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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (mamee - Owomnorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (enepalibHOi paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uizydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunbHbie ydeOHbIE
IpEeAMEThl, H3y4yaeMble Ha YyrayOJE€HHOM YpOBHE, SBISIIOTCS — CIIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
NPU3BaHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01mMM, cpeHUM MpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIA M3 JTUX YYEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAy4yHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, 9KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" ga€t npeacraBieHue o eI
U 337a4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriyOJIEHHOM YpPOBHE,
ompenenseT o0s3aTenbHOe (MHBAPUAHTHOE) MPEIMETHOE COJAEp)KAHHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleieHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh WM3Y4YEHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JOTUKU Y4eOHOro Ipoiiecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe mo 6uoioruu peajin3oBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3yYEeHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Oyarojaps dYeMmMy [MpPOCMATPUBACTCS  HAMpPABICHHOCTh Ha
NOCJIEAYIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(bopMHpOBaHHE  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHUSA,  HKOJOTHYECKOTO
MBIILIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKPY’Karollel MpUpoaHOM cpeae. B mporpaMmMe mo OMOJIOTHHM TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO Kk MIaHUPYEMBIM JMYHOCTHBIM, METANpPEeIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMHUPOBAHUU OCHOBHBIX BUI0OB y4eOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYarOMIMXCS 10 OCBOCHHIO COJICPIKAHUS
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHMUsL.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero oOIiero oopa3zoBaHus
3aBepIaeT OUOJIOrH4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTHUPOBAH HA PACIIUPEHUE
U yriIyOJieHHe 3HaHU 00y4aroluxcs 0 dKUBOM NMPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOW OMONOTHH, SMOPUOJIOTUU U OMOJIOTHH Pa3BUTHUS, TE€HETHKH, CETIEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIMIEMY IOJYyYEHHUIO
Ononornyeckoro  oOpa3oBaHMsl B By3aXx M OpraHM3alusAX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHMSI COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOJaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJTHUTEIHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJCHUS TPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUIS MOCIEIYIOLIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

Crpykrypa mporpaMMmbl 10 ydeOHOMY mnipeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBIN MOAXOABl K HW3YYEHHUIO OHOJIOTHU.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOTO pazHooOpa3usl ianeThl. Tak, B 10 kitacce u3yuarorcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMoJIoruu,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuMxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
¢dbusunonorun yenoeka. B 11 kiacce u3y4aroTcsi SBOJTIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
0Oy4JaroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYJISIUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTUH, IPUKIIAHBIX aClIeKTax OMOJOrHYecKuX 3HaHUM. J{is
pa3BUTHS M TOAJEPKaHUS HMHTEepeca OOydalluMxXcs K OHOJIOTMH Hapsay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHUS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOekKHBIX yUEHBIX
B pPEILlIEHUE BAXKHEUITNX OMOJOTHYECKUX U KOJOTHUECKUX TPOOIIEM.

[enp n3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra H TNPUOOPETCHHE YMEHHM
UCIIONb30BaTh 3TH 3HaHUSA B (POPMUPOBAHMM MHTEpEca K OMPEIeNEHHON o0nacTu
poecCUOHANBHON JIeATENIbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEUICHUEM CISAYIONINX 3a/1a4:

OCBOCHHME OOYYarOUIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uM M OCOOEHHOCTAX OHOJIOTMYECKUX CHCTEM (KIIETKa,
OpraHu3M, MOMYJISAIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH TIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHOJIOTHM, TMaJICOHTOJIOTHH, OKOJIOTHH);
METO/JAMH CaMOCTOSITEJILHOTO TPOBEJCHUS OHOJIOTMUECKUX HCCIEIOBaHUN B
nabopatopun W B npupoae (HaOmrojeHWE, W3MEpPEHHE, OSKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHAIM3UPOBATh M MCIOJIB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIUIO; TOJIH30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npodriiakTHKU WHGEKITMOHHBIX 3a00JeBaHUl, MpaBUIa OBEACHUS B MPUPOJIC U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUAIOIIUXCS HHTEIJIEKTYATbHBIX K TBOPUYECKUX CITIOCOOHOCTEH B
MpoIlecCe 3HAKOMCTBAa C  BBIJAIOIMIUMHUCS OTKPBITUSIMH W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOT 0 UCCIIEI0BAHUS, TPOBEACHUS SKCIIEPUMEHTAIIBHBIX UCCIEA0BaHUH,
perieHus: OMOJIOTMYECKUX 3a]lad, MOJCIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJC B
I[EJIOM U K OTJICTIbHBIM €€ 00BbEKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUECKOH,



TEHETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYphI TIOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHne  OOYyYaroNIMMHKCS ~ KOMIIETEHTHOCTH B paIlMOHaJIbHOM
IPUPOIOTIOIH30BAHUH (COOITIOICHUE TTPABHII IOBEICHHSI B IPUPO/IC, OXPaHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI W 3JI0POBBS
OKpyXaromux JroAe (coOmrogeHuss Mep npodumakTukd — 3a00J1€BaHUM,
oOecrieueHrne O€30MacHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIHAX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OHMOJIOTMUECKUX 3HAHUI U YMECHHI B MOBCETHEBHOM KU3HH;

CO37JaHWEe  YCIOBHUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYAIOIIUMHUCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCITIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOTPEICICHUI0, B COOTBETCTBHUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO11ee YnCI0 YacoB, OTBEICHHBIX Ha M3y4Y€HHE OMOJIOTMU Ha yriayOJeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISIETCS ¢ YYETOM CHenu(UKU €ro COJIepKaHUs W HAMpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 0Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YUEHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHHUE JA0OpPATOPHBIX M MpaKTHUYeCKuX paboT. Takxke ydactue
OOy4YaroIIMXCsS B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIEI0BATENHCKUX PabdoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yUUTEIIEM Ha OCHOBE HMEIOIITNXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

CopnepxaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. BuoJsiornst Kak HaykKa

CoBpeMeHHass OMoJIOorus — KOMIUIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3y4yaeMble UMH  NPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OMOJIOTHUH.

3HadeHne OWonoruv B (pOPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHue OUOJOTHHM B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO35MCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpauumn

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YEHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHus Ouosnoruu. CBONCTBAa KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, u3ydaromme x1uBbl€ CUCTEMbI HA PA3HBIX YPOBHSX OpraHU3allvu.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3alus, MetaaHanus. [TIoHsTue o 3aBUCUMON U
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runotesa. [lonartre BbIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yapTaroB. [IpuuuHBI HUCKaXXEHUST pe3ynbTaTOB JKcrnepumeHTa. lloHsiThe
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumbr u cxembl: «OCHOBHBIC TPU3HAKU KU3HW», «buomorndyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue: 1a0opaTtopHOe 000PYI0BAHUE JJIs1 TPOBEACHUS HAOTIOICHHUI,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanmvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOM, «DJIEKTPOHHBI MHUKPOCKOID,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, anextpodope3, auddepeHianbHoe 1eHTPUGYTUpOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Boga u e€ poJib Kak pacTBOPUTES, pEAre€HTa, y4acTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperysiuud. MuHepanbHble BEIIeCTBA KIETKH, X Ouosiornyeckas poib. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckue BelleCcTBAa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHIHas CBs3b. BTopwuHas, TpeTW4yHas, YETBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  Oenkos.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUIbl U TOJIHCAXaPUIBI.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUAOB.
Tpurmunepunbl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
aunuoB. OO1Me cBOWCTBAa OMOJOTHYECKIX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuino Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenue u ouonorndeckue pyuakmum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoos:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXUMHUYECKUE U OMOo(pU3NUYECKUE UCCIEIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyn. Mooderuposarue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetst: JI. ITonunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankius, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacmnipeniesieHue XuMUYECKUX 2JIEMEHTOB B KUBOU MPUPOJICH.

Tabnuupel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyNbl», «CTpoeHHEe MOJIEKYI
yrieBoioBy», «CTpoeHre MOJIeKyn JUnuAoB», «HyKJIEMHOBBIE KHUCIOTHI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKAsI MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlaGoparopHasi padora «VccnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbel KIETOK: 3yKapuoTHUeckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue U GyHKIMOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCHopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (Tudy3us, ooneraéHnas
nuddy3ust), akTUBHBIM (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TPAHCIOPT).
[Tonynponuiaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuto3. Jk3o1uTo3. Knetounas crenka. CTpykrypa u QpyHKIUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[uromnasma. [{uro3omns. [{utockener. JIBuxkenue muromiazMbl. OpraHou bl
kJeTkr. OTHOMEMOpaHHbIE OPTaHOUIbI KIETKHU: dHAoIIa3Marnueckas ceth (I11C),
anmmapat [ oNlbIXH, JHU30COMBI, HX CTpoeHHe u (QyHKIUU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBopumMbix OeinkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast ¢yukuus annapara [onbku. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame 1 o01voxcu. TpaHCHIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KIeToK. Kiterounsliii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJbl  KJIETKH:  MUTOXOHJPUU,  IJIACTHUIBI.
Ipoucxooscoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (PyHKIMHM MHUTOXOHIpuM u rmiactul. [lepBuunsie,
BTOPHUYHBIE U CJIOKHBIE TIACTUBI (DOTOCHHTE3UPYIOMINX IYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, TEUKOIIACTHI BBICIITUX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIIETKU.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CTpoeHuWE U JBWKEHHE OKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka sipa, XpOMATUH, KapUoIUIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
Mpaucnopm.

Kinierounble BxkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydyeHue CTPOEHHS KIETOK pa3IMYHbIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

Jlabopatopnass paGora «VccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora «/3yueHne IBM>KEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BeLeCTB M NPeBpalleHUe JHEPIUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIN. YyacTue KUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
OOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nuUSMeHmuvl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunteza. CretoBasi u TeMHOBast Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH PoTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bupasl Opoxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoleccax onosorunyeckoro okucienus. {uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomornnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxembl: «DOTOCHHTE3Y», « JHEPTEeTHUECKU 00MeH», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYyIOBaHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuiia3bl WK KaTanaasbl)y.

Jlabopatopuassi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnass padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a».

JlabopaTopHnasi padora «CpaBHeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass uHGoOpMalus U peaju3anus eé B KieTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOIO CUHTe3a. Peanuszanus HacineAcTBEHHOW MHpopMauuu. ['eHeTnueckuii
KOJX, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocunTtese Genka.
VYcnoBuss OuocunTeza Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpoOKapuoT. l'mmores3a
onepona (®. Kako6, K. Mano). Moaekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHbIe TTapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupychsbie 3a005ieBanms 4enoBeka, )kuBOTHBIX, pacteruil. CITNJ], COVID-19,
COIMAJIbHBIE M MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz bonvuux maccusos («bigdatay)
CMPYKMYPHBIX OUoI02UYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«baktepuodarm.

IpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisuusa. WMurtepdaza u  Mutos.
Oco0eHHOCTH TMpOIIecCOB, MpOTEKaIMX B uHTepdase. [loaroroBka KIeTkH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) IEpUOBI MHTEP(A3HI.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuoTUIll. JIUMIouaHbld W
rariouaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBL.

Henenue kinetku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsinus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, ouggepenyuposku, cmapenus u euberu xiemox. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparbl: «MUTO3 B KIETKax
KOpelIKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

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

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKIIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npoTUCThl. KoloOHMAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpPOCHHs, (QPYHKUUNA U
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN H
pacIonoKeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII 1 BHYyTpeHHUN cKelleT. CTpOEHNE U THUIIbI
COCIMHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  J[BMKEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenrne Boapl, yriaeKUCIoro ra3a i MUHEpaabHbIX
BEIIECTB  pacTeHussMu.  [Iutanme  KuMBOTHBIX.  BHyTrpumosoctHoe m
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
[UIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlumeBapurenbHas
CHUCTEMA YEeJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >xuBoTHbIX. duddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHMUS JIETKUX IIO03BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MieKkonuTaromux. Perymnsus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucrema U €€ Oprassl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranuzmos. Beienenue y pactennil. Beigenenue y )KUBOTHBIX.
CokpatutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pPaOOThl OpraHoB BbiAeleHUs. CBS3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y



MMO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTpoeHne n (QyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIIHIBL.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amura opranusma oT OosnesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro mMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumMocTp ¥ peryianuss 'y OpraHu3MoB. PazgpaxumMocTs Yy
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxkuMoCTh U perynisiuus y pacTEHUM.
PocToBbIe BeliecTBa U UX 3HAYECHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTIIEIIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIIENbI TOJOBHOIO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanbHas perysdaius U SHIOKPHUHHAA CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOM U SHJIOKpUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl LIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopueBbie cucteMbl», «CTpoeHHe CTEOs,
«CTpoeHne JMCTOBOM IUIACTUHKW», «TKaHUW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenurenbHas cucteMa», «HIOKPUHHAS cucteMay, «CTpOeHHE MBIIIIbDY,
«Ammynuter»,  «KuiieynonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema arymkw», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cuctema
MIIEKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

OO6opynoBaHuEe: CBETOBOM MHUKPOCKOIN, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpPraHu3MOB, MHKpPOIPENApaThl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUU



HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHHi, repbapuu
pacTeHU! pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPALIMH MIOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTCHUM,
pacieruieHnus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXATENbHBIX JTBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUI».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

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

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecronoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALIHUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii CMbICIT
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM LHMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObI
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTell pa3BUBAIONIETOCA 3apojbllia (dMOpPHUOHAIbHAS HMHIIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButne xuBOTHBIX. [locTomMOpuoHanwsHBIA mepuoi. [lpsmoe u
HenpsiMoe pasBuTHe. Pa3zButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX pacHpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
pEryJsiiuy pocTa >KUBOTHBIX U YyesoBeka. CTaiuu MoCTAIMOPUOHATBLHOTO Pa3BUTHS



y JKMBOTHBIX U uenoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiiosa. ['ameTtorenes
y pacteHuil. OmioJ0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BoitHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpaMu

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHUE», «Tumbl Oecmosoro
pa3sMHOXKEeHUsD», «Pa3zMHOXKEHME XIJIAaMHIOMOHAIbB», «Pa3MHOXXEHHE JBIIIECHBD»,
«Pa3zmHOkeHue runpe», «Meio3», «Xpomocomsel», «I'amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOe pasBuTHE», «Pa3zBurHe Manckoro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOUW KanmyCTbD», «JKU3HEHHBIN HUKI MXa», «KU3HEHHBIN IIUKII TAIIOPOTHUKA,
«OKW3HEHHBIN [IUKII COCHBI».

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

JlabopaTtopHasi pabora «/3ydeHue CTpOeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparTax».

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apPOJBIIICH
MTO3BOHOYHBIX )KMBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pPacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHMu3MoOB

HcTopust cTaHOBIEHUS U PAa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6otsr H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
IpU3HaK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTasl TUHUS, TUOPU/IBI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOABI ~ TEHETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUSD.

Jlabopatopuasi paGora «Jlpozodunma Kak OOBEKT TEHETHUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUsI MPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanm3upyoniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUU.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOTO
HacJeIOBaHUsI TPU3HAKOB. [[uToIOornyeckre OCHOBBI AUTHOPUTHOTO CKPEIIIUBAHUSI.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXaHU3M OIPEAEIECHUS Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbId MOJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anmMoAeiuCTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHeTHYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35WUH
— TApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUS HaCJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « TpeTuii 3akoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,
«Kapuotunn denmoBeka», «Kapuotun gapozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIMd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJIEIb A



JIEMOHCTPAllK CLEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapart: «JIpozodumnay.

IIpakTuueckass padora «l3ydyenue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTnyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOIO
CKpEIIMBAHUSA Y TPO30(DHUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAU(PUKAIMOHHON HM3MeHYnBOCTH. HopMa peaknuu npusHaka. BapuanuoHHbIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
T€HETUYECKOT0 pa3HOoOOpa3us B Mpejeiax OJJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYIUMPOBAaHHbIE MyTauuW. SaepHble U
HuToIIa3MaTuyeckue Myranud. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTM MYTAlMOHHOTO IIpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciencTBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesnepHas M3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gaxkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOB.

JleMoHCTpauumn

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

Tabmuet u  cxeMbl: «Buasl  um3MmeHumBocTH», «MoauduKaloHHAs
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MEHYHUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus Yel0BeKa», « Buabl myTanmii».

OO6opyioBaHuE: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dotorpadum) >KUBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHUYHUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(PUKAIIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckas padora «Myrtamuu y apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4yesioBeKka

Kapuotun uvenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMaA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENICIICHHE TE€HOTHUIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a0051eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacloyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAICHUHN U JICYEHUU T'€HETUYECKUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNU COPTOB PACTEHUI U TTOPOJ ) KUBOTHBIX. COPT,
MOopoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIA0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. . BaBunoga, ero 3naueHue JJis CENEKIIMOHHON paOOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIMOHHOM CCJICKIIUU. HUcnriTanne
npousBoaMTeNied Mo noToMcTBY. OTOOp MO TEHOTHUIY C MOMOILIBIO OLIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

McKycCTBeHHBIM ~ MyTareHe3 Kak  METOJl  CCJICKIIMOHHOW  paOoTHI.
PanuanMOHHBIN U XUMUYECKANW MYTareHe3 Kak UCTOYHUK MYyTalUl Y KYJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBnaosas TUOpUIN3AIINS.
brnuskopoicTBEeHHOE — CKpemmBaHue, wid — WHOpumuHr.  HepoacTBenHoe
CKpellluBaHue, Wik ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMN PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre U U3y4eHUE TEHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
cyuecmeyrouwux U Co30aHUs HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HUcie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHU, NepedosblX Uoeli U
NepCneKmuBHbIX MexHOoI02UL.

JleMoHCTpanun

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yueHrne cOpTOB KyJIbTYpHBIX PACTEHUN U TOPOL
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IKcKypcusi «OCHOBHBIE METOIbl U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WUCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIbTYPBHI, MHUKPOOPTAHU3MBI, 170, XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOIYyYEeHUE KHCJIOMOJIOYHBIX IMPOIYKTOB,
BUHOAEnHe. Mukpoouosoruyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHosorui. [IpouzBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3gaHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAITPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUS T€EHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpuobanku. Comartudeckass TUOpUAM3ANMS HW  COMATHYCCKUM
smOpuoreHe3. lcmonapb30BaHWE TaruIOWIOB B CEJIEKIMW pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANIEKIETOK U KJIOHUPOBAHHUE >KMBOTHBIX. METOl TpaHCIJIAHTALIMU SIIEP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTHKEHHUSI ¥ TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MH)KEHEPUU. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menuuuackue 6norexHosnoruu. [locrrenomuas nudposas meauuuaa. TTHP-
JMAarHoCTUKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLEHKH COCTOSIHUS €ro 3H0pOBbs. M CIOJIb30BaHME CTBOJIOBBIX
KkieTok. TaprerHas Tepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTHM TPEXMEPHOro OMOmpHHTHHTa W ckaddonaunara
JUIS PELICHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOMU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHXEHEpUs».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llomydeHre MOJTOYHOKUCIBIX IPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaeHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
omnosioruu

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb 1 Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1ue cuitsl 9BoJoUK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHKE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernyecko Tteopun sBomouuu (CTI). HelTpanbHas
Teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorug. 3HaAYeHHE
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHUpA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. Hapsun, C. C. YerBepuxosn, 1. U. IImansraysen, Ix. Xonaein, /1. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCTIOCOOICHUHN Y
pacTeHull U *KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra myremectBus Y.
HapBuna», «Haxoaku Y. [apBunHay, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«IToponbl romy6Gei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[TonmynsAups Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3uss M CTPYKTyphbl mnonyisuuid. M3menenue
reHooH/la TOMYJSLUMUUA KAaK 3IIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IBUKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaITpaBJIEHHbIE U3MEHEHUS YaCTOT ajljlesield B monysauusX. D(pPexkT ocHOBaTelIs.
Ippexm b6ymouinounozo eopaviuwika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opetigha 2eno8 68 6OILUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus TIOIYJISALIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HampaBisiomuil Qgakrop 3Boiouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAaOWIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Ipucnoco0NIeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPO3BOIIOLHUU.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
onoxumuueckue, MnoBefeHueckue. OTHOCUTENBHOCTh  MPHUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kputepunm u CTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoit (aktop BugooOpazoBanus. Ilytu u
CIIoCOOBI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIoOnIU3aIusl,
ruOpuau3anus). JIuTeIbHOCTh 3BOTIOIMOHHBIX TPOLECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIONMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHUBOCTU K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYMBOCTHY, «llomynsaironHas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIBl HBOJIIOIUNY, «IKOJIOrHYECcKass M30JSAIUs MONYyJIAlUi ceBaHCKOU (openny,
«["eorpaduueckas U30s1Us TUCTBEHHUIIBI CHOMPCKOHN U TMCTBEHHUIIBI JayPCKOID»,
«ITonynsiOHHBIE BOJTHBI YUCICHHOCTH XHUIIHUKOB U KEPTB», «CxeMa AeicTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CcylliecTBOBaHUEY, « MHTyCTpHUanbHBbIHI
Menanu3zM», <« KuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOKpacka KUBOTHBIX», «Duznonsoruueckue
apantaiun», «lIpucnocoONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BUI000pa3zoBaHusy, «I eorpadudeckoe BumnooOpa3oBanue TPEX BUIOB JIAH IBIIICH,
«IKOJ0THYeCKOe BHUI000pa30BaHUE BUAOB CUHUID, «IlodUIUIONIBI pacTeHUi,
«KanycTHO-peieuHblil rTuOpumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpei ¢ MpUMepamMu pa3IMuHbIX IPUCTIOCOOTICHUH, Yydelia ITHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUil OJIM3KUX BHUJAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi pabota «BrisiBJIeHUE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO000pa3HOCTHY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB 10 MOP(OIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metonbsl W3ydeHUS MaKpO3BOMIOLMU. [lalleOHTOJIOrMYECKME  METOMBI
u3ydyeHus oHBomouuu. IlepexomHsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue mMeTonbl u3ydeHUs: 3Bojouuud. CpaBHeHUE QIOpHl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHJEMUKHU U PEIUKTHI.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMEe MEXaHU3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObl N3YyUYEHUS IBOTIOLMU. | OMOJIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOCHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JdeMoHCTpaMuA

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTHUHEHTOBY,
«Penuktely, «HadanpHble cTaauu 5SMOPHUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M MIMMIIaH3e», «l JIaBHbIE
HaIIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HU Ha 3emJie

HaydHble TrUmoTe3bl NpPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEallMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 MmonomepoB. Koanepsatnas runotesa A. Y. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumote3a [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emin 1 MeToAbl €€ n3ydeHus. Vickoraemple OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOIIOTHAs T€OXPOHOJIOTHS.
['eoxpoHosornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM HBOJIOUUU. [losBIIEeHME W DBBOMIOLUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMNOHHOE MTPOUCXOKIACHHE
BUPYCOB. [IpoucxoxknaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICIINX pacTeHu. OCHOBHBIE apoOMOPGO3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBiIeHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIONHUHU KUBOTHOrO Mupa. OCHOBHbIE apoMOpPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpA0OBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxnaeHne MIEKONUTAIOINX U
ntul. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO30W,
najgeo30M, Me3030i, kaiiHo301. OO0I111ast XapaKTEepPUCTUKA KJIMMaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHne U pacBET XapaKTEPHbIX OPraHU3MOB. YTJIE00pa30BaHUE:
€ro yCIJIOBHUS U BIMSHUE Ha Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BbIMUPAHUSI — 3KOJOTHUYECKUE KPU3UCHI MPpouwioro. IlpuunHel u
CJIEICTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6GuopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kinaccudukanmu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnayuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapun, JIx. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBOMIOLMW»,  «l €OXpoHOJIOrMYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUYEcKoOM »BoMOLMNY, «Cxema oOpa3oBaHUSI dYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenus», «OpraHbl [IBETKOBBIX PaCTCHUIN», «CXeMa pa3BUTHUS ’KUBOTHOTO MUPAY,
«Apomop(o3sbl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YneHuctoHorue», «PwiOBI», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B NAJCO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.



O6opynoBanue: repObapuu pPACTEHUN pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIaKHbIE TIPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKHX OCTaTKOB
OpraHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu no u3ydennto abMOreHHOro CHHTE3a OPraHNYEeCKUX COCTMHEHUH B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEN CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTUH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hble
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CX0ZCTBO YeI0BEKa € )KUBOTHBIMU. CHCTEMATHUYECKOE MOJIOKEHNE YETOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (U3HO0TI0T0-OMOXUMUYECKHE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOruYecKre, COllualbHbIE.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME 4YenoBeKOOOpa3Hbie 00€3bSHbI
(MPOKOHCYJIbI) U paHHUE MOHTHUIBI — OOUIME MPEIKH YeTOBEKOOOpa3HbIX 00€3bsH U
JO/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOISIINI U IIEPBBIA BBIXOJ JIFOJEH 3a
npenensl Apuxu. Yenosek reifenboeprekuii — o0t mpeok HeaH1epTaaIbCKOTO
YEJIOBEKa M YEJOBEKa PasyMHOro. YelloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOAHOTO KiuMarta. YesnoBeK pa3yMHBI COBPEMEHHOI'O THIIA, JACHUCOBCKUMN
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
najseoreHoOMHKa.

DBOJIONUS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanroHHbIN Tiponiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeid reHos, murpaiusa U «3GdEKT ocHOBATEN» B MOMYJALUSAX COBPEMEHHOIO
YeJI0BeKa.



Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAsS
(a3umaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  4yenoBeuecknx — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOseHHOCT, YeOBEeKa K Pa3HbIM YCIOBUAM OKPYXKAIOIIEH Cpeibl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YEJI0BEKA.

MexaucuMiuiiHapHble  MeToJbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX MOMYJIAIMA. bruoconuanbHple MCCIEIOBaHUS MNPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JdeMoHCcTpaMu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKEIeT YeliOBeKa W CKEJIET IIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIpPEBO  YeNOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl SBOTIOLUN YEITOBEKa», «Pachl 4ETTOBEKAY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeJOBeKa, penpoAaykiuu (dbororpaduu) KapTUH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJIEITh
yeperna yesioBeKa U uepera MMMITaH3e, MOJIeb KUCTH YeJIOBEKa M KUCTH IIUMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKeJeTa
YEJI0OBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalluil YEIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Karolleil cpeaoi

3apoxaeHne u pa3BuTHe dkosioruu B Tpynax A. ['ymGonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenbl u 3amauu
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metoasl skosoruu. IlosieBbie HaOMOAEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
npUpoOAHbIE W JlabopaTtopHbie. MojenupoBaHne B HKOJIOTHU. MOHUTOPUHT
OKPYXAaIOIIEeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHPOBO33PEHHUE KAK OCHOBA CBS3€U 4YenoBeuecTBa C INpuponoil. opMupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U SKOJOTUYECKON TPAMOTHOCTH HACEJIECHUS.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
WCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaKTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKUE, aHTpOTOreHHbIe. Oo1ue
3aKOHOMEPHOCTH JEUCTBHUS dKojJormueckux (axropos. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHU M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CHUTHalbHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak oskosnorudeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skojormyeckuid daktop. Ilpucmnocobiienus pacTteHud K
NoJIepKaHUI0 BoJHOro OanmaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOJANOYBEHHAs, BHYTPUOpPraHU3MEHHas.  (DPU3UKO-XUMUYECKHE
0COOEHHOCTH cpesl 00uTaHust opranu3moB. [Iprucnoco0iennst opraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJuYHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHHSIM
YCJIOBUM KU3HMU.

JKuznennsie popmbl oprann3mMoB. [ToHsTHE 0 KU3HEHHOHN (opMe. XKu3HEHHBIC
dbopMbl pacTeHHMl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XHUIIHUYEeCTBO, cuMOMo03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tomuyeckue, (opuueckue, ¢adpuyeckue). 3HAUYCHUE



OMOTHYECKHX B3aUMOACHCTBUH JUIsl CYIIECTBOBAHMS OPraHU3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JdeMoHCcTpaIMuA

Tabmuupbl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE alanTaluu
KUBOTHBIX», «Cpenbl OOWTaHUS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznenneie popmbl pacTeHuil», « KuzneHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «JDKOCHCTEMA XBOMHOro Jiecay, «llemn muTanus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuMbOmno3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSIHUIO PAa3UYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOMBBIE H
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJJIEKIIMHU >KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpeax,
repOapum M KOJUIGKUMM PpACTEHUA U JKUBOTHBIX, OOJaJalONIMX 4YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (OpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUIN U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJIALHH. [Tomymsiiuss~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonynsiuuid. OCHOBHBIE TOKa3aTeau MOMYJSUUU: YHUCJIEHHOCTh, IJIOTHOCTD,
BO3pACTHas M TMOJIOBAsI CTPYKTYpa, POKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

Dkosioruyeckas CTpykrypa nonyisinuu. OIeHKa YUCIEHHOCTH TOIMYJISIUH.
JvHamuka nonyiasiuud U e€ peryisiiusa. buoTudeckuil moTeHIMaN MOMYJISIHH.
MonenupoBanue AMHAMUKY nonyJisiiuu. KpuBble pocTa YUCIEHHOCTH MOIMYJISIIUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojorMyeckoil Huiie Buaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0rMYECKOU
Huiy. [loTeHunanbpHas U pealTu30BaHHAas HUILIY.

Bun xak cucrema nomyisiquid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTUUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JleMoHCTpanun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «IKOJIOTHYECKUE XapaAKTEPUCTHKU —MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisium», «Bo3pacTHble  NHUpaMUIbI
nonyysiiun», «CKOPOCTh  3aceleHUsi TMOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. Jxosnorust cood1mEecTB. IKOIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHUCTEME.

OcCHOBHBIE MOKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
nUpaMUIbl YUCeN, 0MOMACChl U DHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @ayxkmyayuu.
HamnpaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuyHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. Knmnmakcunoe cooOriectBo. bropaznoobOpasue u moHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKocUucmembvl Mopeu U
oKeanos. IKocucmemvl MYHOP, 1€cO8, Cmenel, nyCmbitb.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEK/ly aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
bnopa u dayna. CuHaHTpomuzalusi Tropojckoi ¢ayHbel. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC PHEPTUM U BEIICCTB MEXTY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBUI.

Mexanuzmvi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OD2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCEMHOM  YPOBHSX,  OCHOGBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTo0IoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnn.
Tabmunpr  u cxembl:  «CTpykTypa  OMoLEeHO3a»,  «ODKOCHCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTO Jjecay, «DYHKIMOHAIbHbBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BeliecTB B 3kocuctemey, «Lenn
nuTaHus (macTOMWINHAs, JACTPUTHAsA)», «DKOJOTHYECKas TMUpaMujia Yucem,
«OKonorudeckas mupamMua OMOMAaCChl», «IKOJIOTHUYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporieHo3e», «[IpumMepsr ypOosKoCHCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «M3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HSK,
SJIbHUK, Ha CYXOJI0OJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcusi «IDKCKYpCUsl B arpo’KoCcUCTeMy (Ha MOJje WA B TEIIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — oOmennanerapHas 000J0YKa 3eMIIM, TJI€ CYIIECTBYET WIIH
CYIIIECTBOBaJIA XM3Hb. PazBuTHe npejcraBieHuit o onocdepe B Tpyaax J. 3rocca.
VYuenune B. U. BepHanckoro o 6uochepe. Obnactu 6mocdepsl u eé cocran. XKupoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBOBaHusa Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE ITUKIBI (YTaepoa, a30Ta). PATMHYHOCTG sIBIICHUN B
ouocdepe.



3oHanbHOCTH OHochepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIEC JI€Ca, CMENIAHHBICE W NIMPOKOJIMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BRICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUpP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIX QyHKIUHA.

JdeMoHCTpaMuA

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoOIe»,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOIAEH,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «IIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBanue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NpPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouochepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOMN
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. M3meHenue kimmara.

AHTpOIIOT€HHOE BO3/JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacasie xkHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBI.
PanmonanbHOE  TPUPOJONONIB30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSATHBIE TTOCIEICTBHUS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowjue O00Cmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGbl
9Kopeabuiumayuyu dKocucmem U cnocooos 060pvbObl ¢  OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JemoHcTpanuu

Tabnuibl 1 cxeMbl: «3arpsizHeHne atMochepbiy, «3arps3HeHue TuaApochepb»,
«3arpszaenue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxXpaHseMbIe TPUPOTHBIC
TeppuTOpUn», «MOAEIH YIIPaBIIEeMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUW M JKUBOTHBIX KpacHoii
kHuru Poccutrickon @enepanun, KpacHON KHUTM peTHOHA.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarOIMMHUCST TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUS: JUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType NMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIIpPENENCHUIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJIOTHH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  yCTAaHOBKaMHU, MPUCYIIMMHU CHUCTEME
OMOJIOrMYECKOT0 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTHYECKOU KYJIbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
CANMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOM JCSATENIBHOCTU B COOTBETCTBUHM C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UIUU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS yueOHOoro mpeamera «buomorusy»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIHLHOUN JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOTO BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YUAIOMErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

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



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEHICHUHM Yy4eOHBIX U TO3HABATEJNBHBIX 3a/1ad, BBINOJHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCXKICHUSAMH, KYJIbTYPHBIMHA IIECHHOCTSMU U
COIMAJILHBIM ITOJIOYKECHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJIHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHUS,;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOXO PoOJIMHY, CBOM SI3bIK M KYJBTYPY, HPONUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapojia Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OHOJIOTHM, TOHUMAHMUS 3HAYCHUS OHOJOTMHM B IIO3HAHUH 3aKOHOB
MIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POIAUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHWYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hPU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIINUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AaKTUBHOM AESATEILHOCTH TEXHOJOTMYECKOM U COIMaIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYPhI: TMPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, NPUHOCAIINX BPEJl OKPYKAOIIEH NPUPOTHOU
cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUITHBIE IKOJIOTHYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYJIbTYPHI,
OTIBITa JEeATETLHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B TPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHNUE SI3BIKOBOM M YHUTATEIBCKON KYyJIbTYphl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MUPA;

NOHUMaHUE CcrneuupuKku OHOJOTUM KaK HayKd, OCO3HaHUsA €€ pOoJiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeACTaBICHUsT 00 OKpYKalolmeM MHpE KaK O €AMHCTBE MPHUPOJIBI, YeIOBEKA U
oOmmecTBa, B TO3HAHWHM TPHPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH TPoOIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOM IMBUIIM3AINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAUIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MTOMCKA MyTEeH BBIXO/AA U3 TI00ATBHBIX AKOJOTHYCCKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHUA B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUU OMOJIOTHH,

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHS SBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOAAINIHNX B HEM M3MCHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYEeHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus Ipo0JIeM B pealTbHbBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHWUW MO OHWOJIOTHU B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) O0IeHayYHbIe MOHSATHUS, OTPAXKAIOLIUE
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4HbIA (PaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIieIOBaHNEe, HAOII0IEHUE, U3BMEPEHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIIbHbBIC
yuyeOHble JeHCTBUA (MMO3HABaTEIbHbIE, KOMMYHHUKATUBHBIC, DPETYJISTHUBHBIC),
oOecrieunBaromue GopMupoBaHre GyHKIIMOHAIBHONW IPaMOTHOCTH M COIMATIBLHOM
KOMIETEHIIUU  OOYyYalolMXcs; CHOCOOHOCTh  OOYyYaroIMXCs  HMCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIE IEUCTBUS B TO3HABATEIILHON M COLIUANIbHOM MPaKTHKE.

B pe3ynbTaTe u3yueHust OMoJIOrMM Ha YPOBHE CpEHETo 001ero oopa3oBaHusl
y oOyuvatomierocs OyayT cpOpMHpPOBaHbI TIO03HABATENIbHBIE YHUBEPCAIbHBIC
ydeOHbIE JEHCTBUS, KOMMYHHKATHBHBIC YHHBEpPCAJIbHBIC YyYeOHBIC ICHCTBUA,
pEryJIATUBHBIE YHUBEpCAIIbHbIC YUeOHbIC EUCTBUS, COBMECTHAS JEATEIbHOCTD.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHErO OOIIEero
0o0pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaajnenne YHHUBeEpPCAIbLHBIMU y4eOHBIMU NMO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUS:

CaMOCTOATENLHO  (OpMyJNIMpOBAaTH W aKTyallu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHUS, KiacCudUKauu, 0000IIEHUs ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMHU MTOHSATHUSIMH );

OTIpENeNATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MOCTABJICHHBIMU IEJISIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Il 0ObsICHEHUS (DAaKTOB U SBJICHHM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMUECKHE PaCCYXICHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBJICHHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITH CXeMHO-MO/IEJIbHBIE CPEJICTBA /ISl PE/ICTABICHUS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMUECKMX OOBEKTaX, a TaKxKe



IPOTUBOPEUYHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
MCTOYHHKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs] MPOOJEMBbl C YYETOM aHaIU3a UMEIOIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOIHATH pabOTY B YCIOBUSIX PEAJIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIe0BATEIbCKHE ICHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIE0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  pa3pellieHus MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YUCIIE€ IPU CO3JaHUH YU€OHBIX M COLUAIbHBIX TPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBIBIATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJadd  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

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

YMEThb MEPEHOCUTh 3HAaHHS B IO3HABATEJIbHYIO M MPAKTHUECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUrMHaJIbHbIE MOJIXOJbl U PEUICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH



UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM MpencTaBICHUs, KPUTHUECKH OLIEHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpoBaTh 3aMpOChl U MPUMEHSTH Pa3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUST yU4eOHBIX
3a1ady;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIBI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4HBIA SA3BIK B KadyeCTBE CpeAcTBa Npu paboTe C
Oouonornueckoi uHGpoOpManuen: NPUMEHATh XUMHUYECKHE, (uU3MUeckue Hu
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJa/J€Th  HABbIKAMU  pAcloO3HAaBaHWA U 3allUThl  HUH(pOpMalMH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgiajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

1) o0mmennme:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIAJIOTE WM JUCKYCCHM N0 CYILIECTBY OOCYXJaeMOMl TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBA OOLICHHS, MOHMMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHOU
paboThI IpU pelIeHUU OUOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEWCTBHM C Yy4y€TOM OOIIuX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHu30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpeienarb poju ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pPE3yNbTAT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIUsIX, POSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUS TNPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYINKAaX MO OTHOUIEHUIO K JKUBOW MPHUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOIIEMBI C YUETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JienaTh OCO3HaAHHBIN BEIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTbH 32
pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYallMsiIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHHM, MCIOJb30BaTh MPUEMBI PEQIICKCUU ISl OIEHKH CUTYyalluu, BBIOOpa
BEPHOT'O PEILECHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHUKEHMUIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIC pPE3yNBTaTBl OCBOCHHS COJCP)KAHMUS Y4EeOHOTO TpeaMera
«buonorusi»y Ha yriayOJIE€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIedYeHHe
npobuapHOro  o0yueHus  oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJOTUY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JIESITEIHLHOCTH T10
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kaacce NOJIKHBI OTPAXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paluoHaJIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U Pa3BUTHUE), OUOJIOTUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TI€PBOT0 TOKOJICHHSI, PaCUIEIICHUS, YUCTOTHl TaMET, HE3aBHUCUMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEACTBEHHOM
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIEC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOIINX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOTO TUIOB MUTAHMS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  Pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3U MEXAY OPraHOMJIAMHU KIETKH U HUX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pPa3HbIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHaMud M CHCTEMaMd OpraHOB Yy pacTeHHUH, >KMBOTHBIX U 4YEJIOBEKAa U UX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, F€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJISATh OTIMYUTEIIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTEeNbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BBISABISITH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOJIOTMYECKUMU MTPOLIECCaMU U SIBICHUSMH, JeNIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPITh HUX OAKCICPUMCHTATBHBIMU
cpencTBamMu, (GopMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYYEHHBICE  pEe3yNbTaThl HAa  yYEHUYECKHUX
KOH(epeHusX;

YMEHHE OILICHUBATh JTUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILECTBIATh OCO3HAHHBIM BBHIOOp Oyaymiell mpodeccuoHalbHON
JEATEIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,



CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasaTh MO3HABATEIbHBIN
UHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpenmMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

chOpPMHPOBAHHOCTh 3HAHUA O MECT€ U pOJM OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (DOPMUPOBAHUM LIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (B, 3KOcucTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl JHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL ~ JBWXKYIIMX  CHJl  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUMN
HBOJIFOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpele OoOHWTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOILECTBAaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;



YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33JaUH, BBIBISATH IPUUNHHO-CIICICTBEHHBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSIMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh J1TA0OpATOpHBIE M IPAKTUYECKUE padOThl, COOIIOATH
npaBuiia pu padoTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs 1elb MCCIEIOBAaHUS, aHAJU3UPOBATH IOIYUYCHHBIC
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOINECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

yYMEHHUE OlLIEHUBATh THUIOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpeAoTBpaIlCHHUs
r100albHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JEATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIUICHHOCTH, YTIyOJIATh TIO3HABATEILHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buronorus kak Hayka 1 https://m.edso0.ru/7f41¢c292
bubnuoreka [{OK
2 JKuBBIC CHCTEMBI M UX U3yYCHHE 2 https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
3 bronorns kneTku 2 1 1 https://m.edso0o0.ru/7f41¢c292
bubmmoteka IIOK
4 XMMHYECKasi OPraHU3alysl KICTKH 10 1 1 https://m.eds00.ru/7f41c292
bu6nunorexa LIOK
S CrpoeHue 1 QYHKIHH KICTKH 8 2 https://m.edsoo.ru/7f41¢292
5 OOGMeH BEIECTB U NPEBPAIEHNE SHEPTHHU B 9 1 1 brbmorexa [IOK
KITeTKe https://m.edsoo.ru/7f41¢c292
; Hacnencresennas uHpopManus u 9 1 Bubmorexa LIOK
pear3anys eé B KIeTke https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
8 JKU3HEHHBIHN ITUKIT KIETKH 6 1 1

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

9 Crpoenue 1 QyHKIHH OPraHU3MOB 17 2 https://m.edsoo.ru/7f41¢292
bubnmoreka [IOK
10 Pa3smMmHuoxenue u pa3BuUTHEC OPraHU3MOB 8 2 https://m.edsoo.ru/7f41c292
['eHeTHKa — HayKa O HACJICICTBEHHOCTU U Bubmorexa IIOK
11 2 1 https://m.eds00.ru/7f41c292
W3MEHYUBOCTH OPTraHU3MOB
bubnuoreka [{OK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.eds00.ru/7f41c292
bubnunoreka LIOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 https://m.edso0.ru/7f41c292
bubmmoteka IIOK
14 [eHeTHKA YeTOBEKa 3 1 https://m.edso00.ru/7f41c292
bubmmoteka IIOK
15 CeleK1us OpraHM3MOB 4 1 https://m.eds00.ru/7f41c292
bu6nunorexa LIOK
16 BrotexHOJIOTHS U CUHTETHYECKAsT OMOIOTUSI 4 https://m.eds00.ru/7f41c292
bubnunorexa LIOK
17 Pe3epBHOE BpeMst 1 https://m.eds00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 16
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11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruueckue (ucpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4 brbmorexa [IOK
[pE/ICTABICHHIT B GHOTOTHH https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 MuxposBomronus 1 e€ pe3ynbTaTsl 14 1 2 https://m.eds00.ru/7f41c292
bubnunoreka LIOK
3 MakposBommonus 1 €€ pe3ynbTaTsl 6 https://m.edso00.ru/7f41c292
4 [IpoucxoxaeHue u pa3BUTHE KU3HH HA 15 1 5 brbmorexa [IOK
Semie https://m.eds00.ru/7f41c292
bu6nunorexa LIOK
5 [IpoucxoxaeHne yeaoBeKka — aHTPOMOTEHE3 10 1 1 https://m.eds00.ru/7f41c292
OKoJ0rus — HayKa O B3aUMOOTHOILIEHUAX bubmuorexa [JOK
6 OPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 1 https://m.edso0o.ru/7f41c292
C OKpYKarolleu cpeaou
but6mmorexa [IOK
7 Oprann3mel i cpesia 00MTaHHs 9 1 2 https://m.edsoo.ru/7f41c292
but6mmorekxa [IOK
8 OKoJIorHs BUJIOB H MOMYJISALUNI 9 1 1 https://m.edso0o.ru/7f41¢292
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DKoJIOrus cOOOIECTB. DKOJIOTHUECKUE

bubnunoreka LIOK

12 1 .

9 CHCTOMEL https://m.eds00.ru/7f41¢c292
bubnmoreka [IOK

10 buocdepa — rnobanpHas sxocucTeMa 6 https://m.edsoo.ru/7f41c292
bub6nmoreka [IOK

11 Yenosek U OKpyKarolias cpeja 6 https://m.eds00.ru/7f41c292
bubnuoreka [{OK

12 PesepBHOE Bpems 8 https://m.edso0.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Konrtpoabubie  IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
L Broorus Kak KOMILIEKCHAs HayKa U KaK L Brbmmorexa LIOK
4ACTh COBPEMEHHOTO 0GIIECTBA https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 JKuBble cucTeMbl U X CBOMCTBA 1 https://m.eds00.ru/7f41c292
bu6mmorexa [IOK
3 YpoBHEBas OpraHu3anys KUBBIX CUCTEM 1 https://m.eds00.ru/7f41c292
4 Wcropust OTKPBITUS U U3YUEHUSI KIETKH. 1 brbmorexa LIOK
KiteToumas Teopus https://m.edso0.ru/7f41c292
Mertozasl MOJNIEKYJIAPHON U KIETOUYHON bubnuoreka [IOK
6uonorun. [Ipaktuyeckas padora «M3yuenue https://m.edso0o.ru/7f41c292
5 METOJIOB KJIETOYHON OMOIOTHH 1 1
(xpomatorpadusi, anexTpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLP)»
bu6mmorexa [IOK
6 XUMHIECKHH COCTAB KIIETKH 1 https://m.eds00.ru/741c292
- MuHepaibHbIe BENIECTBA KIETKH, UX 1 L bu6morexa IIOK

Ouosornueckas poib

https://m.edsoo.ru/7f41c292
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Oprannyeckue BEIecTBa KIETKH — OEJIKH.

bubmuorexa [JOK

8 JlaboparopHas pabota «OOHapyKeHUE https://m.edso00.ru/7f41¢c292
OCIIKOB C TIOMOIIIbIO KAYECTBEHHBIX PEAKITUIN)
9 CaoiicTBa, kiaccuukanus 1 GyHKIUH bubmorexa IIOK
GeIKOB https://m.edso00.ru/7f41c292
10 OpranuuecKye BEIECTBA KIIETKH — bub6mmorexa IIOK
YIJIEBOIbI https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
11 Opranuyeckuie BEeIeCTBA KJICTKU — JIUMUIbI https://m.eds00.ru/7f41c292
Hyxnennossie kucnorsl. JIHK n PHK. bubnnorexa [HOK
12 JlaGopaTtopHas pabora «McciaenoBanue https://m.edsoo.ru/7f41c292
HYKJIGMHOBBIX KUCJOT, BBIJCIIEHHBIX U3
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)
13 Crpoenwe u pynkimu AT®. [[pyrue bubmiorexa [OK
nHykieozuaTpudocgarel (HTD) https://m.edsoo.ru/7f41c292
14 Cexsenuposanne JJHK. MeTobl FeHOMHUKH, but6mmoreka [IOK
TPAHCKPHIITOMHUKH, TIPOTEOMUKH https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
15 Metozp! cTpyKTypHO#i GHONTOTHH https://m.eds00.ru/7f41c292
bubmuorexa [JOK
16 Tunst knetok. [IpokapuoTnueckas KieTka https://m.eds00.ru/7f41c292
CrpoeHune 3yKapuOTUYECKON KIIETKH. bubnmoreka [JOK
17 [IpakTuyeckas padora «M3yueHue cBoicTB https://m.edso00.ru/7f41c292

KJICTOYHOM MeMOpaHbI»



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

bubmuorexa [JOK

18 11oBEpXHOCTHEIH anmapar KIeTKH https://m.eds00.ru/7f41¢292
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH. bu6mmoreka [IOK
19 [IpakTuueckas pabora «M3y4yeHue 1BUKECHUS https://m.edsoo.ru/7f41¢c292
[IUTOIJIA3MbI B PACTUTEIBLHBIX KIETKAX)
[ToryaBTOHOMHBIE OPTaHOUBI KJIETKH: bubnnoreka [JOK
20 MUTOXOHJIpHH, T1acTUbl. JlabopaTopHas https://m.edsoo.ru/7f41c292
pabora «MccnenoBanue mia3mMonusa u
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)
bubmuorexa [JOK
21 HememOpanHbie OpraHOH/IB! KICTKH https://m.eds00.ru/7f41c292
bu6mmorexa [IOK
22 Ctpoenne u QyHKIHH s https://m.edsoo0.ru/7f41c292
CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK bubnuotexa [JOK
23 sykapuort. JlaboparopHast pabora «M3ydenue https://m.edso0.ru/7f41c292
CTPOEHHS KJIETOK Pa3IMYHBIX OPTAaHU3MOBY
AcCCUMHUITAIINS U TUCCUMUJISAIIAS — JIBE bu6mmoreka [IOK
CTOpOHBI MeTabomm3Ma. Turbl oOMeHa https://m.edsoo.ru/7f41c292
24 BemecTB. JlabopaTopHas pabora «M3yueHue
KaTaJINTUYECKOW aKTHBHOCTH ()ePMEHTOB (HA
pUMepe aMHJIA3bl UM KaTaaas3bl)»
DepMEHTaTUBHBIN XapaKTep peakui bubnnoreka [JOK
KJIeTOYHOTo MeTaboiu3Ma. JlaboparopHas https://m.edsoo.ru/7f41¢c292
25 pabota «M3y4yeHne pepMeHTaTUBHOTO

pacIIeryICHHs IIEPOKCHIa BOJIOPO/Ia B
paCTI/ITCJIBHBIX N JKUBOTHBIX KJICTKAX)
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bubmuorexa [JOK

26 Benku-akTuBaTOpH! U OCIKH-UHTUOUTOPHI https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
27 ABTOTPOQHBIIT THIT 0OMCHA BELICCTB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
23 doTocuuTe3 https://m.edsoo.ru/7f41c292
XemocuHTe3. JJaboparopHas paboTa bubnunoreka [JOK
29 «CpaBHeHHE MTPoLIecCOB (POTOCHHTE3A U https://m.edsoo.ru/7f41c292
XEMOCHHTE32)
AnaspoOHBIe OpraHu3Mbl. Buibl OposkeHust. bubnnorexa [HOK
30 JlaboparopHnas pabota «CpaBHeHUE https://m.edsoo.ru/7f41c292
IPOIECCOB OPOXKEHUS U JBIXAHUS
31 AdpoGHBIE OPraHU3MBIL. DTarlbl brbmorexa LIOK
HEpIETHIECKOro OOMeHa https://m.edso0o.ru/7f41c292
DHeprus MeMOpPaHHOTO TPaIMeHTa IPOTOHOB. bubnnoreka [JOK
32 Cunte3 AT®: pabota nmpotonHOi ATD- https://m.edsoo.ru/7f41¢c292
CUHTA3BI
bubmuoreka [JOK
33 Peaxiuy MaTpu4HOro CHHTE3a https://m.edso0.ru/7f41c292
bubmuorexa [JOK
34 Tpanckpunuust — MarpuHblil cuaTe3 PHK https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
35 Tpaucasus u e€ Tarnbl

https://m.edsoo0.ru/7f41c292
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KonupoBanue amunokuciot. Poias pubocom

bubmuorexa [JOK

36 :
B GHOCHHTE3e 6enka https://m.edso00.ru/7f41c292
37 Opranusaiys reHoMa y pOKapuoT U bubmorexa IIOK
yKapHoT https://m.edsoo0.ru/7f41c292
38 MoueKyspHbIE MEXaHU3MBI DKCIIPECCHU bubmorexa [IOK
TeHOB Y 3YKapHOT https://m.edsoo.ru/7f41c292
Bupycel — BHeKJIeTOUHBIE POPMBI JKU3HU U bubnunoreka [JOK
39 oOnuratHele napasuThl. [IpakTuueckas https://m.edsoo.ru/7f41c292
pabora «Co31aHne MOJICIId BUPYCa
40 BupycHrle 3a00/1€BaHKs YEI0BEKA, bubmiorexa [IOK
JKMBOTHBIX, PACTEHHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
41 HanorexHomornu B OMOJIOrMY U MEIUIINHE https://m.eds00.ru/7§41c292
bu6mmoreka [IOK
42 HKu3HEHHBIN KT KITETKA https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
43 Matpwunerii cuares JIHK https://m.edso0.ru/7f41c292
Xpomocomsl. JlTaboparoprast pabota bubnmoreka [JOK
44 «3y4eHne XxpoMOCOM Ha FOTOBBIX https://m.edso00.ru/7f41c292
MUKpOTIpenaparax»»
bu6mmorexa [IOK
45 JleneHue KJIETKM — MHTO3

https://m.edsoo.ru/7f41c292
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Tunel kneTok. KapuokuHes U HIUTOKUHES.

JlaboparopHas pabota «HabmoaeHne Murosa

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292

46
B KJIETKaX KOHYMKA KOPEeIKa JTyKa (Ha
TOTOBBIX MHUKPOTIpEIapaTax)»
bubmuoreka [JOK
47 Peryisinus »)KM3HEHHOIO LIUKIIA KIETOK https://m.eds00.ru/7f41c292
bubmuorexa [JOK
48 OpraHu3sm Kak eMHOE L[e10e https://m.eds00.ru/7f41c292
49 Tkanu pactenuii. JJaboparopHas padoTa bubmuorexa TIOK
«M3yuenne TKaueil pacTeHuiiy https://m.edsoo.ru/7f41c292
TkaHU )KUBOTHBIX U YEJIOBEKA. bubmuorexa [JOK
50 JlaGopatopHas pabota «3yueHue TkaHei https://m.edsoo.ru/7f41c292
YKUBOTHBIX)
Opraunsl. Cuctemsl opranoB. JlaboparopHas bubnuotexa [JOK
51 pabora «3yueHnne opraHoB IIBETKOBOTO https://m.edsoo.ru/7f41c292
pacTeHus»
bu6mmoreka [IOK
52 Ormopa Tena opraHiu3MoB https://m.eds00.ru/7f41c292
bubmuorexa [JOK
53 JIBIDKeHIE OPraHN3MOB https://m.edso00.ru/7f41c292
bubmuoreka [JOK
54 ITuTanne opraHu3MoB https://m.edso0.ru/7f41c292
e5 IT¥TaHKe MO3BOHOYHBIX KUBOTHBIX. Bubnmorexa IIOK

[InmeBapurTenpHas cucTeMa 4eloBeKa

https://m.edsoo0.ru/7f41c292
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bubmuorexa [JOK

56 Jpixanue opranu3smMoB https://m.edsoo.ru/7f41c292
HBIX&HI/IG IIO3BOHOYHBIX )KUBOTHBIX U BI/I6J'II/IOTCK3 HOK
o7 qeroBeKa https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
58 TpancmopT BemecTB y OpraHu3MoB https://m.edso00.ru/7f41¢292
KpoBeHOoCHas cucTema mo3BOHOUHBIX Bubmzorexa LIOK
59 KHBOTHLX 1 4eIOBeKa https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
60 Beinenenue y opranu3mMos https://m.edso0o.ru/7f41c292
bu6mmoreka [IOK
61 3amura y OpraHu3mMoB https://m.eds00.ru/7f41¢292
bu6mmoreka [IOK
62 HMNmMmyHHas cucrteMa JyenoBeka https://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
63 PazipakuMOCTh ¥ peryIisiius y OpraHu3MoB https://m.eds00.ru/7f41c292
64 ['yMopanbHas perymsus 1 SHIOKpUHHAs Bubmzorexa LIOK
CHCTEMA KHBOTHEIX H Ye/OBeKa https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
65 DopMbI pa3sMHOKEHUS OPraHU3MOB https://m.edso0.ru/7f41c292
bu6mmorekxa [IOK
66 [TomoBoe pazMHOKEHUE

https://m.edsoo.ru/7f41c292
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bubmuorexa [JOK

67 Meiios https://m.edsoo.ru/7f41c292
I"ameTorenes. OOpa3oBaHKe U pa3BUTHE bubmuorexa [JOK

68 HOJIOBBIX KJeTok. JlabopaTopHast paboTta https://m.edsoo.ru/7f41c292
«V3ydyenune cTpoeHHs MMOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOIpEnapaTax»

69 VHauBKyalbHOE PA3BUTHE OPTaHU3MOB — bubmiorexa [HOK
OHTOICHE3 https://m.edsoo0.ru/7f41c292

70 3akjaKka OpraHoB U TKaHel u3 Bub6mmoreka IIOK
3aPOIBIIIEBEIX TUCTKOB https://m.edsoo.ru/7f41c292
Poct u pa3ButHe )xuBOTHBIX. JJabopaTopHast bubnunoreka [JOK

71 pabota «BpIsiBIeHHE TPU3HAKOB CXOCTBA https://m.edsoo.ru/7f41c292
3apo/bIlIel MO3BOHOUHBIX JKUBOTHBIX)
Pa3smHoeHue u pa3BuTHEe pacTeHUH. bubnnoreka [JOK

72 JlabopaTtopHast pabota «CTpoeHue opraHoB https://m.edsoo.ru/7f41c292
Pa3sMHOKEHUS BBICIIMX PAaCTEHUI»

73 HcTopust CTAaHOBJIEHHS U Pa3BUTHS TEHETHKI bubmorexa IIOK
KaK HayKH https://m.edsoo0.ru/7f41c292
OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH. bubmuoreka [IOK

74 JlaGopartopHas pabota «J{pozoduia kak https://m.edsoo.ru/7f41c292
00BEKT TEHETUYECKUX UCCIIENOBAHNI)Y
3aKOHOMEPHOCTHU HacleI0BaHUs TPU3HAKOB. bubnuoreka [IOK
MoHorubpuaHoe CKpeluBaHue. https://m.edso00.ru/7f41c292

75 [IpakTuueckas padora "M3yuenue

PE3yabTaTOB MOHOTHOPHTHOTO CKPEIBAHUS
y npo3o¢puier"
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[uTonornyeckrne OCHOBBI MOHOTHOPHTHOTO

bubmuorexa [JOK

76 e —— https://m.eds00.ru/7f41c292
Ananusupyrolee ckpemusanue. Heronnoe brbmorexa LIOK
w OMUHHpOBAHHE https://m.eds00.ru/7f41c292
Jurunbpunnoe ckpemmuBanue. [Ipaktuyeckas bubmuorexa [JOK
78 pabota «/3yueHue pe3yabTaToB https://m.edso0.ru/7f41c292
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI»
I{uTon0ornyeckie OCHOBbI JUTMOPUTHOTO Bubmorexa [IOK
79 CKPEIIHBAHKS https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
80 CueruieHHOe HacjeI0BaHUE TIPU3HAKOB https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
81 XpOMOCOMHaSI TCOpHA HACICACTBECHHOCTHU https//medsooru/?f41c292
bu6mmoreka [IOK
82 I'eneruka mona https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
83 I'enoTun kak 1enocTHas cucreMa https://m.eds00.ru/7f41c292
[eHeTHYECKHI KOHTPOJIb PA3BUTHS Brbmorexa [IOK
84 o https://m.edsoo.ru/7f41c292
pacTeHHii, )KUBOTHBIX U YEIOBEKA
85 W3MEHYMBOCTh IPU3HAKOB. BHUIbI but6mmoreka [IOK

N3MCHYHUBOCTHU

https://m.edsoo.ru/7f41c292
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bubmuorexa [JOK

86 MonudukannonHas H3MECHIHBOCTH https://m.edsoo.ru/7f41c292
BapuanuoHHblii ps ¥ BapraldOHHAast bu6mmoreka [IOK
kpuBast. JlaboparopHnas paboTa https://m.edsoo0.ru/7f41c292

87 «HccnenoBanue 3aKOHOMEPHOCTEN
MOTM(DUKATTMOHHOW N3MEHUYUBOCTH.

ITocTpoeHnne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

88 I'eHOTUNUYECKAs U3MEHYUBOCTb. bubmiorexa [IOK
KoMGHHATHRHAS H3MEHUHBOCTE https://m.edsoo.ru/7f41c292
MyrauronHas U3MEHUMBOCTh. [IpakTnueckas bu6mmoreka [IOK

89 pabora «MyTtanuu y 1po30o¢puisl (Ha https://m.edsoo.ru/7f41¢c292
TFOTOBBIX MUKpOIIpenaparax)»

% 3aKOHOMEPHOCTH MYTAIlIHOHHOT'O IIPOLECCA. bu6moreka IIOK
DIIHreHeTHKA 1 SIHICHOMUKA https://m.edsoo.ru/7f41c292

o1 [enetnka yenoseka. [IpakTnueckas pabora Brbmorexa LIOK
«CocTaBieHue U aHaIU3 POJOCIOBHON» https://m.eds00.ru/741c292

bu6mmoreka [IOK

92 Merozb! MEAUIIMHCKOI TCHETHKH https://m.edsoo.ru/7f41c292
3HaueHne MeIUIINHCKON M€ HETUKY B bu6mmorexa [IOK

93 MIPEIOTBPAIICHUH U JICUCHUH TEHETUICCKIX https://m.edsoo.ru/7f41c292
3a00JIeBaHUH YeI0BEKa

04 OCHOBHBIE TIOHSITHS CETEKIINH. bub6mmorexa IIOK

JlaGopaTtopHas pabora «3ydeHue copToB

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



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

KYJIBTYPHBIX PACTEHUN U NIOPOJ TOMAITHUX
JKUBOTHBIX)

MeTo1pl CEeNeKIMOHHOM paboTHhI.

bu6mmoreka [IOK

95 JlaGopaTtopHnas pabota «/3yueHue MeTo10B 1 1 https://m.edso0.ru/7f41c292
CEJICKLIUH PACTCHUN»

JlocTrKeHMS CEeIEKIIMU PaCTEHUN 1 bu6mmoreka [IOK

96 *KUBOTHBIX. [IpakTHueckas pabota 1 https://m.edsoo.ru/7f41c292
«[TpuBuBKa pacTeHHI»

o7 CoxpaHeHHe, U3ydeHHE U UCIIOIb30BaHUE L bubsmorexa LIOK
FeHETHHECKHX PECYPCOB https://m.edsoo.ru/7f41c292
buoTexHoorus kak Hayka u oTpacib bubnnorexa [HOK

98 npousBocTBa. [IpakTuyeckas padora 1 1 https://m.edsoo.ru/7f41¢c292
«M3yueHne 0ObeKTOB OMOTEXHOIOTUI
OCHOBHBIE HANPABJICHHS] CHHTETHYECKOM brbmiorera [IOK

9 SHOTOrInI 1 https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK

100 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS 1 https://m.eds00.ru/7f41c292

bubmuoreka [JOK

101 MenuuuHCKrHe GHOTEXHONOTHH 1 https://m.edso0.ru/7f41c292

102 PesepaHblit ypok. IlosTopenue, 06061eHne, 1 brbmorexa LIOK
CHCTEMATH3aIHs 3HAHMH https://m.edso0.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoabnubie IIpakTunyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 OBomonuonHas Teopus Y. lapsuua 1 https://m.eds00.ru/7f41c292
5 JIBUOKYIIME CUITBI BOIOLUH BUIOB 110 Y. 1 Bubmuorexa IIOK
TlapBuHy https://m.edso0o.ru/7f41c292
3 Bopn06a 3a cyliecTBOBaHKE, €CTECTBEHHBIN 1 L Bubnuorexa IIOK
HCKYCCTBEHHBIH 0T6OD https://m.edso00.ru/7f41c292
4 ®opMUPOBAHKE CUHTETHYECKON TEOPUH L bubmorexa IIOK
BOJTIOLUH https://m.eds00.ru/7f41c292
5 DTarbl 3BOTIOIHOHHOTO MPOIIEcca: 1 bubnmoreka IOK
MHKPODBOJTIONHS H MAKPOIBOTIOIHS https://m.edso00.ru/7f41c292
6 [Monynsiys — >JeMeHTapHas €MHHULA 1 bubmorexa [OK
SBOJTIOIHH https://m.edso00.ru/7f41c292
3aK0H TeHETHYECKOTO paBHOBeCHS JIK. bubnuotexa [JOK
7 Xapnau, B. Baitn6epra. JlabopatopHas 1 1 https://m.edsoo.ru/7f41c292
pabota «BbIsBICHHE H3MECHUYMBOCTH Y
0co0eif 0THOTO BUIa»
but6mmoreka [IOK
8 OneMeHTapHbIe YaKTOPBI YBOTIOLUN 1 https://m.eds00.ru/7f41¢292



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

S¢dexrt ocnoBarens. dhdekt OyTHUIOUHOTO

bubnunoreka LIOK

9 ropIBIIKa https://m.edso0o.ru/7f41c292
10 Murpanuu. U3051s1¢u Moy Isiuii: BI’I@?HOTeKa HOK
reorpaduueckas, GHOTOrHUECKast https://m.edso0o.ru/7f41c292
1 EcrecTBeHHBINM 0TOOP — HAIPABJISIOMINI ﬁ}:fsj?ﬂmem HOK
(baKTOp FBOMOIHHI ps://m.eds00.ru/7f41c292
bubnuoreka [IOK
12 Ilonosoit or6op https://m.edso0.ru/7f41c292
[Tprcmoco0IeHHOCTh OPTaHU3MOB KaK bubnunoreka LIOK
13 pe3ynbTaT MUKposBomonun. JlaboparopHas https://m.edsoo.ru/7f41c292
pabota «3y4yenre apoMopdo30B U
UINOATaNTaUi Y PACTeHUH U KUBOTHBIX)»
[Ipumepsl npucnocodaeHn y OpraHu3MoB: bubmmnoreka HOK
MopdosIoTHIecKue, PU3HOTOTHIECKUE, https://m.edso00.ru/7f41¢c292
14 OMOXMMHYECKHE, TOBEIEHYECKUE.
JlaGopatopHnas pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
11e71eco000pa3HOCTY
Bun, ero kputepuu u CTpyKTypa. bu6muoreka [JOK
15 JlaGopatopnas pabora «CpaBHEeHHE BUI0B https://m.edsoo.ru/7f41c292
0 MOP(OTOTUIECKOMY KPUTEPHIO
but6mmoreka [IOK
16 Crpykrypa BHza https://m.eds00.ru/7f41¢292
Bugoo6pa3oBaHue KaK pe3ysabTaT bubmiorexa OK
17 https://m.edso00.ru/7f41c292

MHKPOISBOJJIIOIUA
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bubnunoreka LIOK

18 CBs13b MUKPOIBOJIFOLUY U 3UAEMHOJIOTUH https://m.eds00.ru/7f41c292
MaxkposBosmonus. [TaneoHTonoruyeckue brbsmorexa LIOK

19 METOJTb H3yHEHNS SBOTIOLHII https://m.eds00.ru/7f41¢292
BuoreorpaguuecKyre MeTOIbl H3yYEHHUS bubnmorexa LIOK

20 BOJIOLHHN https://m.edsoo.ru/7f41c292
DOMOpPHOIOTHYECKHE U CPAaBHUTEIBHO- bubnnorexa [JOK

21 Mopdonoruueckre MeToIbl U3y4eHHs https://m.edso0o.ru/7f41c292
IBOJIIOIIH
MonekynsapHO-TEHETUYECKHUE, bubmmoreka [JOK

22 OHOXUMHYECKHE U MATEMATHUYECKAE METOIBI https://m.edsoo.ru/7f41¢c292
M3y4YECHUS SBOJIOIIH

bubmmoteka IIOK

23 OOuiie 3aKOHOMEPHOCTH SBOTIOLHH https://m.eds00.ru/7f41¢292
AnantuBHas paguanus. HepaBHOMEpHOCTB brbmorexa [IOK

24 TEMIIOB 3BOJTIOLHAY https://m.edso00.ru/7f41c292
HayuHble TMIIOTE3bI IPOMCXOKIEHHUS KU3HH brbmorexa [IOK

25 Ha Semie https://m.edso0o.ru/7f41c292
JloHay4HbBIE IPEICTABIECHNUS O 3aPOKIEHUH brbmorexa [IOK

26 — https://m.edso0o.ru/7f41c292

97 OCHOBHBIE JTaIbl HEOPraHUYECKOM brbmiorexa LIOK

9BOJJOINH

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

28 ['umoTess! 3apoXKICHUS KU3HI https://m.edsoo0.ru/7f41c292
Uctopus 3emiin 1 METOABI €€ U3YUCHUS. bubmuorexa [IOK

29 Jlaboparopuas padota «3yueHue u https://m.eds00.ru/7f41¢c292
OIHMCAaHNE UCKOAEMBIX OCTATKOB JIPEBHUX
OpPTaHHU3MOBY

bubmuoreka [{OK
30 HavanbsHbie STanbl OpraHudecKoi IBOTIONNN https://m.eds00.ru/7f41c292
bubmuoreka [{OK

31 OBOIIOLHS SYKapUOT https://m.edsoo.ru/7f41c292
OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEILHOTO bubnnorexa [JOK

32 mupa. [Ipaktuueckas pabora «M3yueHue https://m.eds00.ru/7f41¢c292
0COOEHHOCTEH CTPOEHUS PACTEHUH pa3HbBIX
OTJICIIOB»

33 OCHOBHBIE STAIlbl YBOJIOLHH KMBOTHOTO Bu6moreka [IOK
MHpa https://m.edso0o.ru/7f41c292
DBOJTIOIHS )KUBOTHBIX. [IpakTrdeckas bubnuoreka [IOK

34 pabota «3ydenne ocoOEHHOCTEN CTpOeHUS https://m.edso00.ru/7f41¢c292
MTO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTHe Ku3HM HA 3eMIIE TI0 DpaM M bubnmoreka [IOK
MepHoIaM https://m.eds00.ru/7f41c292

36 MaccoBble BEIMUPAHHsT — DKOJIOTUUECKHE bubnmoreka [IOK

KPHU3UCHI MPOILIOTO

https://m.edsoo.ru/7f41c292
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CoBpeMEHHBIH 3KOJOTMYECKUI KPU3UC, ET0

bubnunoreka LIOK

37 .
0COBEHHOCTH https://m.edso0o.ru/7f41c292
33 CoBpeMeHHast CUCTEMA OPraHMIECKOTO bubnmorexa LHOK
MPOIIOTo https://m.edso0o.ru/7f41c292
39 OCHOBHBIE CHCTEMATHIECKHE IPYIIITBI bubnmorexa LIOK
OpTaHI3MOB https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
40 AHTPOTIOJIOTHs — HayKa O YENOBEKe https://m.edso0.ru/7f41c292
a1 Pa3BuTHE NpecTaBIeHuI O IPOUCXOKICHUN Bubmoreka [IOK
YeToBeKA https://m.edsoo.ru/7f41c292
MecTo yenoBeka B CUCTEME OPraHUYECKOTO bubmuorexka [JOK
42 Mmupa. JlaboparopHnas padota «3yuenue https://m.eds00.ru/7f41¢c292
0COOCHHOCTEH CTPOCHHS CKENIETa YeIOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
bubmmoteka IIOK
43 JIBIDKYIIME CHIIBI AaHTPOTIOreHE3a https://m.eds00.ru/7f41c292
m CooTHoOIIEHNE OHOIOTNYECKHX U bubmorexa TIOK
COITHANTbHBIX (PAKTOPOB B aHTPOIIOTEHE3E hitps://m.eds00.ru/7f41c292
bubnunorexa LIOK
45 OCHOBHBIE CTaJIH aHTPOIIOTeHE3a https://m.eds00.ru/7f41c292
bubnunorexa LIOK
46 [TayieoreHeTHKA U MAJICOTCHOMHKA

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

47 DBOJIIONHS COBPEMEHHOTO YEI0BEKA https://m.eds00.ru/7f41c292
UYenoseueckue packl. [IpakTudeckas padbora bubmuorexa [IOK

48 «M3yueHune 3K0NOrnYeCcKuX aganTauuin https://m.edsoo.ru/7f41c292
YEJIOBEKa»

49 MeX QMCHMILUIMHAPHBIE METOIBI bubmorexa [IOK
AHTPOTIONOTHH https://m.edso0.ru/7f41c292

bubmuoreka [{OK

50 3apox/ICHHE M Pa3BUTHE SKOJIOTUH https://m.edsoo.ru/7f41c292
Mertoap! skonoruu. Jlabopatopuas padora Bbu6moteka [JOK

51 «M3yueHne MeTo10B HKOJIOTMUECKUX https://m.edsoo.ru/7f41c292
UCCIIEIOBAHUI»

52 3HayeHue SKOJIOTHIECKUX 3HAHUM ISt bubmiorexa [OK
YenoBeKa https://m.edso0.ru/7f41¢c292

bu6nmorexa LIOK

53 OKOIOrudecKue hakTophbl https://m.edsoo.ru/7f41¢c292
Abunornueckue GakTopbl. CBeT Kak bubmuorexa [IOK

54 sKosioruueckuit gpaxrop. JlaboparopHas https://m.edso0o.ru/7f41c292
pabota «BbIsiBIEeHNE TPUCTIOCOOIEHUI
OpPTaHU3MOB K BITUSTHHIO CBETa
Abuortnueckue Gaxktopsl. Temneparypa Kak bubmuorexa [IOK

55 sKosioruueckuit gpaxrop. JlaboparopHas https://m.edso0o.ru/7f41c292

pabota «BpIsBIEHNE PUCTIOCOOICHUI
OpPraHU3MOB K BIIUSTHUIO TEMIIEpaTyphbl»
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Aobunorndeckue GpakTopsl. BiaxkHocTs Kak
sKosioruueckuit gpaxrop. JlaboparopHas

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

56
paboTta «AHATOMHYECKHE OCOOCHHOCTH
pacTeHU U3 pa3HBIX MECT OOUTAHHUS
bubnunoreka LIOK
57 Cpetet 00MTaHMS OPraHU3MOB https://m.eds00.ru/7f41c292
bubmuoreka [{OK
58 buronornueckue purmsl https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
59 JKu3HeHHBIC HOPMBI OPraHH3MOB https://m.eds00.ru/7f41c292
bubnuoreka [IOK
60 Buotiueckue hakTops! https://m.edsoo.ru/7f41c292
3Hauenne OMOTUYECKUX B3aUMOIECHCTBUI bu6mmoteka IIOK
61 JUISL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie https://m.edsoo.ru/7f41c292
oOuTaHus
bubmmoteka IIOK
62 DKOJIOTHUECKHE XaPAKTEPHUCTHKHU TOIMYISLUH https://m.eds00.ru/7f41c292
OcHOBHBIE OKA3aTENN MOMYJISAINN: bubmuoreka [{OK
63 YHCJIEHHOCTD, INIOTHOCTD, BO3PAaCTHAS https://m.edso0.ru/7f41c292
MOJIOBasi CTPYKTypa
OcHOBHBIE OKA3aTENN MOMYJISAINN: bubnmnoreka [JOK
64 POXKIAAEMOCTD, IIPUPOCT, TEMII POCTA, https://m.edso0o.ru/7f41c292
CMEPTHOCTh, MUTPALIUN
but6mmoreka [IOK
65 DKoJjorudeckasi CTpyKTypa MonyJssuu

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

66 JlnHaMuKa HONYIALMH U €€ PeryIsaLus https://m.eds00.ru/7f41¢c292
67 KpuBbIe pocTa YMCIEHHOCTH TOIYJISILHH. Bubmiorexa [IOK
KpuBbIe BEUKUBAHUA https://m.edso0o.ru/7f41c292
DkoJoruyeckast HuIa Buaa. Jlaboparopras bubmuorexa [JOK
68 pabora «IIpucnocobneHus ceMsH pacTeHUI https://m.edsoo.ru/7f41c292
K pacceleHUIO»
bubmuoreka [{OK
69 Bun kax cuctema nomysisuui https://m.edsoo.ru/7f41c292
20 3aKOHOMEPHOCTH MOBEAECHHS M MUTIPALIUii bubmmorexa [IOK
SKUBOTHBIX https://m.edso0o.ru/7f41c292
bubmmoteka IIOK
7 Coo0miecTBO OpraHM3MOB — OHOIEHO3 https://m.edso0.ru/7f41c292
bu6mmoteka IIOK
72 DKocucTema Kak OTKpbITasi cucTeMa https://m.eds00.ru/7f41c292
73 KpyroBopoT BemeCTB U MOTOK SHEPIHHU B bubmorexa IIOK
SKOCHCTEME https://m.edso00.ru/7f41c292
bubnunorexa LIOK
74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI https://m.eds00.ru/7f41c292
but6mmorexa [IOK
75 DKOJIOTHYECKUE TUPAMU/IbI

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

76 M3MeHeHHs COOOMIECTB — CYKLECCHH https://m.edsoo.ru/7f41c292
7 [IpupoaHBIE SKOCUCTEMBL. DKOCHCTEMBI 03€P bubnmorexa LHOK
U peK. DKOCHCTEMBI MOPEH U OKEaHOB hitps://m.eds00.ru/741c292
- [IpupoaHbIE SKOCUCTEMBL. DKOCHCTEMBI But6mmoreka [IOK
TYHJIp, JIECOB, CTETEH, MyCTHIHb https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
79 AHTPOIOTEHHBIE IKOCHCTEMBI https://m.edsoo.ru/7f41c292
80 Vp6oskocucremsl. [lpaktudeckas paboTa Bubmoreka [IOK
«3ydenue u onucaHue ypoOIKOCUCTEMBI» hitps://m.eds00.ru/7f41c292
3akoHOMEPHOCTU (POPMUPOBAHUS OCHOBHBIX bubmuorexka [JOK
81 B3aUMOJICVICTBUI OPraHNU3MOB B https://m.eds00.ru/7f41c292
IKOCHUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHAN bubmmnoreka HOK
82 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM, https://m.eds00.ru/7f41c292
OpPraHU3MEHHOM, MTOMYJISIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX
83 Buocepa — oluiemianerapaas 060109Ka bubmorexa TIOK
SeMuTH https://m.eds00.ru/7f41c292
bubnunorexa LIOK
84 Yuenne B. 1. Bepraackoro o 6rnocdepe https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsI

https://m.edsoo.ru/7f41c292
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Kpyrosopots! BemecTs u

bubnunoreka LIOK

86 :
S —— https://m.edso00.ru/7f41c292
3onanbHOCTH 6UOoCchepsl. OCHOBHBIE OHOMBI bubmiorexa LIOK
87 ey https://m.edso0o.ru/7f41c292
bub6nmmoreka [IOK
88 YcToiiuuBocTh Ouochepsl https://m.eds00.ru/7f41c292
bubnuoreka [IOK
89 DKOJIOTUYECKNE KPUUCHI U UX TTPUUUHBI https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
90 BozneiicTBue uenoseka Ha 6uochepy https://m.edso0.ru/7f41¢292
o1 AHTpPONIOT€HHOE BO3JCHCTBHE HA bubmiorexa LOK
PACTHTEITHHBIA 1 AKHBOTHBLA MHD https://m.edso0.ru/7f41c292
bubmmoteka IIOK
92 Oxpana npupobt https://m.edso00.ru/7f41c292
93 OCHOBHBIE NPUHIUIIBI YCTOMYHUBOTO Bubmorexa LIOK
DASBHTHSA YeIOBEYECTRS H OPHPOIEL https://m.edsoo.ru/7f41¢c292
PanyoHansHOE IPUPOAOIIOIB30BAHUE U bubmuorexa [IOK
94 COXpaHeHHE OMOJIOrMYECKOro PasHOOOpas3Hsl https://m.eds00.ru/7f41c292
3emiu
05 O6061mmenue o Teme «MUKPOIBOTIOIUS U €€ Brbmrorexa [IOK

pe3yJIbTaThl»

https://m.edsoo.ru/7f41c292
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O606menue o Teme «MaKkpoIBOTIOIUS U €€

bubnunoreka LIOK

% PE3yIbTaThI» 1 https://m.edso0o.ru/7f41c292
O606mu1enue no Teme «IIpoucxoxaeHne u Bubimoreka [TOK

o pa3BHUTHE KU3HH Ha 3eMIIe» 1 https://m.edso00.ru/7f41c292
O606menue o Teme «IIpoucxoxacHue bubmoteka [IOK

%8 YEII0BEKA — AHTPOIIOTEHES) 1 https://m.eds00.ru/7f41¢c292

99 O6061eHne o Teme «IKOJIOTUs — HayKa O 1 bubmuorexa [IOK
B3aMMOOTHOIIEHHUSX OPTraHU3MOB) https://m.eds00.ru/7f41c292
Oo6o006uenue no Teme «OpraHusmsl U cpena bu6nuorexa LHOK

100 PN 1 https://m.edso0.ru/7f41c292
O6o01meHue 110 TeMe «IKOJIOTHS BUIOB U bu6mmotreka LIOK

101 - 1 https://m.eds00.ru/7f41c292
O606meHne o Teme «bruocdepa — Bubmmoreka [IOK

102 ro0albHAs YKOCUCTEMA» 1 https://m.edso0.ru/7f41c292
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IMMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE€ M POJU OWOJIOTUU B CHCTEME
€CTECTBCHHBIX HayK, B dbopmupoBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
M pCIIeHHMH  JKU3HEHHO  BAXHBIX  COLMAIBHO-3TUYECKHUX,
1 HYKOHOMHYECKHUX, IKOJIOTUYECKUX MPOOJIEM YeIOBEUECTBA, a TAKKE B
pELICHHH BOIPOCOB  PAIMOHAIBHOTO TPUPOAOINOIb30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K MPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenue cucremoll 3HaHM 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOIMYECKUX UCCIIET0BAHUAX KHUBBIX
O0BEKTOB M 3KOCUCTEM (ONHMCaHUE, HW3MEpPEHHEe, IPOBEICHHE
HaOroeHui); crocob6aMu BBISBICHHS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B NPUPOJE.

2 VYMeHue BbIIBUraTh TMIIOTE3bI, IPOBEPSITh UX IKCIIEPUMEHTAIBHBIMU
cpeAcTBaMu, (GOPMYIHMPYs Lelb WCCIEAOBaHUsA, aHaJIU3UPOBaTh
MOJIy4YE€HHBIE PE3YJIbTAThl U A€JaTh BHIBOBI.

BbisiBieHMEe 3aBUCUMOCTH MEXKIY MCCIEAYEMBIMU BEJIUYHMHAMM,
00BsICHEHHUE MOJIyUYEHHBIX PE3YIbTaTOB U (hOPMYIUPOBAHHUE BHIBOJOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BIafeTh CHUCTEMOW OHONOTHYECKUX 3HAHMM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoIIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(OKU3HB, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, IOMYJIAIUS, SKOCUCTEMA,
ouorieHo3, Ornocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBIA UIMMYHHUTET,
OuocuHTe3 Oenka, OWOMONIMMEPBI, TUCKPETHOCTh, CAMOPETYIISIIHS,
3 CaMOBOCIIPOU3BENICHUE, HAaCJIeICTBEHHOCTb, W3MEHYHBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);
Oouonorudeckue Teopuu: kierouHas Tteopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMYyHHUTETA [1.
Opnux, N.M. MeuHnukoBa, XpOMOCOMHasi TE€OPHUsI HACIEACTBEHHOCTH

T. MopraHa, 3akoH 3apoppiiieBoro cxojactsa K. bapa, sBosmonmonnas




teopusa Y. JlapBuHa, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
anTpororeHe3za Y. Jlapsuna; teopusi 6noreorneHo3a B.H. Cykauéna;
yuenue H.M. BaBuioBa o neHTpax MHOro0Opas3usi U MpOUCX 0K ICHUs
KylIbTypHbIX pactenuii, yuenue A.H. CeepuoBa o mnyrsix u
HaIpaBIIeHUSX dBoItoIMH, yaeHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHbI  (eOIMHOOOpa3usi  MOTOMKOB  TIEPBOrO  IOKOJICHUS,
pacilerieHusi TpU3HAKOB, HE3aBUCUMOTO HACJIEIOBAHMS MPU3HAKOB
I'. Menpnens; CUEIUIEHHOIO HACIeN0BaHUs IPU3HAKOB U HAPYILICHUS
cuerieHuss redoB 1. Moprana; TOMOJOTHYECKMX psAOB B
HacieacTBeHHOM wu3MmeHunBocth H.M. BaBunoa; renernueckoro
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapiieBoro cxozacTtsa K.
bapa; buorenerndeckwuii 3axou . ['exkens, . Mromepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npasuia (MuaumyMa FO. Jlubuxa, sxonorndeckoi mupamMuabl 4uced,
OMOMAacChl M DHEPTHUH);

rurote3bl (koameparHoi A.W. Omapuna, niepBudHOTO OynmboHa JIK.

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

YMmenune peuiaTtb IMOMCKOBBIC O1oJ0ruYecKue 3aaa4u, BBISABIIATH
MNPUYIUHHO-CJICACTBCHHLIC CBA3HU MCKIY HCCIICAYCMbIMU
OHOJIOrMYECKUMU O6I>CKTaMI/I, mnmpooeccaMu M ABJIICHUAMU, ACJIATb
BBIBOJbI U IIPOTrHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHUIIMYCCKUEC CXEMbI CKPCIIUBAHUA OJId PasHBIX THIIOB
HaCJICAOBAHUS ITPU3HAKOB Y OPIraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA

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

VYMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXAY CTPOCHHEM W
(GYHKLIMSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, opraHamMu u
CHUCTEMaMH OpPraHOB Y pAcCTEHH, KUBOTHBIX U YEJIOBEKAa; MEXIY
sTanamMu oOMeHa BELIECTB; dTallaMH KJIETOYHOTO KA U AKU3HEHHBIX
IUKJIOB  OPraHM3MOB; JTalmaMM SMOpPUOHAIBHOTO  Pa3BUTHS;
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (HaKTOpaMHu Cpeabl
oOuTaHus;  TpoleccaMd  SBOJIIOIMM;  JABIKYIIMUMHU  CHJIAMHU
AQHTPOIIOT€He3a;  KOMIIOHEHTaMH  pa3IUYHbIX  JKOCUCTEM U

HpI/ICHOCO6J'ICHI/I$IMI/I K HUM OpraHnu3MOB

YMeHue BBIIENSTh CYIIeCTBEHHBIC TPU3HAKHU:

CTPOEHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
1 MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B, SKOCUCTEM
u Ouochephl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB PACTCHHH,

JKHNBOTHBIX, YCJIOBCKA, IMponeccoB KHU3HCOACATCIbHOCTH,




NPOTEKAIOIMX B OPraHW3Max pAaCTEHH, JKUBOTHBIX U UEJIOBEKa;
OMOJIOTUYECKNX TPOIECCOB: OOMEHa BemecTB (MeTabou3M),
UH(pOpPMAIMU U PEBPAIICHHs SHEPTHH, OPOKEHHUS, aBTOTPOGHOTO U
reTepoTpoHOro THUIIOB MUTaHUA, (OTOCHHTE3a U XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, YMOpPHOreHe3a, mocTIMOPHOHAIEHOTO
Pa3BHUTHUS, Pa3MHOXKEHHS, WHIUBHIYaIbHOTO PAa3BHTHUS OpraHM3Ma
(oHTOreHE3a), B3aMMOJCHCTBHS T'EHOB, TETEPO3UCa; JEHCTBUI
HCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOLIET0, MABIDKYLIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIONaTpPUYEcKOro H
CHMITaTPHYECKOTO BUI000PAa30BaHMSA; BIHMSHUS JABIXKYIIUX CHII
SBOMIOLMM HAa TEeHOMOHJ TOMYJSALHUH; IPUCHOCOOICHHOCTH
OpraHM3MOB K cCpeae OOWTaHWs, YepeNOBAaHWs HaIpPaBICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

C(bOpMI/IpOBaHHOCTI) YMCHHA BBIACIIATL CYHICCTBCHHBIC ITPHU3HAKU
BUPYCOB, KIJIETOK IIPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPIaHU3MOB, BUJIOB, OMOTEOLICHO30B U IKOCUCTEM;
0COOEHHOCTH MPOLIECCOB 0OMEHA BEIIECTB U NPEBPAILEHUS SHEPTUU B
KJIeTKe, ()OTOCHHTE3a, IIACTUYECKOTO M SHEPreTUYeCKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, pa3BUTHA W
Pa3MHOKECHUS1, HHUBUYaJIbHOTO Pa3BUTHS OpraHi3Ma (OHTOreHe3a),
00pBOBI 3a CYIIICCTBOBAaHHE, €CTECTBCHHOTO otbopa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
OOUTaHMSA, BIUSHHUS KOMIIOHEHTOB HKOCHCTEM, AaHTPONOTCHHBIX
U3MEHEHMH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB

Y TIpEBpaIlleHHs DHEPTUU B Onocdepe

VYmeHne HCII0JIB30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JUISl JIOKA3aTelbCTBa
POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYII; B3aUMOCBSA3H
OpPraHuU3MOB M cpellbl OOWTaHMs; €JUHCTBA YEJIOBEYECKUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  oOpa3a  KM3HHM,  COXpaHEHHUs
pa3sHOOOpa3ust BUJOB U DKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS

IIPUPOJIBI U YEIOBEYECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIEpXKaHUs; UHTEPIIPETUPOBATh ITUUECKUE ACMIEKThl COBPEMEHHBIX
UCCIIEIOBaHN B OWONOTMHM,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rJ100anbHbIe IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

buonorusa xax HayKa. JKuBble cucTeMBl U X HN3YUCHHUEC

CoBpemeHHass OuoyIOorHsi — KOMIUJIGKCHAsi Hayka. buonormyeckue Hayku H
n3ydaembple UMU mpobiembl. DyHIaMEHTAIbHBIE, TPUKIIATHBIC W TIOUCKOBBIC
Hay4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3nauenue Ouonoruu B (HOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptunbl mupa. [Ipodeccuu, csa3annbie ¢ Ouonoruei. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESTEJIbHOCTA YEJOBEKA: MEIUIIMHE, CEJIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

1.2

1.3

JKuBbie cuCTEMBI Kak MpeAMET u3ydeHus: Ononoruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTh, CI0KHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aunus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpPraHU3ALMKU KUBBIX CUCTEM: MOJIEKYJIAPHBINA, KJIIETOYHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreoneHornueckuii), Oouochepusiii. Ilporecchl, mMpoucxoasimye B >KHBBIX
cucremax. OCHOBHBIE TPHU3HAKU >KUBOTO. JKH3Hb Kak ¢opMa CYIIECTBOBAHUS

MaTepuu

Meroasl Oumonornueckoil Hayku. HaOmronenue, u3MepeHHe, HKCIIEPUMEHT,
cucTeMaru3amnmsa, MeTaaHanns3. IloHgrme o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHoM. [lmanupoBanue skcnepuMenTa. IloctaHoBKa U MpoBepKa rUIoTeE3.
HyneBast rumote3a. Ilonarue BbIOOpKM U €€ aocToBepHOCTb. Pa3bpoc B
Oouosornueckux NaHHbIX. OIEHKAa JTIOCTOBEPHOCTH MOJYyUYEHHBIX PE3yJbTATOB.
[IprunHBI UCKAKEHUS PE3YIBTATOB dKCIepUMeEHTA. [IOHITHE CTaTUCTUYECKOTO

TCCTAa

KneTka kak Omosoruyeckasl CicteMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. MICTOpUS OTKpBITHS
kineTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. BupxoB). OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KIJIETOYHOU
TEOPHH.

Metoabl  MOJEKYJISIpHOM M KJIETOYHOH  OHMONOTMH:  MHKPOCKOIMS,
xpomarorpadus, 31ekTpodopes, METol MEYEHBIX aTOMOB, Iu(depeHIInalIbHOe

EeHTpU(YrupoBaHNe, KyJIbTUBHPOBAHNUE KIETOK
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XHMMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKPOIJIEMEHTHL. Boaa u
€€ poib Kak pacTBOPUTEIs, PEarcHTa, y4aCTHE B CTPYKTYPHUPOBAaHUU KIIETKH,
TEIUIOperyasauui. MuHepaabHble BELecTBA KJIETKU, UX OHOJOrnyeckas polib.
Ponb KaTMOHOB M aHHOHOB B KIIETKE.

buonoruueckue nonuMmepsl. benku. AMHMHOKHCIOTHBIM €OCTaB  OEJKOB.
CrpykTypsl OenkoBoil Mosekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBA3b. BTOpHuHas, TpeTuyHas, YETBEpPTUYHAs CTPYKTYyphl. JleHarypanwus.
CaoiictBa 6enxoB. Knaccudukanus 6enxo. buonorunueckue GpyHKIuu GEIKOB.
VYrneBoabl. MoHOcaxapupl, AUcaxapuibl, OJIMTOCaxapubl U MOJUCAXAPHUIBI.
OOummii 1maH cTpoeHuss U (U3UKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue GyHKINU YIIIE€BOIOB.

Jlumuner. [uapodunsHO-THAPOPOOHBIE CcBOiicTBAa. Kinaccudukarus mummmos.
Tpurnunepunsl, dpochonunuabl, BOCKH, crepousl. buonorndeckue ¢yHKIun
munuaoB. OOmme cBoiicTBa OMONOrMYeCKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJIYITPOHUIIAEMOCTb.

HyxneunoBbie kucnotsl. JIHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneoruapt. [Ipuanun kommuementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. Mecronaxoxienue u 6nonoruueckue ¢pynkimu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekyiasl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonoruueckue pynknuu AT®. BoccraHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIMU
B kierke. CekBenupoBanue JIHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMOPHU3UYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJT

Tumbr  KIE€TOK: JyKapHoOTHUeCKass M Tpokapuotudeckas. CTpyKTypHO-
(yHKIIMOHATIbHBIE 00pa30BaHUsI KIETKH.

Crpoenue nmpokaproTHueckoi kieTku. KierouHas creHka OakTepuil M apXxew.
OCOoOEeHHOCTH CTPOEHHUSI TeTepoTpPOPHON M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MecTO M poJIb MPOKApHOT B OMOIIEHO3aX.

Crpoenne 1 QyHKIIMOHUPOBAHHE DYKAPUOTHUYECKON KIETKH. [lnma3maTmueckas
MeMOpaHa (rua3manemMma). CTpykTypa miiazmaTuyeckoit Memopansl. Tpancnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMmOpaHy: maccuBHBIA (nuddysus,
obneruénHast Au¢¢ys3us), akTUBHbBIN (IEPBUYHBIA M BTOPUYHBIA aAKTUBHBIN
tpancnopt). [lomynponuriaemocts MemOpanbl. PaGota HaTpuii-KaJneBOTro
Hacoca. DHAOLUTO3: MUHOIMTO3, (GarouuTo3. Jk301uTo3. KierouHas creHka.
CrpykTypa 1 GyHKINU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

Huromna3zma. [uro3zons. [utockener. [IBmwxenune mmrormasmbl. OpraHOWIbI

KIICTKH. O}IHOMeM6paHHI)I€ opra"Houabl KIJICTKH: SHAOIINIAa3MAaTUYCCKaA CEThb
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(BIIC), anmapat ['oab1KH, JIN30COMBI, UX CTPOCHHUE U (YHKUINHU. B3auMocCBs3b
OJTHOMEMOpaHHbIX OpPraHou10B KiIeTKU. CTpoeHHe IrpaHy IsIPHOrO PEeTHKYIyMa.
Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KJIETOYHBIX MemOpaH. [maakuii
(arpaHynspHBIA) SHAOIIIA3MATHYECKUN peTHKyiayM. CekpeTopHas (QyHKIUS
annaparta ['onbmxu. TpaHcopT BeLIECTB B KIETKE. Bakyonau pacTUTENbHBIX
kietok. Kierounslit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenre n (yHKIMH MHUTOXOHAPHHA W TulacTu. llepBUYHBIC, BTOPHUYHBIE U
CIIO)KHBIE  IJIACTUABl  (OTOCHHTE3UPYIOIIMX  AYKApHOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opraHouabl kinetku CrpoeHune v (pyHKUMHM HeMeMOpaHHBIX
OpPraHouioB KieTku. Pubocombl. MukpoduiamMeHTsl. MBIIIEYHbIE KIIETKH.
MuxkpotpyOouku. Kitetounsiii nentp. CTpoeHHE M JABUKEHHME JXTYTHUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOIIa3Mbl. LIeHTproIb.

SAnpo. Obosouka s1pa, XpOMaTUH, KapuoIlia3ma, SApPbIILKHA, UX CTPOCHHE U
¢bynkuuu. SnepHeiii OenkoBbId MaTpuKc. [IpocTpaHCTBEHHOE pPacIONIOKECHHE
XpOMOCOM B HHTEp(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Kinerounsle BkmroueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JYKapuoOT

(pacTUTenbHOM, YKUBOTHOU, TPUOHOI)

AccuMUIISIIMS U JUCCUMMIIALIUS — JIB€ CTOPOHBI MeTabosin3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U IreTePOTPOPHBIA. YHacTue KHCIOpoaa B OOMEHHBIX
mpoleccax. JHepreTudeckoe oobecriedeHue KieTku: mnpeBpaiieHue ATO B
oOMeHHbIX Tmporeccax. DepMEeHTAaTUBHBIM XapakTep peakiHil KJIeTOYHOro
MeTtabonmu3ma. DepMeHThl, X CTPOCHHE, CBOMCTBA M MEXaHMU3M JEHCTBHSL.
Kodepmentsl. Otnuuust (QepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTOpOB.
benku-aktuBaropbl U OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(epMEHTATUBHBIX peaKkIil OT pa3InYHbIX (aKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYecKHX BewlecTB B KieTke. Porocunres. Ponb
XJIOpoIiacToB B mporecce (orocunTeza. CBeroBas W TeMHOBas (a3l
[IponykTuBHOCTH (hoTOCHMHTE3a. BnusiHue pa3nuyHbIX (akTOPOB HAa CKOPOCTb
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMOCHHTE3. PazHoobpa3zue OpPraHU3MOB-XEMOCHHTETUKOB!
HUTpUQUUMpYIOIIKE OaKTepUH, Kele300aKkTepun, cepoOaKTepuu, BOJOPOIHbIE
OaxTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnaspoOHble opraHusmbl. Bunabl Opokenusi. IIpoaykTbl OpokeHHs U HX
UCIOJb30BAHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHHU ¥ BO30YyIUTETN OOJIE3HEH.




AdpoOHBIE OPraHU3MBl. DTalbl YJHEPTeTUYECKOro ooMeHa. [1oaroToBUTENbHBIHI
atain. [THKoIn3 — 6ECKUCIOPOAHOE PACIIEIICHHUE TITFOKO3BI.

buonoruyeckoe OKHCIEHHE, WM KICTOYHOE JbIXaHUe. POb MUTOXOHApHI B
nporeccax — OHMOJIOTMYECKOro  OKHCHeHWs.  Llukimdeckue — peakiuH.
OxucnurensHoe GochopunupoBanue. [IpenmyiiecTBa a3poOHOTO MyTH 0OMEHa

BEILIECTB Iepes] aHadpOOHBIM. D(h(HEKTUBHOCTh IHEPTETUUYECKOT0 0OMEHa
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Peaknum marpuyHoro cuHTtes3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PEaKIUAIX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacleACTBEHHOW — uHGOpMaIuu.
I'enernueckuii koa, ero cBorcra. Tpanckpumnimsi — MmatpuuHbiii cuate3 PHK.
[IpuHIMOBI  TPAHCKPHUIILMHU: KOMIUIEMEHTApPHOCTb, AHTHIIAPAJUICIBHOCTD,
aCUMMETPUYHOCTb. TpaHcisanus U e€ dranbl. Yuactue TpaHcnoptHsix PHK B
OouocuHTe3e Oenka. YcnoBus 6uocunTesa O6enka. KogupoBanue aMUHOKHUCIIOT.
Poab pubocom B OrocuHTe3e Oenka.

Opranuzanys reHoMa y IpOKapruoT U SYKapHOT. Perynsius akTHBHOCTH T€HOB
y npokapuot. ['unoresa onepona (®@. Kaxo0, K. Mano). Perynaunus oOMeHHbIX
nporieccoB B kieTke. KiieTounslit romeocTas.

Bupycel — HekierouHsle (pOpMBI KH3HH U OONMUraTHbIe napa3utbl. CTpoeHue
MPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(paros.

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

COIIMaJIbHBIC U MCIUITMHCKHUC HpO6J’I€MLI

Knerounslif 1ukn, ero mnepuoisl M perymsiuua. Murepdaza u  MuTO3.
OcobeHHOCTH TPOIIECcCOB, MpoTeKaromux B MHTepdase. [loarotroBka kieTku
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUM), CHUHTETHUYECKUH H
MMOCTCUHTETUYECKHH (IPEMUTOTHYECKHI ) NEpUOABI HHTEP(a3bI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CUHTE3, AHTHUIIAPAJIIEIBHOCTD.
Mexanusm peruukanuu JJHK. Xpomocomsl. CTpoenue xpomocoM. Tenomepsl 1
TejroMepaza. XPOMOCOMHBIA HAOOp KIETKU — KapuoTwil. JIUTUIOUIHBIN U
rafmjouaHbIl  Habopsl XpoMocoM. ['omornoruunbsle Xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue knetku — Muto3. CTaiuu MUTO3a M MIPOUCXOAIINE B HUX MPOIECCHI.
Tuner muto3a. Kaprokunes m nuTokuHes. buonornueckoe 3HaueHHEe MHUTO3a.
Perynsauus mutoTMdeckoro nukia KieTkd. IIporpammupyemas kineTouyHas
ru0esnp — anomnros.

qDYHKHI/IOHaHBHaﬂ I'€HOMHKa

Opranusm Kak OuoJoruyecKas cuctTemMa

3.1

O)IHOKJ'IGTO'—IHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI nu

MHOT'OTKaHCBBLIC OPraHU3MBbI.




@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJItOYash BEreTaTUBHOE) U
nosioBoe. Buael Gecnooro  pa3MHOXKEHHS: [MOYKOBAHME, CHOPYJISIUS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxxkenue. IlonoBble kieTkH, wid Tamersl. Meito3. Cranuu
Meno3a. [loBenenne xpomocoM B Meinosde. Kpoccunrosep. buonormyeckunii
CMBICII M€#03a U MOJIOBOTO npouecca. Meno3 U ero MecTo B JKU3HEHHOM IUKJIE
OpraHU3MOB.

[Ipen3aponpiieBoe pasButue. I'ameroreHe3 y >kMBOTHBIX. [lonoBble kene3bl.
OOpa3oBaHne ¥ pa3BUTHE TMOJOBBIX KiIeToK. CriepmMaroreHe3 M OOTeHes3.
Crtpoenue mosioBbIX KieTOoK. OTUIOAOTBOpEeHHE W SMOpPUOHAIILHOE pPa3BUTHE
YKUBOTHBIX. CrocoObl  OIJIOJOTBOPEHMUS: Hapy’XHOE€,  BHYTpPEHHEE.
[TapTenorenes.

WnauBuyanbHOe pa3BUTHE OpraHu3MoB (OoHToreHe3). Craguu s3MOpuoreHesa
KUBOTHBIX (Ha mpuMepe nsryikn). pobaenue. Tunsl apodnenus. OcodbeHHoCTH
NpoOJeHrs MIEKOMUTAIOUINX. 3apO/IbIIeBble JTUCTKH (TacTpysIsaius). 3akiiaaKa
OpraHoB M TKaHEH W3 3apOJbIIIEBbIX JIMCTKOB. B3auMHOE BIUSHHE YacTeu
pa3BUBalOLIErocs 3apojbilia (3MOpUOHANIbHAS MHIYKLIMS). 3akiajka IUlaHa
CTPOEHMS KUBOTHOT'O KaK PE3yJIbTaT MEPAPXUUYECKUX B3aUMOJECHUCTBUN T'€HOB.
BnusHue Ha SMOpHOHANBHOE Pa3BUTHE Pa3IUYHBIX (DAKTOPOB OKpYKaIOILIEH
cpenpbl.

Poct um pasBurue xuBOTHBIX. [locTamOpmoHanbHBIA mepuoxa. IIpsmoe u
HempsiMmoe pas3BuTHe. PaszButne ¢ Meramopdo3oM y OECO3BOHOUHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3Ha4eHHE NPSIMOIO U HENPSMOTo
pa3BUTHA, UX pPACIPOCTpaHEHUE B MpUpojie. TUlbl pocTa )KMBOTHBIX. DaKTOPbI
peryisuMu pocTa >KMBOTHBIX M denoBeka. CTaguu mNOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U 4yesloBeKa. [leproasl OHTOreHe3a yeoBeka.
PasmHoxkeHne u pasButue pacreHuid. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTteHuid. OOpa3zoBaHue CIOp B TMpolecce Menosa.
I'amerorenes y pacreHnil. OIUIOJOTBOPEHHE W Pa3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOE OIUI0IOTBOPEHNUE Y IBETKOBBIX pacTeHuid. OOpa3oBaHue
U pa3BUTHE ceMeHU. MexaHM3Mbl pEryjsilud OHTOIeHe3a Yy pacTeHUH Hu

KHUBOTHBIX

3.2

HUctopust cTaHOBIEHHUS M PAa3BUTHS TEHETUKUM Kak Haykdu. OCHOBHBIE
T€HETUYECKUE TOHATUSA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIbHBIC
TEHbI, AJIbTEPHATUBHBIE NPU3HAKHU, TOMUHAHTHBIA M PELECCHUBHBIN NPU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YHCTas JMHHS, THOPUIBI, TEHOTHUN, (EHOTHI.
OcCHOBHBIE METO/JBl TEHETUKH: THOPHUIOJIOTHYECKUN, HUTOJIOTHICCKUH,

MOJIEKYJIAPHO-T€HETUYECKUI
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Monorubpunnoe ckpeumuBanue. llepBelii  3akoH MeHzaenss —  3aKOH
eaMHOoO00pa3uss THUOPHIOB IEPBOrO IOKOJeHUs. [IpaBHUIO JTOMUHHMpPOBAHUSA.
Bropoii 3akon MeHnaenst — 3aKOH paciieruieHus npu3HakoB. [{uronorndeckue
OCHOBBI MOHOTHUOPUAHOTO CKpeIUBaHusl. [ UmoTe3a 4yucToThl ramMer.
AHanu3upyroiee ckpemrBanue. [IpoMeXyTOuHbIN XapakTep Haclie0BaHHUS.
Pacmienyienve npu3HakoB MPU HEMOIHOM JOMUHUPOBAHUHU.

Jurubpuanoe ckpenuBanue. TpeTtuid 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HACJICIOBaHUS ~ MPHU3HAKOB.  L[UTONMOTMYECKUE  OCHOBHI  JAUTHOPHUIHOTO
CKpEIIUBaHUS.

CueruieHHOe HaclieqoBaHue npusHakoB. Paborer T. Moprana. CueruieHHOE
HACJIeIOBAaHUE T'€HOB, HAPYIICHHUE CUECIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M ONpeiesieHusl nojia. AyToCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OoMOramMeTHBIN U rereporaMeTHblid moJi. ['eHeTnueckas
CTPYKTYypa IOJOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOKECTBEHHBIH ajjIeM3M. B3amMoaelcTBUe HeasIebHBIX TI'CHOB.

KommnementapHocts. Onuctas. [lomumepus

BzaumopeiictBue reHoruna W cpensl  npu  (opmMHpOBaHMM  (pEeHOTHIIA.
N3meHunBoCTh NpU3HAKOB. KauecTBeHHbIE M KOJIMYECTBEHHbIE NMPHU3HAKU. Buabl
W3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MopaudukanonHas ~ U3MeHuMBOCTb. Ponb  cpeapl B (hopMHpPOBaHUM
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHBIH
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoIU(pHKalMOHHON
WM3MEHUYUBOCTH.

I'enotunnyeckass u3MeH4YMBOCTb. (CBOMCTBA T'€HOTUIIMYECKOM W3MEHUMBOCTH.
Buibl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MYTAI[HOHHAS.
KomOuHaTtuBHasT W3MEHYMBOCTh. Mei03 © TIOJNOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYMBOCTH. POJTb KOMOMHATUBHON N3MEHUYMBOCTH B CO3/TAaHUN
TeHETUUECKOro pa3HooOpasus B pejiesiax 0HOro BU/a.

MyranyoHHas '3MEHYUBOCTb. BUIbI MyTalii: FTEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U WHIyLMPOBAHHBIE MYTAlUH. SIepHblE M LUTOIIa3MAaTUYECKHE
mytaimy. ComaTtudeckue W TOoJIoBble MyTaluu. [IpudMHBI BO3HMKHOBEHUS
MyTalMid. MyTareHsl MW WX BIHSHME Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOIO TpOLEcca. 3aKOH T'OMOJIOTMYECKHX PSIOB B HACIEICTBEHHON
m3menunBoctu  (H.M.  BaBuioB).  BHesnepHas  U3MEHYMBOCTH U

HacCJICACTBEHHOCTD
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Kapuotun wyenoBeka. MexayHaponHas mnporpaMma HCCIEIOBaHUS TE€HOMa
yeloBeka. MeToapl  M3yYeHHs TEeHETHKH 4YeJIOBEKa: TI'eHeaJOTHYECKHM,
OJM3HELIOBBIH, LIMTOr€HETUYECKUH, MOMYJIAIIMOHHO-CTaTUCTUICCKUH,
MOJICKYJISIPHO-TEHETUUECKHUH. CoBpeMeHHOE omnpelieJIeHue  T'eHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIE C IIOMOIIIBIO
[111P-anamu3a. HacnencTBeHHble 3a00JICBaHMS  YejdoBeKa. I CHHBIE W
XPOMOCOMHBIE 0OJIE3HM  YeJIOBEKa. Boimesun ¢ HaclIeICTBEHHOM
MPEIPaCOI0KEHHOCTHIO. 3HaYCHUE MEUITMHCKON TeHETUKH B MPEO0TBPALICHUH

U JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukanus U cenekuus. 3apokKICHUE CEIEKIMU U JIOMECTHKAlUU. YUeHue
H.M. BaBwioBa 0 IeHTpax MPOHCXOXKICHUS M MHOT000pa3usi KyJbTYPHBIX
pactenuid. Ponb cenekumy B CO3aHMM COPTOB PACTEHUN M IOPOJ KUBOTHBIX.
Copr, nopona, mTaMM. 3aKOH TIOMOJIOTMYECKMX PAIOB B HACIIEACTBEHHON
m3menunBoctd H.M. BaBumnoBa, ero 3HaueHue Juist CeJEKIIMOHHOM paboTHI.
Metoapl cenekMOHHON paboTel. MckyccTBeHHBIH OTOOp: MAacCOBBI U
UHAWBUIYAIbHBIH.  OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
pou3BoauTENed MO0 MOTOMCTBY. OTOOp MO TE€HOTHUILYy C IOMOIIBIO OLIEHKU
(heHoTHUMNa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ MoMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOoJ| CeJIEKIIMOHHON paboThl. PagnannonHbli
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MyTaluil y KyJIbTypHBIX (opMm
opranusmoB. lcnonp30BaHHE T'€HOMHOIO pPENAKTHUPOBAaHUS U  METOJOB
pexomOuHanTHBIX JIHK mi1s momy4yeHust CX0IHOTO MaTepHaia Jjisi CEJICKIUH.
Iony4yenune nommmonoB. BHyrpuBuaoBas ruOpunusaiys. bianskoponacTBeHHOE
CKpelIrBaHue, WM WHOpUIMHT. HepoacTBeHHOE CKpelBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsbl. Vcnons3zoBanue rereposuca B cenekuuu. OtaanéHHas
ruOpuan3aius. [lpeononenue OGecruionusi MEXBHIOBBIX THOPHIOB. JlOCTHOKEHUs

CCIICKIIUH paCTeHI/Iﬁ M XKMBOTHBIX

3.7

OOBEKTBI, UCIIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPraHU3MBl, MX XapaKTepUCTUKA. TpaaullMOHHAas OMOTEXHOJIOTHSL:
xjie0oneyeHre, IMOMyYeHHE  KHUCIOMOJIOUHBIX  IPOAYKTOB,  BHHOJEINUE.
Muxkpobuonorndeckuii cuHTe3. OOBEKThl MHUKPOOMOJOTHUECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OILUIONOTBOPEHUE. PEKOHCTpYKIUSA SAHUEKIECTOK W KJIOHUPOBAHUE >XUBOTHBIX.
Merox TpaHCIUIaHTaUUU SAEP KIETOK.

XpOMOCOMHass M Te€HHasg WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HAa H
KoHcTpyHpoBanue pekoMOuHaHTHBIX JIHK. JlocTmkeHuss W mepCreKTUBBI
XpPOMOCOMHOW M TE€HHOW MHXXEHepUH. MeIUIMHCKUE OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cucrtema U MHOTOOOpasue OpraHMuecKoro Mupa

4.1

4.2

buonoruyeckoe  pasHooOpasue  opranu3MoB. CoBpeMeHHas  cHUCTEMaA
oprannyeckoro mupa. I[lpmHImnel knaccuduranuu opraHn3MoB. OCHOBHBIC
CHCTEeMaTHYECKHE TPYIIIIBI OPraHHU3MOB.

OCOOCHHOCTH CTPOCHHS M KU3HEACATETLHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJICTOUYHbIE TPUOBI, OJJHOKIJIETOUYHBIE BOJOPOCIH, IpyTHe
npotuctbl.  KomonumanbHele  opraHu3mbl.  JIBIDKeHHME — OJHOKJIETOYHBIX
OpraHu3MOB: aMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIUTa y OJHOKIETOYHBIX

OpraHu3MoB. Pa3ipakuMOCTh y OJTHOKJIETOYHBIX OPraHU3MOB. TaKCHUCHI

MHoOrokjieTouHble  pacTeHus. B3auMOCBA3b 4acTedi  MHOTOKJIETOYHOIO
opranusma. TkaHu, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOT'O OpraHu3Ma.
OpranusM Kak enuHoe 1enoe. Tkanu pacteHuil. TUIbl paCTUTENbHBIX TKaHEH:
oOpasoBarenibHas, IIOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
OcoOeHHocTH CTpOCHHS, (QYHKIMA W pACIOJOKEHUS TKaHEW B OpraHax

pacTeHui

4.3

4.5

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHU. O yHKIIMH OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /J[Bu»keHre MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MbI
n Hactuu. llorymomeHnue BOABI, YITIEKHCIOTO Ia3a U MHUHEPAIbHBIX BELIECTB
pactenusmu. J{pixanue pactenuil. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucteMbl pacTeHuil. Beinenenue y pacteHuil. 3ammura y
MHOTOKJIETOYHbIX pacTeHuil. Kyrukyna. CpeacrBa macCUBHOM M XMMHUYECKOU
3aIUThl. OUTOHLIMUIBL.

Pa3gpaxxuMoCTh U peryssnus y OpraHu3sMoB. Pa3apakuMoOCTb U pEryisnus y
MHOT'OKJIETOYHBIX PacCTeHUI. POCTOBBIE BEIECTBA U UX 3HAYEHUE
MHOroKIeTOYHbBIE  JKMBOTHBIE. B3aMMOCBSA3b 4YacTe MHOTOKJIETOYHOTO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTAaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu )KUBOTHBIX U Ye€lOBEKa. THUIIBI
JKUBOTHBIX TKaHEW: JIUTEIUalbHasi, COCAMHUTEIIbHAs, MBIIICYHAs, HEPBHAasd.
OcobenHoctu cTpoeHus, (YHKIHH M PACTHONOXKEHHS TKaHEeW B opraHax

JKHUBOTHBIX U YCJIOBCKaA

4.6

Oprasbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.
Omopa Tema opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIil 1 BHyTpeHHUU ckeneT. CTpOEHUE U TUIIBI COCTUHEHUS
KOCTEH.

JIBr>K€HME MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanue xkuBOTHBIX. IluTanue
MMO3BOHOYHBIX XKHUBOTHBIX. J[pIxanue >kuBoTHBIX. KoxxHOe nbixanue. XKabepHoe

U IErOYHOE JbIXaHUE.




JlpIxaHue TMO3BOHOYHBIX JKUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NErKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTeIbHas cUCTeMa YesoBeka. MexaHu3m
BEHTWISIMKM JIETKUX Yy MNTUI M MIEKONMUTAIOUMX. TpaHCHOPT BeUIeCTB Yy
OpraHu3MoB. TpaHCHOPT BeIECTB y KHUBOTHBIX. KpoBeHOCHas cucrema u €&
opranel. KpoBeHocHas cucTemMa  TO3BOHOYHBIX  KHMBOTHBIX. Kpyru
KpoBOOOpamieHus. OBOJIOLMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMbI NTO3BOHOYHBIX >KMBOTHBIX. Bbiienenue y opranuzMoB. Beinenenue y
XKUBOTHbIX. CoKparuTesbHble Bakyoiau. Opransl BbliesieHus. CBs3b IOJIOCTH
TeJla ¢ KPOBEHOCHOM M BBIJICJIUTENILHON CHCTEMaMu. BrijiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpOBBI M HX
MIPOU3BOJIHBIE.

PaznpaxuMoCTh 1 peryssinus y opranu3MoB. Pa3pakuMocThb y OJJTHOKIETOYHBIX
opranu3zMoB. Takcucel. PazapaXuMoCTh W perymsinusi y MHOTOKJIETOYHBIX
pactenuii. PocToBble BeliecTBa U UX 3HaYCHHE.

HepBHas cuctema u pediekTopHas peryisius y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHast cucrema u e€ oTnmenbl. DBONIONMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anropuTtmMoB u mporpamm it 3Q¢eKTUBHON (HYHKIIMOHATBHOM
aQHHOTallMd  TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLE

5.1

OpraHsl ¥ CUCTEMBI OpraHoB uesoBeka. OT/1esbl TOJIOBHOTO MO3Ta TO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexropHas nayra. be3yclioBHbIE U YCIIOBHBIE
peduiexcel. ['yMopanbHas peryisuuss U 3HJIOKpUHHAs CHUCTeMa >KUBOTHBIX U
yenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3aumocBsI3p HEpBHOM M 3HIOKPUHHOHN cucteM. ['unoranamo-runoduzapHas

cuctema. Pedrnekc u pednexkropHas gyra. besycioBHbie U yCIOBHBIE PedIEKCHI

5.2

3ammTa opranusma ot 6ose3nei. immyHHas cucrema denoBeka. KieTouHbli u
rYMOpaJbHBIH UMMYHUTET. BpoXn€HHbIN, NMPpUOOPETEHHBIN crenupuuecKuii
uMMyHUTeT. Teopusi KIOHaJIbHO-CEIeKTHUBHOro wuMMyHutera (I1.Dpnux,
®.M.bepner, C.Toneraa). BocmanutenbHble OTBETHI OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIT

5.3

KpoBenocHas cucrema u e€ opranbl. Cepaie, KpOBEHOCHBIE COCYIbI U KPOBb.

Kpyru xpoBoobparenus. Pabora cepaia u e€ peryasuus

5.4

Heixanne uenoBeka. Juddy3us Ta30B dYepe3 TMOBEPXHOCTh  KIETKH.
JpixaTenpHasg cucTteMa 4enoBeka. JlpIxaTrenbpHas IMOBEPXHOCTh. Perymsuus

nbIXxanus. J{pIxaTenbHbie 00bEMBI




5.5

5.6

5.7

[InmeBapurenbHas cucreMa 4denoBeka. OTAensl NMUIEBAPUTEIBHOIO TPaKTa.
[MumeBaputenbHble  Kene3bl.  BHYTpPUIONIOCTHOE U BHYTPUKIETOYHOE
MUIIeBapeHne

[TokpoBel W ux npousBoaHbie. Opranel BblaenaeHus. [louku. CTtpoeHue u
¢bynkmonupoBanue HeppoHa. OuibTpalus, CeKpelus 1 00paTHOE BCaChbIBAaHHE
KaK MEXaHU3MbI paboThI OpraHoB BeieneHus. OOpa3oBaHNe MOYH Y YEJIOBEKA
JIBu>keHME ueroBeKa: MpllieyHas cucreMa. CKeleTHble MBIIIIBI U UX paldoTa.

CrpoeHue u TUIBI COEAMHEHUST KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

6.2

OpomonionHass  Teopus Y. Jlapuna. Ilpenmnoceuiku  BO3HMKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTsh Y. JlapBuHa.

JIBIoKy1Me cuiibl 3BOMIONMU BUAoB 1o Y. JlapBUHY (BBICOKas MHTEHCUBHOCTh
pa3sMHOXEHHsT OpraHM3MOB, HAacJeACTBEHHas HM3MEHUMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuarernaeckoit Teopun 3Bomonuu (CTI). Heirpansnas teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAs OMO0JIOrHsl. 3HaueHHe IBOJIOLMOHHON

Teopur B GOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa

[lonmynsanus kak ayeMeHTapHas eAWHMLA HBOMOLHU. COBPEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOr0 pazHoOoOpa3us M CTPYKTYphl nomyisiuil. M3meHenue
reHooHAa MOMYJSALMU KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiitnOepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) S3BOMIOUMHA. MyTallMOHHBIN
npouecc. KomOnHatuBHas u3MeHuuBOCTh. [lpelid reHoB — ciydaiiHble
HEHAIpaBJIEHHbIE W3MEHEHHsS 4YacToT ajulesedl B momymauusx. O¢dext
ocHoBarens.  Murpamuu.  M3omsuus — momynsuuil:  reorpaduueckas
(mpocTpaHCTBeHHas1), OMooruyeckas (pernpoayKTUBHAs).

EctectBennbiii 0oTOOp — HampaBigoomuid (axktop sBomouuu. DopMel
€CTECTBEHHOr0 0TOOpa: ABWXKYIIUN, CTaOMIM3UPYIOLIUH, pa3pbIBAIOIIMMA
(mm3pyntuBHbii). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB ~ Kak  pe3ylbTaT  MHKPOIBOJIOIUH.
Bo3HukHOBeHHE  mpHCNIOCOONEHMH y  opraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaeHuii y opraHu3MoB. OTHOCUTENBHOCTD
MIPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u crTpykTypa. BumooOpasoBaHue Kak pe3yibTar
MUKpo3Botonuu. M3omsamus — kimodeBoit gaktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: AJUTOTIATPUIECKOe (reorpaduueckoe),
CHUMIIaTpU4Yeckoe  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOWIU3AINS,

r1z16p1/1;u/13au1/15{). I[J'II/ITCJIBHOCTL 9BOJJIIOIIMOHHBIX ITPOLCCCOB.




Mexanu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb 3BOMIOIMOHHOM OHONIOTHH B Pa3pabOTKE HAYYHBIX METOJIOB COXPAHEHUS
Onopa3zHooOpazus. MHUKPOIBOMIONUS U KOABOIIOLUS MAPA3UTOB U MX XO35EB.
Mexanu3mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CHOCOOBI

00pBObI C Hel

6.3

6.4

MeToabl U3y4eHUs MaKpO3BOMIONMH. [[ageoHTONOTnYeCKre METOABI U3yUCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.
buoreorpaduueckue meroas! n3ydenus spomonnu. CpaBHeHHE QIIOPHI U hayHbI
MaTepUKOB U OCTPOBOB. buoreorpapudeckue odnactu 3emian. Bunsr-sunemuxu
U PEJUKTBI.

OMOpPHOJIOTHYECKUE M CPAaBHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3Y4YEHUS
IBOJNIONMH. ['€eHEeTHYeCKHEe MEXaHMW3MBI JBOJIIOLMHM OHTOTCHE3a U TIOSBICHHS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
Pynumentapaple  opraHel M aTaBU3MBL.  MOJIEKYISIPHO-TEHETHUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YyYeHHsS  DBOJIOIHH.
I'omosnoruunsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIIOT€HETHYECKUX
JIePEBHEB.

XPOMOCOMHBIE MYTAITUH U BOJIOIHS TEHOMOB.

OOue 3aKkOHOMEpHOCTH (MpaBuiia) 3BOJrOLMH. HeoOpaTuMocTh 3BONIOIMH.

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

HayuHble rumoTe3sl NpPOMCXOXAECHUS >KU3HM Ha 3emse. AOHOreHes u
naHcnepmusd.  JloHaydHble  TPEACTABIEHUS O  3apOXKACHUM  KU3HU
(kpeaunoHu3M). Il'umoresa MOCTOSHHOTO CaMO3apOXKACHMSI JKU3HU U €€
onpoBepxkenue oneitaMu  @D. Penu, JI. Cnamnanunanu, JI. Ilacrepa.
IIpoucxosxaeHne >ku3H1 1 acTpoOUOIOTHSI.

OcHOBHBIE 3Talbl HeOpraHuueckon sBostouu. Ilnanerapuas (reosornyeckas)
sBOJIIOLIMSL. XMMHYECKas HBOJIOLMA. AOHOreHHBIH CHHTE3 OpPraHUYECKUX
BemectB u3 Heoprannyeckux. Ombeir C. Mwmmnepa u I'. FOpu. OGpa3oBanue
nosimMepoB u3 MoHoMmepoB. KoanepBatnas runoreza A.M. Onapuna, runoresa
nepsuyHoro OymboHa J[x. XonneiHa, reHetnueckas rumnoresa . Meémnepa.
Pu6o3sumsl (T. Yek) u runoresa «mupa PHK» V. I'unbepra. ®opmuposanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKJIETKH.

Hctopusa 3emnn n MeToasl €€ uzyueHus. Mckonaemble OpraHU4eCcKUE OCTaTKH.
I'eoxpononorust u e€ mMetoabl. OTHOCHTENbHAs U a0COTIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHonOrMYeckas mKana: 30Hbl, 3pbl, IEPUOBL, FTOXH.

HauansHeie 3Tansl opranndeckoit 3pontonnd. [losBienne n 3BorOIMS EPBBIX

KJICTOK. 3BOJ’IIOI_II/ISI Metaboau3Ma. Bo3HUKHOBeHUE IEPBLIX SKOCHUCTCM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOIIEHKM KaK aHaJor NEepBbIX Ha 3emie
coobmectB. CTpoMaToauThl. [IpOKapruOThI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOLMUOHHOE MPOUCXOKICHHE
BUpYycoB. [lponcxokieHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHME
OCHOBHBIX I'PYyIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE ATanbl HBOJIONMH BBICHIMX pacTeHuil. OcHOBHbIE apoMOp(O3b
pacrenuii. Bbixoa pactenuii Ha cymy. [losiBieHne CHOpOBBIX pacTEHU U
3aBoeBaHne UMM cymu. CemeHHble pacTeHMs. lIpomcxoxkneHne LBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tamnbl SBONIONUHM KUBOTHOTO Mupa. OCHOBHBIE apoMOpQO3bI
KUBOTHBIX. Bennckas dayna. KeMOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX
tunoB. [lepBbie xopaoBbIe KUBOTHBIE. JKU3HD B BOJIE. DBOJIIOIMS T03BOHOYHBIX.
[Mpoucxoxneane ampubuit u pentuwmii. [IponcxoxaeHne MICKOUTAIONUX H
ntul. [Ipunnun xmodeBoro apomopdos3a. OcBoeHHE OECMO3BOHOYHBIMU H
[103BOHOYHBIMH KUBOTHBIMU CYIIIU.

Pa3BuTHe %u3HU Ha 3emJie 110 3paM U IepUoaM: apxel, poTepo30H, ajaeo30Hu,
Me3030H, KaiiHo30#l. OOmas xapakTepuCTHKa KIMMara M TIe0JIOTMYECKUX
npoueccoB.  [losBienne W pacuBeT  XapaKTEPHBIX  OpPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BBIMMpPAHUSl — 3KOJOTMYECKHE KpU3HChl mpouuioro. [IpuunHbl U
CJIEICTBUSL MacCOBBbIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTUYECKUI KpU3HC, €TO

0CO0EHHOCTH

6.5

Paspensl u 3agmaum anTponosornu. Metoael aHTpononorud. CTaHOBJIEHHE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YenoBeka. COBpEMEHHBIE HAyUHBIE TEOPUH.
CxoncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YeIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOp(OJIOTHYECKHE, SMOPHOIOrUYECKHE, ¢bu3noI0ro-6MOXUMHUIECKHE,
nosefeHueckne. OTiMuus YenoBeKa OT JKUBOTHBIX. IIpsimMoxoxnenue u
KOMIUIEKC CBSI3aHHBIX C HUM MpPHU3HAKOB. Pa3BUTHE TOJIOBHOrO MO3ra U BTOPOM
CUTHAJIBHOW CHCTEMBI.

JBwxyume cuibl ((pakTopbl) aHTpoIloreHesa: OMOJOTHYECKUE, COLMAJIbHBIE.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOr'eHE3E.
OcCHOBHbBIE CTaJUM aHTPOIOreHe3a. ABCTpPAJIONUTEKH — JBYHOTHE MPEIKU
moned. YenoBek yMmelnbld, NEpBbIE HW3TOTOBIEHUS OpyAui Tpyna. Uemosek
NPSIMOXOAALIMA M TepBBIA BBIXOJ JoJed 3a mpenensl Adpuxu. Yemosek
reiaensoeprckuii — oOIui MpeloK HeaHAepPTaIbCKOrO YelOBeKa M YeJoBeKa

pa3zymHOro. YenoBek HEaHIEPTAIbCKUI KaK BHJ JIIOJEH XOJOJHOTO KIMMAarta.




UYenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JACHUCOBCKUN YEIIOBEK, OCBOCHHE
KOHTHHEHTOB 3a IpeneiaamMu AQpukH.

DBOJIOIUS COBPEMEHHOro uYenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIUSIX
YyenoBeka. MyTallMOHHBIN nporiece U noauMopdusm. TlonyasimoHHbIE BOJIHBL,
npeti reHoB, Murparus u «3PQPEKT OCHOBATEIS B MOMYJISAIHUIX COBPEMEHHOTO
YeloBeKa.

UYenoBeueckue pacel. [lonsitue o pace. bombmime packl: eBporeouHas
(eBpa3uiickasi), aBCTpaJIO-HErpoMJHAsi (PKBATOpUAIbHAs), MOHTOJIOUHAS
(a3marcko-amepuKkaHckas). Bpems u myTtu pacceneHusl 4eJoBeKa MO IUIaHEeTe.
EaunctBo dyemoBeueckux pac. HayuHas HecOCTOATEIBHOCTh —pacHu3Ma.
[IpucnocoOaeHHOCTh 4YeloBeKa K Pa3HbIM YCIOBUSAM OKpPYXKAIOIIEH Cpellbl.
Bnusiane reorpaduueckoit cpeapl W apedida TeHOB Ha MOPQOJIOTHIO U

(U3NOTIOTHIO YeIOBEeKa

OKOCUCTEMEI U MMpuCymue MM 3aKOHOMECPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMH HAYKaMHU.
Mertoab! 3konorud. IloneBble HaOMOAEHMS. ODKCIEPUMEHTHI B HKOJOTHMH:
npupojHble U JabopaTopHble. MojenupoBaHue B HSKOJOTUM. MOHUTOPHUHT

OKPY>KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okonornyeckue (hakTopel U 3aKOHOMEPHOCTH uX neictBusa. Knaccupukanus
9KOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOme 3aKOHOMEpPHOCTH JCUCTBHUS AKOJOrHMYecKuXx (axrtopos. IlpaBuio
munumyma (K. [mnpenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOHMOHTHBIE OPTaHU3MBI.

Abuotnyeckue akropsl. CBET Kak 3Kojgorudeckuit ¢pakrop. JleiicTBre pa3HbIX
Y4acTKOB COJIHEYHOI'O CHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE TPYIIIbI
pacTeHM M JKMBOTHBIX II0 OTHOIICHHIO K CcBeTy. CHUrHajbHas poJib CBETa.
doTonepuoausM.

Temnepatypa kak »dkojorumueckuil ¢akrop. JleficTBue Ttemmeparypbl Ha
opranusMsl. [IoMKuI0TEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonornyeckuit (axrop. IlpucnocoOnenus pacreHuil
MO/I/IEpKaHuio0 BOHOTO OanmaHca. Knaccudukaiys pacTeHH IO OTHOIIEHHIO K
BoJie. [Ipucnocobnenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHHMsl OpraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, MOYBEHHAs,
ryOMHHAsg TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMUYECKUE
0COOCHHOCTH cpesl obuTaHus opraHusmoB. [IpucrnocoOneHus OpraHu3MoB K

JKU3HH B PA3HBIX CpChax.




buonorudeckue putmbl. BHemHue u BHyTpeHHUE pUTMBL CyTOYHBIE H
roJu4HbIe pUTMBL. [IprUcroco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUU KU3HU.

XKuznennsie popmbl oprann3moB. [lorsTrue o xu3HeHHOH (opme. JKu3HEHHBIE
(OpMBI pacTeHUM: JEPEBbs, KyCTAPHUKHU, KYCTAPHUIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI JKUBOTHBIX : TUIPOOHOHTHL, F€OOMOHTHI,
a’poOnOoHTBL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue dakropbl. Buasl OHOTHYECKHX B3aWMOJICUCTBUN: KOHKYPEHITHS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyallu3M,
KOMMEHCaJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUsA  (Tommueckue, Qopuueckue, (adpudeckue). 3HaueHUE
OMOTHYECKMX B3aUMOJCWCTBUIN Ui CYIIECTBOBAHUS OPraHU3MOB B cpele

oOutanus. [I[puHIUI KOHKYPEHTHOTO UCKIIOYEHUS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisinuu. [lomyrsus kak Ouojornaeckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, PU3HUecKrX 0apbepoB U OCOOCHHOCTEH
6uosioruu BU0B B (POPMUPOBAHUN IPOCTPAHCTBEHHOW CTPYKTYPbI MOMYJISALMM.
OcHOBHbIE ITOKA3aTeIN MOMYJSALUU: YUCIEHHOCTb, INIOTHOCTh, BO3pacTHas U
IIOJIOBAsi CTPYKTYypa, pOXKAAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCT,
MUTpaLys.

Okosorudeckas CTpykTypa mnomyiasiuuu. OneHka 4YHMCIEHHOCTH HOILYJISLHMH.
JIuHaMyKa MONMyJsIuyu U €€ peryisinusa. buoTH4ecKuii NOTEHIUAN TOIYJIALIHH.
MopenupoBanne AuHaMuUKM nonyiaanud. KpuBele pocTa  YHCIEHHOCTH
nonymnsinuu. Kpussle BeDkUBaHMs. Perynsanus 4uCIEHHOCTH MOMYJISLUN: POIb
(GakToOpoB, 3aBUCALUIMX U HE 3aBUCAIUX OT IUIOTHOCTU. OKOJIOTHYECKHE
crpareruu BunoB (r- u K-crparerun).

[TonsiTne o0 »sKonoruueckod Humie Buaa. MecroobutaHnue. MHoromepHas
Mozenb dkosorndeckor Humu JIk.M. Xaruuncona. PazMepsl dkosornueckou
Huwu. [ToreHnuanbHas U peaan3oBaHHas HULIN.

Bun kak cucrema mnomyisuuil. Apeanbl BUAOB. Buabl M HUX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUUil  KUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsa3u Mexay
opraHuzMamMu B OuolieHO3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKUMOHATBHBIE OJOKM OPTraHU3MOB B HKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Lenu u CeTH.
Abuotnyeckue 610k 3kocucteM. [1ouBbl U miIbl B 3xkocucreMax. Kpyrosopor

BCIICCTB U IMOTOK SHCPIUH B SKOCUCTCME.




7.5

7.6

OcHOBHBIE MOKa3aTeNu 3KOCUCTEMBI. brioMacca u mpoaykuus. DKOJIOTHYECKUE
MMUPaMUJIBI YrCcesl, OMOMAaCChl M SHEPTHH.

HarmpasiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIlecCHH. [lepBuuHbIe 1
BTOPUYHBIE CYKLIECCHUM W WX NPUYUHBL. AHTPOIOT€HHBIE BO3JCUCTBUS HaA
cykieccun. KnmmakcHoe — cooOmiecTtBo.  buopazHooOpazue ©  TOJTHOTA
KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoaubie 3KOCHCTEMBI. AHTPOIOTEHHBIE SKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHo3. Paznuuust Mex1y aHTPOIIOT€HHBIMH U IPUPOIHBIMHU SKOCUCTEMaMH.
Ypboakocucrembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['opojackas dopa
n ¢dayna. CuHaHTpOnHM3amMs TOPOJCKOW (ayHbl. buomorumdeckoe w
X035HCTBEHHOE 3HAYCHHE arpodKOCHCTEM M YPOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHHSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B YKOCHCTEMAX.
[Tepenoc sHEpPrUM U BENIECTB MEXKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHu3MOB, TMONYJALMIA M SKOCHCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BOSﬂCﬁCTBHﬁ

buochepa — oOmerianerapuas oOosouka 3emild, TAE€ CYIIECTBYET WIH
cymiectBoBasia ku3Hb. Yuenue B.M. Bepnaimckoro o Omocdepe. Obnactu
o6uocdepsr u e€ coctas. J)KuBoe BemiecTBo 6Mochepsl 1 ero GyHKINH.
3aKOHOMEPHOCTH cyliecTBoBaHus Ounocheprl. OcobeHHOCTH Ounochepsl Kak
riobanpHOM  SKOocucTeMmbl. JlMHamuyeckoe paBHOBecue B Oumocdepe.
KpyroBopotsl BemiecTB ¥ OHOTC€OXMMHUYECKHE IUKIBI (yriepoja, as3oTa).
PurmuaHOCTS siBIIeHMI B Onochepe.

3oHanbHOCTh OMOchepsl. [TonsTre 0 6Mome. OCHOBHBIE OMOMBI CYIIU: TYHJIpA,
XBOWHBIE Jieca, CMEIIaHHble U LIUPOKOJUCTBEHHBIE JIeca, CTEMH, CAaBaHHBI,
MyCTBIHU, TPONHMYECKUE Jieca, BBICOKOTOPhS. Kimmar, pacTUTeNbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa U (yHKIMS KHUBBIX CUCTEM, OLIEHKA MX PECYpCHOIr0 MOTEHIHMaiIa U
O6uochepHbIX QyHKIHUIT

DKosornyeckre Kpu3uchl U X Npu4YuHbl. Bo3aelicTBue yenoBeka Ha 6uochepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3yxa. 3arpsa3HeHUe BOAHOM Cpebl.
Oxpana BoIHBIX pecypcoB. Pa3pymenne noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpONOreHHOe BO3JCHCTBUE HA PACTUTENBHBIA W KUBOTHBIA Mup. OxpaHa
PacTUTENILHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPUHILHUIIBI OXPaHbl MPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiembie mnpupoanbie Ttepputopun (OOIIT).

borannueckue caJibl M1 300JIOTMYCCKUE ITapKH.




OCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS YEJIOBEUYECTBA U IPUPOJBL.
PanyonanbHOoe  IPUPOAOIOIB30BAHME M COXPAHEHHE  OMOJIOIMYECKOIro

paszHooOpasus 3emiau




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buosiorus, 10 kimacc A.B. Tepmos, P.A. IletpocoBa «M31atenbcTBO
Muemosunay 2025 ron.
* buonorus, 11 knacc A.B. Tepmos, P.A. [lerpocoBa «3aaTenscTBO

Muemosusa» 2025 ron.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
 buosiorus, 10 kimacc A.B. Tepmos, P.A. IletpocoBa «M31arenbcTBO
Muemosuna» 2025 rog.

* buosnorus, 11 kimacc A.B. Tepmos, P.A. IlerpocoBa «M3marenscTBO

MmuemosuHay 2025 ron.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Emunas xomiekius Ludposeix O6paszoBarenbHbIX Pecypcoy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnexrponnslii yueOHUK «BHOIOTHSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kierox

5. http://biokhimija.ru/lekcii-po-biohimii.html - onoxumust

6. http://evolution2.narod.ru/index.htm - sBosrorust

7. http://nrc.edu.ru/est/r4/ - buonornyeckas KapTUHA MHpa



8. http://planete-zemlya.ru/ - [lnanera 3emis
9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.n
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