoubie GopMbl U PHrIIOreHETHYECKHE PSAAbl OPIraHU3MOB.

buoreorpaguyeckue Meronpl u3ydeHus sBosonuu. CpaBHeHue ¢Giaopbl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue oomactu 3emiau. Buabl-sHIEMUKU U PETUKTHI.

DOMOPHOJIOTMUECKUE U CPAaBHUTEIBHO-MOP(}OIOTHYECKHE METObl U3yUEHHs HBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSIBIEHMS SBOJIOIMOHHBIX HOBILIECTB.
["'omosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYISpPHO-
reHeTUYecKne, OWOXMMHUYECKME M  MaTeMaTU4YeCKHEe METOJAbl  HM3YyUEHHUS  HBOJIOLHUU.
["'omonoruynsie reHsl. COBpeMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBHEB.

XPOMOCOMHBIE MYTAIH{ U IBOJIIOIHSI TEHOMOB.

OOmme  3aKOHOMEpHOCTH  (TpaBWJIa)  ABOJIOUUH. [Ipunyun  cmeHvl  QYHKYUU.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIOIIH.

JdemoncTpanuu

[MoptpeTtst: K. M. Bap, A. O. KoBanieBckuit, @. Mroiuiep, J. ['ekkensb.

Tabnuiel u cxembl: «OUTOTEHETHUECKUN PSIZT JOMIAN, «APXEONTEPUKCY», «3BEpO3yObIe
amepb», «Creronedans», «Punnodursy, «CemMeHHbIE ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnn», «/Ipeiid xoHTHHEHTOBY», «PenukTel», «HauanabHble CTaguu MOPHOHAIBEHOTO
pa3BUTHSA HOSBOHO‘—IHBIX KUBOTHBIX», «[ 'ONIOJIOTHYHBIE ¥ aHAJOTUYHbIE OpraHbl», «PyIuMeHThI,

0 «A ple HaOOpBI [4elloBeKa W IIUMMaH3e», «[JlaBHbIE HarpaBlIeHUS

SRIRSERSHHS Q&QK'&R}I%HOCTH SBOMIONII.

CeprudukaTr OE42607FIFEC395A2E3COFFBYCIBEOF2
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OO6opyoBaHue: KOJJICKIMH, TepOapuu, MYJSDKA HCKOMAEMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISDKA TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYIMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxneHnue U pa3BUTHE )KM3HU HA 3emJie

Hayunble rumoTessl NpPOUCXOXKIEHHS XH3HM Ha 3emie. AOuWOreHe3 M IaHCIEPMUS.
JloHayuHblE TPEICTABICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOIO
CaMO3apoKJICHUS KU3HU U €€ ornpoBeprkenue onbitamu @. Penu, JI. Cnamnannanu, JI. Ilactepa.
[TponcxoxaeHne KU3HU U aCTPOOHOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHuuecko sostonnu. Ilnanerapuas (reosorndyeckast) SBOJIOLUS.
XuMHUUECKasi ABOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onpit C. Mumiepa u I'. FOpu. O6pa3zoBanue nmonumepoB u3 MoHoMepoB. KoarepBaTHas rumoresa
A. W.Onapuna, runoreza mnepBuuyHoro OynpoHa Jxk. XonaelHa, reHeTHYecKas TUIOTE3a
I'. Ménnepa. Pubosumer (T.Yekx) m rumoreza «vupa PHK» VY. T'mnbGepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Hctopus 3emimm u Mmeroasl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTATKH.
'eoxpononoruss u e€ wmeronsl. OTHOcUTENbHAasE M a0COJIOTHAsE  [EOXPOHOJIOTHS.
['eoxpoHonOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTIOXH.

HavanpHble aTanel oprannyeckoil 3pontonuu. [losBieHne 1 3BOIIOLUS NEPBBIX KIIETOK.
Opomonss MeTtabonu3Ma. Bo3HuMKHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHble MHUKpPOOHBIE
OMOIIEHKM Kak aHajor nepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [Ipokapuorsl u
JYKapHOTBHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOIOIMOHHOE MPOUCXOKICHNE BUPYCOB.
[IpoucxoxkzaeHue  MHOIOKJIIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  T'pYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHbBIE 3Talbl 3BOJNIONMU BBICHIMX pacTeHui. OCHOBHbIE apoMOpP(O3bl pacTEeHU.
Boixon pactenuii Ha cyiny. [losiBiieHne criopoBbIX pacTeHUI U 3aBoeBaHue UMU cyllid. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE ATamnbl 3BOJIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. IlepBbie XOpaoBbIE
JKUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii U penTuini.
[Tpoucxoxaenne miekonuraromux M nTull. llpuHnun kmodeBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe %u3HM Ha 3eMJIe 110 3paM U IEPUOAAM: apXeH, IPOTEPO30H, MAIE0301, ME3030H,
KaiiHo301. O0111ast XapakTepHUCTUKA KJIMMaTa U reoJoTH4ecKuX nporeccoB. [losBneHune u pacuser
XapakTepHBIX OpPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBHMsS W BIMSHUE HA Ta30BbI cOCTaB
aTMocdepBhl.

MaccoBble BBIMHpaHHUSI — HKOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuduHbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cucteMa opraHuyeckoro mupa. [lpunHnumnel kinaccudukanyu opraHu3MoB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuun

Hoptpetsr: @. Penu, JI. Cnannannanu, JI. [lacrep, WM. . MeunukoB, A. W. Onmapum,
Jx. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauiet u cxembl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lactepa mo u3yueHuto
caMo3apoJieHus Ku3Hu», «Cxema omnbita C. Mumnepa, I'. FOpn», «OTtamnsl HeopraHndecKou
ABOJIFOLINNY, «FeOXp_OHonoqueCKaﬂ nmikana», «HavyanbHble 3Tanbl OpraHUYECKON 3BOJIIOLUNY,
«CxeMa o?gasoBaHm 3 I/IOT myTéM cuMOunorenesay», «Cucrema >kuBoi pupos», «CTpoeHue

CTCHI/II/I» «Punnoduter», «OAHOKIETOYHBIE BOIOPOCIH

0 gl?fgll.j(ﬁl 5'51)%'3 y, «Mxyu», «llanmopoTtHukm», «l 0on0ceMeHHbIE paCTeHI/IH»:

CepTudukar UEazﬂpmammxa?mmw», «Cx¢mMa pa3BUTHS IKHUBOTHOTO MHpay», «ApoMop(o3bl
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JKUBOTHBIX», «lIpocreiimmey, «Kumeuynononoctusie», «llnockue yepBu», «UIEHUCTOHOTHE,
«Pw10BIY, «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «IItutby, «Maekonurawmuey, «Pa3Butue
JKU3HU B apXeUCKOH dpey», «Pa3BUTHE XKHU3HU B NPOTEPO3OUCKON 3pen, «Pa3BuUTHE KU3HU B
MaJIe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
ape», «CoBpeMeHHasi CUCTEMa OPTaHUYECKOTO MUPAy.

O6opynoBanue: repOapul PacTeHU pPa3IMYHBIX OTIENOB, KOJJICKIMU HACEKOMBIX,
BJIQXKHBIE Tpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIMM HIJTIOKOXKHUX, CKEJIEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUL WU 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOITA€MBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryaabHas JjabopatopHasi padora «MonenupoBanue onsiToB Musuepa—tOpu 1o
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTraHMYECKUX COSAMHCHUN B TIEPBUYHON aTMOcdeper.

JlabopaTopHasi pa6ora «/I3yyeHre M ONHCAHME MCKONAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckass padora «3ydeHne o0coOEHHOCTEH CTPOEHUS PACTCHHM pa3HbIX
OTJIETIOBY.

IIpakTnyeckas padora «/3yuenue ocoOEHHOCTEH CTPOSHUS MTO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AHTPOIIOTeHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTUH.

CraHOBJIEHHE NPEACTABICHUN O IPOMCXOXKICHUU 4YEJIOBEKA. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonmcTBo uenoBeka € KMBOTHBIMM. (CHCTEMaTH4eCKOE IIOJIOKEHHE 4YEJIOBEKa.
CBuaeTenbCcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuoioruyeckue, (Gpu3nonoro-OuoxuMuyeckre, mnoseaeHueckue. OTIMYUS 4YelIOBEKa OT
KUBOTHBIX. [IpMOXOXK/I€HNE U KOMILIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3ra U BTOPOM CUTHAJIbHON CUCTEMBI.

HBwxynme cuibl  ((pakTopbl)  aHTpPONOreHe3a: OWOJIOTMYECKHE,  COLUANbHEIC.
CooTHoleHre OUOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B AaHTPOIOTEHE3E.

OcHoOBHBIE CTaJIUU aHTpOIIOreHe3a. PaHHMe yenoBekooOpa3Hble 00e3bsiHbI (IPOKOHCYJIbI)
U paHHUE MOHTHJIBl — OOIIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0eH. ABCTPATONUTEKH —
JIBYHOTHE TpEIKH Jiroae. UenoBek ymensli, NepBble M3TOTOBICHUs Opyauil Tpyaa. YUenosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reiinensOeprekuit —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeJIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KaK BHJ JIOJEH XOJOIHOro KiIMMara. YesloBeK pa3yMHBI COBPEMEHHOTO THUIIA, IEHUCOBCKUUI
YyeJIoBEK, OCBOEHNE KOHTMHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka u najseoreHoMukKa.

DOBOJIIOLUS COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYISLMAX YesIOBEKa.
MyrtaunonHsli npouecc U nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'€HOB, MUTpalys U
«3¢ ekt ocHOBATENS» B MOMYISIIIUAX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pacwl. [lonstue o pace. bonbuine pacel: eBporneonHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (9KBaTOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco01eHHOCTh YenoBeKa K Pa3HbIM YCIOBHUSM OKpY KaroIien
cpensl. BnusiHue reorpaduyeckoil cpenpsl U Apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
4eJI0BEKA.

MexauciunianHapabie  MeToAbl B (U3W4YecKod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHMSI  YEJIOBEUECKUX  MOIMYJIALHM.
buocouuanbHple  WccineAOBaHMS ~— OPUPOABI  YeloBeka.  VccimegoBaHue — KOABOJIOLUHU

OMOJIOTHYECKOTO U CONMAJIBHOI'O B YEJIOBCKE.

o

o

eMOHCTPALINH
0 LE%&%@%R JI. JIuku, S} 4. Porunckuii, M. M. I'epacumos.
b

op
3 o
NEK 'H’:‘l‘é} [ IQB!{?(MCTOJIH AHTPOIIOJIOT U, «'onoBHOIT MO3T YCIIOBEKa»,

Ceprudurar 0E4280eA0HEKOOOBHENE FAGCIBINFD, «CKengT YenoBeKa W CKeJeT MuMMaH3e», «PyIuMeHTh u
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aTaBU3MBbI», «JIBHKYIME CHUJIBI AHTPOIOreHe3a», «IBOJIOLIMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonurex», «HenoBek ymenbii», «HenoBek npsaMOXOoasuiy, «/{eHuCOBCKUN 4eT0BEK»
«Heangepraneup», «KpomanboHisl», «lIpeaku dyenoBeka», «ITallbl BOJIOIUN UYETOBEKAY,
«Pacbl uenoBekay.

O6opynoBaHue: MYJISDKA OKAMEHEJIOCTEH, TPEIMETOB MaTepUaIbHOU KYIbTYPhI MPEIKOB
4yeJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMH U OMOJIECHCKIME CIOKETaMH
MIPOMCXOXKICHUS YeIOBeKa, (Gororpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YEIIOBEKAa, CKEJNEeT
YyelioBeKa, MOJIeTb Yeperna YeloBeKa W yepera LIMMIIaH3e, MOJElIb KUCTH YeJOBeKa M KHUCTU
LIMMIIaH3€, MOJEIIU TOPCA MIPEIKOB YEJIOBEKA.

JlabopaTopuasi pa6ora «/3yueHue OCOOEHHOCTEHl CTpPOEHHUs CKeleTa ueloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckasi padora «/3yueHne sKOJIOTMYECKUX aJanTaluil YeIOBEKay.

Tema 6. OJkojormsi — Hayka O B3aHMOOTHOLIIEHHMSIX OPraHU3MOB U
HAJ0PraHU3MEHHBbIX CHCTEM € OKPY Kalollell cpeaoi

3apoxkaeHre W pa3BuTHe OHKonoruu B Tpydax A. ['ym6onmpara, K. @.Pymee, H.
A. CeseproBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsizb
3KOJIOTUU C JPYTUMU HAyKaMHU.

Mertoab! skosnorun. [ToneBrie HaOMIOAEHUSA. DKCIEPUMEHTHI B 9KOJIOTHH: MPUPOTHBIC U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAOLIEH CPeJlbl: JIOKaIbHBIMH,
PErHOHANIbHBIN U TJI00AJILHBIN.

3HauE€HHE 3KOJIOTMUECKUX 3HAHUU JUIsl 4esIOBEeKa. DKOJOTMYECKOEe MHUPOBO33PEHUE Kak
OCHOBAa CBf3€H 4eJIOBEUeCTBA C MNpuUponod. POpMHUpPOBAHHUE DKOJOTHYECKOW KYJIbTYpbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

optpets: A. I'ymG6onpar, K. @. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabauiet u cxembl: «Pa3aenst skonorum», «MeTobl skoaorun», «Cxema MOHUTOPHHTA
OKPYKaroIIeu Cpebh».

JlabopaTopHas padora «/3ydeHre METOL0B YKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpefa o0UTAHUSA

Okosnorudeckre (GakTopbl W 3aKOHOMEpHOCTHM ux JeifctBus. Krnaccuduxanus
HKOJIOTHUECKUX  (aKTOpOB:  abMOTHYecKHWe, OMOTHYEecKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3Kojormdeckux ¢akropos. IlpaBuno muuumyma (K. [npenrens,
1O. JIn6ux). TonepanTHOCTH. DBpUOMOHTHBIE U CTEHOOMOHTHBIEC OPTaHU3MBI.

Abunornueckue pakropbl. CBET Kak 3KoJorudeckuil gpakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpPa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHUM M KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBera. doTonepuoausm.

Temmneparypa kak skonormdeckuit (akrop. [leiicTBue TemmepaTypbl Ha OpraHHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTe kak skonornyeckuil ¢axrtop. Ilpucnocobnenus pacTteHui K MoaaepKaHUIO
BogHOro Oamanca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHWIO K Bome. [lpucmocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas, INTyOWHHAas
NOJNOYBEHHAs!, BHYTPHOpraHU3MeHHas. (DU3NKO-XMMHUYECKHE OCOOCHHOCTH cpell OOUTaHMA
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEeIax.

buonornyeckue PUTMBI. Baeninue u BHYTPCHHUC PUTMBI. CYTOI-IHBIG U TOAUYHBIC PUTMBI.
pI/ICHOCO6J'IeHHOCTI) TaHN3MOB K CE30HHBIM U3MCHCHUAM yCJ'IOBI/Iﬁ KU3HHU.

CeprudukaTr OE42607FIFEC395A2E3COFFBYCIBEOF2
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Kuznenusie (opMbl KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’3pOOHOHTHI. (OcoOeHHOCTH
CTpOCHHsI ¥ 00pa3a KU3HHU.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJEHCTBUH: KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyalinu3M, KOMMEHCAIU3M
(KBapTHUpAaHTCTBO,  HaxJieOHHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TONMUYECKHE,
dopuueckue, (hadpuyeckue). 3HauyeHUE OWOTUUYCCKHUX B3aMMOJICHCTBHMA IS CYIIECTBOBaHUS
OpraHu3MoOB B cpejie ooutanus. [IpuHINT KOHKYPEHTHOTO HCKITFOYCHHUS.

JdemoHcTpauuu

Tabnuiel U cxembl: «IKonoruyeckue (HakToper», «CBETOBOW CHEKTP», «DKOJOTHUECKUE
TPYMIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», « T eIIOKpOBHBIE JKUBOTHBIEY, «XO0JI0JHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTUYECKUE aTanTalllK >KUBOTHBIX», «Cpeapl OOUTaHHS OpPTaHU3MOBY,
«buonoruyeckue put™mel», «KusneHusie Gopmbl pacTeHuit», « KuzneHHble GOPMbI )KUBOTHBIXY,
«9KocHUCTEMA IIUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jiecay, «llemm nurtanus»,
«XumangectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanmszmy.

Ob6opynoBanue: repOapuu pacTeHUH W IKUBOTHBIX, TMPUCIOCOOJICHHBIX K BIIHSHHUIO
pa3JIMYHBIX  JKOJOTHYECKHX (aKTOpoB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOWBHIC, TCHETIOOWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuu 1 KOJJIEKIUU TeTI0T00NBBIX, 3MMOCTORKHUX, MOPO30YCTOMYUBBIX PACTCHHUIA,
gy4ejna NTULl U 3Bepel, repbapuu pacTeHHi, OTHOCSIIUXCA K TUrpoduTam, Kcepodutam,
Me30(huTaM, KOMHATHBIE PACTEHUS TAHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOUTAIOMINX B Pa3HBIX
cpemax, TrepbapuM W KOJUIGKIMM pPACTEHWH ¥ JKMBOTHBIX, OOJagaroluX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM >KU3HM, TepOapuul W KOJUICKIUU
PACTCHHI U KUBOTHBIX PA3IMYHBIX JKU3HCHHBIX ()OPM, KOJUICKIIUH KUBOTHBIX, YIaCTBYIONIUX B
Pa3IMYHBIX OMOTUYECKUX B3aMMOJICHCTBHSIX.

JlabopaTopnasi pa6oTra «BblsiBieHMe MPUCIOCOOIECHUI OPraHu3MOB K BIUSHUIO CBETa.

JlabopaTopHnasi pa6ora «BbisiBieHHE NPUCTOCOOICHUI OPraHM3MOB K  BIIMSHUIO
TEeMIIepaTyphI».

JlaGopaTtopnasi padora «AHATOMHYECKHE OCOOEHHOCTHM pPACTEHHH M3 pa3HBIX MecCT
oOUTAHUSY.

Tema 8. Jkos0rust BUAOB U NMOIMYJISALUH

DKOJIOTHYEeCKHE XapaKTepUCTUKU nomynsauuu. [Tomynsamus kak 6uonoruyeckas cucrema.
Pons HeomgHopomHocTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUIOB B
(bopMHPOBAHNHU MPOCTPAHCTBEHHOMN CTPYKTYphI NOMYAMi. OCHOBHBIE TOKAa3aTEIH MOMYJISALUU:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PAaCTHAs M II0JOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTD, MUTPALUS.

Dkojoruyeckas CTpykTypa nomymsiiuu. OlleHKa YHMCICHHOCTH MOmynsuuu. JuHamuka
NOMYJISIMY U €€ perysanus. buotnuecknii moreHuuan nonyasiuuu. MoaeaupoBaHue JUHAMUKU
nonyimsiund. KpuBele pocra uyucnenHoctn nonyiasuuu. Kpusele BbDKHMBaHMA. Perymsnus
YHUCICHHOCTU TMOMYNIALUNA: poiib (AKTOPOB, 3aBUCALIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkojorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonatue 00 »skojormueckod Huie BuAa. MectooOutanue. MHOroMmepHas MOIETb
skonornyeckor Humm Jx.M. XarunHcona. Pa3mepsl skonornueckod HAmu. [loTeHnmanbHas u
peann30BaHHas HUILIH.

Bun xak cucrema monyisanuii. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE CTpPATErHH.
DKOJIOTUYECKUE DKBUBAJIICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS W MUIPAalUld JKMBOTHBIX. bHOJOrnueckne WHBA3UU

-

o

YYKCPOJHBIX BUJIOB.
CMOHCTpAIIUHN )

Ao L HQAMCAR, 1 con.

op g
SNEKTER b ¢ RIS ornueckie XapaKTEPUCTUKHN NOMYIsIun», «IIpocTpancTBeHHas

o

CepTuduxkar OE4 TAPYRFYNIISNAAYOAAREDS 1IBEB®BpacTHbie | nmupaMuapl  nonyisanun», «CKOpocTh 3aceneHus
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MOBEPXHOCTU 3€MJIM DPA3IMYHBIMU OpraHu3dmMamu», «Mopenp sKosoruueckoil Humm k.
N. XaTunHCOHAaY.

O6opynoBanwue: repOapuu paCTCHUMA, KOJJIEKIIUN )KHBOTHBIX.

JladopaTopnasi padora «IIpucrnocoOiaeHus ceMsaH pacCTeHUN K pacCeICHUION.

Tema 9. Jkoj10rusi co001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MeXAy OpraHU3MamH B
OuoILIEHO3E.

Okocuctema kak oOTkpeiTas cuctema (A. JDk. Tencnu). DyHKIIMOHATBHBIE OJIOKU
OpraHU3MOB B JKOCHUCTEME: MHPOAYLEHTbI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuorndeckue O10KU dKocucTeM. [10UBBI M WUIIBI B 3KOCHCTEMAX.
KpyroBopoT BeuiecTB v MOTOK SHEPTUU B IKOCHCTEME.

OcHoOBHBIE [T0OKa3aTeIN IKOCUCTEMbI. bruomacca u npoayKiuus. DK0JIOTHYECKUEe MUPaMUIbL
yucesl, OMoMacchl U SHEPTUU.

Junamuxa 9KOCUCTNEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIEeCTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKLIECCUM M UX HPUYUHBL. AHTPOIIOI€HHbIE BO3JCHCTBUS Ha CYKLIECCHUHU.
KnumakcHoe coobiiectBo. bropaznooOpasue u MOJHOTAa KPYyroBOpOTa BEIIECTB — OCHOBA
YCTOMYUBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKocucmemsbl 03Ep U pex. IKocucmemvl Mopeli U OKeaHo8.
Ixocucmemvl myHOp, 1€co8, cmenetl, NyCMmvlHb.

AHTpPOIIOTEHHBIE AKOCHUCTEMBI. ArposKocucTema. ArpoiueHo3. Paznuums wMexay
AQHTPOIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas diopa u dayHa.
CunaHTpomM3amusi TropojcKoil  (ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHSI  OCHOBHBIX  B3aMMOJACWCTBUI  OpPraHM3MOB B
KOcUCTeMax. Ponb  kackaonozo aggekma u 6ud08-30udhukamopos (Kiouegvix 6uoos) 6
@yHrkyuonuposarnuu sxocucmem. IlepeHoc SHEPruu 1 BELECTB MEXK/1Y CMEKHBIMU YKOCUCTEMAMHU.
YCTOWUMBOCTh OpPraHU3MOB, MOMYJSILIMA W DKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPOINOT€HHBIX BO3JICHCTBUM.

Mexanuzmol  68030eticmeus  3a2pA3HeHUll  PA3HbIX MUN08 Ha CYOOPeaHU3ZMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeToIoIoTusT MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JdemoncTpanuu

Hoptpert: A. JIx. Tencnu.

Tabnuue! u cxembl: «CTpyKTypa OMOLIEHO3a», «DKOCHCTEMa IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jiecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemecTB B 23kocucteMey», «llemn muTaHus (macTOWIHAs, JETPUTHAs),
«OKosornyecKas mupaMua qyucen», « IKoJorudeckasi nupammuaa 6uoMaccen», « IKOIOrHIecKast
nupamuia sueprun», «Oodpazosanue 0onoray, «IlepBuunas cykueccus», «Boccranosnenue ieca
MocJje noxapay, « JKocucTema 03epa», «ArpoueHos3», «KpyroBopoT BeIeCTB U MOTOK SHEPTUH B
arporeHose», «IIpumepsl ypoosKocucTem».

OObopynoBanue: repdapuy pacTeHUM, KOJJICKIIMM HACEKOMBIX, Uydesa NTHUIl U 3BEpeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IMpakTnyeckas padora «/3ydenue u onucanue ypOo3KOCUCTEMBD.

JlaGopartopuas padora «M3ydyeHue pa3zHo0Opa3us MEJIKHX MOYBEHHBIX YWICHHUCTOHOTHX B
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paSHI:éX IKOCHUCTEMAX Y.
A cmm s B Trms OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHUK, Ha

c%% ¥ I*ionyr, 03epo}, 00JI0TO)».

CepTudukar DE4250?F1F&M§pEWW B arpoO’KQCUCTEMY (Ha MOJI€ WIH B TEINIMYHOE XO3SIMCTBO)».
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Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmierraneTaprast 06osouka 3emMii, TA€ CYIIECTBYET HJIM CYIIECTBOBAIA
*u3Hb. PasButue npencrasiennii o buocdepe B Tpynax D. 3tocca. Yuenue B. 1. Bepuanckoro o
ouocdepe. Obaactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero HyHKIIUH.

3aKOHOMEPHOCTH cyIiecTBoBaHuUs Onocdeprbl. OcobeHHOCTH OHOChEphl Kak TI00anbHON
sKocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOreOXMMHUYECKHE UKIIBI (YriIepo/ia, a3ota). PUTMHUYHOCTD siBIeHUH B Ouocdepe.

3onanbHOCTh Ouocdepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIE
Jeca, CMEIIaHHbIC U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CAaBaHHbBI, ITyCThIHH, TPOIIMYECKUE JIeca,
BBICOKOTOpBs. KiMmar, pacTuTeNbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (GYHKIUS JKHBBIX CHCTEM, OIICHKA HMX PECYPCHOTO TIOTEHIUaIa |
OouochepHbIX (HYHKIIHA.

JdemMoHcTpanuu

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

Tabnuuer u cxembl: «I'eocdepsr 3emum», «KpyroBopot azora B nmpupoze», «Kpyrosopor
yriaepojaa B npupojae», «Kpyrosopot kucnopona B mpupoe», «KpyroBopoTt Bojibl B IPUPOIEH,
«OcHoBHBIE OMOMBI cyiny, «Knumatudeckue nosica 3emnny, «Tyaapay, «Taitray, «CMmenanHbIi
necy, «lllupokonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «[lycTeiasay, «Tponuyeckuit iecy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUICKITUHN >KUBOTHBIX.

Tema 11. YesioBek M OKpYyKalolias cpeaa

DKOJIOTHYEeCKHE KpU3UChl M UX IpU4YuHBL. Bo3nelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3YIIHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HeHne BOJHOM cpebl. OXpaHa BOIHBIX
pecypcoB. Pazpymenue nousel. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHne KimMara.

AHTpOIIOT€HHOE BO3JCHCTBUE Ha pPACTUTENbHBIH M KUBOTHbIM Mup. Oxpana
PacTUTEIBHOTO U )KMBOTHOTO MHpa. OCHOBHBIE NIPUHLMIIBI OXPaHbI IpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
HapKHu.

OcHOBHbIE TPUHIIMIIBI YCTOMYMBOTO Pa3BUTHsI YeJIOBEUECTBA U MpUpoIbl. PaonanbHoe
IOPUPOJIONONIB30BAHUE M COXpaHeHHe OuoJjoruueckoro pasHooOpaszus 3emnu. OOmue
3aKOHOMEPHOCTH II00ATBHBIX SKOJIOTMYECKUX KpU3ucOoB. OCOOEHHOCTH COBPEMEHHOIO KpU3Hca
U €T0 BEPOSITHBIE NIOCIEACTBHSI.

Pa3Butne METOJI0B MOHHUTOPHHTA pa3BUTHSA OMAaCHBIX TEXHOTECHHBIX
npoueccos. Cucmemnwle UCcne006ans. nepexooa K pecypcocbepezatowyeli u
KOHKYPEeHmMOChOCOOHoU — 3Hepeemuxe. buonocuueckoe  pasnoobpasue  u  Ouopecypcni.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaiowjue O00CmMyn K uHngopmayuu no
COCMOANHUIO OMOENbHBIX 8U008 U IKOcucmem. OCHOBbL IKOpeadbUuIUMmayuu IKocUucmem u cnocobos
00pbobI ¢ buonospescoenuamu. PeKoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuuel W cxeMsl: «3arps3HeHre  atMocdepbl», «3arps3HeHue Truapocgeps,
«3arps3HeHne nouBbh», «[lapHUKOBBINA 3P PerT», «Oc000 OXpaHseMble TPUPOIHBIE TEPPUTOPUM,
«Mopenu ynpasisieMOro MUpay.

O6opynoBanue: ¢hotorpadun oxpaHseMbIX PacTeHHUH U KUBOTHBIX KpacHoit kauru Poccutickoi
®enepanun, KpacHoi KHUIM peruoHa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHUS
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JAYHOCTHBIE PE3VJIBTATBI )
AOOKYMEHT NOANMAUCAH

QHEKEI%%BO%}%B%B%T TpepoBaHUSI K pe3ylibTaTaM OCBOECHMS 00y4aroIUMUCS

Ceprugmkar OE4 TRIOFPEROERPRAEBCORFRTICIREOSPA30BAHNSA} TUYHOCTHBIE, METAIIPEIMETHbIE U IIPEAMETHBIE.
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B cTpykType NUYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS MPOTPAMMBI IO OMOJIOTUU BBIIEICHBI
CICMYIONIME COCTaBIAIONIME: OCO3HAHWE OOYYaAIOIUMHCS  POCCHMCKON  TpaKIaHCKOW
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CaMOCTOSITEIbHOCTH u
CaMOONPEEICHUIO, HaIUYle Momusayuu X 00y4eHuIo OUOJIOTHH, YelleHanpasieHHoe
paseumue BHYTPSCHHUX yOCKICHUN JTHYHOCTH HA OCHOBE KITFOUYECBBIX [ICHHOCTEH M NCTOPUICCKUX
TpaiuUU{ pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOUTUXCS
PYKOBOJICTBOBATHCSI B CBOEH JI€SITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, TPUCYIITUMU
CUCTEME OHOJIOrHYECKOro oOpa3oBaHUsl, HaIuyue npaBoCoO3HAHUs FIKOJIOTHUECKOM
KYJIBTYPBI, CHOCOOHOCIU CMAUMb TSN U CTPOUTD KU3HEHHBIC TITAHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl IO OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUECKUMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe TpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IMPABOMOPSIKY, YEJIOBEKY Tpyda U CTaplieMy MOKOJIEHHUIO, B3aWMHOTO
YBaOXKEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0 U  TPaJULUsAM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE PE3yIbTAThl OCBOEHUS yueOHOTro npeaMera «buonorusy A0IKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHUUCKOr0o  00IecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U OMbITA JAEITEIbHOCTH B IPOIIECCE Peali3alliid OCHOBHBIX
HaIpaBJIECHUN BOCITUTATEIHLHOMN IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIUK  OOYy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKEHUE 3aKOHA U
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATETLHOCTH IIPU CO3JaHUH YUECOHBIX MTPOEKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3MIIMI0 TI0 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

yMEHHE YYHUTBHIBATH B CBOMX JCHCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pasHBIMU yOEXKIEHUSMU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOTHEHUS YYEOHBIX,
MO3HABATENIbHBIX U UCCJIEIOBATEIBCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM IEATEITLHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTb POCCUMCKOMN TpakIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHON, TOpaocTy 3a CBOM Kpall, CBOIO
Ponuny, cBO# S3BIK M KYJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHAITMOHAIBHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOILIEHHWE K MPUPOAHOMY HACIEAMI0 U MaMITHUKAM TPUPOJIBI,
JTOCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUsI 3HAYCHUST OMOJIOTUH B TIO3HAHUHU 3aKOHOB MPUPOJIBI, B )KU3HH YETIOBEKA U
COBPEMEHHOT0 O0IIeCTBA;

-
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)48 eﬁHagr }I{%Sa)l(;%éﬁgiclzb, FOTOBHO&B K CITY’KEHUIO0 U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD

3a R
SNEK PO IRAEUER R oro socnirranus:

Ceptugukar 0E42607F1F DPCOSBAREROIYXEBHBBE IEHHOCTEN PPCCUIICKOI0 HAPOA;
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c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAILIMIO U PUHHUMATh OCO3HAHHBIE PEUICHMUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYasl 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHUIA;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KaueCcTBa TBOPUYECKOM JINYHOCTH;

5) pusuyeckoro  BocnuTaHus, (GOPMHPOBAHHMS  KYJAbTYPbI  310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MIOHMMAaHKE U pean3alys 3I0pOBOro U 6e30macHoro odpasa »Ku3Hu (310pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynspHas (Qu3nyeckas aKTHBHOCTb), OEpEKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (DM3MYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHUE LIEHHOCTU TMPaBWJI WHIUBUIAYATbHOTO U KOJUIGKTMBHOIO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEJCTBUI U HENPUSTUS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

6) TPYA0BOr0 BOCIIMTAHHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCTEPCTBA, TPYI0JII00HE;

TOTOBHOCTh K  aQKTUBHOM  JESATENbHOCTH  TEXHOJOTMYECKOH U COLMaIbHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBHO BBITIOJIHSATH
TaKylo JAeSITeNbHOCTD;

HWHTEpPEC K pa3InuHbIM cepaM MpoPecCHOHATBHON ACSITEIHHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BaHMIO Ha MPOTSKEHUM BCEH
KU3HU;

7) 7K0JIOTN4eCKOr0 BOCITUTAHHUSA:

9KOJIOTHUECKH 11eTIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UICTOYHHKY JKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYIbTYPHI: MPUOOpPETEHHE OMbITA MJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX TTOCIIEJICTBUM JIJIST OKPYXKAIOIIEH CPEIbl;

OCO3HaHUe T00aTbHOr0 XapaKkTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pelIeHHs;

CIIOCOOHOCTh UCIIOJIB30BaTh MPUOOPETaeMbIC MPU U3YICHUH OMOJIOTUH 3HAHUSI U YMEHUS
IpU pelIeHuu MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHPOAOINOIL30BaHNEM (COON0IeH e
MpaBuJI TOBEICHUS B TMPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUSI B IKOCHCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HETIPUATHE JCHCTBUMN, MPUHOCAIIUX BPEJ OKPYXKAIOUEH TPHUPOIHOU cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJOTHUECKUE MOCIEACTBUS MPeANPUHIMASMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4YMe PA3BUTOIO SKOJOTUYECKOIO MBIIUICHHS, 3KOJOTHYECKON KYJIbTYphl, OIBITA
NEATETLHOCTH  DKOJIOTUYECKOW  HANpaBJIICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B

HOSHaBaTCHLHOﬁ, KOMMyHHKaTHBHOﬁ U COLMaJIbHOMI IMMPAKTHUKE, TOTOBHOCTHU K YYaCTHIO B
HpaKTI/I'-IeCKOI/I eSITeIbHOCTH PKOJIOTHYSCROM HAITPaBJIICHHOCTH,

CeprudukaTr OE42607FIFEC395A2E3COFFBYCIBEOF2
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c(OPMHPOBAHHOCTE MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOIIECTBEHHOW IPAKTUKM, OCHOBAaHHOTO Ha Juaiore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MTOJIUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHNUE S3IKOBON M UNTATEIBCKON KyJIBTYpPhI KaK CPE/ICTBA B3aMMOICHCTBUS
MEXY JIIOJIbMU | TTO3HAHUS MUPA;

NOHUMAaHHUE crenu(UKN OMOJIOTMM KaK HayKH, OCO3HaHUS e poiau B (OPMUPOBAHUU
paLMOHAIBHOTO HAYYHOTI'O MBIIUICHHUS, CO3JaHUU LEIOCTHOTO IPEACTABICHUS 00 OKPYKaroIEeM
MHpe KaKk O €IMHCTBE TIPHPOJBI, YEOBeKa M O0mecTBa, B IO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH Ul COBPEMEHHON ITMBHIM3ALUH: 00ECIICUCHHS
HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemnate pecypcHble mpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MTyTEH BBIXOJA U3 TI00aTbHBIX
HKOJIOTHYECKUX MPoOsIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HH;

3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUH B IIEJISAX MOBBIIICHUS O0IIEH
KyJbTYpPBl, €CTECTBEHHO-Hay4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIHHOM
IpPaMOTHOCTH 00ydJarouuxcs, opMUpPYeMOi TIPH U3yISHUN OUOJIOTHH;

NOHUMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJIB30BaTh IMMOJydaeMble 3HAHHS I aHAIM3a W OOBSACHEHHs SBICHUUN
OKpYXXAIOLIETO MHUpa M MPOUCXOMAIIMX B HEM HW3MECHEHHI, yMEHHE JAelaThb OOOCHOBAHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YCeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKHE 3HAHHS Ul PEIICHHS
npo0JIeM B pEeaIbHBIX KU3HEHHBIX CHTYaIHIX;

OCO3HAHME IEHHOCTH HAYYHOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U
MCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUAYAJIHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBUM C >KH3HEHHBIMHU
MOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI YYeOHOTO TpeaMeTa «BHOJIorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHMPOBAHUS MMPOBO33pEHMs] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00IIeHayYHbIEe TIOHSATHS, OTPAXKAIOIIHE [EIOCTHOCTh HAYYHOH KapTUHBI MUpPa
U cnenuduKy METOA0B NMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHs,
SIBJICHHE, TPOIECC, CHCTeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHUe, HAaOII0/IeHUe, U3MEPEHUe, HKCHEPUMEHT U JIpYTHe); YHHBEpCaJlbHbIE
yueOHbIe JeiCcTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
¢dopmupoBaHne (YHKIHOHAIBLHON I'PAaMOTHOCTH M COLMAIbHOM KOMIIETEHIMU OOy4aroIluxcs;
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCAlbHble y4yeOHbIe ACUCTBUS B IO3HABATEIbHOH U
COIIMAIbHOW MPAKTHKE.

B pesynbraTe u3yueHuss OHMOJOrMM Ha YpPOBHE cpelHero oomiero oOpa3oBaHuUs Yy
obOyyaromierocss OyayT copMUpPOBaHBI MO3HABATEIIbPHBIC YHUBEPCAJIbHBIE YUEOHBIC JCHCTBUSA,
KOMMYHHKATHBHbIE YHHUBEpCaJbHbIE Yy4ueOHble JEHCTBHs, pETYJISITHBHbIE YHHBEpCAJbHBIC
y4eOHbIE JICHCTBHUS, COBMECTHAS IEATEILHOCTb.

-
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CaMOCTOSITENTLHO (DOPMYIHPOBATh M AKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TIPU OCBOCHWW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAU3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBATh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHSITHSIMH);

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IapaMeTpbl U KPUTCPUM HUX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

WCIIOJIb30BaTh OHMOJIOTUYECKHE TMOHATUS Uil OOBSICHEHUs (DAaKTOB W SIBICHUH >KUBOU
IPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MIPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH M
OTHOIICHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYMU Pa3HOrO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YIETOM aHATN3a MMEIOLIMXCSl MaTEPUATBHBIX
U HEMaTePUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTh, OI[CHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEABbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH XKHU3HEHHBIX TPOOJIeM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE IeHCTBHS:

BJIQJICTh HAaBbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U MIPOCKTHOM JeATEIbHOCTH, HaBBIKAMHU
pazpemieHusi mpobaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pelieHust MPakTUYECKHUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

WCIIONb30BaTh PA3jIMYHbIE BUIbl AEATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €ro
WHTEPIPETAINH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCIIE MPHU
CO3aHUH YUEOHBIX U COITMAIbHBIX TPOEKTOB;

(hopMHUpPOBATH HAYYHBIN THI MBIIIJIEHUS, BIAJACTh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMU
MOHITUSIMHA U METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATEIbHON JCATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTYaJU3MpOBaTh 3ajady, BBIJIBUTATh
TUIIOTE3Y €€ PEeIIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a71aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

aQHAJIM3UPOBATh TMIOJYYEHHBIE B XOJE€ pEHIeHUs 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIIUsM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBJISITh IICJICHANPABICHHBIN MMOUCK TIEPEHOCa CPEJCTB M CIOCOOOB JICUCTBUS B
po(hecCHOHATLHYIO CPEey;

yMETh TIEPEHOCHUTHh 3HAHUS B TIO3HABATEIBHYIO M  MPAKTHYECKYI0  00JacTH
JKU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YIECOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE WJEH, MpeAiaratb OpPUTHHAIbHBIC TMOAXOABI W PEIICHHUs, CTABUTh
poOJIEeMBI U 337291, JOMMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.
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0a3ax naHHbIX, B VHTepHeTe), aHATU3UPOBAaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
Ipe/ICTaBICHNS, KPUTUYECKU OLCHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTD;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MPHU TOUCKE U OTOOpe
Ononornyeckoil nHGOpMaIMK, HEOOXOIMMOM IS BBIIOJIHEHNST YI€OHBIX 3a/1a4;

pUOOPETaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJbHYIO (OPMY TpEACTaBICHUS OWOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOe€);

UCIOJb30BAaTh HAYYHBIA S3bIK B KaueCTBE CPEICTBA MpH paboTe ¢ OMOIOrMYecKon
uH(pOpManKeil: MPUMEHITh XUMHUUYECKHe, (PU3MYECKHe M MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATIISITHOCTH;

BJAJIETh HAaBbIKAMM pPACIO3HABaHHWs W 3alIUThl WHPOpMaUuU, HHOOPMAIIMOHHOK
0€30MacHOCTH JINYHOCTH.

OBiajeHne yHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€ CTBUSIMMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCEX cepax >KU3HU, aKTUBHO YYaCTBOBATh B JAHAJIOTC
WIH JUCKYCCUU TIO CYIIECTBY OOCYyKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3BIBATH
CYXJICHUSI OTHOCHUTEJIBHO BBINIOJHCHUS TMpeIUIaraéMoil 3ajladd, Y4YUTBIBATH WHTEPECHl U
COIIACOBAHHOCTD MMO3ULIUHI APYTrUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HEBepOalbHBIC CpEACTBA OOINEHHUS, IMOHMMATh 3HAYCHHUE COIHAIBHBIX
3HAKOB, HpeZIHOCI)IJ'IOK BO3HUKHOBCHUA KOH(l)JII/IKTHI)IX CHTyaHHﬁ, YMGTL cMATYATh KOH(bJII/IKTI)I nu
BECTH TIEPETOBOPHI;

BJIAACTH paBJII/I‘IHI)IMI/I CHOCO6aMI/I O6HIGHI/I$[ nu B3aHMOﬂeﬁCTBHﬂ, IIOHHUMATh HaMepeHI/Iﬂ
JNPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIBHOE OTHOIICHHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(bOopMyITMPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOKO TOYKY 3PEHUSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHad AesATeJbHOCTh:

MOHUMATh U HCTOIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ UHIUBUAYAIbHONH pabOTHI MPU
pelieHny OMoJ0rn4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS IPYNIOBBIX
dbopM B3aMMOCHCTBYS P pELICHUH Y4eOHOM 3a/1auH;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JCUCTBUN C YUETOM OOIIMX UHTEPECOB
BO3MOJKHOCTEH Ka)KIOT0 YjeHA KOJIJICKTHBA;

MPUHUMATh 1€ COBMECTHOW JEATETbHOCTH, OPraHU30BHIBATH M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAEIISTE POJIU C YYETOM MHEHUM
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIAJIa U KaXKJAOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMK HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJISITh MO3UTUBHOE CTPATETHMYECKOE IOBEJECHUE B Pa3IUYHBIX CUTYalMsX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITH MHUITUATHBHBIM.

OBJIaIleHl/le YHUBEPCAJIbHBIMHA PEryJasiTUBHBIMUA )]BﬁCTBI/lHMI/[Z
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BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIeJIEBbIE i CMBICIIOBBIC YCTAHOBKH B CBOHMX
JEHCTBUSIX M TMOCTYNKAX IO OTHOIICHHIO K >KMBOM IPHUPOJIE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MMO3HABATEIbHYIO JESTEILHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33/Ja4l B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH PEIICHUS MTPOOJIEMBI C YIETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

paciupsaTh paMKi y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, ApTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTDH 32 PEIICHHE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMUPOBAHUIO U TIPOSIBICHUIO ITUPOKOW SPYIUIIMU B PA3HBIX 00JIACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsdM, BHOCHTb KOPPCKTHUBBLI B JACATCIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIaACTh HABBIKAMU IO3HaBaTeIbHOU pe(bJIGKCI/II/I KaK OCO3HaHHUA COBCPIIACMbIX HeﬁCTBHﬁ
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOJIH30BATh MIPUEMBI pEIICKCUU
JUISL OLICHKU CUTYaI[MH, BBIOOpA BEPHOT'O PELICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 110 UX CHIKCHHUIO,

[IPUHUMAaTh MOTUBEI M apIyMEHTBI IPYIUX IIPU aHAJINU3€ PE3YIbTaTOB AEATEILHOCTH;

3) npuHATHE cedsl U APYIUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;
MPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEeKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3yinbTaThl OCBOSHHS COJEpKaHHs yueOHoro mpeamera «buomorus» Ha
yri1yOnéHHOM yYpOBHE OpPUEHTUPOBAHBI Ha obecrieueHue npopHILHOTO
o0OyueHus oOydaromuxcst Ononornd. OHU BKJIIOYAIOT: crieUUUecKre Juisi OMOIOrMM Hay4YHbIe
3HaHUS, YMEHHSI ¥ CIIOCOOBI JIEHCTBUI IO OCBOCHUIO, HHTEPIIPETALIMHU U IPe0Opa30BaHUIO 3HAHUH,
BUJIBI ICATEIIEHOCTH TI0 TIOJYYSHUIO HOBBIX 3HAHMH M UX MPUMEHEHUIO B PA3IMYHBIX YI€OHBIX, a
TaKXe B pealibHbIX KU3HEHHBIX cUTyalusx. [IpeaMeTHbIe pe3yabTaThl NpeACTaBICHbI 0 To1aM
U3yUYCHHUS.

[IpenmerHble  pe3ynbTaThl OCBOeHUs ydeOHoro mpenmera «buonorus» B 10
KJlacce JI0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTH 3HAaHUN O MECTE U POJIK OMOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMHpPOBAHUHU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOBI U PELICHUN
po0JieM palOHAIBHOTO MPUPOIONOIb30BAHMSI, O BKJIAJI€ POCCUICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIAJICHHE CUCTEMOM OHMOJIOrMYEeCKMX 3HaHWH, KOTOpas BKJIKOYAET: OCHOBOIOJAraroIlue

OMOIOTHYECKHUe TCPMUHBI W TIOHATUA (PKU3Hb, KJETKA, OpTraHu3M, MCTa6OJ'II/I3M, roMeocCTas,
CaMOBOCé'IROI/I?;Be}IGHI/Ie, [ACJICACTBCHHOCTb, U3MCHUYNBOCTL, POCT U paBBI/ITI/Ie),

o

CaMOPETYJISIINS
61/10#@5{2%%1}; '."1%%5% neroynass [reopust 1. IlIBanna, M. lllneiinena, P. Bupxosa,
x%ﬁ&‘c&ﬂ'&'ﬁ%‘é& %Hl% é?BeHHOCTI/I T. Moprana), yuenus (H. 1. BaBuiioBa — o meHTpax
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HepBOFO IIOKOJICHHA, paCH_[eHHCHI/IH, YHUCTOTHBI raM€T, HE3aBUCUMOI'O HACJI€A0OBaHUA F MGHI[GJISI,
TOMOJIOTUYECKHX PSJAOB B HacleICTBeHHOW wu3MeHunBoctu H. V. BaBuioma), NpuHIUTIBI

(KOMIUIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS, UCTIOJIB3YEMbIX B OHOJIOTHUYCCKHX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUE, U3MEpEeHNe, HabII0IeHNE, SKCIICPUMEHT);

YMEHHUE BBIJICNATh CYINIECTBEHHBIC MPU3HAKK: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CHCTEM OPIraHOB PACcTEHH, )KUBOTHBIX, YEIIOBEKA,
IPOIIECCOB KHU3HEIEATEILHOCTH, TPOTEKAIONINX B OPraHU3MaX PaCTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIecTB (MeTadoIM3M), IPEBPAICHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOGHOr0 TUIIOB MUTAHUS, POTOCHHTE3a K XEMOCHHTE3a, MUTO34a, MeiH03a,

raMeTorcHesa, 3M6pI/IOFeH638,,

HOCT3M6pI/IOHaJ'II>HOFO Pa3BUTHA, PAa3MHOXCHHUA,

MHAMBUAYAJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOr€HE3a), B3aMMOJIECHCTBUS T'€HOB, I'E€TEPO3HUCa,

HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3U MEXIY OPraHOWUIAMHU KJICTKH U UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIHUSMH, MKy OpraHaMyd U CUCTEMaMH OPraHOB Y
pPACTCHHIA, JKMBOTHBIX W 4YEJIIOBEKA M WX (QYHKIUSAMH, MEKIy CHCTEMaMH OPTaHOB U WX
(GYHKIMAMHU, MEXKIy dTalaMd OOMEHAa BEIIECTB, ATAallaMH KIECTOYHOIO IMKJIA M YKHU3HCHHBIX
[IUKJIOB OPTraHW3MOB, JTallaMd ASMOPHUOHAIBLHOTO PA3BUTHS, TCHOTUNIOM U (DEHOTHIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHE BBISBISATh OTIUYHUTEIHHBIC TPHU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTCHHIH,

JKNBOTHBIX M YCJIOBCKA,

YMCHHUEC UCIIOJIB30BATh COOTBCTCTBYIOIIUC apryMCHTEIL, 6I/IOHOFI/I‘~IGCKYIO TCPMHHOJIOTUIO U
CHUMBOJIMKY JIJIS TOKA3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMCHHUC pPEIIaThb OMOIOrNYECKUE 3ala4i, BBIABJIATL HNPUYIUHHO-CIICACTBCHHBLIC CBA3U
MEXTy UCCIIEyEMBbIMU OMOJIOTHUYECKUMH TPOLIECCAMU U SIBIICHHUSIMH, JIEJIaTh BHIBOIBI U TPOTHO3BI
Ha OCHOBAHUH IMOJTYUCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOTHATH Ja00paTOpHbIe U MpakTU4Yeckue paboThl, cOOMOIATh MpaBUiIa MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMCHHC BbIABUTATH TUIIOTC3HI,

MMpoOBEPATL HUX OSKCICPUMCHTAJIbBHBIMU CPCACTBAMU,

bopMynupys Lelb UCCIIe0BaHus, aHAIM3UPOBATh MTOJIyYE€HHBIE PE3YJIbTAThl U JIeJ1aTh BBIBO/IBI;

YMEHHE Yy4acTBOBATh B y4eOHO-HMCCIEI0BaTeIbCKONW paboTe Mo OMOIOTHH, SKOJIOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJUMYHO IPEICTaBIATh
MOJIy4EeHHBIE PE3y/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUX;

YMEHHE OIICHHBAThb OSTUYECKHE acCHeKThl COBPEMEHHBIX HCCIEIOBaHUM B 00JacTH
OuoNornu M MenuIUHbl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HalpaBIEHHOE
M3MEHEHHE TeHOMa U CO3JjaHhe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyaylei npodeccnoHanbHOM AeATeIbHOCTH
B o0OsiacTu OHMOJIOTUH, MEIUIMHBI, OMOTEXHOJOTMH, BETEPUHAPHH, CEIBCKOrO XO35HCTBa,

MMUIIEBOU MMPOMBIIIJICHHOCTH,

yriyOJasTh 1O3HABaTEIbHBI HMHTEpEC, HalpaBlIeHHBIH Ha

OCO3HAHHBII BBIOOP COOTBETCTBYIOUIEH Tmpodeccuu U MPOAOIDKEHHUE OHOJIOTHYECKOro
00pa3oBaHUs B OPTaHU3AIMSIX CPETHETO MPOPECCHOHATBHOTO U BBICIIIETO 00Pa30BaHMUS.

Hpel[MeTHLIe PE3yIbTaThl

K1acce NOJKHBI OTpakaTh:
c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYyK, B
(GhOpMHUPOBAaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpAa, B TIO3HAHWU 3aKOHOB
UPOJIbl M_PENIeHUU YKOIOTHYECKHX MPOOIEM YelIOBEYEeCTBA, a TAK)KE B PEIICHUU BOIPOCOB

MpUupona D |E
pamruoOHAJIBHOI'O ITPUPOJA0IOJIB30BaAHUS, U

O oa&%gweg{,gi% fig

%Halﬁe poccuiig
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(dbopMUpPOBaHNY LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
KUX M 3apyOeXHBIX y4EHBIX-OMOJOrOB B pa3BUTHE



YMEHHUE BIIAJCTh CUCTEMOW OMOJIOTMYECKUX 3HAHMA, KOTOpas BKIIOYAECT ONPEICICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloumMx OWOJOrHYEeCKUX TEPMUHOB W TOHATHH (BHI,
sKocucTema, Ouocdepa), Oumonmormdeckue Teopuu (dBomonnoHHas Teopusi Y. JlapBuHa,
CUHTEeTHUeCKas Teopusi 3Boitouuu), yueHus (A. H. CeepuoBa — 0 HyTAX M HalpaBICHUSIX
spomonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTHIecKoro paBHoBecus k. Xapau
u B. BaiinOepra, 3apoasimieBoro cxoactsa K. M. bapa), npaBuna (Munumyma FO. JIubuxa,
HKOJIOTMUYECKOH MUpaMUJIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BJa/JIeTh OCHOBHBIMM METOJAaMH HAy4YHOTO II0O3HAHUS, MHCIIOJIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHCaHUE, H3MEpEeHHe,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUN B
pUPOJIE;

YMEHHE BBIICNATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OHWOTEOIICHO30B, HKOCHUCTEM H
Oouocdepsl, CTaOMIM3UPYIOIIEro, ABMKYIIEIO U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa,
AJTONATPUYECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HAIPAaBJICHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATH B3AaMMOCBSI3M MEXAYy MPOIECCaMH HBOJIOIUH, JBHKYIIUMHU
CUJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISITH OTIMYUTENbHBIE TPU3HAKHU )KUBBIX CUCTEM, IPUCTIOCOOIEHHOCTh BUJIOB
K cpere oOuTaHHs, aOMOTUYECKHX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pPOJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAWMOCTH
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U
YeJI0BEUYECTBA;

YMEHHME pelIaTb OWOJIOTMYECKHE 3aJa4M, BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBS3H
MEXTy UCCIIEyeMBbIMU OMOJIOTHYECKIMH TTPOLIECCAMU U SIBIICHHUSIMH, JIEJIATh BBIBOJIBI M TIPOTHO3BI
HA OCHOBaHMH MOJTYYECHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH Ja0OPAaTOpHbIE U MpaKTUYecKue paboThl, cOOJII0IaTh MpaBUiia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, IMPOBEPSATh WX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTATHI U JIeNIaTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B yUEOHO-HCCIIEOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAyYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATh
MOJTy9YCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHME OIEHUBATh THUIOTE3bl W TEOPUU O TPOUCXOKICHUU IKU3HU, UYENOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEICTBUSAX W CHOCO0axX MpenoTBpAIIEHHs TI00aTbHBIX
U3MEHeHu# B buocdepe;

YMEHHE OCYIICCTBIIATH OCO3HAHHBINA BHIOODP Oymymieil mpodeccnoHaIbHON AeITEeTbHOCTH
B o0mactd OWONOTHH, DKOJOTHH, MPHUPOAONOIL30BAHUs, MEIUIUHBI, OWOTEXHOIOTHUH,
MICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHUINEBOW MPOMBINIJICHHOCTH, YTIYOISTh
MO3HABATENIbHBIN HHTEPEC, HAIIPABJICHHBIN Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOLIEH Mpodeccuun
Y TIPOJIOJDKEHNE OMOJIOTUYECKOTO 00pa30BaHMs B OPTraHU3AIUsAX CPETHETO MPO(EeCCHOHATBEHOTO
U BBICILIEr0 00pa30BaHMUA.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM NporpaMMbl KonmmuectBo wacos DOnexTpoHHbIE (IUPPOBEIC)
n/n Beero|  KonrtponbHbie [IpakTHYecKue obpasoBaTebHbIC PeCypChl
paboThI paboThI
1 buonorusa kak Hayka 1
2 JKuBbIe cuCTEMBI M UX U3y4YEHUE 2
3 buonorus kineTku 2 0.5
4 XHAMHYECKash OpraHu3anus KIeTKU 10
5 Crpoenne U QyHKIIUH KICTKH 8 2
6 OOMeH BelecTB U MpEeBpallleHue YHEPTUH B KIIETKE 9 1
7 HacnencrBennas nandopmanus u peanu3anus e€ B 9 0.5
KJIETKE
8 JKU3HEHHBIN [IUKIT KJIETKA 6 1
CrpoeHure U GyHKIIMH OpraHu3MOB 17 1.5
10  |Pa3MHOXEHME U pa3BUTUE OPTaHU3MOB 8 1.5
11  |I'eHeTuka — HayKa O HaCJIE€ICTBEHHOCTH U 2 0.5
M3MEHYMBOCTH OPraHU3MOB
12 |3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 |3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 |I'eHeruka yenoBeka 3 0.5
15 |Cenexuus opraHu3MoB 4 1
16 |buoTexHONOTHS U CHHTETUYECKAsE OMOIOTHS 4
4 17 ] Peﬁggaﬂe BPSMA ” P 1
o OBM%W@QM@) [TPOI'PAMME 102 0 13
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11 KJIACC

Ne HaunmenoBanue pa3zienoB U TeM NporpaMmbl KonnuectBo yacos DnexTpoHHbIE (IUPPOBEIC)
n/n Beero| Konrponbnsie | IlpakTuueckune 0bpasoBaTebHbIC PeCypChl
paboThI paboThI
1 3aposKJICHUE U Pa3BUTHE SBOJIIOIMOHHBIX MPEACTaBICHUN B 4
Oouosiorun
2 MukposBontonus 1 €€ pe3yabTaTbl 14 2
3 MakposBontonus 1 €€ pe3yabTaTbl 6
4 [IpoucxoxaeHne U pa3BUTHE KU3HU HA 3emiie 15 1.5
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
6  |Oxosorus — Hayka O B3aMMOOTHOIIEHUSX OPIaHU3MOB U 3 0.5
HAJOPTaHU3MEHHBIX CUCTEM C OKPYXalollei cpenoi
Opranusmsl U cpeia oOuTaHus 9 1.5
8 OKoJI0rus BUJOB U MOIYJISILUN 9 0.5
9 DKoJorusi COOOIIECTB. DKOJIOTHUECKHUE CUCTEMBI 12 0.5
10 |buocdepa — rimobdanpHas sKocucTeMa 6
11 |YenmoBek u OKpysKaroIias cpena 6
12 [Pe3epBHOE BpeMms 8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5

-
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ITPOBEPAEMBIE HA EI'D 110 BHOJIOI'MM TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHOM NPOT'PAMMBI CPEJTHET'O
OBLIET'O OBPA3OBAHUA

Kona
NMPoBEPSIEMOro
TpedoBaHUs

HpOBepﬂeMLIe TpeﬁoBaHm{ K IIPEAMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOM
06pa30BaTe.TlLHOi7[ NnmporpaMMmal CpeaHET0 oﬁmero 06p330BaHI/Iﬂ

CdopMupoBaHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B OpMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA, B
MO3HAHUH 3aKOHOB MPHUPOJIBI U PEIICHUH KU3HEHHO BaYKHBIX COLUATBHO-
STUYECKHX, IKOHOMUYECKHX, IKOJIOTUYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKKE B
pelIeHNH BOMPOCOB PAIlMOHATIBHOIO IPUPOIONOIB30BaHuUs, B GOPMUPOBAHUU
[IEHHOCTHOTO OTHOIIEHUS K IPUPOJie, OOIIECTBY, YEIOBEKY; O BKJIa/Ie POCCUNUCKUX
U 3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenue cuctemoii 3HaHNUH 00 OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHMS,
UCTIOJIB3YEMBIX B OMOJIOTHYECKIX MCCIIEIOBAHUSAX KUBBIX O0BEKTOB U AIKOCUCTEM
(omucanue, U3MepEHNUE, MPOBeICHNE HAOTIOCHMI ); CTOCOOAMH BBISIBIICHUS U
OLIGHKH aHTPOIIOTEHHBIX U3MEHEHUH B TIPUPOJIE.

YMeHue BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMH CPEJCTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATH MOJYICHHBIC PE3YIIbTAaThl U
JIeNIaTh BBIBO/IBL.

BrlsiBiieHUE 3aBHCUMOCTH MEXIY HCCIETyEeMbIMHA BETMYMHAMU, OOBSICHEHHE
MOJIyYEHHBIX PE3yIbTaTOB U (POPMYIMPOBAHKE BHIBOJIOB C UCTIOIH30BAHUEM
HAyYHBIX TIOHATUH, TEOPUIl U 3aKOHOB

YMeHue BIaeTh CUCTEMOM OMOJIOrMYeCKUX 3HaHUM, KOTopas

BKJIIOYAET: OCHOBOIOJAraroIne 61MoJIorndeckue TepMUHbBI U TOHATHUS (KU3Hb,
KJIETKa, TKaHb, OPr'aH, OPraHu3M, BUJI, OMYJISALMS, IKOCHCTEMa, OMOLIEHO3,
o6uocepa; MmeTaboIU3M, TOMEOCTAa3, KIETOUHbII IMMYHHUTET, OMOCHHTE3 Oernka,
OMONOIMMEpBI, TUCKPETHOCTh, CAMOPETYJISALUS, CAMOBOCIIPOU3BEICHUE,
HaCJIEICTBEHHOCTh, I3MEHYMBOCTb, JHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);
Oouosiornueckue Teopuu: kierounas reopust T. [lIBanna, M. [lneiinena,

P. BupxoBa; kioHanpHO-cenekTuBHOro uMMmynurera I1. Opnux, .M. Meunukosa,
XpPOMOCOMHas TEOpHs HaciaeACTBEeHHOCTH T. MopraHa, 3aK0H 3apO/IbIIIEBOrO
cxoxcrsa K. bapa, spomtonnonHas teopus Y. JlapBuHa, CHHTETHYECKAS] TEOPUS
IBOJIIOLIMH, TeOpHs aHTpornorenesa Y. /lapsuna; Teopust 6roreoreHosa

B.H. Cykauéa; yuenune H.W. BaBunoBa o nieHTpax MHOroo0pa3usi ¥ poHCX0xK/e-
HUA KyJbTYpHBIX pacTeHni, yueHne A.H. CeBeprioBa o MyTsAX ¥ HaIPABJICHUIX
sBomonyy, yuenue B.M. Bepuaackoro — o 6uocdepe);

3aKOHBI (€MHO00pa3us MOTOMKOB MEPBOTO MOKOJIEHUS, pACHIEIIEHUs TPU3HAKOB,
HE3aBHCHMOT'0 HaclleZJoBaHUs Mpu3HakoB I'. MeHens; cliemnyieHHoro
HacJIEJOBaHMsI IPU3HAKOB U HapyIlIEHUs CUeIuIeHns reHoB T. Moprana;
TOMOJIOTMUECKUX PSAJIOB B HaciaeACTBEeHHON u3menunBocty H.M. BaBuiiosa; re-

-

O

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS

OOKY
INEKTP

HeTIecKoTO-pasHoBectt for-Xapau v B. BaiinOepra; 3aposbInieBoro cxoacrsa
Mﬁ.@mﬂmw%cxﬂﬁ 3akpH J. ['exkens, @. Mromnepa);

CiHMO N e THeCHH) raMeT, KOMIUIEMEHTapHOCTH);




Kon
NPoBePSIEMOro
TpedoBaHMs

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM OCBOCHHUsI OCHOBHOI
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBanus

npaswia (MuarMyMa 0. JInbuxa, 3K0I0OTHYeCcKOi MUPaMHIbI YUCEN, OMOMACCHI U
SHEPIuHn);

runore3bl (koanepBaTHor AWM. Omapuna, nepsudnoro O0ymnpoHa J[xx. Xomnaeiina,
mukpochep C. Dokca, pubdosuma T. Yek)

YmMmenue peuiaThb IMOUCKOBBIC OMOJIOTHYECKHE 3aaa4u; BbIABJIATH IPUYIUHHO-
CIICACTBCHHBIC CBA3U MEXKAY NCCICAYEMbIMU OMOJIOrMYECKUMU O6’beKTaMI/I,
mponeccaMu 1 ABJICHUAMM, ACJIaTh BBIBOABI U ITPOrHO36I HA OCHOBAHUU I10JTY-
YCHHEBIX PE3YJIbTATOB;

COCTaBJIATH 'CHOTUIIMYECKNEC CXEMbI CKPCIIMBAHHUA JIA pa3HBIX TUIIOB
HacCJICOJOBAaHUs IIPU3HAKOB Y OPraHU3MOB, COCTaBJIATh CXEMbI IIEPEHOCA BEIICCTB U
OHCPIUH B 9KOCUCTCMAX (I_ICHI/I IIUTaHusA, IIMIICBBIC CCTI/I)

YMeHne ycTaHaBIUBaTh B3aMMOCBSI3U MEXKIY CTPOCHUEM U (DYHKIHSIMHU:
OpraHOUJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMy U CUCTEMaMHU OPIaHOB y
pacTeHM, ’KUBOTHBIX U YEJIOBEKA; MEXK/y dTallaMi OOMEHA BEILECTB; TallaMu
KJIETOYHOTO LIMKJIA ¥ )KU3HEHHBIX IUKIJIOB OPTaHU3MOB; ATallaMi SMOPHUOHAIBHOIO
pa3BUTHS; TEHOTUIIOM U ()EHOTUTIOM, (PEHOTHIIOM U (aKTOpPaMH Cpebl OOUTaHUS;
IIPOLIECCaMU 3BOJIIOIMH; IBHKYILIMMU CUJIAMU aHTPOIIOTre€He3a; KOMIIOHEHTaMU
Pa3IMYHBIX SKOCHCTEM U MPUCTIOCOOICHUSIMHI K HUIM OPTaHNU3MOB

YMeHHE BBIICIATh CYIIECTBEHHbBIE PU3HAKY:

CTPOCHUSI BUPYCOB, KJIIETOK IMPOKAPHOT U AYKAPHOT; OJHOKJICTOUYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OMOTI'€OIICHO30B, SKOCHCTEM U OHOCHEpHI;
CTPOCHHS OPTaHOB M CHCTEM OPraHOB PACTEHHUH, )KMBOTHBIX, Y€JIOBEKa; MPOIIECCOB
KU3ZHEJEATEIbHOCTH, TPOTEKAIOIIUX B OPraHU3Max pPacTeHH, )KUBOTHBIX U Ye-
JI0BeKa; OMOJIOrMUECKUX MPOIIeCCOB: 0OMeHa BemiecTB (MeTabonus3m), nHpop-
MAaIiH 1 MPEBPAIEHUS DHEPTUH, OPOKEHHU S, aBTOTPOPHOTO U TeTepoTpOoPHOro
TUTIOB MUTaHUA, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a, TaMeTOTeHEe3a,
sMOpHOreHe3a, TOCTIMOPHUOHAIEHOTO Pa3BUTHS, PA3MHOKEHU S, UHAUBUTyalTb-
HOT'O pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, T'€TEPO3UCa;
JEHCTBUI HCKYCCTBEHHOTO 0TOOPA, CTAOMIIM3UPYIOIIETO, ABIKYIIETO U
Pa3phIBAOIIETO ECTECTBEHHOTO 0TOOPA; aJNTONATPUICCKOT0 U CUMIIATPUIECKOTO
BUJI000pa30BaHUST; BIUSHUS JBYDKYIIAX CHJI DBOJIIOIUN Ha TeHO(OH/T MOYJISAIINN;
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOUTaHUs, YepeJOBaHIS HAIPABICHHMA
HBOJTIOIMN;, KPYTOBOPOTA BEIIECTB M ITOTOKA SHEPTUU B IKOCHCTEMAX

CdopMupoBaHHOCTH YMEHHUS BBIJCNATH CYLIECTBEHHbIE IPU3HAKU BUPYCOB,
KJIETOK NMPOKapHUOT U YKapHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPTraHU3MOB,
BUJIOB, OMOTEOLIEHO30B 1 3KOCHCTEM;

0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M MPEBPAILEHUS SHEPTHH B KIIETKE,
¢doTocuHTE3a, MITACTUIECKOTO U HIHEPTeTUIECKOro 0OMeHa, XeMOCHHTE3a, MUTO34,
Mei03a, OIUIOA0TBOPEHHUS, Pa3BUTHS U Pa3MHOXKEHHUS, MHAUBUYAJILHOTO pa3-
BUTHSI OpraHu3Ma (OHTOreHe3a), 60pbObI 3a CyIIECTBOBAHHE, €CTECTBEHHOTO
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0TOOpd, BIAO0O0PA30BaHI, TIPHCIIOCOOICHHOCTH OPTaHU3MOB K cpeie OOMTaHus,
MEHTHTID RONADOABHTOB DKOCHCTEM, aHTPOIIOI€HHBIX U3MEHEHHUH B DKOCHCTEMAX
DisdEMOIBT@bIKPYyroBOpOT BENIECTB U NIPEBPALIECHUS SHEPTHHU B Guocdepe




Kon

NPoBePSIEMOro
TpedoBaHMs

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM OCBOCHHUsI OCHOBHOI
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBanus

YMeHue UCroIbp30BaTh COOTBETCTBYIONIUE APTYMEHTHI, OMOJIOTHIECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JIJIS IOKa3aTeJIbCTBa POACTBA OPIraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYII; B3aUMOCBS3H OPraHU3MOB U Cpe/ibl OOUTaHUs; EAUHCTBA
YeJI0BEYECKUX pac; HEOOXOAUMOCTH 3/10pOBOT0 00pa3a KU3HU, COXPAHEHUS
pa3zHo00pa3us BUIOB U SKOCUCTEM KaK YCIIOBHUS COCYILIECTBOBAHUS MIPUPOJIBI U
YeJI0BEUYECTBA

VYMeHNe KPUTHYECKH OLIEHHBATh HH(OPMALIUIO OHOJIOTHYECKOTO COIEPKAHNUS;
MHTEPIIPETHPOBATH STHYECKUE ACTIEKThl COBPEMEHHBIX HCCIIECAOBAaHNH B
Ouonornu, MeAUIMHE, OMOTEXHOJIOTUH; PACCMAaTPUBATh INI00ATBHBIC
HKOJIOTHYECKHUE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHHUIO K HUM
COOCTBEHHYIO MO3UIINIO

HEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPSAEMBIX HA EI'D I1O
BHUOJIOI'NHU

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

buonorus xkak HayKa. JKuBBIe cCTEMBI U HX HU3YUCHUC

1.1

CoBpemeHHast OMOJIOTHS — KOMILJIEKCHAsl HayKa. broioruueckue Hayku

U U3y4aeMble UMH 1Tpo0OsieMbl. DyH1aMEHTaIbHBIE, TPUKIIAIHBIC U TIOUCKOBBIC HAYYHBIC
UCCIIEIOBaHMSI B OMOJIOTHH.

3HavyeHne Ononoruu B GOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOIH KapTHHBI MUPA.
[Tpodeccuu, cBsa3anHbIe ¢ OMONIOTHEH. 3HaUYeHNUE OMOJIOTUN B PAKTUYECKOM eI TEITbHOCTH
YeNoBeKa: MEAMIINHE, CETbCKOM XO03SHCTBE, IPOMBIIIIEHHOCTH, OXPaHEe MTPUPOIBI

1.2

JKuBble crcTeMBbl Kak peaMeT u3ydeHust 0nojaorun. CBOMCTBA )KUBBIX CHCTEM: €JMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTD U IETIOCTHOCTbD, CIIOKHOCTD U YIOPSI0YEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb, CAMOOPTaHU3aIHsl, CAMOBOCIIPOU3BEIEHHUE, PA3IPAKIUMOCTb, U3MEH-
YUBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHM3alyu >KUBbIX CUCTEM: MOJIEKYJIIPHBIHN, KIIETOYHbIH, TKAaHEBBIH, OpraHU3MEHHBIH,
HOMYJISMOHHO-BUA0BOM, 5KOCUCTEMHBIH (OnoreoneHoTHYECKUi ), OrocdepHsbli. [Ipoueccsl,
IPOMCXOAIINE B )KUBBIX cucTeMax. OCHOBHbIE MTPU3HAKK KUBOT0. JKM3Hb Kak popma
CYIIECTBOBaHUS MaTEpHH

1.3

Mertonbl Ononoruueckoi Hayku. HaGmonieHue, n3mepenue, SKCepuMeHT, CUCTeMaTru3alus,
MeraaHanus. [loHsATHE 0 3aBUCHUMON U HE3aBUCUMOM nlepeMeHHoM. [lmannpoBanue
skcniepumenTa. [loctanoBka u mpoBepka runote3. HyneBas runoresa. [Tonstue BoIOOpKHU U €€
JIOCTOBEPHOCTH. Pazbpoc

B OMoyorndeckux AaHHbIX. OleHKa JOCTOBEPHOCTH MOIYYEHHBIX pe3yabTaToB. [IprunHsl
VCKQXEHMS pe3yJIbTaTOB IKCIIEpUMEHTA. [IoHATHE CTATUCTUYECKOTO TECTA

Knertka kak Ononornyeckas cucTeMa

KrneTka — cTpyKTypHO-(QYHKIIMOHATbHAS €IUHUIIA )KUBOTO. ICTOpHS OTKPBITHS KIIETKU. PabOTHI

Ny
-k

-

PTyra, A-Ficsenryra. Kierouras tegpus (T. 1lIBann, M. lIneiinen, P. Bupxos). OcHoBHbIE
IR B TC ORD EVTHAB A KJIETOYHOM TEOpHH.

O
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MeToap! MOJIEKYIISIPHOM M KJIETOYHOH OMOJIOTHH: MUKPOCKOIIHUS, XpoMaTorpadus,
ANIeKTpodope3, METO MEUEHBIX aTOMOB, HuddepeHImanbHoe eHTPUyrupoBaHue,
KYJIbTUBUPOBAHHUE KJIETOK

22

XHUMHUYECKUH COCTAB KIETKH. Makpo-, MUKPO- U yJIBTPaMHUKpPO3JIeMEHThL. Boga u e€ ponb kak
pPacTBOPUTEIIA, PEareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYJIALUN.
MuHepanbpHble BEILECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.
buonornueckue moaumepsl. benku. AMHHOKUCIOTHBIN cocTaB 6ekoB. CTPYKTYPhI OEIKOBOM
Monekyibsl. [lepBuuHas cTpykrypa Oenka, NenTuaHas cBsA3b. BropuuHas, TpeTnyHas,
yeTBEepTUYHAS CTPYKTYpHI. [leHaTypanus. CBoiictBa 6enkoB. Knaccudukanus 6enkos. buo-
Joruyeckue PyHKIUU OCIIKOB.

VYraeBoasl. MoHOcaxapusl, 1ucaxapubl, OJIUrocaxapyipl U nonucaxapusl. OOmuii miaxn
CTPOEHUs U (PU3UKO-XMMHUYECKHE CBOMCTBA yIiieBOAOB. bronornueckue GpyHKIMU yriIeBOIOB.
Jlunmuer. ['uapodunsHo-rUapOdOOHEIE CBOMCTBA. Kinaccudukarus

aunuaoB. Tpurauuepunsl, pochonunuabl, BOCKH, cTepouibl. bruonornueckue GpyHkuu
munuoB. OOmme cBolicTBa OMOJIOTHYECKUX MEMOPaH — TeKy4eCTh, CHOCOOHOCTh K
CaMO3aMbIKaHUIO, ITOJYIIPOHULIAEMOCTb.

Hyxneunossie kucnotsl. IHK u PHK. Ctpoenune nykinenHoBbix kucioT. Hykneotuast. [lpunnun
komrieMentapaoctu. [Ipasuino Yapradga. Crpykrypa JJHK — nBoitHas crimpais.
Mectonaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkunu PHK B kietke.
Crpoenue moiekynsl AT®. Makpospruueckue cBsizu B moiiekyne AT®. buonornueckue
¢yukun AT®. BoccraHOBIEHHbBIE IEPEHOCYUKH, UX (PYHKIMU B KiIeTKe. CEeKBEeHUpOBaHHE
JIHK.

CrtpykrypHas Ouosiorus: OMoOXuMU4ecKre u OMo(U3NUECKHE UCCIIEeI0BAaHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKY
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Tumns! KJIETOK: yKapruOTHYECKask ¥ MpokapruoThuueckasi. CTpyKTypHO-(pyHKIIMOHAIbHbIE
00pa3oBaHMS KIETKH.

Crpoenue nmpokapuoTuyeckoi kinetku. Kierounas crenka 6aktepuit u apxeir. OcobeHHOCTH
CTPOEHUs TeTepOoTPO(HOM U aBTOTPOPHOMN MPOKAPHOTUIECKUX KIETOK. MecTo U poiib
IPOKapUOT B OMOIIEHO3aX.

CrpoeHue u GyHKIMOHUPOBAHHE HYKapHOTHUECKOM KieTkH. [Tna3maruueckas memOpana
(mnazmanemma). CTpyKTypa Iia3MaTudeckoil MeMOpaHsl. TpaHCIOPT BEILIECTB Yepes
IUIa3MaTHYECKYI0 MeMOpaHy: naccuBHbIN (1 dy3us, odnery€nnas nupysus), akTUBHBIHI
(mepBUYHBIN U BTOPUYHBIN akTUBHBIN TpaHcnopt). [lonynponunaemocts MemOpaHnsl. Pabora
HaTpUN-KaJIMEeBOro Hacoca. DHJIOIMTO3: MUHOLMTO3, (parouuTo3. Jk30unuTo3. KierouHnas creHka.
Crpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHU, rpu0oB.

[uromnasma. [{lutozons. Lutockener. [IBmxenne nurorniazMbl. OpraHoubl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbI KJIETKH: sHAomazMatudeckas cetb (JI1C), anmapat ["onbmxu,
JIM30COMBI, UX CTpOEHHE U PYHKINH. B3auMocBs3b 0lTHOMEMOpaHHBIX OPraHOUI0B KIETKH.
CtpoeHue rpanyasipHoro petukyiyma. CuHTe3 pacTBOPUMBIX 0eiaKoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['mankuii (arpanyssipHbIi) SHAOIIa3MaTHUYEeCKHUH peTuKynyM. CekpeTopHasi pyHKIUS
anmapara ['onppxu. TpaHCIOPT BElIECTB B KJIETKE. Bakyonu pacTUTENbHBIX KIIETOK. KileTouHbIi
cok. Typrop.

-
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HememOpannsie opranouisl kiaetku CTpoeHue u GyHKIUA HEeMEMOPaHHBIX OPTaHOHIOB KIICTKH.
Pu6ocombl. MukpodmiameHTsl. MblieuHbie KIeTKH. MUKpOTpyOouKku. KiteTouHbIi eHTp.
CrpoeHre U IBHKEHUE )XKTYTHKOB U pecCHHYEK. MUKpOTpYOOUKH nuTOomIa3mMsl. LleHTprons.
SAnpo. OGonouka sipa, XpOMaTHH, KaPHOIUIA3Ma, SIIPHIIIKH, UX CTPOCHUE U QYHKIMHU. S aepHbIi
6enkoBbIi MaTpukc. [IpocTpaHcTBEeHHOE PacOIOkKEHHE XPOMOCOM B HHTep(hazHOM siape. benku
XpOMaTHHA — TUCTOHBI.

Knerounsie BkiitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT (pacTUTENIbHOM,
’KHUBOTHOH, TPUOHOI)
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AcCCUMMIIAIMS U AUCCUMMIISLMS — IB€ CTOPOHBI MeTabonu3Ma. Turbel oOMeHa BELeCTB:
aBTOTPOGHBIN U reTepoTpodHbIi. YyacTue Kuciopoja B 0OOMEHHBIX ITpoLeccax.
DHepreTuieckoe odecneueHue KieTku: npeppamieane ATO B oOMeHHBIX mporieccax. dep-
MEHTAaTUBHBIN XapaKTep peakluil KJIeTouHoro Meradoausma. GepMeHThI, UX CTPOEHHUE, CBOMCTBA
u MexaHu3M JeiictBus. Kodpepmentsl. OTianuuns GepMEeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.
benku-akTuBaTOpH! M OEJIKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX PEaKLUi
OT Pa3JIMYHBIX (PaKTOPOB.

IlepBHUYHBINM CUHTE3 OpPraHUYECKUX BEUIECTB B KileTKe. DoTocuHTe3. POsb X10pOIuiacToB B
nporecce GporocunTe3a. CreroBast u TeMHOBas (asbl. [IpoaykTuBHOCTH (hoTOCHHTE3a. Brinsinue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTH POTOCHHTE3a. 3HAYCHHUE (POTOCUHTESA.

XemocunTes. PazHooOpaszne opraHn3MoOB-XeMOCHHTETHKOB: HUTPpU(DUIMpYOIIne OaKTepuH,
xene300aKTepun, cepodaKTepun, BOJIOPOIHBIC OaKTepHH. 3HAYCHNE XEMOCHHTE3A.
AmnaspoOHbIe opranu3mbl. Bunsr Oposkenus. [IpoayKTel OpokeHHs U UX UCIIOIb30BaHUE
YeJI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTUN U BO30YIUTENN
Ooe3HeN.

AdpoOHBIE OpraHU3MBbL. JTarnbl SHEepreTudeckoro oomena. IloaroroButensHbiit atan. [mukonus
— OECKHUCIIOPOIHOE PACIIETIIIEHUE TIFOKO3BI.

bronoruueckoe okMcIEHUE, NN KJIETOYHOE JIbIXaHue. Poiab MUTOXOHAPHUI B IIpoLieccax
6uonornyeckoro okucienus. Lukmnueckue peakuu. OkucnutensHoe pochopuirpoBaHue.
[TpeumymiecTBa a3poOHOTrO MyTH 0OMEHa BELIECTB Nepe] aHadpOOHBIM. D (HEeKTUBHOCTh
HHEPreTHUECKOro oOMeHa

2.5

Peakuuu marpuuHoro cunresa. [IpyHIMIT KOMIUIEMEHTAPHOCTH B PEAKIIUSIX MAaTPUYHOTO
cuHTe3a. Peanuzanus HacnencTBeHHONW nH(opManuu. I'eHeTnueckuii Ko, ero cBoicTBa.
Tpanckpumnuus — matpuusblii cuaTe3 PHK. [IpHHINITBI TPaHCKPUITIUU: KOMIUIEMEHTAPHOCTD,
aQHTUIAPAIUIETBHOCTb, ACUMMETPUYHOCTD. TpaHCHAus U e€ 3Tanbl. Y4acTHe TPAaHCIOPTHBIX
PHK B 6uocunTese Oenka. YcnoBus 6nocunresa 6enka. Koguposanue aMmuHOKUCIOT. Posb
pubocom B OMocHHTE3€e OelKa.

Opranu3anys reHoMa y IpoKapuoT U DYKapuoT. Perynsius akTHBHOCTH IT'€HOB Y IIPOKAPHOT.
['unoresa onepona (. XKako0, XK. Mano). Perynsus 0OMEHHBIX ITPOLIECCOB B KJIETKE.
Knerounslii romeocTas.

Bupycsl — HeksieTouHble (POPMBI JKU3HU U 00JIMTaTHBIE Mapa3uThl. CTPOEHUE NMPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros.

BupycHslie 3a60eBaHus uenoBeka, KUBOTHBIX, pactenuil. CIIN, COVID-19, conuanbabie 1
MEIUIIUHCKHIE TPOOIEMbI

-
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KITeTOUHBII TIVKIT, €T0 TICpAOIBT 1 perﬁiﬂum. Nurepdasza u Muto3. OCOOEHHOCTHU MPOIIECCOB,
MOKMABHT K © AfMi¢pPase. [loaroToBka KIeTKU K AeneHuto. [IpecuHTeTHUecKuii
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Marpuunsiii cuate3 JJHK — perukarnus. [punnune! pernkanuu JJTHK: koMieMeHTapHOCTb,
MOJIYKOHCEPBATUBHBIA CUHTE3, aHTUNApaJIeIbHOCTh. MexanusMm perukanuu JJHK.
XpomocoMbl. CTpoeHre XpoMocoM. TemoMepsl 1 Testomepasza. XpoMOCOMHBIN HAOOP KIETKU —
KapUOTHUIL. J[UIJIOUTHBIN U TaIIOUIHBIA HAOOPBI XpOMOCcOM. ['OMOJIOrHYHBIE XPOMOCOMBI.
ITonoBbIE XpPOMOCOMBI.

Henenne knetku — Mmuto3. CTaguym MUTO3a U IPOUCXOAAIINE B HUX MPOILECCHI. TUIbI MUTO3a.
Kapuokunes n nutoknnes. buosornueckoe 3HaueHre MUTO3a. Peryisnus MUTOTHYECKOTO IUKJIIA
kieTku. [Iporpammupyemas KJaeTodHasi THOEIb — aronTo3.

DyHKIMOHAJIbHASI TECHOMUKA

OpFaHI/I3M KakK OMOoJIOTHYecKas CHCTEMA

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPIaHU3Mbl U MHOTOTKaHEBBIE OPIaHU3MBI.
@DopMbI pa3MHOKEHHS OPraHU3MOB: Oecronoe (BKIIIoYasi BEreTaTUBHOE) U M0JI0BOE. Buib
0ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYISIIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pazmHosxeHue. [lonoBble kineTku, uau rameTsl. Meiios. Craguu meiiosa. [loBenenune
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii cMbICa MEN03a U ITOJIOBOT'O IIpoLiecca.
Melio3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

[TpenzaponpiiieBoe pazsutue. ['amerorenes y ;xuBoTHbIX. [lonoBble jxene3bl. OOpa3oBanue u
pa3BUTHE MOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.
Omog0TBOpEHNE U IMOPHOHAIBHOE Pa3BUTHUE KUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHUSI: Ha-
pyxHoe, BHyTpeHHee. [laprenorenes.

WunuBuayansHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaauu sMOpHoreHe3a >KuBOTHBIX (Ha
npumepe Jarymku). Apo6uenue. Tunsl 1pobaenus. OCOOeHHOCTH APOOIEHUS MIIEKOIUTAIOINX.
3apobliIeBble JUCTKH (TacTpy Isalus). 3aKiiaika OpraHOB M TKaHEH U3 3apOJIbIIIEBbIX JIUCTKOB.
B3anMHoe BiMsiHUE YyacTel pa3BUBAOILErocs 3apo/iplia (AMOpHOHaAbHAS MHIYKLINA). 3aKiIaaKa
IUTAHA CTPOEHUS )KMBOTHOTO KaK pPe3y/bTaT NEPAPXUUECKUX B3aUMOAECUCTBUI reHOB. BiusHue
Ha SMOpPHOHAIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpe/ibl.

Poct u pa3ButHe %uBOTHBIX. [TocTamMOproHaneHbIi nepuo. [Ipsimoe u Henpsimoe pa3BUTHE.
Pa3Butue ¢ Mmeramop(o30M y 6€CII03BOHOUHBIX M TO3BOHOYHBIX )KUBOTHBIX. bronornyeckoe
3HAYEHUE MPSMOT0 U HENPSIMOTO Pa3BUTHUs, UX PacIpoCTpaHEHHE B IpUpoae. Tumsl pocta
AKHUBOTHBIX. PaKTOPHI pEryJIALUN POCTa )KUBOTHBIX U yenoBeka. CTaauu NoCTIMOPHUOHAIBHOTO
Pa3BUTHS Yy )KUBOTHBIX U yesioBeKka. [leprosl oHTOreHe3a yesnoBeka.

Pasmuoxenue u pazsutue pactenuil. ['lameroput u cnopodur. Meio3 B ) KU3HEHHOM LIUKJIE
pacrenuii. O6pa3oBaHue Crop B mpoliecce Meito3a. ['amerorenes y pacrennii. OmiogoTBopeHue
U pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [[BOMHOE OIIOJOTBOPEHHE Y IBETKOBBIX PACTECHHM.
OO6pa3oBaHue U pa3BUTHE ceMeHU. MexaHU3MBbl PeryJliid OHTOI€HE3a Y paCTEHUI U )KUBOTHBIX

32

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA 'CHCTHKH KaK HAYKH. OCHOBHBIC TEHETHYCCKHE ITOHSATHS B
CHUMBOJIEIL. ['oMOIOTHYHBIE XPOMOCOMBEI, AJUICJIBHBIC T'CHBI, aJIbTCPHATUBHBLIC ITPU3HAKH,
I[OMHHaHTHBIﬁ u peuecanHHﬁ MpHU3HAK, TOMO3UI0Ta, ICTCPO3UTroTa, YUCTAs JINHUA, l"I/I6pI/II[BI,
T'CHOTHUII, (I)CHOTI/IH. OcHOBHBIE METOAbI TCHCTHUKU TH6pI/I,Z[OJIOFH‘-ICCKI/II>'I, I.IPITOJ'IOFPI‘-ICCKHIZ,
MOJICKYJIAPHO-T CHETUUYSCKUI

Monorubpuanoe ckpemuBanue. [lepBolii 3akoH MeHzens — 3aK0H eJMHO00paszus THOpuIoB
nepBoro nokosieHus. Ilpasuno nomuaupoBanust. Bropoit 3akoH MeHzens — 3aK0H pacllenIeHUs

-

O

IMPU3HAKOB. LLI/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI-“MOHOFI/I6pI/II[HOFO CKpCIINBAaHMUA. ['umoresa 4nCTOTHI
BOEYMEHT NOAMNUCAH

TekaTRGHp O ELRRPUMG e, TTpoMeskyTouHBIi XapakTep Hace0BaHus. Paciienienue
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Jurubpunnoe ckpenuBanue. Tperuii 3akoH MeHiemns — 3aKOH He3aBUCHMOTO HAClIeIOBAHUS
npu3HaKoB. [{uTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuenneHHoe HaciieoBaHue npusHakoB. PaboTsl T. Moprana. CuemnyieHHOe HaclleJOBaHHE
TFE€HOB, HAPYIICHHUE CLETUICHHUS MEX 1Y TeHaMHu. XpOMOCOMHas TEOPHUsl HACIIEACTBEHHOCTH.
I'eneruka nosia. XpoMOCOMHBIA MEXaHU3M OIPENEIECHUS 110J1a. AyTOCOMBI

Y TIOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN U TeTepOraMeTHbIN NoJI. ['eHeTnueckas CTpykrypa
MOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CIEIICHHBIX C TIOJIOM.

I'enoTun kak menoctHas cucrema. [neiioTpornus — MHOKECTBEHHOE JICMCTBHE r'eHA.
MHOKeCTBEHHbIN allienu3M. B3auMoielicTBue HeallieabHbIX TeHOB. KOMIIEeMEHTapHOCTb.
Onucraz. [Tonumepus

3.4

BzaumopeiicTBue reHotumna u cpesl npu popmupoBaHuu GpeHotumna. FMIsMeHUnBOCTh MPU3HAKOB.
KauecTBeHHbBIE U KOJTMYECTBEHHBIE PU3HAKHU. BUIbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U
HaCJIEeICTBEHHAS.

MonudukanronHas U3MEHYUBOCTh. Pomib cpezbl B (hopMupoBaHUH MOAUPHKAITMOHHOMN
M3MeHYUBOCTH. Hopma peakuuu npusHaka. BapuaunoHHbIN psii 1 BapuallMOHHAs KpUBas

(B. HUoranncen). CroiicTBa MOAH(PUKAITMOHHON H3MEHYHBOCTH.

['enoTunuueckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUITMYECKOM U3MEHYMBOCTH. Bub
TCHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHaTtuBHas ”3MEHUYUBOCTh. Mel03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYUBOCTH. POJIh KOMOMHATHBHON M3MEHUYMBOCTU B CO3/IaHUH T€HETUYECKOTO PA3HOOOpa3us
B IIpeJiesIax OJHOTO BH/IA.

MyTrauroHHas U3MEHYMBOCTh. BUABI MyTallnii: FTEHHBIE, XPOMOCOMHbBIE, TCHOMHBIE.
CroHTaHHbBIC U UHAYIUPOBAHHBIE MyTAlMH. SIJIEpHbIE U IIUTOILIA3MATHYECKUE MYyTAIlHH.
ComMaruueckue u 1mojoBbie MyTanuu. [[puanHbl BOSHUKHOBEHUS MyTaliuid. MyTareHsl 1 ux
BIIMSIHUE HAa OPTaHU3MBbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aK0H

TOMOJIOTHUECKUX PSJIOB B HacneAcTBeHHOH n3MeHunBocty (H.M. BaBunos). Buesnepnas
VM3MEHYMBOCTb U HACIEACTBEHHOCTh

3.5

Kapuorun yenoBeka. MexxayHapoaHasi mporpaMmma MUCClIeI0BaHHs TeHOMa 4yelloBeKa. MeTobl
M3YYEHUS TeHETHKH YeIOBeKa: TeHealloTHueCKUi, OTM3HEIIOBBIN, IIITOTEHETUUECKUH,
MONYJIALUOHHO-CTAaTUCTUYECKUH, MOJIEKYJISIpHO-TeHeTHuYecKnil. COBpEMEHHOE ONpeieTiEeHre
TE€HOTHIA: TOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHUE, B TOM uucie ¢ nomoubto [TIP-
ananuza. HacnencrBennbie 3a001eBaHus YenoBeka. [ eHHbIE U XpOMOCOMHBIE OOJIE3HU

yesioBeKa. bose3Hu ¢ HacIeICTBEHHOM MpeIpacioioKeHHOCThIO. 3HaUYeHNE MEUITMHCKOM
TE€HETUKH B MPEOTBPAILICHUH U JICYCHUH TeHETHYECKUX 3a00eBanuii yenoBeka. CTBOJIOBBIC
KIJICTKU

3.6

JlomecTukanus u cesekuus. 3apoxkJIeHue ceJeKunu u fomectukanuu. Yuenue H.W. Basunosa o
LEHTpax MPOUCXOXKIECHUS 1 MHOT000pa3us KyJIbTypHBIX pacTeHUN. Polb cenekiinu B CO3JaHUH
COpPTOB PacTeHUM U NOPOA )KUBOTHBIX. COpT, MOPOAA, IITAMM. 3aKOH TOMOJIOTHYECKUX PSI/IOB B
HacjeacTBeHHOM n3MenunBoct H.M. BaBmiioBa, ero 3HaueHME 7151 CEICKIIMOHHON paOOTHI.
Metoap! ceaeKIIMOHHON paboThl. ICKyCCTBEHHBINH OTOOP: MAaCCOBBIM U MHIMBUAYaIbHBIN.
Oranbl KOMOMHAIIMOHHOM cenekuuu. Mcnpitanue mpousBoauTeneit no noromcty. OT6op mo
TeHOTHITY C TIOMOIIBIO OLIEHKU ()eHOTHIIa TOTOMCTBA U OTOOP MO IEHOTHITY C TOMOIIIBIO aHAIN3A
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T€HOMHOT'O PeAaKTUPOBAHUS U MeTOJ0B pekoMOnHaHTHBIX JIHK it monmydenus ucxonHoro
MaTepuaa JUis CEJIEKIUU.

[Tonyuenue nonumionaoB. BHyTpuBnaoBast ruopuanzanus. bau3kopoaCTBEHHOE CKpELMBaHuUE,
i nHOpuauHT. HepoacTBeHHOE CKpenIBanue, Ui ayTOpuauHr. ['eTepo3nuc U ero Npu4mHEI.
Hcnonb3oBanue rereposuca B cenekun. Otnanénnas rudpuanzanus. [Ipeogonenue Gecrmonus
MEKBUJIOBBIX THOPUIOB. JlOCTHKEHUS CENIEKIIUU PACTEHUH U KUBOTHBIX

3.7

OOBeKTHI, UCTIONB3YyEMbIE B OMOTEXHOJIOTUH, — KIIETOUYHBIE U TKaHEBbIE KYJIbTYPHI,
MUKPOOPTraHU3MBbI, UX XapakTepucTuka. TpaauimonHas OMOTEXHOIOT s XIe0oneueHue,
MOJIy4YeHUE KUCIOMOJIOUHBIX TPOAYKTOB, BUHOIenne. MukpoOuonornueckuit cuHTe3. OOBEKThI
MUKpoOuosiornyeckux texHosoruil. [IpousBoactso Oenka, aMUHOKHUCIIOT U

BUTAaMUHOB. VICKyCCTBEHHOE OIUIOOTBOPEHUE. PEKOHCTPYKIIHS SIMIIEKIETOK U KJIOHUPOBaHHE
YKUBOTHBIX. METO/ TpaHCIUIAHTAIUH SIIEP KIETOK.

XpoMocoMHas U TeHHas WHKeHepus. MIckyccTBeHHBIN CHHTE3 reHa U KOHCTPYUPOBaHUE
pexomOunanTHbIX JIHK. locTrxkeHus 1 nepcrneKTUBbl XpPOMOCOMHOW U T€HHOW UHKEHEPUH.
Menuuunckue 6unorexHonoruu. Mcmnoab30Banmne CTBOIOBBIX KIETOK

Cucrema 1 MHOroo0pasue OpraHnyecKkoro Mupa

4.1

buonornueckoe paznooOpasue oprann3MoB. COBpeMeHHasi CUCTEMa OPTaHUYECKOT0 MUPA.
[Tpunnumne! knaccudukauu opraHu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPTaHU3MOB.
OCOOCHHOCTH CTPOCHHS M )KH3HEACATEIbHOCTH OJHOKJIETOUYHBIX OPTaHU3MOB. bakTepun, apxeu,
OJIHOKJIETOYHBIE TPUOBI, OJHOKIIETOUHBIE BOJOPOCIH, IpYyre NpoTucThl. KonoHnuanbHbie
OpraHu3Mbl. JIBI>KEHHE OJTHOKJIETOYHBIX OPTraHU3MOB: aMEOOHUIHOE, )KI'YTUKOBOE, PECHUYHOE.
3almuTa y OJJHOKJIETOUYHbIX OPraHU3MOB. Pa3apakuMoCTh y OAHOKJIETOYHBIX OPraHU3MOB.
Takcucel

4.2

MHorokiieTouHble pacTeHus. B3auMoCBs3b 4acTeid MHOTOKJIETOYHOTO OpraHu3ma. TKaHu,
OpraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO Opranu3Ma. OpranusM Kak euHoe 1enoe. Tkanu
pacrenuii. TUTIBI pacTUTEIBHBIX TKaHEH: oOpa3oBaTeabHas, TOKPOBHAS, TIPOBOJIAIIAS, OCHOBHAS,
MexaHnuyeckas. OCOOEHHOCTH CTpOeHHMsI, PYHKINH U pacloyioKEHUs TKaHEH B OpraHax
pacteHui

4.3

BereraTtuBHbIC 1 T€HEPATHUBHBIE OPTraHbl pacTeHUl. OYHKIIMU OPTraHOB U CUCTEM OPraHoOB.
Kapkac pacrennii. /[BrykeHre MHOTOKJIETOYHBIX PACTEHMI: TPONM3MBbI U HacTuu. [lornomenne
BO/IbI, YIJIEKUCIIOr0 Ta3a U MUHEPAIbHBIX BEIECTB pACTCHUAMHU. J[bIXaHue

pacrenuii. uddy3us ra3oB uepe3 MOBEPXHOCTh KJIETKU. TpaHCIIOPTHBIE CUCTEMBI PACTEHUMN.
Boinenenue y pacteHuil. 3ammra y MHOTOKJIETOUHBIX pacteHui. Kyrukyna. Cpencrsa
[MACCUBHOW U XUMHYECKOM 3aiuThl. DUTOHIUBI.

PaznpaxuMocCTh U peryisinus y Opranu3MoB. Pa3npa)kxuMOCTh U peryiisius y MHOTOKJIETOYHBIX
pacTteHuil. POCTOBBIE BElIECTBA U UX 3HAYEHUE

4.5

MHOrOKJIETOYHBIE )KUBOTHBIE. B3aMMOCBs3b YacTell MHOTOKJIETOYHOI'O OpranusMa. TkaHu,
OpraHbl 1 CHCTEMbI OPraHOB MHOT'OKJIETOUHOTO Opranui3ma. Opranusm Kak eIMHO€ LIETIOE.
I'omeocTas. TkaHM )KMBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAaHEH: YIUTEIINAIIBHAS,
COEIMHUTEIIbHAS, MbIlIIeYHasA, HepBHAst. OCOOEHHOCTH CTPOEHUS, PYHKIMNA U PACTIONOKEHUS
TKaHEN B OpraHax >KHBOTHBIX U YEJIOBEKa

Oprassl ¥ CUCTEMBI OPTAHOB JKUBOTHBIX. DYHKIIMKM OPraHOB U cucTeM opraHoB. Onopa tena

-
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opranu3mMoB. CKeJleTbl OJJHOKJIETOYHbIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIi1 1

ERHYMERT SN NCGHbenme n Tunel coenuenus KocTei.

Qﬁﬁffe@ﬂ@%m&ﬁlﬂ JKUBOTHBIX. [InTanne >KUBOTHEIX. [InTaHne MO3BOHOYHBIX
) KHBOTHEX 2 Hirxanue okuBorHbIX. KoxkHoe npixanue. XKabepHoe u 1€rouyHoe IbIXaHue.
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JpIxaHue Mo3BOHOYHBIX KUBOTHBIX. DBOJIOIIMOHHOE YCIO0KHEHUE CTPOCHUS JIETKUX
IMO3BOHOYHBIX KMBOTHBIX. J[pIXaTesibHas cucTeMa YeIoBeKa. MeXaHU3M BEHTHIISILUMU JIETKUX Y
IITUL U1 MIIEKOITUTAOIKX. TpaHCopT BEIECTB

y opranu3MoB. TpaHCHOpT BEMIECTB Yy )KUBOTHBIX. KpOBEHOCHAs1 cUcTEMA U €€ OPraHsbl.
KpoBeHOCHas cucTeMa mo3BOHOYHBIX )KMBOTHBIX. Kpyru KpoBOOOpateHus. DBOIONUOHHBIC
YCIOKHEHUS CTPOCHHSI KPOBEHOCHOM CUCTEMBI IT03BOHOYHBIX KUBOTHBIX. Bhljienenue y
opranu3MoB. Beinenenue y ;kuBoTHbIX. CokpaTuTeNbHble Bakyoinu. Opransl BeijieiaeHus. CBs3b
IIOJIOCTH TeJla ¢ KPOBEHOCHOM U BBIIECIUTEIBHOM cucTeMaMu. Beiienenre y N03BOHOUHbBIX
JKMBOTHBIX. 3aIlIUTa Y MHOTOKJIETOUYHBIX )KMBOTHBIX. [[OKpPOBBI 1 X IPOU3BOHBIE.
Pa3apakuMocCTh U peryiisius y Opranu3mMoB. PazipaxumMocTh y OTHOKJIETOUHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryiisiliis y MHOTOKJIETOYHBIX pacTeHHil. PocToBbIe BemecTBa U
UX 3HAYCHUE.

Hepsnas cucrema u pedaekTopHas perysius y MHOTOKIETOYHBIX KUBOTHBIX. HepBHas
cucTeMa u e€ OTJeibl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CUCTEMBI Y dKUBOTHBIX.
Pa3paboTka anroputMoB u nporpamm it 3pPeKTUBHON PYyHKIIMOHATBHON aHHOTAIIMA T€HOMOB,
TPAHCKPUIITOMOB, TPOTEOMOB, META00JIOMOB MUKPOOPIaHU3MOB, PACTEHUH, )KUBOTHBIX U
YeJioBeKa

OpFaHI/I3M YCJIOBCKA U €TI0 3JI0POBLC

5.1

OpraHsbl ¥ CUCTEMBI OPraHOB YesioBeKka. OT/ieNbl TOJIOBHOTO MO3Ta IO3BOHOYHBIX )KMBOTHBIX.
Peduexc u pednexkropHas nyra. bezyciaoBHble 1 ycinoBHbIE pediieKchl. I 'yMopanbHas perysus
Y DHAOKPHHHAS CUCTEMa KMBOTHBIX U 4e0BeKa. JKene3bl JHIOKPUHHON CUCTEMBI M HX
TOPMOHBI. /[eficTBHEe TOpMOHOB. B3auMOCBSI3b HEPBHOW M SHIOKPUHHOM cucteM. [ unoraiamo-
runoguzapHas cucrema. Peduekc u pedexkropras nyra. besycioBHble U ycinoBHbIE pedieKchl

5.2

3amura opranusma ot OonesHeil. MmyHHast cucteMa yenoBeka. KieTouHslid U ryMopaibHbIi
UMMYHHUTET. Bposx1€HHBIN, mproOpeTéHHBIN crienupruecKkuii MUMMyHUTET. Teopus KJIOHaIbHO-
cenexktuBHOro ummynurera (I1.9pmux, ®.M.beprer, C.Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOI0 MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JIeBaHUN

53

KposenocHas cuctema u e€ opransl. Cep/iie, KpOBEHOCHBIE cOCY bl 1 KpoBb. Kpyru kpoBooOpa-
mieHust. PabGora cepana u e€ perynsuus

54

Jpixanue yenoBeka. JAuddysus razoB yepes MOBEPXHOCTb KJIETKU. JpIXaTenpHas cucreMa
yesioBeka. J{prxareabHas MOBEpXHOCTh. Perynsuus apixanus. [{pixatenbHble 00bEMBI

5.5

HI/IH_[eBapI/ITCJ'IBHaSI CUCTEMA YCIIOBCKA. OT,ILGJILI IMUIICBAPUTCIIBHOTO TPAaKTa. HI/IIJ_ICBapI/ITeJ'IBHBIC
JKCIIC3bI. BHYTpI/IHOJIOCTHOC U BHYTPUKIICTOUYHOC MUIICBAPCHUC

5.6

HOKpOBH " UX IMPOU3BOIAHBIC. OpraHH BeIAeaeHU. [1oukn. CTpOCHI/Ie u (I)YHKI_II/IOHI/IpOBaHI/Ie
He(prHa. CDI/IJ'IBTpaI_[I/ISI, CCKpeLUA " 06paTHO€ BCAaCbIBAHHUEC KaK MCXaHHU3MbI pa6OTLI OpraHoB
BBIACIICHHUA. O6p8.30BaHI/Ie MOYH Yy YCIIOBCKaA

JIBukeHne yenoBeka: MbliiedHas cucteMa. CkeJIeTHbIE MBIIIIBI U UX pabota. CTpOeHHE U THIIBI
COEeIUHEHUS KOCTEN

Teopus sBomonnu. Pazsutne knu3Hu Ha 3emMie

6.1

OpomononHas teopust Y. Jlapsuna. [Ipeanocsuiki BO3HUKHOBEHUS JapBUHU3MA. JKU3HB U
Hay4Has JaearesnbHocTh Y. JlapBuHa.
JIBr>KyIIIME CUITbI 3BOJIIOIMHU BUIOB 10 Y. /lapBUHY (BBICOKAst HHTEHCUBHOCTh Pa3MHOXKEHUS

-
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Odopmnenne cuareTndeckoi Teopun 3poronuu (CTD). HelitpansHas TeopHst SBOTFOIHH.
CoBpeMeHHast 3BONIOIMOHHAs OMOI0THs. 3HAaU€HUE SBOJIIOLUOHHON TEOPHH B (POPMHUPOBAHUHI
€CTECTBEHHO-HAyYHOU KapTUHBI MUPa

6.2

[Tonmynsiius Kak seMeHTapHas equHuUIa 3BoItoi. COBpEMEHHBIE METO/IbI OLIEHKU
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MONYIsinuid. Mi3Menenue reHo(oH 1a monysiiuy Kak
3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJIEHHE. 3aKOH FeHeTH4YecKoro pasHoBecus Jx. Xapau,

B. BaiinGepra.

DnemenTapHbie (aKTOPHI (IBMKYIINE CHUIIBI) SBOJIIOIMU. MyTallMOHHBINA TIPOIIECC.
KomOunaTtuBHast n3MeHUMBOCTD. J{peli) reHOB — ciryyaiiHble HeHapaBIeHHbIE U3MEHEHHUS
4acTOT ajuiesniel B monymsanusax. ekt ocHoBarens. Murpanuu. V3omsius monyssinuii: reo-
rpadudeckas (pocTpaHCTBEHHAs), OHooruyeckast (pernpoayKTUBHAS).

EcrecTBenHsblit 0T00p — Hampasisonuil pakrop 3Bomronuu. @opMbl €CTECTBEHHOTO 0TOOpA:
JBWKYIIUH, CTAaOWIM3UPYIONINH, pa3phIBatomuil (qu3pynTuBHEIA). [TomoBoi oTOOD.
[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOAIBOIIOLMU. BO3HUKHOBEHME
npucnoco01eHuit y opranuzMoB. ApoMopdo3bl 1 uanoasantauuu. [Ipumeps! npucnocoOiaeHni
y opranu3mMoB. OTHOCUTEIBHOCTb IPUCIOCOOTIEHHOCTH OPraHU3MOB.

Bupn, ero xpurepuu u ctpyktypa. Bunoo6pazoBanue kak pe3yabTaT MUKPO3BOIIOLMU. M30msamust
— KJIroueBoi (aktop BunoobpazoBanud. Ilytu u cnocoObl BUA00Opa30BaHus: aJUIONATPUUECKOE
(reorpaduueckoe), CUMIIATPUICCKOE (IKOJIOTHUECKOE), KMTHOBEHHOES) (ITOJIUILIION IA3AIIHS,
ruOpuu3anys). JMTenbHOCTb SBOIIOLUOHHBIX ITPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Posnb 3BOMIOIIMOHHOI GMOI0rHK B pa3paboTKe HayYHBIX METOJ0B COXPAHEHHUS
61opazHooOpasus. MUKpPOIBOJIIOLUS U KOIBOJIIOLMS Tapa3UTOB U UX X035€B. MeXaHU3Mbl
(bOpMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HE

6.3

MeToap! H3y4eHns MaKpOIBOIIOIHH. [1aleOHTOIOTHYECKHE METO bl U3YUEHHS SBOITIOLINH.
[Tepexonnbie GOpMBI U PUITOTEHETUYECKHE PSIIBI OPTAHU3MOB.

buoreorpaduyeckue Metoasl n3ydenus sBoonnn. CpaBHeHUe Qiopbl U (payHbl MAaTEPUKOB U
ocTpoBOB. bruoreorpaduueckue oomactu 3emian. BUIbI-9HIEMUKU U PETUKTHI.
OMOPHOIOTrMYECKHE U CPABHUTEIBLHO-MOP(OIOrHueCKre METO bl U3YUEHHS 3BOTIOLUH.
['eHeTHUECKME MEXaHU3MBI SBOJTIOLIMU OHTOT€HE3a U MOSBIICHHUS YBOJIIOIIMOHHBIX HOBIIIECTB.
['oMonoruyHbie U aHAIOTUYHBIE OPTaHbl. PyarMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYISIpHO-
reHeTH4ecKre, OMOXMMHUYECKHE U MaTeMaTHUeCKUE METO/Ibl U3yueHHsI 3BoJoLuH. ['oMo-
JoruyHble reHbl. COBpEMEHHbIE METO/BI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBHEB.
XPpOMOCOMHBIE MYTalLlUU U HBOJIOLSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TIpaBuiia) SBOMIOIMN. HeobpaTuMocTh BOMOIIMU. AJaNTUBHAS
panuanus. HepaBHOMEpPHOCTb TEMIIOB 3BOIOLMU

6.4

HayuHnble runoTe3sl IpOUCX0KIeHUS )KU3HU Ha 3emiie. AOGuorenes u nancnepmus. JlonayyHsie
MIPEACTABIICHUS O 3apOXKACHUH XKU3HU (KpearmoHu3M). [ urmoTe3a mocTOSHHOTO CaMO3apOsKICHUS
J)KU3HU U €€ onpoBeprkenne onbitamu @. Penu, JI. Cnamnannanu, JI. [Tacrepa. [Ipoucxoxaenue
YKU3HU U acTpOOHOJIOTHSL.

OcHOBHBIE 3Tanbl HEOPraHUYECKoU BoMoNNU. [ImaneTapHas (TeosorudecKas) YBOTIOIHS.
Xumudeckast BOJTIOIHs. AOMOTEHHBIN CHHTE3 OPTaHWYECKHUX BEIIECTB U3 HEOPTaHUIECKUX.

-
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Omerr C-Mmnrepa m T - 1Opn-O6pazosanne nmonuMepoB U3 MOHOMepoB. KoanepBaTHas
o MEA TN OaMmMEea Hunoresa HZQBI/I‘—IHOFO OynwoHa J[>x. XoneliHa, TeHETHYEeCKas TH-
JiioK FRAH NEWd 0 PiBob b (T. Yer) u runoresa «vupa PHK» V. T'unbepra. ®opmupoBanue

MSMOPATE I BOHHHEHOBCHMGPOTOKIICTKH.
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HcTopus 3eman u MeTonbl €€ n3ydenus. Mickonaemple opraHuueckrue ocTaTku. I'eoxpoHonorus
u e€ Metobl. OTHOCUTENbHAs U aOCOIOTHAsI TEOXPOHOJIOTHS. | e0XpoHOIOrnYecKas mKana:
DOHBI, 3Pbl, IEPUOJIBI, SIOXH.

HauanbHble Tans! oprann4eckoi 3Boonun. [1osBieHune u 3BOIONMS IEPBBIX KIETOK.
OBoumonus Metabonau3mMa. BozHukHOBeHUE TepBBIX dKocucTeM. COBpeMEeHHbIE MUKPOOHBIE
OMOIIJIEHKU KaK aHAJIOT MepBBIX Ha 3emute coobmecTB. Ctpomaronutsl. [IpokapuoTsl U 3y-
KapHOTHI.

[TpoucxoxaeHue 3ykapuot (CUMOHOreHe3). DBOIOLUOHHOE IPOUCXOXKAEHUE BUPYCOB.
ITponcxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYIIIT
MHOTOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tallbl HBOJIOLMH BbICIINX pacTeHUH. OcHOBHBIE apoMop(03bl pacTeHUH. Brixos
pacteHnii Ha cynry. IlosBiieHne CLIOPOBBIX PACTCHUN U 3aBO€BaHUE UMU CyIIH. CeMEHHBIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tallbl HBOJIOLUH KUBOTHOIO MHpa. OCHOBHbIE apoMOP(O3bI )KUBOTHBIX. Benackas
bayna. KemOpuiickuii B3pbIB — MOsIBJIEHHE COBPEMEHHBIX TUIIOB. [IepBble XOp/10BbIE JKUBOTHBIE.
Kuznp B Boje. DBouronus M03BOHOUYHBIX. [Iporcxoxnenne ampuduii 1 penTHiIHii.
[Tpoucxoxxaenne miaexonuraromux 1 ntuil. Ipunnun kiaouyeBoro apomopgosa. OcBoeHue
0€CI103BOHOYHBIMU U I03BOHOYHBIMU KUBOTHBIMH CYILIH.

PazButue xu3HM Ha 3eMIie IO 3paM U IEPHOJIaM: apXeil, MPOTEPO30i, aIe030i, ME3030i,
KaiiH0301. O0111ast XapaKTepUCTHKA KIMMaTa U T€0JIOTMYecKuX nporeccos. [losBnenue u
paciBeT XapaKTEpHbIX OpraHU3MOB. YTJI€00pa30BaHuE: €ro YCIOBUS U BIUSHUE HA Fa30BbIN
coctaB aTMOC(ephl.

MaccoBble BBIMUpPaHUS — 3KOJIOTMYECKUE KPU3UCHI TPOLLIoro. IIpuuuHbl U ciieICTBUS MacCOBBIX
BbIMUpaHui. COBPEMEHHBIN YKOJIOTHUECKUI KPU3UC, €r0 0COOEHHOCTH

6.5

Pa3nensl u 3anaun anTponosoruu. Meroas! autpornosiorui. CTaHOBJIEHHE MTPEICTABICHUMN O
IIPOUCXOXKIECHNN YesoBeKa. COBPEMEHHBIE HAYUHBIE TEOPHH.

CxozcTBO UenoBeka ¢ KUBOTHBIMU. CUCTEMAaTHYECKOE MTOJIOKEHHE YenoBeKa. CBUIETENbCTBA
CXO/ICTBA YEJIOBEKA C KMBOTHBIMU: CPAaBHUTEIBHO-MOP(OIOrnyeckre, SMOpHOIOTHYECKHUE,
¢du3nonaoro-onoxuMmuUecKue, nopegeHIeckue. OTINYMS YeloBeKa OT KUBOTHBIX.
IIpsAMOXOXKAECHUE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TOJI0BHOIO MO3ra U
BTOPOU CUTHAJIbHOW CUCTEMBI.

JBmxyuue cuibl ((hakTophl) aHTpOIIOreHe3a: OMoJIoruueckue, counanbapie. COOTHOIIEHUE
OMOJIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT'€HE3E.

OcHOBHBIE CTaIUN aHTPONOreHe3a. ABCTPAIIONIUTEKN — IBYHOTHE NPEAKH Jitoiel. Uenosek
YMEIbIH, IEPBLIE U3TOTOBIECHU OPYAUN TpyAa. YenoBek IpsAMOXOAAIIUI U IIEPBBINA BBIXO
mrozelt 3a npeaensl Appuku. Yenosek reiienboeprekuii — oOLIuii Mpe1oK HeaH1epTaibCKOro
YeJIOBEKA U YEJI0BEKA pa3yMHOro. UenoBek HeaHAepTaIbCKUI KaK B JIFOJEH XOJIOAHOIO
KJINMaTa. YemoBek pa3yMHBIN COBPEMEHHOI'O THIIA, IEHUCOBCKUI YEJIOBEK, OCBOECHUE
KOHTHHEHTOB 3a npenenamMu AQpuku.

OBOJIOIUS COBPEMEHHOTO YesioBeKa. EcTecTBeHHbII 0TOOP B MOMYJISALUAX YEIOBEKa.
Myranuonsslit nponecc u nonumopdusm. [lonynsuoHHble BOJIHBL, Apeii¢ T€HOB, MUTpalys 1
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YeJIOBEKa.

-
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DKOCHUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nensl u 3anaun sxosnorun. CBsi3b HKOJIOTUH C IPYTUMH HayKaMHU.

Mertons! 3xkonoruu. [loneBbie HabMIOACHUS. DKCIEPUMEHTHI B 9KOJIOTUH: IPUPOTHBIC U
naboparopHble. MoieaupoBaHue B 3KOJOTMU. MOHUTOPUHT OKPYXKarOIIe Cpebl: JIOKAIbHBIMH,
PETHOHANBHBIN U TI00aTbHBIN

7.2

Dxonoruyeckure PakTopsl U 3aKOHOMEPHOCTH uX AeiicTBus. Kinaccuduxariys 3KoI0ruueckux
bakTopoB: abroTHYECKHE, OMOTUYECKUE, aHTPOIIOreHHbIe. O0IIKe 3aKOHOMEPHOCTH JCHCTBHS
skosornueckux (akropos. [Tpasuno muanmyma (K. Inpenrens, 0. JIn6ux). TonepanTHOCTD.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Aobunotudeckue pakTopbl. CBeT Kak dKojorudeckuid paktop. JleicTBrHEe pa3HbIX y9acTKOB
COJIHEYHOT'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUIN U )KUBOTHBIX 110
OTHOLLEHHUIO K cBeTy. CurHaibHas pojib cBera. @oronepuoansm.

Temmnepatypa kak skonoruueckuii paxrop. [eiicTBue TeMneparypbl Ha OpraHU3MBI.
[loliknioTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.
Brnaxxnocts kak skonoruueckuii pakrop. [IprcnocoOnenus pacTeHuil K MoAaep >KaHui0 BOJHOTO
Oananca. Knaccudukanus pactenuii mo oTHOLIEHHIO K Boje. [Ipucnoco0i1eHns )KUBOTHBIX K
M3MEHEHHUIO BOJAHOIO PEKUMA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJHAS, HA36MHO-BO3TyIITHAS, IOYBEHHAs, TITyOUHHAsS
MOJIIOYBEHHAs, BHYTpUOpPTraHu3MeHHast. OU3UKO-XMMUYECKHEe 0COOCHHOCTH cpesl OOUTaHHUs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonoruueckue purmbl. BHennue u BHyTpeHHHE pUTMBbL. CyTOUHbIE U TOIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HHU.

XKuznennsie popmbl oprann3MoB. [lonstue o sxu3HeHHOH hopme. KuzneHnsie GopMel
pacTeHMii: 1epeBbsl, KyCTaApHUKHU, KyCTApHUYKHU, MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TPABBI.
KuzneHHble GOpPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnyeckue ¢akropsl. Buibl 6MOTHYECKHX B3aMMOAECHCTBHM: KOHKYPEHIIMS, XUIITHUYECTBO,
cumOuno3 u ero Gopmsl. [Tapazutusm, koonepauus, MyTyanu3M, KOMMEHCATU3M
(KBapTHpPaHTCTBO, HaxJieOHNYecTBO). HeTpoduueckue B3aumoseiicTBus (Tonuueckue, popuiec-
kue, padpuyeckue). 3HaueHHEe OMOTHYECKUX B3aUMOIEHCTBHM JUIs CYIIECTBOBaHUS OPraHU3MOB
B cpezie oOuTaHus. [IpuHIMI KOHKYPEHTHOTO UCKIFOUYEHUS

7.3

DKOoJIOrH4YecKre XapakTepucTuku nonyssuu. [lomynsus kak 6uosnorndeckas cucrema. Posb
HEOJTHOPOJHOCTH Cpeibl, PU3NUIEeCKIX OapbepoB U OCOOCHHOCTEN OMOIOrHH BUIOB B
(bopMHpPOBaHNY IPOCTPAHCTBEHHON CTPYKTYPHI NOMYISIHi. OCHOBHBIC TIOKA3aTEIH MOIYIISIINH:
YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U TTOJIOBAsi CTPYKTYPa, POXKIAEMOCTh, TPUPOCT, TEMIT
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

DKoornyeckasi CTpyKTypa momyisiiui. OleHKa YUCIeHHOCTH Monyisinui. J{lnHamuka
TOTTYJISIITUH 1 €€ peryssius. bBuoTnaeckuii moTeHIraln monyisinuid. MoieTnpoBaHne THHAMHKH
nomyssiiun. KpuBbie pocta 9nciieHHOCTH momyisinui. KpuBbie BEDKUBaHUS. Perymsius
YHCIICHHOCTH TOIYJISIHIA: POJIb (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIINX OT TNIOTHOCTH. DKOJIO-
rUYecKHe cTpaTteruu BuaoB (r- u K-crparerun).
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Bun kak cucrema nonynsauuid. Apeasnsl BUJ0B. Buabl 1 UX )KM3HEHHbBIE CTPATETUU.
3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUI KUBOTHBIX. bruojiornueckue MHBa3uu 4yKepoIHbIX
BHJIOB

7.4

CoobmecTBa oprann3MoB. brorenos u ero cTpykrypa. CBs3u MEXy OpraHu3MaMH B
ouoreHo3e. DkocucreMa Kak oTKpbITas cuctema (A.x. Tercnn). @yHKIIMOHANBHBIE OJIOKH
OpPraHU3MOB B 9KOCHCTEME: NIPOAYLIEHTbI, KOHCYMEHTHI, pelyLleHThl. Tpoduueckre ypoBHH.
Tpoduueckue nenu u cetu. Abnorndeckue 610ku sxocucteM. [TouBbl U 1Bl B
sKocuctemax. KpyroBopor BemecTs 1 OTOK SHEPTUHU B SKOCHCTEME.

OcHoBHBIE IIOKA3aTENIN HIKOCUCTEMBI. brioMacca 1 mpoayKuus. JKOJI0rH4ecKre MUpaMu bl
yuces, 6MoMacchl U SHEPTUU.

HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKLecCUU. IlepBuUHbIE U BTOPUYHBIE
CYKLIECCUM U UX IIPUYMHBL. AHTPOIIOT€HHBIE BO3AEHCTBHS Ha cyKueccuu. KiimMakcHoe
coobuiectBo. bropazHoobpasue 1 MoJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOMYHUBOCTH
COOOILIECTB.

[TpuponHbie 3KOocUCTEMBI. AHTPOIIOTEHHbIE SKOCUCTEMBI. ATpo3KocucTeMa. ATpoLIEHO3.
Paznuuus Mexy aHTpONIOr€HHBIMU U IPUPOIHBIMH 3KOCUCTEMAaMH.

Ypb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['oposckas ¢uiopa u dayna.
CunaHTpOnM3aIus ropocKoii (ayHsl. bruomorndeckoe n X03HCTBEHHOE 3HAYCHUE
arpodKOCHCTEM U yPOOIKOCUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoc 3HEpPIrUU U BELIECTB MEXAY CMEXKHBIMHU 3KOCHCTEMaMHU. Y CTOMYUBOCTh OPraHU3MOB,
HOMYJISIIMMA ¥ SKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3AEHCTBUIM

7.5

buocdepa — obmernanerapHas o6og0uka 3eMId, T1Ie CYyIIECTBYET HIN CYIIECTBOBANIA KHU3Hb.
VYuenne B.U. Bepnaackoro o 6uocdepe. Obmactu 6uocdepsl u e€ cocran. JKuBoe BemecTBo
6uocdeps! u ero GyHKIHH.

3aKOHOMEPHOCTH cyliecTBOBaHMs 6rocdepbl. OcoGeHHOCTH GHochephl Kak Ii100anbHOM
sKocucTeMbl. JluHaMuueckoe paBHoBecue B 6nocgepe. KpyroBopoTsl BemiecTB 1
OMOreoXMMHUYECKHE UKIBI (yriiepoa, a3oTa). PUTMuUUHOCTS siBIeHU# B 6nocdepe.
3oHanbHOCTH Ouochepsl. [TonsTue o 6nome. OCHOBHBIE OMOMBI CYIIN: TYHpPa, XBOMHBIE Jeca,
CMeIlIaHHbIE U IUPOKOJINCTBEHHBIE Jieca, CTENH, CaBaHHbI, TyCThIHU, TPOIIMYECKHUE JIeca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U AKUBOTHBIH MUP OMOMOB CYILIH.

CrpykTypa 1 QyHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANA U OMOCHEPHBIX

byHKIMMA

7.6

DKOJIOTHYECKUE KPU3KCHI U UX MpUYUHBI. Bo3zeiicTBue yenoBeka Ha Ouocdepy. 3arpsasHeHue
BO3JIYIIHOM cpepl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOIHOM cpeibl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenue nousel. OXxpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHue kinMara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa pacTUTEIBLHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI 0XpaHbl Tpupoibl. KpacHbie kauru. Oco6o
oxpansiemble ipupoiHbie Tepputopuu (OOIIT). Borannyeckue cajpl ¥ 300JI0THYECKUE TAPKH.
OcHOBHBIE IPUHLIUIIBI YCTOMYMBOTO pa3BUTHUS YEJIOBEUYECTBA U IPUpOIbl. PaninonansHoe
IPUPOIONIOIB30BAHNE M COXPaHEHUE OMOJIOrMYECKOT0 pa3HOO0pa3us 3eMiu

-
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buonorus. buonorudeckue cuctemsl 1 poreccsl. 10 kimace: yaeOHUK aist
001eo0pazoBaTenbHBIX Opranu3anui (yrinyonenHoe ooyuenue) / Tepemor A.B., Iletpocosa
P.A.—16-e u3n., crep. -M.: Muemosuna, 2025.

buonorus. buonoruueckue cuctemsl U npoueccsl. 11 knace: yueOHUK ais
001eodpazoBaTeNbHBIX Opranu3anuii (yrinyonenHoe ooyuenue) / Tepemor A.B., Iletpocosa
P.A.—15-e u3n., crep. -M.: Muemosuna, 2024.

e buonorus, 11 krace/ bopoaun I1.M., Jemvmurg I'.M., Cabnuna O.B.; mox penakuueit
[ymuoro B.K., Aemvimmma .M., AkunonepHoe oobmectBo «M3nareabcTBo
«IIpocBenienue

e buonorus, 10 krace/ bopogun [1.M., Jemvinur .M., Cabnura O.B.; mox penakuueit
[ymuoro B.K., demvmimumia I'.M., Axkunoneproe oomiectBo «3narenbcTBo
«[IpocBemienue»

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

bornanosa T.JI., CononoBa E.A. buonorus. CripaBOYHUK 151 CTAPIICKIACCHUKOB U
nocrynatomux B By3sl. — M.: ACT-npecc.

[Mamnupo . C. buonoruueckas xumus: Yuebnoe nocodue.-CII16.:3JIBU-CIIG.

[Manupo . Mukpoopranusmel. Bupycel. bakrepuun. ['pu6sl. (yue6Hoe nmocobue (3JIBU - CII6.)
4. T. IL. Jleutuna, M. I'. Jleutun. OOuias Ouonorus. CnoBapb NOHITHI U TepMUHOB. CaHKT-
[TetepOypr «Ilapurery, 2002.

5. buonornueckuii SHIMKIONEINYECKUI clloBapk, o peaakuueid M. C. ['misapoBa. M. HaydHoe
n3maTelbcTBO «bonpmmas Poccuiickas sHIukoneaus», 1995.

6. A. A. Kamenckuii. O6mas 6uomnorus. 10-11 kmacc. M. «/Ipoda», 2007.

7. H. I'pun, Y. Crayr, . Teiinop buonorus: B 3 Tomax. M. «Mup», 1990.
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