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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydyebHOMYy mnpenmety «buonorusi» (nmanee - Ouojorusi) Ha
YpOBHE cpeqHero oodiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit denepanmmy,
OI'OC COO, Konuenuuu mnpenoaaBaHusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

Cornacno nonoxenusm ®I'OC COO mnpodunbHbie y4eOHBIE MPEAMETHI,
u3ydaemble Ha YriayOJE€HHOM YypOBHE, SBISIOTCS crmocoboM muddepeHnnanum
o0y4yeHHs Ha YpOBHE CpeHEro oOuiero oOpa3oBaHUs W MNPU3BAHBI 00ECTICUUTH
IPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHUM OOLIUM, CpPEAHUM
npodeccuoHaIbHBIM U BBICIIMM 00Opa3oBaHuEM. B TO ke BpeMsl KaAblid U3 3THX
y4eOHBIX TMPEIMETOB JIOJKEH OBbITh OPUEHTHUPOBAH Ha MPHOPUTETHOE pPEIICHHE
o0pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C
npodopueHTanueil 00y4Jarmuxcss 1 CTUMYJIUPOBAHUEM HMHTEpeca K KOHKPETHOMN
00JJaCTH HAYYHOTO 3HAHUS, CBA3AHHOTO C OMOJOTHEH, MEIUIIMHOM, SKOJIOTHEH,
IICUXOJIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yuyeOHOMY mnpeametry «buomorus» naér mpencraBlieHHE O
Henu M 3ajJadyax M3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
YPOBHE, OIpeaesieT 00s13aTebHoe (MHBApUAaHTHOE) IPEAMETHOE CO/IepKaHUE, €ro
CTPYKTypUpOBaHHE II0 pa3leiaM W TeMmaM, paclpeneieHre I0 KiaccaM,
PEKOMEHIYeT MOCIEAOBATeIbHOCTh HM3y4€HUs Y4YeOHOro marepuana ¢ y4d€roMm
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3CH, JIOTMKM y4eOHOro Ipolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcs. B mporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3yYe€HHUEM OHOJOTMU Ha YPOBHE
OCHOBHOI'O  o0miero  oOpa3oBaHusi, Onarojapsd 4YeMy [pOCMaTpHUBAETCs
HANPaBJICHHOCTh HAa  MOCJEAYIollee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUA O 30pOBOM 00pa3e JKW3HM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKarouied mnpupogHou cpeae. B
nporpaMme Mo OWOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4E€OHOTo MpeameTa
«buonorusiy B peanuzammu  TpeboBanuit DPIOC COO K T1IAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM U MpPEIMETHBIM pe3ylbTaTaM OOy4YeHHUs H B
(GOpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IO3HABATEIBHOW  JI€ATEIBbHOCTH
OOy4JaromMxcss MO OCBOCHHUIO COJEpkKaHUS OHOJOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CPEIHET0 00111ero 00pa3oBaHuUs.

VYueOHblii npeamer «buonorus» Ha ypoBHE CpelHEro odiiero oOpa3oBaHUs
3aBepiiaeT OuojorMyeckoe o0pa3zoBaHME B IIKOJIE€ W OPHEHTHPOBAH Ha
pacuIMpeHre U YriiyoJieHHe 3HaHUN 00ydYaroluxcs O >KMBOW MPHUPOJIE, OCHOBAaX



MOJIEKYJIIPHOM M KIJIETOYHOW OHMOJOrMH, SMOPHOJIOrMM M OHOJIOTMU pa3BUTHS,
TeHETHKH, CEJIEKI[UU, OMOTEXHOJIOT UM, HIBOJIIOIMOHHOT'0 YYEHHS U KOJOTUH.

N3yyenue yueOHoro mpeamera «buonorusi» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOyYarolIUMXcs K IOCJIEIYIOIIEMY IOJYy4EHUIO
Ouonornyeckoro  oOpa3oBaHHMs B  By3aX W OpraHu3alMAX  CPEIHEro
npodeccroHaabHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIsIET CUCTEMA
OMOJIOTMYECKUX  3HAHWW, TIOJIyYEHHbIX TpU  HM3YyYEHUH  OOydYarolUMUCs
COOTBETCTBYIOIIUX CUCTEMATUYECKUX pa3fesioB OMOJOTUU HAa YPOBHE OCHOBHOTO
obuiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHMA TOJNy4aroT pa3BuTHe. Tak,
paclIMpeHbl W YriIyOJieHbl OHMOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YEeIOBEKa, OOLIMX 3aKOHOMEPHOCTSX MKHU3HHU,
JOTIOJTHUTENIBHO BKJIFOUEHBI OMOJIOTMYECKHE CBEICHUS IPUKIIAHOIO U TOMCKOBOIO
XapakTepa, KOTOPbIe MOXXHO HCIIOJb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takxke MHTErpanus OWMOJIOrMYECKUMX 3HAHUNA C
COOTBETCTBYIOIIUMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYAIOLUUMUCS NPU H3yYEHUU
busuku, XumMun, reorpaduu 1 MaTEMaTUKU.

CrpykTypa nporpammsl 1o y4yeOHOMY mnpeamery "buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA MOAXOAbl K M3YUYEHUIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MrUpa Ha 3emie,
COXpaHEHUsi OHMOJOTMYECKOro pa3HooOpa3us IutaHersl. Tak, B 10 kiacce
U3YYaIOTCS OCHOBBI MOJIEKYJISIPHOW M KIJIETOYHOW OWOJIOrMH, 3MOPHOJIOTHH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEIEKIUU, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJNIOTHH, aKTYyaJM3UPYIOTCS 3HAHHUS OO0y4aromMxcs Mo OOTaHWKE, 300J0THH,
aHatoMuu, (Qusnonoruu uenoeka. B 11 kmacce wu3y4aroTcs 3BOJIIOLMOHHOE
y4€HHUE, OCHOBBI IKOJIOTHUHU U YUeHHE 0 Onocdepe.

VYueOnbiti  mpeamer  «buonorus»  npu3BaH  00ECMEYUTh  OCBOCHHUE
00y4aroImIMMHUCs OMOJOTMYECKUX TEOPUH M 3aKOHOB, UJEH, MPUHIIUIIOB U MPaBUII,
JEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHM, MHOT0O0Opa3MM M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MONyJIsLuy,
OMOIIEHO03a, YKOCUCTEMbI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUAX B OMOJIOTMH, MIPUKJIAAHBIX ACTIEKTaX OMOJIOTMYECKUX 3HAHUM. [[s
pa3BUTHS U TOJAJIEP)KAHUS MHTEpeca OO0ydalIuxcsd K OMOJOrMHM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETHYECKOI0 MaTepHalia B COAEpKAHUU IPOTrpaMMBbl
1o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHUS U PAa3BUTHUS
TOM WIM HMHOW 00JacTh OWOJIOrMH, BKJIAJOM OTE€YECTBEHHBIX M 3apyOeikHBIX
YU€HBIX B pelICHUE BaXKHEHUIIINX OMOJIOrMYECKUX U SKOJIOTMYECKUX MPOOIIEM.

Llenb u3zydenus: yueOHoro npeamera «buonorus» Ha yriiyOJ€HHOM YPOBHE —
OBNIQZICHHME  OOYyYalOUIMMHCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAIbHOU



OpPTaHM3allMM J>KUBBIX CHCTEM pa3HOTO paHra © NpuoOpeTeHne yMEeHUi
UCIIOJIb30BaTh 3TU 3HaHUS B (JOPMHUPOBAHMU MHTEpEca K ONpeneiaeéHHOM 00JIacTh
npoeCCUOHATBPHON JIEATEeIbHOCTH, CBSI3aHHOW C OWONOTHMEeH, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOJIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHne 1iend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpPOBHE 00€CTIeUrBaeTCsl pEIICHUEM CICAYIOMINX 3a1au:

OCBOCHHME O0YYArOIIUMUCS CUCTEMbI OMOJOTMYECKHX 3HAHM: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
IpaBUiIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPA; O
CTPOCHUH, MHOTI0o00pa3uM M OCOOCHHOCTSX OHOJIOTMYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMyJIALus, BUA, OMOreoleHo3, Onocdepa); o BoIAAIOUIUXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIETOBAaHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYalOMIMXCS C METOJAaMU TO3HAHHS >KUBON TMPUPOMIBL:
UCCIIeIOBATEIbCKUMH  METOJaMU  OHOJOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOM OWOJOTUH, HSMOPHOJIOTUM W OHONOTMM pa3BUTHUS, TEHETUKU U
CeNIeKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTHH, TMaJCOHTOJIOTHUH,
DKOJIOTUH);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEAEHUS  OMOJOTHYECKHX
UCCIICZIOBaHUN B JlabopaTopud W B Tpupoae (HaOMIOJCHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIIMPOBAHUE);

oBlaZicHHe OOy4YaloIIMMHUCS YMEHHUSIMU: CAMOCTOSITEIbHO  HAaXOAWTbh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OHMOJOTMUYECKYI0 HH(OPMAIIHIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJOTMM U COLMAJbHO-’)KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npoOjieMaMu YeIOBEYECTBA; OICHUBATh IOCIEACTBUS CBOEH NEATENbHOCTH IO
OTHOIICHUIO K OKpPYXaIIIeld NpUpPOAHON cpeae, COOCTBEHHOMY 3J0pOBBIO U
3I0POBBIO0  OKPY’KAIOIIMUX  JIIOZiel; OOOCHOBBIBaTH UM COOJIOJATh  MEphI
npodunakTuku MHGEKIIMOHHBIX 3a007eBaHUM, MpaBWia MOBEACHUS B MPUPOJE U
obecrnieueHns: 6€30MaCHOCTH COOCTBEHHOM KM3HEAEATEILHOCTH B UPE3BbIUANHBIX
CUTyallUsiX TMPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HAYUYHbIEC OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BuTHE y 00yYaIOIUXCsl UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B TIPOIECCe 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMH M COBPEMEHHBIMHU
UCCIICZIOBAHUSAMHU B OWOJIOTHH, PEIIaeMBIMH €10 MpOOJIeMaMH, METOHO0JIOTHEH
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, MIPOBEICHUS AKCTIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, pPEeLICHUs] OMOIOTMYECKUX 3a/1a4, MOJIETUPOBAHUS OUOIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCTIMTAaHWE y O0YUYAIOIINXCS [IEHHOCTHOTO OTHOIIEHUS K )KHBOW MPHUPOJIC B
IIEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,



F€HETUYECKOM TPaMOTHOCTH, OOIIe KyJIbTYypbl TMOBEAEHUS B MPUPOAE;
MHTErpaliy €CTECTBEHHO-HAYUHbIX 3HAHUU;

npuoOpeTeHre  OO0y4yalolUMHCS ~ KOMIETEHTHOCTM B pallMOHAJIBLHOM
OPUPOJONOIb30BaHUM (COONIOICHUE TPaBU TOBEIACHUS B MPHUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, OHOCc(hepbl), COXpaHEHUH COOCTBEHHOI'O 3[I0POBBS U 37J0POBbS
OKpYXXarolmux Jrojied  (coOmromeHuss Mep npoduiakTuku — 3a0o0JieBaHUMH,
oOecrieyeHue 0€30MaCHOCTU JKU3HENEATENbHOCTH B YPE3BBIUAMHBIX CHUTYaIUsX
OPUPOJAHOIO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BAHMS
OMOJOrMYECKUX 3HAHUM U YMEHUH B MOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHCS
VUHANBUYyaTbHON o0Opa3oBaTenbHON TPaeKTOPHH, CHOCOOCTBYIOIIEH
HoCTeAyIoeMy MpopecCHOHAIBHOMY CAaMOOMPEACIEHUI0, B COOTBETCTBHH C
VHAUBUIYaJTbHBIMU UHTEPECAMH U MOTPEOHOCTAMH PErHOHA.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4Y€HHE OMOJIOTMHU Ha Yri1yOJIeHHOM
YpOBHE CpelHero oduiero oopa3zoBanus, cocrapiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 vaca (3 yaca B HeJlemIo).

Ot16op opraHuzanMoHHBIX (OPM, METOJAOB U CPEACTB OOyUEHHS OUOJIOTUU
OCYUIIECTBJISIETCS ¢ YYETOM CHElU(UKU €ro COJAEp:KaHHUs W HANpaBICHHOCTH Ha
OPOJODKEHUE OHOJIOTMYecKOoro o0pa3oBaHUSI B OpraHU3alUsX CpEeIHEro
po¢eCCUOHAIBLHOTO U BBICIIEr0 00pa30BaHMUsL.

O0s13aTenbHBIM yCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCA MPOBEJEHUE JTabOpaTOPHBIX M MpakTHueckux pabor. Takxke yuactue
O0Oy4YaroNIMXCS B BBIMOJTHEHUH TMPOEKTHBIX M Y4EOHO-HCCIEA0BATENBCKUX PaldoT,
TEMaTUKAa KOTOPBIX  ONPEAEISIETCS  yYUTEIEM Ha OCHOBE HMEIOIIUXCSA
MaTepHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX TPUPOAHBIX YCIOBUM.



COJEPXAHME OBYYEHUA
10 KIIACC

ConepkaHue nporpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOAUT B NIPOBEPKY
rocyaapcTBeHHou utoroBoi arrecramuu (I'MA).

Tema 1. buosorusi kKak Hayka

CoBpemenHasi OUOJI0TUsI — KOMILIEKCHasl Hayka. KpaTkas uctopus pa3BUTHUS
Ouosornu.  buonornueckue HaykM W U3y4aeMble UMM TIPOOJIEMBI.
dyHaaMEHTalbHbIe, MPUKIAJHBIE W IIOMCKOBBIE HAy4YHbBIE HWCCIEIOBAaHUS B
OMOJIOTHH.

3HaueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTtuHbel mupa. Ilpodeccun, cBsizanHble ¢ Ouonorued. 3HaueHHe OMOJIOTHUU B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKa: MEAULMHE, CEIbCKOM  XO3SMCTBE,
MIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHncTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgen, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmunpl U cxembl: «CBsi3b OWOJIOTMU C JIPYTUMHM Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTeMbI U UX U3YYeHHE

XKuBble cucCTEMBl Kak NpeaMeT u3ydeHusi Ouosiornu. CBOMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTh M IE€JIOCTHOCTb,
CJIO)KHOCTb M YIOPSJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPTaHU3aLUs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJISIPHBIN, KIETOYHBIM,
TKAHEBbIN, OpTraHU3MEHHBIMN, TMOIYJIAMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(OuoreonienoTnueckuit), OuochepHsiil. Ilporeccel, npoucxoAsmIe B KUBBIX
cuctemax. OCHOBHbIE TpHW3HAKH >XKMUBOTrO. JKW3HH Kak ¢opMa CyIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBbl€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorudyeckoi Hayku. Habmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alMsl, MeTaaHanu3. [IoHsTHe 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »skcnepumenrta. I[locraHoBka wu
npoBepka runore3. HyneBas runores3a. Ilonstre BbIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTatoB. [IpuumHBl uHCKakeHUs pe3yJabTaToOB JSKcrnepuMeHTa. llonsaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuipl w1 cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HU», «buonorunueckue
cucrteMbD», «CBOWCTBAa JKUBOW MAaTEpUM», «YPOBHU OpPraHU3alvd >KUBOH
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TkaHM MKUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YEJIOBEYECKOro opranusmay, «buoreorneHos», «buocdepa», «MeTosl
V3YUYCHUS )KUBOU MTPUPOIBIY.

OGopynoBanue:  yabopaTopHoe  OOOpyJdOBaHHME  JJIsl  TPOBEACHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «Vcnosib30BaHWE PA3IUYHBIX METOJ0B IpPHU
V3YYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KieTku

Knerka — crTpykrypHO-QYHKIIMOHAJIbHAS eAMHUIA >KuBoro. Kcropus
OoTKpbITUs KieTKU. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJIOXXEHUSI COBPEMEHHOM KIJIETOUYHON
TEOPUHU.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIMUS,
xpomatorpadus, MeKTpodope3, METOJ MEUYEHBIX aTOMOB, auddepeHnmanT-uoe
HEeHTpUPYTrUpoBaHUE, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
Ka1emokK. DIEKTpOoHHasi MUKpockonusi. Kongoxanvuas muxpockonus. Bumanvnoe
(npudicuzHenHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. IlIBann, M. Lllnelinen, P. Bupxos, K. M.
bap.

Tabmuiel u cxembl: «CBETOBOM MHKPOCKOI, «IEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTUS METOA0B MUKPOCKOITUI .

OO6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHKpPOIIpENnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATbHBIX KJIETOK.

IIpakTnueckas padora «3ydyeHue METONOB KJIETOYHOW OHMOIOTHU
(xpomarorpadus, saextpodopes, auddepeHIuaATbHOe IEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. XumMuyeckas opranu3anus KJICTKH

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPO3JIEMEHTHI.
Boma m e€ ponp Kak pacTBOpPHUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyyisauuu. MuHepaibHble BeEllecTBa KIETKH, UX OHOJOrnyeckas
poJib. Posib KAaTHOHOB Y AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosorndeckue noauMepsl. benkwu.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OeaKoBOM Mosiekyibl. [lepBudHas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Has, YeTBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukanus — Oenkos.
buonornueckue ¢pyHkuu 0enkoB. [lpuonoi.



VYraeroasl. MoHOCaxapuabl, AUCaXapuibl, OJIMTOCAXapUabl U TOJIUCAXAPU/IBI.
OOuuit  mmaH CcTpoeHus U (PU3MKO-XMMHYECKHE CBOMCTBA  YIJE€BOJIOB.
buonornueckre pyHKIIUU YTIICBOIOB.

Jlunmuael. M'mapodunsHO-ruApOodoOHBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurnunepunsl, ¢ochomunuasl, BOCkH, crepounsl. buomornueckme QyHKIIU
aunuaoB. OO1Me cBOCTBA OMOTOrMYECKUX MEMOpaH — TeKy4ecThb, CIIOCOOHOCTH K
CaMO03aMbIKaHHUIO, MTOTYIIPOHUIIAEMOCTb.

Hyxkneunnossie kucnorsl. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [puanun xomruiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupaib. MecTtonaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Buaes PHK. ®yukuuu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruyeckue cBsizu B Mmosekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIIEHHbIE IEPEHOCYUKHU, UX (DYHKIIMH B
kierke. [pyeue wHykneozuompugocgpamer (HT®). Cexenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKiu.

CrpykrypHass Ouonorvs: OMOXMMHYECKHE U OMO(U3UICCKUE HCCIICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONekyl. Mooderuposanue
CMPYKMypsl U QYHKYUl OUOMONEKYN U Ux Komniekcos. KomnviomepHwiti Ousaiin u
OpeanuyecKull CuHme3 OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHCTpanuu

[Toptpersr: JI. ITomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Comurep, C. IIpy3unep.

Junarpammel:  «PacnpeneneHue XMMUYECKHMX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJIEN.

Tabmunpl 1 cxeMmbl: «llepuoguueckass Tabaulla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJeKysbl BOJbI», «BeliecTBa B cocTaBe OopraHu3MoBy», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTPOCHHE MOJIEKYI
yrieBojioBy», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBBIE KHUCIOTHIY,
«Ctpoenue monexkyinsl ATO.

OO6opynoBaHue: XuMUYeCcKas 1Mocyia u 000py10BaHuUE.

JlabopaTopHasi padora «OO0HapykeHHE OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKkuuiny.

JlaGoparopuass  paGora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenne u yHKIUN KJIETKH

Tumbl KJIETOK: »dyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHAIbHBIE 00Pa30BAHUS KIETKU.



Crtpoenue npokapuotTuueckoit kierku. Kiierounast crenka 0akTepuil U apxen.
Oco0eHHOCTH CTpOEHMsI TeTepoTpOo(HONM U aABTOTPOPHON NPOKAPUOTUUECKUX
KJIeTOK. MecTo U pojib IPOKapuoT B OMOLIEHO3aX.

Crpoenue " (GYHKIIMOHUPOBAaHUE 3YKapUOTUYECKON KJIETKH.
[Inazmatuueckass MemOpana (miazManemma). CTpykTypa IUIa3MaTHYECKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIIa3MaTUYECKyI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruéHHas AudPys3us), aKTUBHBIA (TEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcmopT). [lomympoHuriaemocts MemOpanbl. Pabora HaTpwuii-
KaJMEeBOr0 HAcoca. DHIOLMTO3: MUHOLUTO3, (aromnuros. Dk301uTo3. KinerouHas
creHka. CTpykTypa U GyHKIHMH KIETOYHOM CTEHKH pacTeHU, TpuOOB.

Huroruasma. [{urozons. Llutockener. [IBuxenue nuroriazmbl. OpraHou bl
kiIeTkd. OJHOMEMOpaHHbIE OpPraHOWJAbl KIETKH: 3HAOIUIA3MaTUYECKas CETh
(OIIC), anmapart I'onbIKu, JTU30COMBI, UX CTpoeHuEe W (yHKUHH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHUKYJIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHBIA)  HHAOIUIA3MATHYECKUI
perukynyM. CekperopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxkog 6
annapame [ onvoxcu. Copmuposka oenxoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacTuTenbHbIX KiI€TOK. Kierounbiid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJAPUU,  IUIACTUJIBL.
llpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKUMM MHUTOXOHApUN u 1utactui. llepBuunsie,
BTOPUYHBIE U CJIOKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOIIMX  DYKapHOT.
XIIOpOIIIACThI, XpOMOIUIACTHI, JICNKOIUIACTHI BBICIIIMX PACTEHHM.

HememOpanubie opraHouabl kieTku CTpoeHue M (PyHKIUMU HEMEMOpPAHHBIX
OpraHOU OB KJICTKHU. Pubocompsi. IIpomedsicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MBbIllIEUHBIE — KIETKH.
Axmunogvle KOMNnoHenmvl HemblueyHvlx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CrpoeHue H JABWKEHHE KIYTUKOB M pPECHUYEK. MUKpOTpyOOUKH
muToria3mel.  Llentpuons. benku, accoyuuposanmvie ¢ MukpopuiameHRmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Obonouka sapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. Snepubiii  OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacHoOIOXKEHHE
XpOMOCOM B UHTEp(azHOM slpe. Iyxpomamuu u cemepoxpomamunr. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuxa s0epHoU 000104YKU 8 Mumo3ze. Hoepmbiil
Mpancnopm.

Kinerounsle BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK HYKapHOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHOM).

JdeMoHCcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunpl U cxembl: «CTpoeHHE HYKApUOTUYECKOW KIeTKu», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHne  pacTUTeNnbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUNY, «Sapo», «CTpoeHHE MPOKAPUOTHUIECKON KIICTKH.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaThl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKTepruaabHbIX KIETOK.

JlabopaTtopnass padora «/I3ydyeHue CTpOoE€HHS KIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHue CBOWCTB KICTOYHOU MEMOPAHBI.

Jlabopatopnas paGora «/ccrnenoBaHue IuUIazMoiiM3a M JIEIUIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX.

IIpakTuyeckas  padora  «/3ydyeHue  JOBWKEHHS  LUTOILIa3Mbl B
PaCTUTENbHBIX KIIETKaX».

Tema 6. O0MeH BellleCTB M NPeBpalleHne JHEPTUH B KJIETKe

AccUMUITSALINA U TUCCUMUIIALIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPOHBIN U TeTepOoTpoHBINA. YUacThe KHUCIOpOoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oobecrniedeHue KieTtku: npespamienue AT B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakluil KIETOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOCHHE, CBONCTBA W MEXAaHU3M JCUCTBUS.
Kodepmentsr. Otnuuns GepMEHTOB OT HEOPTaHWYECKUX KaTaIu3aToOpoB. bemku-
AKTUBATOPbl U OEITKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peakIui OT pa3IU4HBIX (PAKTOPOB.

[lepBuyHBIA CHHTE3 OpraHUYECKHX BellecTB B Kkietke. DorocunHres.
Anokcuzennvill u oxcuceHuwlii pomocunmes y oaxkmepuu. Ceemocobuparowjue
nNUCMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJIOpOIiacToB B ImpoLecce
dbotocunTeza. CBeroBas U TeMHOBas pa3bl. Pomoovixanue, Cs, C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (GoTOCHHTE3a. BnusHue pa3nuuHbiX (HakTOpPOB
Ha CKOpoCTh (hOTOCHHTE3a. 3HaueHHE (DOTOCHHTE3A.

XEMOCHHTES. Pa3HoobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOIIUE OaKTEepUH, >KeIe300aKTepuH, cepoOaKTepUuu, BOJOPOJIHBIE
Oakrepun. 3HAYCHHE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE 4YEIOBEKOM. AHA’pPOOHbIE MHMKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YyAUTEIHN O0JIe3HEH.

AspoOHBIE OpraHU3MBlI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonorudeckoe okuciaeHue, Wiu KIETOYHOE JbIXaHue. Pojib MUTOXOHAPUIA B
nporeccax Ouonoruyeckoro okuciaeHus. [luknuyeckue peakuun. OKUCIUTETEHOE
dbochopmmupoBanue. Ouepeus memopannoeo epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cummaser. llpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH YHEPTreTUUECKOro 0OMeHa.

JdemoHcTpanuun

[Toptpersi: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenwsrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «POTOCUHTE3», « IHEPreTUUECKuil oOMeH», «bruocunTes
oenkay, «CtpoeHue pepMeHTa», «XeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpPYIOBAaHHE IJISI MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass  pabdora  «/I3ydyeHHME  KATAIUTUYECKOH  AKTHMBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMUIIa3bl UK KaTalasbl)».

JlabopaTtopHass pabGora «M3yueHne GEepMEHTATUBHOTO PpaCHICIUICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIbHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopuass padora «CpaBHeHue mpoiieccoB  (GOTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKECHUS U IBIXaHUS.

Tema 7. HacaeacrBenHast uHGoOpMalMs M peaju3anus eé B KieTKe

Peakuuu mMarpuuHoro cunresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHOU nHpopMaluu. ['eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpumniusa — Marpuudblii cuHTe3 PHK. IlpuHnmmnei
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAUICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcnoBusi 6uocunte3a Oenka. KomupoBanue amuHOkuciaor. Poms pubGocom B
OuocuHTe3e Oenka.

Cogpemennvie npeocmasierus o cmpoenuu 2enog. OpraHuzalys reHoma y
POKApUOT U 3YKApHOT. Perynsdiuss akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsipHvie mexaHuzMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuuss 0OMEHHBIX
IpoLecCOB B KieTke. KileTouHbIil romeocTas.

Bupycsl — Hekiierounbie GOpMBI JKH3HU U 00IUTraTHbIe apa3uThl. CTpoeHue
IPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoaroB. /KusHenHbilti YUk
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupycubie 3aboneBanusi yenoBeka, xKuUBOTHBIX, pacteHuit. CIIN]], COVID-
19, coumanbHble 1 MEAULIMHCKUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz d6orvuux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oanHvix. Hanomexuonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvle pynkyuu d6enxos. Cnocodvl 00cmasku 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKuUM.

Tabmuipl U cxembl: «buocunTe3 Oenkay», «'eHeTHUeCKul Koa», «BUpychi»,
«bakrepuodaru».

IpakTnueckas padora «Co31aHue MOJEIH BUPYCA.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsi 1ukin, ero mnepuoabl W peryisiuusa. WMurepdaza u  MUTO3.
Oco0eHHOCTH TIPOIECCOB, MpOTEKaromux B uHTepdaze. [loaroroBka KieTku K
neneHuto.  I[lpecuHrerndeckuii  (MOCTMUTOTHUYECKHI),  CUHTETUYECKUM U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) MEpHOIbl HHTEP(DA3bI.

Marpuunsiii cunte3 JHK — pennukauus. [lpunnunsr perumkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTHUIAPAJIEIbHOCTb.
Mexannsm pemukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIUIOUIHBIA W
rariouaHblii  Habopsl  xpoMocoM. ['omonoruunbie xpoMocombl. [losjoBbie
XPOMOCOMBI.

Henenne knerkm — wmuto3. CTagum MHTO3a W TPOUCXOASIINE B HHUX
nponecchl. Tunbel Muto3a. KaproknHe3 W UUTOKMHE3. buonorndeckoe 3HavyeHUE
MHUTO34.

Perynsiuusa muToTHYecKoro 1ukia kieTku. [IporpamMmmupyemasi KieTouHas
rudenp — arnomnros.

Knerounoe smpo, xpomocombl, (GyHKIIMOHAJIbHAsE TeHOMUKA. MexaHuzmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubenu xiemox. «ljugpposas
K1emKa» — OuouHgopmamuyeckue mooenu QyHKYUOHUpOBanusl Kiemxu.

JdeMoHcTpanuu

Tabmuupl u cxembl: «KU3HEHHBIH MK KIETKW», «Mutos», «CrtpoeHue
xpomocomy, «Perukanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoIpenapartbl: «MHUTO3 B KJIE€TKaxX
KOpPEIIKA JTYKa.

JlabopaTtopHas  pabora  «/3ydyeHHMe  XpPOMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTopHas pabora «HaOmroeHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT'OKJIETOUYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTpOEHUS M JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxed, OJHOKIECTOYHbIE T'PHUOBI, OJHOKJIETOYHbIE
BOJOPOCIIH, APYrue MpOTUCTHI. KOIOHMaIbHbIE OPraHU3MBI.



B3anMoCBsA3p 4YacTE MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opranoB. OpranusMm Kak eIrHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTebHasl,
IOKPOBHAs, TMPOBOAAIIAs, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpOEHUS,
GYHKIIUN ¥ PacTIONOKEHHS TKAHEH B OpraHax pacTEHUH.

TkaHu KUBOTHBIX U YEIOBEKA. THIBI dKMUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCJIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (YHKIUA U
PAacnoIOKEHUS TKAHEW B OpPraHax XUBOTHBIX U YEIIOBEKA.

Opranbl. BereratuBHble W T'€HEpaTHBHbIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U yenoBeka. DyHKIIMK OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrennii. Ckenerbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyXHblii ¥ BHyTpeHHHU ckeneT. CTpoeHue u
THIBI COCTMHEHUS KOCTEM.

JIB>keHue  OpraHu3MoB.  [I[BH>KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMI:
TPONU3MBl W HACTUHU. JIBH)KEHME MHOIOKIJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pedaexc. CkeneTHble MBIIILBI M UX padoTa.

[Iutanme opranusmoB. [lormomeHne BOABI, YIVIEKMCIONO Tra3a |
MUHEPAIBbHBIX BELIECTB pacTeHUsIMU. lIutanue >kUBOTHBIX. BHyTpunonoctHoe u
BHYTPUKIIETOUHOE NulIeBapeHue. [IuTaHue MO3BOHOYHBIX MKXUBOTHBIX. OTaenbl
NUIIEBAPUTENIBHOrO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue xuBoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe apixanue. JlpIxaTrenbHasi IOBEPXHOCTb.
XKabepHoe u né€royHoe ApixaHue. JpIxaHne NO3BOHOYHBIX KMBOTHBIX M YEIOBEKA.
OBOJIIOIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucreMa 4ejaoBeKa. MeXaHu3M BEHTWIILUMHU JETKUX Y NOTUL U
MiekonuTarouux. Perynsamnus apixanus. JprxareabHble 00bEMBI.

TpaHncnopT BeHmIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopt BemiecTB y XKUBOTHbIX. KpoBeHOCHass cucremMa U €€ OpraHsbl.
KpoBeHocHast cucrema IO3BOHOYHBIX JKMBOTHBIX M uyenoseka. Cepaue,
KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyrm KpoBooOpamieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUS! CTPOCHMSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua U e€ peryssius.

Brinenenue y opranusmoB. Beinenenue y pacrenuil. Beinenenune y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
ceKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJIECICHUS.
CBsI3b MOJIOCTH TENA C KPOBEHOCHOM M BBIICIUTENBHOW cucTeMamu. Briienenue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHne u (HyHKIMOHUPOBAHHUE
HeppoHa. OOpa3zoBaHME MOUH Y YETIOBEKA.

3ammra y OpraHM3MOB. 3aliuTa y OJHOKIETOYHBIX OpPraHu3MoB. CIopbl
OakTepuii M UUCTHI MPOCTEHIMX. 3amuUTa y MHOTOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. CpencrBa nacCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHIUABL.

3ammra y MHOTOKIJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amuTa opraHu3ma oT Oone3Heil. MiMmmyHHas cuctema uenoBeka. Kierounslil u
TYMOPAJIbHBIA UMMYHUTET. BpoxaEHHBIH W TpUOOPETEHHBIN crenupuIecKui
UMMYHUTET. Teopus KIOHAJIbHO-ceneKTuBHOro ummynurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxumocte W perymsuus y  OpraHu3moB. Pasznpaxummocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumMocTe W peryisamus  y
pactenui. POCTOBBIE BElIECTBA U UX 3HAYCHUE.

HepBHast cucrema u pedrekTopHas peryiasius y >XUBOTHBIX. HepHas
cucTemMa M €€ OTAelNbl. DBOIOUHUOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTHeNnbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrexc u
pednexTopHas nyra. bezycioBHble U yciI0BHBIE pedIeKChI.

I'ymopanpHas perynsauus U 3HAOKPUHHAs CUCTEMa YKUBOTHBIX M YEIOBEKA.
JKene3pl 3HAOKPUHHOM CUCTEMBI M HX TOPMOHBI. [[eliCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOW U 3HIOKPUHHOM cucTeM. [unoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. 11aBnos.

Tabmuupl U cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bozopocimy», «bakrepun», «lIpocreimme», «OpraHbl LBETKOBBIX PpPacTEHUN»,
«CucteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue ctediisy,
«CTpoeHHE JIMCTOBOW IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEIET YelOBEKa,
«[IumeBapurenpHas cucreMa», «KpoBeHocHas cucremay», «JlpIxaTenbHas

cuUCTEMAy, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplaenurenbHasg CHCTEMa», «JHAOKPUHHAS CUCTEMA», «CTPOEHHE MBIIIIbI,
«AMmyHUTETY, «KHUI1euHonoa0CTHRIE, «CxeMa  TUTaHUS  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHIY,
«CTpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHHe 0KIeBOro 4epss», «HepBHas
cuctema pbeio», «HepBHas cucrema sArymku», «HepBHas — cuctema
npecMmbikatonuxcsi»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MiIeKonuTaronux», «HepBHas cucrema uenoBekay, «Peduekcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPONpENnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHUKPONpENapaTbl TKaHEH, paKOBUHbI MOJUIFOCKOB, KOJUIEKIIMU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPbl KOMHATHBIX PACTEHHM, repOapuu
pacTeHHMl pa3HbIX OTHEJIOB, BIAXHbIE TMpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YellOBeKa,
o0opyaoBaHUE AJIs JEMOHCTPALIMU MOYBEHHOTO U BO3AYIIHOIO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OelKoB Moj IeHCTBUEM (EepMEHTOB, 000OPYAOBAHUE /IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTHU JETKUX, MEXaHH3Ma
JbIXaTENbHBIX ABUKEHUHN, MOJEIU T'OJIOBHOI'O MO3ra Pa3jJIu4HbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TkaHel pacTEeHUI.

JlaGoparopHasi padora «3ydueHue TKaHeu )KMBOTHBIX .

JlabopaTopHas padora «/3yyeHre opraHoB IIBETKOBOTO PACTEHUSI».

Tema 10. PazmHoOkeHNe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHHUS OpraHuM3MOB: Oecrionoe (BKJIKOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecroiioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISIIHS,
¢dbparmMenTanus, KJIOHUPOBAHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBeie kieTkn, wik rametrsl. Meio3. Craauu
Mmero3a. [ToBenenue xpomocoMm B Mmeito3e. Kpoccunrosep. buonornuecknii cmbicit
M€03a M TIOJOBOro Iporecca. Mewo3 W e€ro MeCTO B JKMU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsurue. ['amerorenes y »KuBOTHbBIX. 110710BBIE Kee3bl.
OO6pazoBaHue U pa3BUTHUE MOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBopeHre ©W  SMOPHUOHAIIBHOE pa3BUTHE KUBOTHBIX. (CHoOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NHauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUOJIOTUsl — HayKa
0 pPa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTIOSUU.
Konyenyus mopgoecenoe u mooenu mopgozenesa. Craaun >MOpHOTEHE3A
KUBOTHBIX (Ha mpuMmepe Jarymku). JpobOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHupogannoe oOpobnenue. bnacmyna, munol
onacmyn. OcCoOCHHOCTH JPOOJICHUS MJICKOIMTAIOMIUX. 3apOBIIICBhIC JIMCTKU
(racTpynsinus). 3aKiazKa OpraHoB M TKaHEH M3 3apOJbIIIEBBIX JIUCTKOB. B3aumHuoe
BIIMSHUE YacTell pa3BUBAIONIErocs 3apojbiiia (dMOpUOHAIbHAS HWHAYKIIKS).
3aknagka IUlaHA CTPOECHHMS KUBOTHOIO KAk pPeE3ylbTaT HEPaAPXUUECKUX
B3aMMOJICHCTBUIA TE€HOB. BiusHue Ha 5SMOpPHOHAIIBHOE pPa3BUTHE Pa3IMYHBIX
(GhaKTOpPOB OKPYXKAIOIIEH Cpe/Ibl.

Poct u pasButue xuBOTHBIX. I[locTomMOpuoHanbHbIA nepuox. Ilpsmoe u
HenpsiMmoe pas3BuTHe. PasButne ¢ wmeramopdo3oM |y O€ClO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DBHONIOrM4yeckoe 3HAYE€HHWE MPSAMOr0 M HEOpSIMOro



pa3BUTHS, UX PACIPOCTPAHEHUE B mpupoae. Tumbl pocta KUBOTHBIX. DAKTOPHI
peryJsiy pocTa KUBOTHBIX U yenoBeka. CTaauu moCcTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepruoapl oHTOoreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE TTPOLIECCHI.

Pasmuoxxenne u passutue pacreHuid. ['amerodur m crmopodur. Meito3 B
KU3HEHHOM TIMKJe pacteHud. OOpa3oBaHue crop B IIpolecce Mekosa.
l'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opranu3MoB. [[BoifHOE OIJI0IOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
Pa3BUTHE CEMEHU.

MexaHu3Mbl pEerymsiui OHTON€HE3a Y paCTEHUN U )KUBOTHBIX.

JdemoncTpanuu

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

Tabmunsl U cxeMmbl: «BereratuBHoe pa3MHOXeHHe», «Tumbsl Oecronoro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHAOMOHaAbI», «Pa3MHOXKEHHE HBIJIECHBI»,
«Pa3sMHOXeHUE TUAPBY, «Melo3y, «XpoMocoMbl», «l'ameToreHes», «CTpoeHue
SUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuu OHTOreHeszay, «lIpsMmoe u
HEMpAMOE pa3BuTHE», «Pa3BuTMe MaWCKOro xyka», «Pa3Buthe capaHum»,
«Pa3Burne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHUE Yy LBETKOBBIX PACTECHUNY,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JIBYJOJIbHBIX pacTE€HUW», « KU3HEHHBIA IUKII
MOPCKOM  KamycCTbD», <«OKuU3HEHHbIM UHUKI MXa», <«KHW3HEHHBIM  LUKI
MarnopoOTHHUKAY, « KU3HEHHBIN UK COCHBI.

OOGopynoBaHMe: CBETOBOM MHUKPOCKOI, MHKpOMpenaparhbl SUIEKIETOK U
CIIEpMATO30UI0B, MOJAENb «L UK pa3BUTHS JATYILIKNA.

JlabopaTopHas padora «/3yueHne cTpoeHHs MOJTOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IIpakTnueckas padora «BbIsBIECHHE NPU3HAKOB CXOJCTBA 3apPOABILICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHass padora «CTpo€HHE OpPraHOB PA3MHOMXEHHUS BBICIINX
pacTeHum».

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHM3MoOB

Hcropust craHOBiIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paborter T
Menpens, I'. ne @pusa, T. Moprana. Poinb oT€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU
renetuku. Padoter H. K. KonberioBa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, 0. A. ®ummmuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUUECKHUE MOHATHS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBbI, albTEPHATHUBHBIE MPU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIN
NPU3HAK, TOMO3UTOTa, FETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHbIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTUYECKUHM,  LUTOJIOTUYECKUH,
MOJIEKYJISPHO-TEHETUYECKUM.

JdemoHcTpanumn

[Toptpeter: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsiios, H. H.
BasunoB, A. H. benoszepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl U cxeMbl: «MeToIbl TeHETUKNY, «CXeMbI CKpEIUBaAHUS.

JladopaTtopHast pa6Gora «JIpo3oduna Kak OOBCKT TI'€HETHYECKHX
VICCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBplli 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi TMOPHUIOB MepBoro mokojaeHus. [IpaBmwno qomuHMpoBanws. Bropoi
3aKOH MeHaenss — 3aKOH pacUICIUICHUsl MpU3HAKoB. LluTonornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpEIIUBaHusl. [ umoTe3a YuCTOTHI raMeT.

AHanu3upymoliee cKkpemuBanue. [IpoMexxyTouHbIi XapakTep HaclieIOBaHUs.
Pacmierienre npu3HakoB pU HENOJIHOM JOMUHUPOBAaHUHU.

Jurnbpunnoe ckpemuBanue. Tperuil 3akoH MeHnzenst — 3aK0H HE3aBUCUMOTO
HACJIEIOBAaHUA  MPU3HAKOB. [{uTonornueckue OCHOBBI  JUTHOPHUIHOTO
CKpEILLIMBAHUS.

Cuemnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrerieHHOe
HACJICIOBAHWE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXAY TIeHamMu. XPOMOCOMHas
TE€OpHUs HACIEACTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIM MEXAaHU3M OIMpPEACIEHUS MOJIa. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHbi mos. ['eHeTmyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanne npu3HaKkoB, CUETUIEHHBIX C MTOJIOM.

I'enoTun kak nenoctHas cucrema. [lneitorponusi — MHOXKECTBEHHOE JIEMCTBHUE
reHa. MHOXECTBEHHBIN ajIeau3M. B3anMoaencTBUEe HeaUICIbHBIX TI'€HOB.
Kommiiementaprocts. Onucras. [lonmumepns.

['eHeTMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (U3UOJIOTHYCCKUX TPOIIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKITHH.
['enernueckre MexaHU3Mbl CUMOUOTEHE3a, MEXAHU3MbI B3aUMOJICHCTBUS «XO3STMH
— TApa3uT» U «XO35IMH — MHUKpOOUOM». ['€HeTHYecKHe acmeKThbl KOHTPOJIS U
W3MEHEHUS HACJIEICTBEHHON MH(OpMAIIHU B MOKOJEHUIX KJIETOK U OPTraHU3MOB.

JdemoHncTpanuu

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

Tabmuupl u cxemsl: «llepBrlif 1 BTOpoOil 3akoHbl Menaensa», «TpeTuit 3aKoH
Mengens», «AHAUIM3HPYIOUIEE CKpeIIMBaHUE», «HemoiHoe JOMUHUPOBAHUEY,
«ClemieHHOe Hacje0OBaHUe TPU3HAKOB Yy Jpo30duibl», «['eHeThka Tosay,



«Kapuorun denoBeka», «Kapuotun npozodwibl», «Kapuortunm OTHIBDY,
«MHOX€ECTBEHHBIN alJIennu3M», «B3anMo1eliCTBUE T€HOBY.

OOGopynoBanue: MoOJedb IS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
TUOPHUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS TNPHU3HAKOB, MOJCIb IS
JIEMOHCTPAIlMM 3aKOHA HE3aBHCUMOIO HAcCJEIOBAHUS MPHU3HAKOB, MOJIEIb IS
JEMOHCTpAallMK CIIEIJIEHHOrO HACJIEJOBAHUS MPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKpoIipemnapar: «Jpo3odumar.

IIpakTnyeckas paGora «l3ydeHume pe3yabTaTOB MOHOTHOPHUIHOTO
CKpELIUBaHUA Y APO30(PUITBI».

IIpakTnueckass  padora  «l/3yueHue  pe3ylbTaTOB  JUTHOPUIHOTO
CKpEeIIUBAHUA Y APO30(PUITBI.

Tema 13. 3aK0HOMEPHOCTH H3MEHYNBOCTH

B3aumoneiictBue reHoTHMna W cpenbl npu  GpopMupoBaHuUU (HEHOTHUIIA.
N3menunBoCTh mpu3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJICICTBCHHAS U HACJICICTBEHHAS.

MopaudukanimoHHas HW3MEHYMBOCTh. Ponb cpeasl B (hopMupoBaHUM
MOIU(PUKALIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIN
pan u BapuarnmonHasi kpuBas (B. Woranncen). CpoiicTBa Moau(pUKaIIMOHHON
M3MEHYMBOCTH.

['eHoTHIIMUECKAss N3MEHUNBOCTL. CBOMCTBA T€HOTUITMYESCKOM M3MECHUYMBOCTH.
Bupl reHoTHIIHYECKOM N3MEHUMBOCTH: KOMOUHATUBHAS, MyTAIllHOHHAS.

KomOunaTuBHas u3MEHYMBOCTH. Meio3 M TMOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON NU3MEHYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYUBOCTHU B CO3MaHUU
TEHETUYECKOr0 pa3Hoo0pa3us B Mpeiesiax 0JJHOr0 BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIbI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUMPOBaHHbIE MyTallud. SaepHble U
nuToIiazMarudeckue myranuu. CoMaTuyeckue W IMOJOBble MyTaluu. IIpuyunHb
BO3HMKHOBEHUS MyTanuil. MyTareHbl W WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO MpoLecca. 3aKOH TOMOJOIMYECKUX PSIJIO0B B
HacieacTBeHHoM m3MmeHuuBoctu (H.M. BaBuioB). BuesnepHas M3MeHYHMBOCTH U
HACJIE/ICTBEHHOCTb.

Onueenemuxa u 3INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX Hakmopos 8
HACIe008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OPSAHUIMOS.

JdemoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmumpt u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHUYHUBOCTHY, «KoMOuHaTuBHas U3MEHUYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTndeckre 3a00eBaHus YeIoBeKay, « BUIbl MyTaIiuii ».



OOGopynoBaHue: XKUBbIE U TepOapHbIe SK3EMIULIPHl KOMHATHBIX PacTeHUM,
pucyHku (¢potorpadum) >KUBOTHBIX C Pa3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKALIMOHHOW u3MeHuYuBocTU. [locTpoeHue BapuallMOHHOTO psiga U
BAPHUALMOHHOW KPUBOM».

IIpakTnueckass padora «Myramuu y 1apo3opuiabl (Ha  TOTOBBIX
MUKpONpenapaTax).

Tema 14. I'eneTnka yesioBeKa

Kapuornn yenoseka. MexnyHapoaHas mporpamMma HMCCIENOBaHUS T€HOMA
yernoBeka.  Meroabsl  M3y4eHUsT TEHETHMKHM  4YEJIOBEKa: T'€HEaJlOrMmyecKui,
OJIM3HEIOBBIH, IUTOT€HETUYECKUH, NOMYJIAIIMOHHO-CTaTUCTUYECKH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOe ONpEEIICHNE reHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOLIBIO
[1I[P-ananu3a. Hacnencreennble 3a00eBaHus YenoBeka. | eHHbIe U XpOMOCOMHbIE
0o0Jie3HM 4YenoBeKa. boJie3HW C  HACJENCTBEHHOW MPEenpacrioioKEHHOCTHIO.
3HaUYE€HWE MEIMULHUHCKON T'€HETUKU B MPEJOTBPALLECHUN U JICYEHUU E€HETUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTUYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KJIeTKU. [[OHATHE «TE€HETHYECKOro rpys3a». DTUUYECKHE ACIEKThl UCCIIEIOBAHUM B
00J1acTy peJakKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTopsl TOBBIIIEHHONW YYBCTBUTEIBHOCTH 4YeNOBEKa K
(¢u3nuecKoMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolieil cpeabl. I'enernyeckas
IIPEAPACTION0KEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabauubr u cxembl: «Kapuorun uenoBeka», «MeToapl U3yYEHHUS] T€HETHUKU
yesioBeKay, «I eHeTnueckue 3a001eBaHus YEIIOBEKa.

IpakTHueckas padora «CoCTaBICHHUE U aHAIN3 POITOCIOBHON».

Tema 15. Cesrekuusi opranusmMoB

JlomecTukanuss W CeleKuus. 3apoKICHHE CEIeKIMH W JOMECTHKALUU.
VYuenue H. WM. BaBunmoBa o IleHTpax MNpOUCXOXKIEHUS U MHOrooOpas3us
KYJIbTYPHBIX pacTeHHil. Ponb ceneknuu B CO3JaHUHM COPTOB PACTEHUN U TOPOL
#uBOTHBIX. CopT, mNopoja, IITaMM. 3aKOH TOMOJIOTMYECKHX pSAJIOB B
HaclieAcTBeHHOM wm3MeHunBocTM H. WM. BasumnoBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOoTHI.

Meroasl ceneKIMoHHOM paboThl. VcKyccTBEHHBIM OTOOp: MAacCOBBIM H
VHIUBUIyaIbHBIM. DTansl KOMOMHAIIMOHHON CeJICKIIUU. UcnsiTanue
npou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TMOMOIIBI OIEHKHU
(deHoTHna MNOTOMCTBa U OTOOP IO TE€HOTUNY ¢ nomoibio aHanuza J{HK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJICKIMOHHOW  paboThl.
PannanoHHblii 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX



¢opM opraHu3moB. lcnonab30BaHHE TE€HOMHOIO PEJAKTHUPOBAaHUS W METO/IOB
pexomOuHaHTHBIX JIHK 17151 monmyyeHus: uCXoIHOro MaTepuaia Jyuisi CeNIeKIUH.

[Tonyuenue MTOJINTUIOUIOB. BuyrpuBunosas ruOpuInu3aIysl.
bnuszkoponcTBeHHOe  cKpemiuMBaHuMe, wWiM  MHOpuauHr.  HepoactBeHHoe
CKpellMBaHue, WiIH ayTOpuauHr. I'erepo3suc u ero npuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuausauus. [Ipeogonenue Oecruiogus
MEXBHUJIOBBIX THOPHUI0B. JOCTHIKEHNUS CENEKIIUN PACTEHUN U AKUBOTHBIX. «3enénas
DeBONIIOYUA ).

CoxpaHeHne U M3y4eHUE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHU H
UX JUKAX  poaMyed N CO3/JaHMs  HOBBIX COPTOB M THOpPUIOB
CEJIbCKOXO3SIMICTBEHHBIX  KYJIBTYp. J3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU PeCypCamul CelbCKOXO3AUCMBEHHbIX U NPOMbBICI0BbIX HCUBOMHBIX
8 YenAx YayuueHus Cywecmeyiouux U co30aHusi HoO8blx NOpoo, TUHUN U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MeMOO08 HAYYHBIX UCCIe008aAHUIL,
nepeoosvix uoell u NepcneKmuBHbIX MexHOI02ULL.

JdeMoHCcTpanuu

[Toptpersr: H. W. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykpsnenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

TaOnuup! u cxembl: «LleHTpBI MPOUCXOXKIEHUS U MHOTO00pa3usl KyJIbTypHBIX
pacTeHui», «3aKOH rOMOJOTMYECKHX PSJOB B HACIEACTBEHHON W3MEHUYMBOCTHY,
«Metogsl cenekuuny, «OtnanénHas rudpuauzanus», «MyrtareHes».

JlabopaTopHas padora «/3yyeHrne cOpTOB KyJIbTYPHBIX PAaCTEHUN U MOPOA
JOMAIIIHUX KMBOTHBIX.

JladbopaTopHas padora «3yueHrue METOJIOB CENEKIIUU PACTEHUI.

IIpakTueckas padora «lIpuBnBKa pacTeHH».

IKeKkypeuss «OCHOBHBIE METOIbI M JOCTHXKEHUS CEJIEKIMM PACTCHHHA H
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHILIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA y4aCTOK, B TEIUIMYHOE XO3SAHUCTBO, B JIaOOPaTOPHIO
arpOyHMBEPCHUTETA UM HAYYHOI'O LIEHTPA)».

Tema 16. buoTexHOJI0rMs U CHHTETHYECKAs OHOJIOTHS

OOBbeKThI, UCHOJIb3yeMble B OMOTEXHOJIOTUH, — KIIETOYHbIE U TKaHEBBIE
KYJIbTYPHI, MHKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. TpagunmonHnas
OMOTEXHONOrUsA:  XJieOOoMeueHue, TMONYyYEeHUE KHUCIOMOJIOUYHBIX  IPOIYKTOB,
BUHOJEnne. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHKPOOMOIOIHMUECKHUX
texHosioruil. [IpouszBoacTBo OGenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMIM M MHCTPYMEHTOB LIEJIECHAIIPABIEHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LENbIO MOJYYECHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEprKallINX HE BCTPEUAIOIIHUECS B IPUPOJI€ OMOCUHTETUYECKNE MTYTH.



Knerounas unxkenepusa. MeTonbl KyJIbTyphl KJIETOK M TKaHEW PACTEHUU U
#KUBOTHBIX. Kpuobanku. Comaruueckas rubOpuamzanuss W COMATHYECKUUN
sMOpuoreHe3. lcnonb3oBaHME TalIOWJOB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHATbHBIX U NOJUKTOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PexoHCTpykius
SAWIEKIETOK U KIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTALHUM AEp KIETOK.
Texnonocuu 0300po6IeHUS, KYTbMU8UpO8aHus U  MUKPOKIOHANIbHO2O
DPA3MHOJICEHUS CeNbCKOXO3AUCTNEEHHBIX KYbIMYP.

XpomMocOMHass M TeHHasd HWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA H
KoHcTpyupoBaHue pekomOuHaHTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTHKEHUsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TE€HHOM  MH)XCHEPHUH.
DKOJIOTHYECKHE U ITHYECKUE TPOOJIEMbl T€HHOW WHKEHEPHUH.

Meaununckue Ouorexnonoruu. [loctrenoMuast nugposas meaununa. [TLP-
JUArHOCTUKAa. MeTaOoJIOMHBI aHaiu3, TeHOLUEHTPUYECKUH aHaliu3 MpoTeoMa
YeJloBEeKa I OLEHKH COCTOSHHS €ro 3J0poBbs. MCIIONBb30BaHUE CTBOJIOBBIX
kiaerok. TaprerHas Tepanus paka. 3D-Ouommkenepuss misg  pa3paboTKu
(yHIaMEHTAbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHWM, CO3/1aHHUS KOMIUIEKCHBIX
TKaHEeW coYeTaHUWEeM TEXHOJOTHUW TpEXMEpHOro OWonmpuHTHHra u ckaddonaunra
JUISL PELICHM 3a/1a4 [IEPCOHAITM3UPOBAHHON MEIULIHBI.

Co3nanne BEKTOPHBIX BakKIMH C HENbl0 OOecredeHus: KOMOMHMPOBAHHOU
3amuThl OoT Bo3Oyaurteneid OPBU, ycraHoBieHHE MOJIEKYJISIPHBIX MEXaHHU3MOB
dbynxuunonuposanusi PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONAacHBIE
3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdeMoHCTpanuu

Tabmuupl u cxemsl: «crnonb30BaHUE MUKPOOPTaHW3MOB B MPOMBIIIIIEHHOM
IpOU3BOACTBEY, «Kierounas uHxeHepus», «I eHHas HHKEHEpUsD.

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «IlonydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

IKCKypcusi «bHOTEXHONOrMs — Ba)KHEWIIAsT IPOU3BOJAMTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOrMYECKOE POU3BOACTBO).

11 KJIACC

Tema 1. 3apoxkaenne m pa3BUTHE 3BOJIIHOHHBIX MPEACTABJICHUH B
onoJioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AesarenbHocTh Y. JlapBuHa.

JIB>kynue cuibl 3Bositonuu BuaoB 1o Y. JlapBuny (BbICOKasi HHTECHCUBHOCTD
pa3MHOXXEHUSI OpPraHM3MOB, HACJIEICTBEHHAs M3MEHUMBOCTh, OoOpnba 3a
CYIIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunternyeckot Teopun s3Bomouun (CTD). HelTpanpHas
Teopus HBomouuu. CoBpeMeHHas HBOJIIOLMOHHAS  OWoONOrusl. 3HayeHue
ABOJIIOIIMOHHOM TE€OPUHU B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.

JdemoHcTpanuu

[Toptpersi: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Krosee, Y. apeun, C. C. YerBepukos, U. 1. llImansraysen, [Ix. Xongenn, /. K.
bernses.

Tabmuet u cxembl: «Cucrema >xkuBod mnpuponsl (mo K. Jlunuero)y,
«Jlectonma xuBbIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpOBaHHS
npucrocoOJieHnit y pacTeHuit u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapmipyra nyremectBus Y. apsuna», «Haxonaku Y. lapBunay, «®opmbl 60pHOBI
3a cymiectBoBanue», «llopompl romybeit», «MHuorooOpasue KyJIbTYpHBIX (hopm
KanycTb», «I1opoabl TOMaNTHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsI HOBBIX BHUJIOB
(mo Y. J[apBuny)», «CxemMa COOTHOIIEHHUS [BIXKYIIMX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUUYECKON TEOPUH IBOJFOIIUN.

Tema 2. MUKPO3BOJIIOLMS U €€ pe3yJibTaThI

[lonynsauusa Kak 3JIeMEeHTapHas eIMHHIA 3BOMIOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HoOoOpa3us M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa TOMYJSAIMU KaK DJIEMEHTApHOE SBOJIONMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOpbl (ABWXKYIIHE CHIbI) HBOIIOUMH. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTh. Jlpelid TeHOB —  ciiydaiiHble
HEHAINpPaBJICHHbIE W3MEHEHMs] YacTOT ajuieled B momymanusx. Oddexr
OoCHOBatensl. Jggexm Oymuiiounoeo eopaviuika. CHUdNCEHUE 2eHemUYeCK020
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opetigha 2enos &
bonvuux u  manvix  nonyaayusx.  Mwurpanuu.  M3omsauus  HOMYJISIM:
reorpadguieckas (IpocTpaHCTBEHHAs), Oronorudyeckas (penpoayKTHUBHAs).

EctectBennblit oT60p — HampaBisionmii  (aktop sBomonuH. DPopmbl
€CTECTBEHHOI0  0TOOpa:  JBWXKYLIMM, CTaOWIM3UPYIOIIMKA,  pa3pbhIBAIOLIUN
(mm3pynTuBHbIi). [lomoBoit orGop. BO3HUKHOBEHHE M 3BOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHEe — mpucnocoOieHul y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl npucnocobieHui y opraHu3mMoB: Mop(hOIorHiecKue,
¢usnonornyeckue,  OMOXUMHYECKHE,  MoBeaeHUeckre.  OTHOCUTENBHOCTb
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpazoBaHue Kak pe3yJibTar
MUKpodBomoIu. M3onmauus — kiroueBod ¢aktop BupooOpazoBaHus. [lytu u
CITOCOOBI BHJI000pa30BaHUs: aJUIONAaTPUYECKOE (reorpaduueckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIONAM3aIMS,
rubpuan3zanus). JmuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOrMYECKOTO pa3HOOOpa3usl.

Ponb  »BOMIOIMOHHONM OWOJOTMH B pa3pabOTKE HAay4YHBIX METOJOB
coxpaHeHus: 6rnopazHooOpasus. MUKPOIBOMIOIMS M KOIBOIIOIHS MMapa3uTOB U UX
x0351eB. MexaHu3mMbl GOPMUPOBAHUSL YCTOMUHUBOCTU K aHTUOMOTHKAM M CHOCOOBI
OOpBbOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuupl u cxembl: «MyTanuoHHass HM3MEHUYMBOCTHY, «llomynsaimoHHas
CTPYKTYpa Buaa», «CxeMa MposiBieHUs 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIBI DBOJIFOITUNY, «IKOJIIOTHYECKAsT M3OJSIIUS TOMYJISIANA CEeBAaHCKON (openny,
«l"eorpaduueckasi M30JSIUS  JIMCTBEHHUIBI CHOUPCKOW UM JIUCTBEHHUIIBI
naypckoit», «llomyasiiMOHHbIE BOJTHBI YUCIICHHOCTH XUIITHUKOB U KEpTBY», «Cxema
JIECTBUSL €CTECTBEHHOTo oT0opa», «®DopMbl OOpbHOBI 3a CYIECTBOBAHUEY,
«MHpycTpuanibHpId MenaHu3sM», «JKuBble uckonaembiey, «llokpoBuTENbCTBEHHAS
OKpacka YKUBOTHBIX», «[Ipenymnpexpaaroias OoKpacka KUBOTHBIX»,
«Dusmnonornueckue axantauun», «lIlpucrnocoOIeHHOCTh OpPraHu3MoOB U €€
OTHOCUTENIBHOCTBY, «Kputepun Buma», «Bunbl-nBoiiHukn», «CTpyKTypa BUAa B
npupojae», «CrnocoObl BupooOpazoBaHus», «l eorpaduueckoe BUmI00Opa3oBaHME
TpEX BUJIOB JIAHABIIICH», «IDKOJIOTMUECKOE BHJI000pA30BaHHE BHJIOB CHHUILY,
«[Tonurmonel pacteHuit», «KamycTHO-peIeuHbIN THOPUIY.

OO6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydella MTHIL U
3BEpell C MpUMEpaMu pa3IMYHBIX NPHUCIOCOOJIEHWH, 4Yydena NTHL U 3BepeH
pa3HBIX BHJOB, TrepOapuu pacTeHUM OJM3KUX BHUIOB, 00pa30BaBIIUXCS
Pa3IUYHBIMU CIIOCOOAMH.

JlabopaTtopnass pabotra «BbisiBIeHHEe W3MEHUYMBOCTH Y 0OCO0€H OIHOTO
BUJIAY.

JlabopaTopuass  pabora  «lIpucnocobiieHuss  OpraHu3MOB M HUX
OTHOCHUTENbHAS 1EIeCO00Pa3HOCTDY.

JlabopaTtopunas padora «CpaBHEHHE BHIOB IO MOP(OIOTUYECKOMY
KPUTEPHUIO.

Tema 3. Makpo3Boouus 1 €€ pe3yJabTaThl

Merongsl u3ydeHHS MaKpol’BOIOLMHU. [laneoHTonornueckue  MeETOABI
uzydeHus: odBomonuu. llepexomubie  ¢GopMbl W (PWIOTCHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meroapl u3ydeHus spoitouuu. CpaBHeHue QIOpsl U
dayHbl MaTepuKOB W OCTPOBOB. buoreorpaduueckue obnactu 3emun. Bunbl-
SHJEMUKHU U PEIUKTHI.



OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOrHYECKHE METOJbl MU3YyUYEHHUS
BOMMIOIMHU. ['eHeTMuecKkue MEXaHU3Mbl DSBOJIOLMHM OHTOr€HE3a M MOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  QHAJIOTMYHBIE  OpraHbl.
PyaumenTtapable  opraHel M araBu3Mbl.  MOJIEKYJISPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE M  MaTeMaTUYeCKWe  METOAbl  W3YYEHHUS  HBOJIOLHUU.
I'omonoruunsie reHbl. CoOBpeMEHHbIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTaLlUH U SBOJIFOLMS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (MpaBwWiia) IBOMONMH. [Ipunyun cmenvt QyHKyuil.
HeobOpatumocTs 3Bomtonnu. AjgantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIIOLIUH.

JdeMoHCcTpanuu

[Toptpersr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. ['ekkens.

Tabmuipl U cxembl: «DUIOreHETUYECKUN P JIOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy,  «Punmodursr»y,  «CemMeHHBIE
nanopoTHUKN», «buoreorpaduyeckue 30HBI 3emun», «Jlpelid KOHTUHEHTOBY,
«Penuktbl», «HauanpHble cTaguu 5SMOPHOHAIBHOIO Pa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHbIE M aHAJOTMYHBbIE OpraHbl», «PyIuMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpbl 4YelloBeKa M MMMMaH3e», «[JaBHbIE
HAIPABJIEHUS 3BOIOLMKNY, «OO0IIMe 3aKOHOMEPHOCTH 3BOJIIOLIH.

OOGopynoBaHue: KOJJIGKIIMU, TrepOapuu, MYJISHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKU TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HU HA 3eMJie

HayuHble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuWoreHes u
naHcnepmusi. JloHaydHble TpeCTaBICHUS O 3apPOKICHUU KU3HU (KPEalmOHU3M).
['mnore3a NOCTOAHHOTO CaMO3apOKIECHHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannmannany, JI. [Tacrepa. [IpoucxoxaeHue sku3Hu U aCTPOOHOIIOTHSI.

OcHOBHBIE JTalbl HEOPraHU4eCKOU HBOJIIOLUU. [InanerapHas
(reosmoruueckasi) HSBOJIONMS. XUMHUYECKas OJBONIONUMA. AOHOTCHHBIA CHHTE3
opraHuyeckux BeniectB u3 Heoprannueckux. OmbiTr C. Mumiepa u I'. FOpm.
O6pazoBanue mnonuMepoB u3 MoHoMepoB. KoainepBatHas rumnoreza A. U.
Omnapuna, runore3a nepBudaHoro 0yiabona Jlx. XomnaeitHa, reHETUYECKAsl TUIIOTE3a
I'. Ménnepa. Pubosumbr (T. Yek) u rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHue MEMOPaH U BOZHUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emsmm n meroasl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octarku. ['eoxpoHomnoruss u e€ wMeronbl. OTHOcUTENbHAsT U a0OCOMIOTHAS
reoxXpoHoJiorusi. ['eoxpoHosornueckast mKaia: 30Hbl, 3Pbl, IEPUOBL, STIOXH.



HauanbHbeie sTanel opraHndeckod »sBoMouMU. [losBieHue W 3BOMIOIUA
NEPBBIX KJIETOK. DBOMIOIUS MeTadoin3Ma. BO3SHUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[Ipoucxoxaenne r3ykapuoT (CUMOHOreHe3). DBOMIOIMOHHOE MPOUCXOXKICHUE
BUpyCOB. [IponcxokneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 9Tallbl 3BOJIONMH BBICITUX pacTeHuil. OCHOBHBIE apOMOpP(O3bI
pacteHnid. Bpixoxm pacreHnii Ha cymry. llosBieHHMe CIOPOBBIX pacTeHHH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. lIponcxoxkaeHue NIBETKOBBIX
pacTECHUM.

OcCHOBHBIE 3Tallbl 3BOJIOIMHM KUBOTHOro Mupa. OcHOBHbIE apoMop¢o3bl
KUBOTHBIX. BeHackas ¢ayna. KemMOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0OBbIEC )KUBOTHBIE. JKU3HB B BOJE. DBOIIOLMUS MTO3BOHOYHBIX.
[Ipoucxoxaenne ambubuii u pentuwnuil. [IpoucxokaeHUE MIICKOMUTAONIUX H
nrun.  [lpunnun  kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMH U
MO3BOHOYHBIMHU KMBOTHBIMH CYIIIH.

Pazutne xu3HM Ha 3emie MO »paM U IEpUoAaM: apxel, MPOTEPO30il,
najxeo3ou, Me3030M, KailHo30#. OOm@as  XapakTepucThka KiuMmata |
reoJIOTHYECKUX TMpoueccoB. [losBreHne M pacuBET XapaKTEPHBIX OPraHMW3MOB.
VYrineobpa3oBaHue: €ro ycnoBUs U BIUSHUE HA Ta30BbI COCTaB aTMOC(EPHI.

MaccoBbie BbIMUPAHUSI — IKOJIOTUUYECKUE KPU3UCHI Mponuioro. IIlpuuunsl u
CJIEICTBUSA MacCOBbIX BbIMHUpaHHUUl. COBPEMEHHBIM 3KOJIOTHMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus 6uopazHoodpasus Ha 3emiie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [lpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHbIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannannany, JI. [lacrep, . . Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmump! u cxeMbl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
U3YYEHUIO camo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwuiepa, I'. FOpwuy,
«JTanbl  HEOPTraHMYECKOW  3BOIOLHMM»,  «l €OXpOHOIOrMYeckKas  mIKauaw,
«HauanpHble 3Tanbl OpraHUYecKo 3BOIMIOLUNY, «CxeMa 00pa30BaHUS IYKApPUOT
nyréMm cumbuoreHesa», «Cucrema KuBOM mnpuponb», «CTpoeHHe BUpYCay,
«Apomopo3sl  pactenuii», «PuHHOGUTEY), «OTHOKIECTOUYHBIE BOIOPOCIH,
«MHOroknerounsie Bomopociam», «Mxu», «llanmoporHuku», «l'onoceMeHHbIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHUN», «(Cxema pa3BUTUS KUBOTHOIO
mupay, «Apomopdosbl KHUBOTHBIXY», «lIpocreimue», «KuieyHOMOIOCTHBIEY,
«IInockue 4EepBUY, «YnenucroHoruey, «PBIOEIY, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonurtaromuey, «Pa3BuThe XU3HU B
apxeuckou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOMN dpe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pe», «Pa3BuTHE )XKU3HU B ME3030MCKOU 3pey, «Pa3Burue KU3HU B
KailHO30#CKOM 3pey», «COBpEMEHHAsI CUCTEMA OPTaHUYECKOI0 MUPAY.

OOopynoBaHue: repOapuud pacTeHUM pa3IUYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIC MpPenapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUN
UTJIOKOKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeEw,
KOJUIEKIIMM OKaMEHEJNOCTEH, MOJIE3HbIX HCKOMAEMbIX, MYJSIKU OPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas JsaGoparopHass padora «MoJenupoBaHUE  OIBITOB
Muiepa—tOpu 1o u3ydeHuto abMOTeHHOT'0 CUHTE3a OpraHUYeCKUX COSAMHEHUH B
EPBUIHON aTMOchepey.

JlaGoparopHass padora «/3ydeHue u oOnMCcaHWE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHHS pPaCTEHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3yueHue ocCOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPONOI eHe3

Paznensl 1 3a7aun aHTponoiaorud. MeTo/ibl aHTPOIIOJIOT HH.

CraHOBIIEHME TPENICTABICHUN O TPOUCXOXKICHUM 4YEIOBEKa. PenurunosHbie
BO33peHUsi. COBpEMEHHBIC HAYUHbIE TEOPUH.

CxoacTBo yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpP(OJIOTHYECKHE, AMOPHUOJIOrMYECKHE, b1310JI0ro-OMOXUMHUYECKHE,
noBegeHYeckue. OTIn4ms 4elloBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHE TOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBrxymme cuibl (pakTopbl) aHTPOIIOreHe3a: OMOIOrMYECKUE, COLMAIIbHBIE.
CooTtHolieHrue OMOIOTHYECKUX U COLMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJUM aHTPOIIOreHe3a. PaHHME YelnoBEeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIBI) U PaHHUE MTOHTHUIBI — OOIINE PEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
JMOJIel. ABCTPAJONUTEKH — ABYHOTHE NPEAKHU JIIOAEH. YeloBeK yMenbli, IEpBbIe
V3TOTOBJICHUS OpPyAUN TpyAa. UeloBeK MpsMOXOISIIIMN U TIEPBBIM BBIXOJ JIFOJCH
3a mnpenensl  Adpukn. UYemoBek reimenbOeprckuii  —  OOmMMH  MPEIoK
HEAaHJIEPTAIBCKOrO YEJIOBEKA M YEJIOBEKAa Pa3yMHOro. YenoBeKk HEeaHAEpTalbCKUM
KaK BHJI JIIOJICM XOJIOJHOrO KinMmaTa. YelmoBEeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a rmpenenamu AQpuku.
[Taneorenerrka v najieoOreHOMHUKA.



DBOJIOLKS COBPEMEHHOIO YeNOBeKa. EcTeCTBEHHBIM OTOOp B MOMYJISILMIX
yesioBeka. MyTalMoOHHBIN npouecc U noaumopdusMm. [lonmynsuroHHbIE BOJHBI,
npeid reHoB, murpanus U «3G@PeKT OCHOBATENS» B MOMYJSIIUSAX COBPEMEHHOTO
YeJloBeKa.

Uenoseueckue pacel. [loHatue o pace. bonbpmme pacel: €BpOIEOHIHAs
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (dPKBaTOpualbHas),  MOHTOJIOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceiieHus 4YeloBeKa IO IUIaHETe.
EnuHcrBo  4yenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTH — pacH3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBUSIM OKPYXAIOLIEH CpEbl.
Bnusnue reorpadguueckoil cpeasl M apeiidpa reHoB Ha Mopdonoruio u
(U3HOIOrUIO YeIOoBeKa.

MexauciuIinHapHble  MeToAsl B (u3udeckoid  (OMOIOTHYECKON)
AHTPOIIOJIOTMHM.  DBOJIOLMOHHASA  AHTPONOJIOTHS W [aJ€0aHTPOINOJIOTHs
YeJIOBEUECKUX MNOMyIsiuui. buoconuanbHble HUccleqoBaHUS MPUPOAbI YETOBEKA.
HccnenoBanrie KO3BOMIONMH OUOJIOTHYECKOTO U COIUATIBLHOTO B YEIIOBEKE.

JdeMoHcTpanuu

[Toptperst: Y. {apBun, JI. Jluku, . 4. Porunckuir, M. M. I'epacumos.

Tabmuupl u cxembl: «MeTOJbI aHTPOTIOIOTUNY, «I OJIOBHOW MO3I UEIOBEKAY,
«YenoBekooOpa3Hble 00€3bsiHbI», «CKeleT YeaoBeKa U CKeNeT IIMMIIaH3e»,
«PyIuMMEHTBI 1 aTaBU3MBbI», «/{BHXKYLIME CHIIBI aHTPOINOrE€HE3a», «IBOIOLUOHHOE
IPEBO  4YEIOBEKa», «ABCTpalonuTeky», «YemoBek  yMmenblid», «YemoBek
OpSIMOXOASIIIINIY, «JleHrncoBckuit uenosek» «Heannepranbiply, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOJIIFOLUYN YET0BEKA», «Packl yeloBeKay.

OOopynoBaHue: MyJSDKM — OKaMEHENIOCTEH, MPEAMETOB  MAaTepUaIbHOU
KyJIbTYpbl ~TpPEIKOB 4eJoBeKa, penpoaykuuu (dortorpaduu) KapTUH C
MU(DOJIOTUYECKUMU U OUONEHCKUMU CIO)KETaMU MPOUCXOXKJICHUS 4YelIOBeKa,
¢dororpaduu HaXOAOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKa, MOJIENb
yeperna 4YejgoBeKa M 4Yepena I[IMMIIAH3€, MOJENb KHUCTU 4YEIOBEKa M KHUCTHU
MIMMIIaH3€, MOJIETIN TOpCca MPEIKOB YEI0BEKA.

JlabopaTtopunas paGora «3yyeHue ocoOEHHOCTEW CTpOEHHUsI CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM .

IIpakTuyeckas padora «/3yyeHne dJKOJIOrM4eCKUX aJanTalui 4eI0BEKay.

Tema 6. Jxosorusi — Hayka 0 B3aMMOOTHOILICHMSIX OPraHU3MOB H
HAJ0PraHU3MEHHbIX CHCTEM ¢ OKPY:Kaloulei cpenoi

3apoxxeHue u pasBuTue dkojoruu B Tpyaax A. ['ymGonsara, K. @. Pynbe,
H. A. CeBepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3ngensl u 3amaun
sKosoruu. CBsi3b SKOJIOTUU C IPYTUMU HayKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHUA. DKCHEPUMEHTHI B 3KOJOTHH:
OpUpOAHbIE W JlabopaTopHble. MojenupoBaHue B 3KOJIOTMM. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peruOHAIbHBIN U TJI00aTbHBIN.

3HAUEHHWE JKOJIOTMYECKHX 3HAaHMA JUI  4YeJOBEKa. OJKOJIOIMYECKOE
MHUPOBO33pDEHUE KaK OCHOBA CBS3€M 4YelloBedecTBa ¢ Npuponor. PopmupoBaHue
JKOJIOTHYECKOHN KYJIbTYpPbI M SKOJIOTMYECKON TPaMOTHOCTH HACEIICHUS.

JdemoncTpanuu

[Toptpersi: A. I'ymbonsar, K. ®@. Pynbe, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pa3znensl skojgorum», «MeTtonbl 3komorun», «Cxema
MOHUTOPHHIA OKPYXKAOIIEH CpebD».

JlaGopaTopHasi padora «3yuenne METOH0B AKOJIOTHYECKUX
VCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH uX aencTusi. Knaccudukarms
IKOJIOTHYECKUX (haKTOPOB: aOMOTHUECKUE, OMOTUYECKHE, aHTponoreHHsie. O0rue
3aKOHOMEpPHOCTH AEHCTBUS 3Kojoruueckux Qakropos. IIpaBuno muanmyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak »Komormueckuii dakrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE T'PYIIIbI
pacTeHHMII W JKMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoan3M.

Temnepatypa kak »skonoruueckuit Qaxrtop. [leiictBue TtemmepaTypsl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skonorumdeckuid (aktop. Ilpucmnocobnenus pacTeHHil K
nojiepkaHuio BogHOro Oananca. Knaccudukamusi pacTeHUH MO OTHOIICHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUsT OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, IMOYBEHHAs,
riiyOMHHasT  TOJANOYBEHHAs, BHYTPUOpPraHW3MeHHas.  (DUIUKO-XUMHUYECKHE
0COOEHHOCTH cpell oOuTaHus opraHu3sMoB. [lpucrnocoOneHuss OpraHu3MoB K
YKU3HM B Pa3HbIX Cpenax.

buonornueckne putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rofuuHble pUTMbI. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennsie Qopmbel opranusmMoB. I[loHsiTue o0 KU3HEHHOW (Qopme.
XKuznennsie GopMbI pacTEHUM: AEpEBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: TUIPOOUOHTHI,
reoOMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICCTBUN:
KOHKYPEHITUS, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, xoomneparus,
MYTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjeOHmuecTBO). Herpoduueckue
B3aUMOJIeHCTBUS  (Tommueckue,  (opuyeckue, ¢adbpudeckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJACHCTBUM [JIsi CYILIECTBOBAHHMS OpPraHU3MOB B Cpele
oburtanus. [IpuHINUN KOHKYPEHTHOI'O UCKIIIOUEHHS.

JdemoHcTpanuu

Tabmumpl U cxembl: «Ikonorudeckue QakTopel», «CBETOBOM CIEKTP»,
«IKOJIOTUYECKHE TPYIIIbI JKUBOTHBIX IO OTHOLICHUIO K CBETY», «TEIIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHbIE», «DHU3MONOTMYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl oOWTaHUS OpraHu3MoB», «buoloruueckue pUTMBI»,
«Kuznennoie  QopMmbl  pacTeHuil», <« OKuszHeHHble  (DOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA MIMPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jieca», «Llenu
nUuTaHus», «XumaudectBoy, «llapasutusmy», «KonkypeHmms», «CumMOno03y,
«KommeHcanuzmy.

OOGopynoBanue: repOapuu pacTeHUHW U >KUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIUSHUIO PA3JIMYHBIX HKOJIOTHYECKUX (PAKTOpOB, repdapuu CBETONIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHHIA, CBETOIIOOMBBLIC, TCHENIOOUBBIC WU
TEHEBBIHOCIIMBbIE KOMHATHBIEC PACTEHUS, repOoaprul U KOJUICKIIUHA TETUIOIIO0UBBIX,
3UMOCTOMKUX, MOPO30yCTOMUYMBBIX PACTCHHUM, Uydena NTHUIl U 3BepeH, repdapuu
pacTeHull, OTHOCSIMXCA K Turpodurtam, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIM, KOJJICKIINHN XKUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repObapud W KOJUIGKIIMM PACTEHUN MW JKUBOTHBIX, OOJIaalONIUX YepTaMu
PUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHM JKH3HHU, TepOapuul H
KOJUIEKIIMM PACTEHU U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJIIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTopHass pabora «BbIBI€HUE TNPUCTOCOOIECHUNH OPraHU3MOB K
BIIUSIHUIO CBETa».

JlabopaTopHasi pabota «BpIABICHHE TMPUCIIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTopHass paGora «AHATOMUYECKHE OCOOCHHOCTH PACTCHUU U3
Pa3HbBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

DOKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIMYJISIHHU. [Monmymsimusa kax
Ouosornueckasi cucteMa. Poib HeOHOPOAHOCTH Cpebl, Ppuznueckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynaiuii. OCHOBHbIE TMOKAa3aTeNW MOMYJSIUU: YUCICHHOCTb, IUIOTHOCTb,



BO3pacTHAasi W TMOJOBasg CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAITHSI.

DKoJioru4eckas CTpykrypa nomyssiinuu. OleHKa YUCICHHOCTH TOIYJISIIUM.
JluHaMKKa TONyJISUUMUA U €€ peryysiius. bHOTUYEeCKUH MOTEHLUHAN TMOMYJISLIUU.
MopenupoBaHue JUHAMHUKHU nonyiasiiud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKUBaHMSA. Perynsiuss 4YUCICHHOCTH TOMNYJSIIIUNA: pPoiab (DAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUIOB (- U
K-cTparerun).

[Tonsitue 00 sKomornuyeckoil Huie Buaa. MectooOutanue. MHoromepHas
MoJZeNb dKojorndeckon Humm Jk.M. XarumHcona. Pa3mepbl skonorndeckomn
Huy. [loTeHunanbHas U peain30BaHHAS] HULIY.

Bun kak cucrema nonynsumii. Apeansl BUAOB. Buabl U UMX KU3HEHHBIE
CTpaTeruu. JKOJOTHUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUrpalui >KUBOTHBIX. buomoruueckue
WHBA3UH YY>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: k. Y. XaT4nHCOH.

Tabmumpl M cXeMbl: «JKOJOTUYECKHUE XapPaKTEPUCTUKHU TOMYJISIIUN,
«IIpocTpaHCcTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHele  nHUpaMujibl
nonynanun», «CKOPOCTh  3aCelIeHUs] MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMmamMmny, «Mogenp 3kosorndeckor Humu Jx. M. Xatuunconay.

OOGopynoBaHue: repOapuu pacTEHUM, KOJIJIEKITUN KUBOTHBIX.

JladopaTtopHass  pabora «lIpucmocoOneHus ceMsH  pacTeHUH K
pacCeneCHUIO».

Tema 9. Jkosnorust coodmecTB. IKOIOrHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buonieHo3 U ero crTpykrypa. CBA3u MEXIy
opraHu3MaMHu B OMOIICHO3E.

OxocucrteMa kak oTkpeiTasi cucrema (A. [x. Tencnn). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIYLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue menu u ceTu. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbI U Uikl B 3KocucTemMax. KpyroBopoT BelecTB U TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca uw  mpoaykuus.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBuuHbIE U
BTOPUYHBIC CYKIIECCHM M MX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHnoe cooOuiectBo. buopaznoodpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.



[IpupogHble 3KOCUCTEMBL. JKOCUCHEMbL 03P U peK. IKocucmemvl Mopeu U
oxeanog. IKocucmemvl MYHOP, 1€Cos8, cmenetl, nyCmbltb.

AHTpPONIOTEHHBIE AKOCUCTEMBI. ArposkocucTtema. ArponeHo3. Pasznmnuuns
MEX]ly aHTPOIIOT€HHBIMU U IPUPOIHBIMHU 3KOCUCTEMAaMH.

VYpboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
braopa u dayna. CuHaHTpomu3alusi TOpPOACKOW ¢ayHbl. buonoruueckoe u
XO035TUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKocucTeMax. Porb Kackadnoeo sghghexma u 6u008-30uduxamopos (Kiouesvix
6U008) 6 pyHKYUOHUposaHuu sxocucmem. 1lepeHOC PHEPTrUU U BEILECTB MEXIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMUUBOCTh OPraHU3MOB, MOMYJISIIUNA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U AHTPONOT'€HHBIX BO3/IEHCTBUH.

Mexanusmuol 8030eticmeus 3aepA3HeHUl pPa3HbIX Munos Ha
CcyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbl  9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMBUSL.
MeTo10510THsl MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOT'€HHBIX SKOCUCTEM.

JdemoHcTpanuu
[Toptper: A. Ix. Tencnn.
Tabmuuet w1 cxembl:  «CTpykTypa  OuoneHo3a»,  «JKocucTteMa

IIMPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTEMA XBOMHOrO Jjecay, «DyHKIMOHAIbHbIC
IpynIbl OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«lenu nutanus (macTOUIIHAS, AETPUTHASN)Y», «IKOJIOTHUYECKAsI MUPAMUIA YHCEID,
«QKoNoruyeckas mupaMmuga OMOMacchl», «IKOJOTMYECKasl MUpamMuia dHEPTUn»,
«O6pazoBanne 6om0Tay, «IlepBuunas cykueccus», «BoccTraHoBieHue jeca mocie
noxkapa», «JKOCHCTeMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M IOTOK
SHEPrUu B arpoueHose», «[Ipumepsl ypOosKoCUCTEM.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL 1
3Bepeid, repO0apuu KylIbTYypPHBIX U IUKOPACTYIIMX PACTEHUI, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypo0odKOCUCTEMBI».

JlabopaTtopuass padora «/3ydeHue paszHoOOpazusi MENKUX MOYBEHHBIX
YICHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

IKeKypeusi «IKCKYypCcusi B TUITUYHBIN OuoreoreHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, HA CyXOJIOJbHBINA WU TOMMEHHBIN YT, 03€p0, O0I0TO)».

IKCKypeusi «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJi€ WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buochepa — obOmennanerapHas o0ojouka 3eMiiM, TJI€ CYIIECTBYET WIIH
CyIIIeCTBOBaJA XU3Hb. PazBuTHe npeacTaBieHuii o ouochepe B Tpymax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uocepe. Obnactu 6mocdepst u €€ coctas. XKupoe
BelIeCTBO OMochepsl U ero PyHKIUY.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6nocdeprl. OcobeHHOCTH OHMOchepbl Kak
rI100aIbHOM dKOCcUCTeMBI. JlnHamMudeckoe paBHoBecue B Onochepe. KpyroBopotsl
BEIIECTB U OMOTCOXMMHUYECKHUE ITUKIBI (YIiiepoia, a30Ta). PUTMUYHOCTD SIBICHHIA
B Ouocdepe.

3onanbHOCTh Ouocdepsl. Ilonsatue o Ouome. OCHOBHBICE OMOMBI CYIIIH:
TYH/APA, XBOWHBIE Jieca, CMEIIAHHbIE U IIIUPOKOJIUCTBEHHBIE JIECa, CTENH, CABaHHBI,
MyCThIHU, TPOITMYECKHE JIE€CA, BBICOKOTOphs. KiMMar, pacCTUTENbHBIN U dKUBOTHBIN
MuUp OMOMOB CYIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOI0 MOTEHIMaja 1
o6uochepHbIX QyHKITUH.

JdemoHcTpanuu

[Toptpersi: B. 1. Bepnaackuii, J. 3rocc.

Tabmuuer u cxembl: «['eocdepsl 3eminy, «KpyroBopoT azora B mpupoje»,
«KpyroBopor yriepoga B mpupone», «KpyroBopor kuciopoga B MpUPOIE»,
«Kpyrosopor Boasl B mnpupoae», «OcHOBHble OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay», «Taira», «CMmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IIycTeiHA», « Tponmyeckuii Jecy.

O6opynoBanue: repdbapun pacTEHHI pa3HBIX OMOMOB, KOJUICKITUHN JKHBOTHBIX.

Tema 11. YesioBek U OKpy:xamias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX NpUYUHBL. Bo3jelcTBue delloBeka Ha
ouochepy. 3arpssHeHue BO3AYyHMIHOM cpenbl. OxpaHa Bo3Ayxa. 3arps3HEHUE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpOIIOreHHOE BO3JCHCTBHE HA PACTUTENBHBIM M )KMBOTHBIA MHp. OXxpaHa
PaCTUTENBHOIO U >KMBOTHOrO Mupa. OCHOBHBIE NPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacusie kHuru. OcobOo oxpansiemble mpupojnbie Tepputopun (OOIIT).
Boranudeckue caipl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPUHIIUIBI YCTOMYMBOTO PA3BUTHUS YEIOBEUYECTBA U TMPHUPOIBI.
PamonanpbHOE  MPUPONONONB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpazust 3emau. OOIIME 3aKOHOMEPHOCTH TJIOOAIBHBIX HKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'0 KPU3HCa U €ro BEPOATHBIC MOCIIEICTBUS.

Pa3BuTHe METOJOB MOHUTOPUHIA pa3BUTUS OMACHBIX TEXHOTCHHBIX
nporneccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocoepezaowei u
KOHKYPeHmocnocobHot suepeemuke. buonoesuueckoe pasnoobpasue u ouopecypchni.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneuusarowue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHOBbL



aKopeadbunumayuu IKocucmem U Ccnocooos 060pvObLl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuuet w  cxembl:  «3arpsisHeHHe  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdeps», «3arpssHeHne mouBb», «llapHukoBeii  3ddexT», «Ocobo
OXpaHseMbIe PUPOIHBIC TEPPUTOPHUIY, «MOJETH YIIPABIIEMOTO MUPAY.
ObopynoBanue: ¢otorpa@uu OXpaHsSEMbIX pPACTeHUM M KUBOTHBIX KpacHoi
kHUr" Poccuiickoint @enepannu, KpacHOM KHUTH pErnoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHUOJIOT'A HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

O®I'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaraM OCBOCHHS
OOYYaOIIMMHUCSL TIPOTPaMM  CpPEIHEro 00Imero o0pa3oBaHUs: JTUYHOCTHEIE,
MeTaInpeIMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOrPaMMBbI IO OUOJOTUH
BBIJIEJICHBI CJIEAYIOLINE COCTABISIONIME: OCO3HAHME O0YYaIOUIUMUCS POCCUHCKOMN
rPaXIaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOy4EHUI0  OHOJIOTruH,
yeneHanpagiennoe paszeumue BHYTPEHHUX YOEXKIEHUW JUYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEW U MCTOPUYECKUX TPATUIUN Pa3BUTHUS OHOIOTHYECKOTO
3HAHMSL, 20MOBHOCMb U CNOCOOHOCHMb O0YUYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTU I[€HHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
Ouojornyeckoro  0o0pa3OBaHMS, Haluyue NPABOCOZHAHUS — DKOIOTHMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTN U CTPOUTH KU3HECHHBIC TUTAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUSI MPOTPAMMBbI 1O OUOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE YYEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMU POCCUMCKUMH COLUOKYJIbTYPHBIMU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMHu
NOBEACHUSI W CIOCOOCTBYIOT MPOLECCaM CaMOIIO3HAHMS, CAMOBOCIMTAHMS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBXKECHUS K 3aKOHY M MPaBOIOPSAAKY, YEIOBEKY TPyAa U CTApUIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHHUs, OEpPEKHOTO OTHOIICHHS K KyJIbTYPHOMY HACIEIUI0 U
TpaJUuLMsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickor Denepanuu, Opupoae u
OKPYKAIOIIEH Cpeae.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro mpenmera «buomorus»
JOJKHBI OTPa)kaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsl PYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHICKOT0 O0OIIECTBa, paCUIUPEHHE >KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTU B MPOIIECCE peai3allid OCHOBHBIX HaNpaBJIeHUN
BOCIIUTATENIbHOU JIEITEIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMUA 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WJIEHA POCCUICKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHa U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TMO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUYUTHIBATh B CBOMX JCUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C PA3HBIMH YOXKIICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMH U
COIIMAIBbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMNOIHEHUS
y4eOHBIX, TIO3HABATEIIPHBIX M MCCJIEAOBATEIbCKUX 3a/]ad, YBaXXUTEIHLHOTO
OTHONIIEHUS K MHEHHUIO OMNIMOHEHTOB TMpHU OOCYXICHUHU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM AESATEIBLHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTh pOCCUICKOM IrpaKIaHCKOMN U EHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpEN
PonunoM, ropmoctm 3a CBOM Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIee MHOTOHAITMOHAILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U MaMSITHUKAM IPHUPOIBI,
JNOCTHKEHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CHIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUICKUX YYEHBIX B CTAHOBJIEHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
IPUPO/IBI, B dKU3HU YEIIOBEKA M COBPEMEHHOT'O 00IIIECTBA;

ujeiHas yOekJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3amure (OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JTYXOBHBIX LIECHHOCTEN POCCUMNCKOI0 HApOJIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYayIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATHS UEHHOCTENM CEMEWHOM JKHU3HU B COOTBETCTBUM C
TpaguuusMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOUYas ACTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUM;

NOHUMAaHHE SMOLIMOHAIIBHOT O BO3/ICHCTBHUS )KMBOM IPUPOJbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAJKEHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIATH KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHATBHOI0 0JIATOMOTy M

NOHMMaHWE W peanu3alus 370pOBOro M 0Oe30macHoro obpasza >KU3HU
(3mopoBOo€e  mMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKMX TpaBWiI W HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATHM W  OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTH), OEpEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY M IICUXUYECKOMY 3/10POBbIO;

NOHUMAHWE LEHHOCTH MPAaBWI HHIWBUAYAJIBHOTO UM  KOJUJIEKTUBHOI'O
0€3011acHOr0 MOBEACHUS B CUTYaLUsIX, YIPOXKAIOIINUX 3J0POBbIO U JKU3HHU JIOACH;

OCO3HAHME MOCIEACTBUI M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHMS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAaCcTEPCTBa, TPYIAOI00HE;

TOTOBHOCTb K AKTHBHOW JEATEIBHOCTH TEXHOJOIMYECKOW MU COLMAIBHOU
HANpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHATD TAKYIO JI€ATEIbHOCTD;

UHTEpEC K pa3nyHbIM cdepaM MpodhecCHOHATBHON JesTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBHIOOpP Oyaymieil mnpodeccuu U peasn30BHIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHMIO W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOTHY€CKOr0 BOCIIUTAHMA

AKOJIOTHYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
JKU3HU Ha 3eMIIe, OCHOBE €€ CYIECTBOBAHU;

HOBBIIICHUE YPOBHS OSKOJIOIMYECKOM KYyJIbTYphl: MPHOOpETEHHE OmbITa
IUIAHUPOBAHUSA IOCTYNIKOB M OLEHKHM MX BO3MOXHBIX IOCIEICTBUNA IS
OKpYXarOUIEH CPEIbL;

OCO3HaHUE II100aJbHOIO XapakTepa SKOJIOIMYECKHUX MpoOJieM U myTed HX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble NpPH H3YYEHUH OUOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHUH NpoO0JieM, CBS3aHHBIX C PAlUMOHAIBHBIM
OPUPOJONOIb30BaHUEM  (COONIOJEHUE  TMpaBuUil  TOBEJEHUS B  IMPHUPOJE,
HAIPABJIICHHBIX HAa COXPAHEHUE PABHOBECHS B HKOCUCTEMAX, OXpaHy BHIIOB,
AKOCHUCTEM, OHoCchephl);

AKTUBHOE HENPUATHE JEUCTBUK, IPUHOCAIIMX BpEN  OKPYKAKOLIEH
OPUPOJHON Cpese, YMEHHE IMPOTrHO3UPOBATH HEOJArOMpPUSTHBIE 3KOJIOTHYECKUE
NOCJIEACTBUSA MPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILATH UX;



HAJIUYUE PAa3BUTOI0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OITbITa JIeSITEIILHOCTH DKOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COIUAIbHON
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B MPAKTUYECKOU MEATEIbHOCTH IKOJIOTHUECKOU
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JIUAJIOre
KYJIBbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYyJbTYpPhl Kak CpeACTBa
B3aUMOJICHCTBHS MEXY JIOJBMHU 1 TTO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONTOTUM KaK HayKd, OCO3HAaHUS €€ poiau B
GbOpMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NpeACTaBlIeHUsT 00 OKpYKalollleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKA U
oOIIecTBa, B TMO3HAaHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU TMpoOIeM
COXpaHEHHUS TPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJOTHMU JIsi COBPEMEHHOMN ITMBUJIM3AIINHU:
o0OecrieueHusi HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PecypcHbIE  MPOOJEMBI  Pa3BHTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/Ia U3 TI00ATBHBIX IKOJIOTHYECKUX MPOOIEM U
o0ecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO MPHUPOJHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHJIapTOB
'KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUUM OHOJOTMYECKUX 3HAHUW B IENSIX
MOBBIIIEHUST OOIIEH KYJIbTYphl, €CTECTBEHHO-HAyYHONH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON T'PaMOTHOCTH oOydarommuxcs, GpopmupyeMoi
IpU U3y4YE€HUU OUOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJNb30BaTh TOJIy4aeMble 3HAHUS [JIs aHajdu3a U
00BSICHEHUS SBJICHUH OKPYXAIOIIETO0 MUPa U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYCHHUS Ha OCHOBE HAy4YHBIX (aKTOB H
UMEIOIINXCS JaHHBIX C 1EJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIILHO MCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHOWU JIE€STEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO U HCCIIENOBATEIbCKYIO ACSITEIbHOCTh MHIUBUAYAILHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM0o00pa30BaHUI0, K AKTUBHOMY ITOJIYYEHHMIO HOBBIX 3HAHMN MO OHOJOTHH B
COOTBETCTBUHM C KU3HEHHBIMHU MTOTPEOHOCTAMHU.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ybTaThl OCBOCHMSI y4eOHOro mpeaMera «buomorus»
BKJIFOYAIOT: 3HAYuUMble JJi1 (OPMUPOBAHUSI MHPOBO33PEHUS] OO0YUYaIOIIUXCS
MEXIUCIUILUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSITHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(HUKYy METOJO0B TIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIEeCTBO, YHEPTHUs, SBJICHHUE, MPOIIECC,
cHUCTeMa, Hay4HbId (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIeOBaHNe,  HAOJIOJICHWE,  M3MEpPEHHe, OKCIEPUMEHT W JpYyrue);
YHUBEpCAIbHBIC Yy4eOHBIC JeWCTBHs (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKLIMOHAIBHOM
IPAaMOTHOCTM M COLMAJbHON KOMIETEHLMH OOYyYarolMXCsl; CIHOCOOHOCTh
o0yuarouuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHUSA W  yHUBEpPCAIbHbIE Yy4e€OHbIE JEUCTBUS B
II03HABATEJILHON U COLIMAJIbHOW IPAKTHUKE.

B pe3ynbrare wu3yueHus OHOIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanust y oOywaromerocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIHHBIE
YHUBEpCAJIbHbIE YUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUECOHbIE
NEICTBUSA, PEryIsTUBHbIE YyHHBEpCAJIbHbIE Y4eOHbIE JEUCTBUS, COBMECTHas
JESITENbHOCTb.

MeranpeaMeTHble pe3yNbTaThl OCBOCHHSI IMPOrPAMMBI CPEIHEro OOIIEero
00pa30BaHus TOJKHBI OTPaXaTh:

Osaagenne YHUBeEpPCATbHBIMHA yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 0a3oBbIe JJOrHYecKHe AelCTBHA:

CaMOCTOSATENIbHO  (OpMyJNHMpOBaTh W AKTyalIM3UpoBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHWU 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHayM3a, CUHTE3a, CPaBHEHHUSI, KIIacCU(pUKAIINA, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKU, YCTAaHABIMBATH
CBSI3U C IPYTUMU MTOHSATUSMU);

OTIpEeAeNITh LETU JEATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEILHOCTHU C OCTABJIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
KUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHE pPaCCYKIeHUs (MHIYKTUBHBIC, JICyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NIPOTUBOPEUHS] B PACCMATPUBAEMBIX
SIBJICHUAX, (POPMYIMPOBATH BHIBOJbI U 3aKIIOUEHUS;

PUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtsa I MpeICTaBICHUs
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHUW B M3y4yaeMbIX OMOJOTMYECKHX OOBEKTax, a



TakK€  MPOTHUBOPEYMH  PaA3HOTO  pOJAa,  BBISIBICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaTrbhiBaTh IUIAH PEIICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOLIUXCS
MaTepHUAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B ICATEITLHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IeJISIM, OLICHWBATh PUCKU TOCIIEICTBUIN JIEATEeIHbHOCTH;

KOOPJMHUPOBATh M  BBIMOJHATH paboOTy B  YCIOBHSIX  pEajbHOrO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIUICHUE TIPY PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BbI€E HCCJIEA0BATEIbCKHIE AeiiCTBUS:

BJIA/ICTh HABBIKAMH Y4€OHO-HMCCIEA0BATENbCKOM U TPOCKTHON JIEATEbHOCTH,
HaBBIKAMHM  pa3pemieHus MpodJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOUCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3a/1a4, MPUMEHEHUIO
pa3IMYHBIX METOJOB IMMO3HAHUS;

UCIIONIb30BaTh Pa3IMYHbIE BUABI JEATEIHOCTH [0 IMOJYYEHUIO HOBOTO
3HAHMSI, €r0 HWHTEPIpPETalH, MNPEeoOpa3oBaHUI0O M TPUMEHEHHIO B Yy4eOHBIX
CUTYaIUsIX, B TOM YHUCIIC TIPU CO3TAHUU YUEOHBIX M COITUATBHBIX IPOEKTOB,;

(bopMHUpOBATH HAYYHBIH THUI MBIIUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHCH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpPMYIUPOBATH COOCTBEHHBIE 3aJa4yl B 00Opa30BaTEIHLHOU
JEATENHHOCTH 1 KU3HCHHBIX CUTYAITUAX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyalu3WpoBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelbCTBa
CBOUX YTBEPKIICHHM, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TONYYCHHBIE B XOJE€ pEUICHHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IEJICHANIPABICHHBIN TOMCK TEpPEeHOca CPEACTB M CHOCO00B
NENCTBUS B MPOPECCHOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHUYECKYIO0 O00JacTh
KHU3HEICATEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYCOHBIX TPEIMETOB;

BBIJIBUTATh HOBBIE UJEH, MpeiaraTb OpUTMHAIbHBIE MOAXOIbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ nundopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaIUu (TEKCTe y4eOHOTro
nocoOusi, Hay4YHO-MOMYJSAPHON JUTepaTrype, OHOJOTUYECKUX CIOBapsiX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTe), aHAIU3UPOBATh



UH(GOPMALIMIO PAa3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

(GbopMynHpOBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHbIE METOAbI MPHU MOUCKE U
otOope Ouonoruyeckor MHGOpMAIMN, HEOOXOAUMOM ISl BBHITIOJIHEHHS Y4eOHBIX
3ajay;

OpUOOpeTaTh OMNBIT MCMOIb30BAHUS HHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYpY aKTUBHOI'O UCIOJIb30BAHUS PA3IUYHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMalbHYIO  (OpMYy  TpPEICTaBICHUS
Oouonornyeckor uHpopmaluu (cxeMbl, Tpaduku, AUarpaMmsbl, TaOIUIbI, PUCYHKH
" Apyroe);

UCIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeAcTBa NpH paboTe C
OMOJOrMYeckod HMHQPOpMalMe: MNPUMEHATh XHMHYECKHe, (usnyeckue u
MaTeMaTUYECKUe 3HAKM W CUMBOJIBL, (POpMysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCMOJIb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pACIO3HABAaHUS WM 3al0UThl  WH(OpMAIWH,
UH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OByageHne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1eHCTBUAMM:

1) o0menne:

OCYUIECTBISITh KOMMYHUKAILIMH BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOre WIM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMol TeMmbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJIEHUS OTHOCUTEIBHO BBINOJIHEHUS IPEIIaracMoi
3a/1a4, YYUTBIBATh MHTEPECHl U COIJACOBAHHOCTH IMO3ZHMIMKI JPYIrUX YYACTHHUKOB
Jyanora Wi JUCKyCCUN);

pacrno3HaBaTh HeBEpOaJbHbIE CpPEACTBA OOILIEHMs, MOHUMAaThb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJAJETh PA3JIMYHBIMU CIIOCOOAMHM OOLIEHUS W B3aUMOJEHUCTBHS, NMOHHMATh
HaMEpEHUs IPYruX JItOJIeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

NOHMMAaTh U HCIIOJIB30BaTh MPEUMMYIECTBA KOMaHJIHON M HWHJIHWBHUYaJIbHOU
paboThI MpH PEIICHUH OUOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NpUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS NP pPEUICHUN y4eOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ICHCTBHM € y4€ToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)10T0 YieHa KOJIJIEKTHBA;



OpUHUMATh L€IM  COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMIKEHHUIO: COCTABJIATH IUIAH JCUCTBUM,
pacupenensTh poiu € Yy4ETOM MHEHHUM YYaCTHHUKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJAa M KaXIOr0 yYaCTHHKAa KOMaH/bl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTh HOBBIE IPOEKTHI, OILICHUBATh HJIEM C TO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISTh IMO3UTHUBHOE CTPATETMYECKOE IMOBEAEHUE B Pa3IMYHBIX
CUTYAaIUAX, IPOSIBIISATH TBOPUYECTBO U BOOOPaKEHUE, OBITH HMHUIIUATUBHBIM.

OgjajieHNe YHHMBEPCAJIbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

1) camoopranuszaumus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIS BBIBICHUS MpoOIeM M UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpAaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUN I1I€JIEBbIE U CMBICIIOBBIC
YCTAHOBKHU B CBOMX JIEMCTBUSIX M MOCTYIKAaX MO OTHOUIEHUIO K YKHUBOU MpUpPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATEIBHYIO NIESATEIbHOCTb, BBISBISATH
po0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33a/1aul B 00pa3oBaTEIbHOM
NEATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  pPELICHHs NpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUIA;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKi y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTECHU;

JieJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pelieHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKOH JPYAHINHA B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBILIATH CBOM 0O0pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIHHOM  pequieKCMW  Kak  OCO3HAHHS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJIbTaTOB U
OCHOBAHMM, UCHOJIb30BaTh MPUEMBI PEPIIEKCUU Ji OLUEHKH CUTYyallu, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEUIEHUS MO HX
CHI)KEHMUIO;



OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrMX @pU aHAIW3€ pPE3yJIbTaTOB
NEeSTENbHOCTH;

3) npuHATHE Ce0NA M APYTUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX @pU AaHAIN3E pPE3yJIbTaTOB
NEeSITEeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYrUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUU APYTOro YEIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHUSI COJIEpKAHUSI Y4yeOHOro mMpeaMera
«buonorusi»y Ha yriay0nEHHOM YpOBHE OpPHEHTHPOBAaHbI Ha OOecIedeHHe
npopunbHOro  oOydeHus  oOydarommxcss  Omonormn. OHHM  BKJIIOYAIOT:
crienuduyeckue Ajisi OMOJIOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUI 1O
OCBOCHHIO, UHTEPIIPETAIMN U MPeoOpPa30OBaHUIO 3HAHUM, BUIbI JIEATEIBHOCTH I10
MOJTYYEHHIO HOBBIX 3HAHUN M UX MPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX, a TAKKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. l[IpenmeTrHbie pe3ynabTaThl MPEACTABICHBI IO
rojiamMm U3y4eHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUSI yueOHoro npenmera «buonorus» B 10
Kjlacce NOMKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMA O MECT€ M pOJM OHOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, B
MO3HAHUM  3aKOHOB  TPHUPOJLI U  PEIICHHH MpobJieM  palMoHaIbHOIO
IPUPOJIOTIONIB30BAHNUSA, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKMX 3HAHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIararolue OUOJIOTHUECKUE TEPMHUHBI W TOHATUSA (KHU3Hb, KJIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOHU3BEICHNUE,
HACJICICTBEHHOCTh, M3MEHYMBOCTH, POCT M PAa3BUTHE), OUOJIOTHYECKHUE TECOPHUH
(xnerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHasi Teopust
HacieAacTBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o 1eHtpax
MHOTOOOpa3uss ¥ TMPOUCXOXKACHHUS  KYJIbTYPHBIX  PACTCHHM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HaciegoBanuss [.  Mengenss, TOMOJOTMYECKHX PSIOB B
HacJIeACTBECHHOM NU3MEHYUBOCTH H. H. Bagunoga), MIPUHIATIBI
(KOMITJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOrO TO3HAHUSI, HUCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHUE,
Ha0JII0/IEHHE, SKCTIEPUMEHT);



YMEHHUE BBIIETATH CYIIECTBEHHBIC MMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJOBEKa, IMPOIECCOB >KU3HENEITEIbHOCTH,
MIPOTEKAIOIINX B OPTaHW3MaxX PACTCHHM, KUBOTHBIX M YEIIOBEKA, OMOJIOTUIECKUX
IpoLIecCOB: 0OMeHa BellecTB (MeTadonu3M), MpeBpalleHusl YHEPTUU, OpOKEeHMUS,
aBTOTPO(HOrO U reTepoTpOPHOr0 THIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOpUOreHe3a, MoCTIMOPHOHAIBHOIO Pa3BUTHS,
pa3sMHOXKEHUS,  WHANBUAYAIbHOTO  pa3BUTHS  oOpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOTO 0TOODA;

YMECHHE YCTaHABJIMBATh B3aMMOCBS3M MEXKIY OpraHOMIAMHU KIETKA M HX
GYHKIUAME, CTPOCHHEM KIJIETOK pa3HBIX TKaHEW W WX QYHKIUIMH, MEXKITY
opraHaMu W CHCTEMaMH OpPTaHOB y PACTEHUH, >KMBOTHBIX M YEJIOBEKA WU HX
GYHKIIAAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (QYHKIUSAMHU, MEKIY ITaramu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HCHHBIX ITUKJIOB OPTaHU3MOB,
dTanamMu 3MOPUOHAIILHOTO PAa3BHUTHsI, TEHOTUIIOM W (EHOTHIOM, (DEHOTHUIIOM H
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMYUTEIBHBIC MPU3HAKU JKMBBIX CHUCTEM, B TOM YHCJIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISI JOKAa3aTeNbCTBAa POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIIII,

yYMEHHE peliaTh OMOJIOTHYECKUE 3aa9U, BBISBISITh TPHUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKY UCCIIETYEMbIMU OMOJIOTHIECKUMH TPOIECCAMU U SBIICHUSMH, J1eJaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBINOJHATH J1a0OpaTOpHBIE M TMPAKTHUECKHE pPadOTHI, COOTIOAAThH
npaBWiIa Mpu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh THUIOTE3bI, TMPOBEPATh WX OKCIEPUMEHTAIHLHBIMHU
cpeacTBamu, GOpMyIUpys 1edb HWCCIEIOBAHMS, AHATU3UPOBATH IOITYYCHHbBIE
pE3yJbTaThI U JACTaTh BBIBOIBL;

yMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIENOBATEIbCKON padoTe MO OHMOIOTHuH,
AKOJIOTUA U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAay4HBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TOMYYCHHbIE  pe3yabTaThl HAa  YYCHHUYECKUX
KOH(pEepeHITUSAX;

YMEHHE OIIEHWBATh OSTUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUI B
obmactu  Owomormu W MEOUIMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIMpPABICHHOEC W3MEHEHHWE TeHOMa M CO3JaHHE TPAHCTECHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiied npodeccruoHalbHOM
NEeSATeTbHOCTU B 00JIaCTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOT0 XO034MCTBa, MUILEBON MPOMBIIIJIEHHOCTH, YIayOJsiTh MO3HABATEIbHBIHI
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccur u
OpOAOJDKEHUE OHMOJOrM4ecKOro oOpa3oBaHWs B  OpPraHU3alMSIX CPEIHEro
po¢eCCHOHATLHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenmerHbie pe3ynbTaThl OCBOCHUS yueOHOro mpenmera «buonorusi» B 11
Kj1acce NOJKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUA O MECT€ W POIH OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHpPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B [O3HAHUU 3aKOHOB MPHUPOABI M PEIICHUH SKOJOTUYECKHUX
npo0JieM YeJIOBEYEeCTBA, a TAKKE B PEIIEHHH BOINPOCOB PalMOHAIBHOIO
IPHUPOAOIONb30BaHUA, U B (DOPMUPOBAHUM I[IEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOEkHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OUOJIOTUH;

yMEHHUE BIIAJIETh CHUCTEMOW OMOJOTUYECKHX 3HAHWUW, KOTOpas BKIIOYAET
ONpEAENECHUs] W TOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOIOTHYECKUX
TEPMUHOB M MOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OUOIOrHUYECKUE TEOPUU
(aBomronioHHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUS SBOJIOLMH), YUCHHUS
(A. H. CesepuioBa — 0 nyTsiX U HampaBieHusix 3Bontonun, B.1. BepHanckoro — o
ouocdepe), 3akoHbl (reHerudeckoro paBHoBecust [x. Xapau u B. BaitnOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaswna (munumyma FO. JluGuxa,
AKOJIOTMYECKON NUpaMubl SHEpPruM), rumnores3bl (runore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BIAJE€Th  OCHOBHBIMM  METOAAaMH  HAYYHOrO  IO3HAHUA,
UCIOJIb3yEMbIMU B OMOJIOTMYECKUX HCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, U3MepeHue, HabII0/IeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS |
OLICHKHU aHTPOIIOI'€HHbIX U3MEHEHUI B PUPOJE;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHOr€OLEHO30B,
AKOCUCTEM M OHochepbl, CTAOWIM3UPYIOIIETO, ABMKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 orbopa, AJUTONATPUYECKOT O " CUMIIaTPUYECKOTO
BUJ000PA30BaHUs, BIUSHUS JIBMXKYLIUX CHJI SBOJIFOLUMU HA T€HO(OH] MO,
IPUCIIOCOOJICHHOCTH OPraHW3MOB K cpefie OOUTaHMs, YepEeIOBAHMS HaAIpaBiIeHUN
ABOJIIOIUH, KPYrOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IpOLECCaMU HBOJIIOLMH,
JIBKYIIUMH CUJIAMU aHTPOIIOT€He3a, KOMIOHEHTAMHM Pa3JIMYHBIX AKOCUCTEM U
IPUCIIOCOOJICHUSMHU K HUM OpraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPHUCTIOCOOJICHHOCTh BHJIIOB K cpefie oOuTaHus, aOMOTHYECKUX W OMOTUYECKUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3¢  OpPraHW3MOB B  COOOIIECTBaXx,
AHTPONOTE€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOECU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIUE apTryMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JIJISl JIOKAa3aTENbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEIbl OOWTAHUS, CIMHCTBA
YEIIOBEUECKUX pac, HEOOXOMUMOCTH COXPAaHCHHsS MHOTOO0Opa3usi BHUIOB U
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPO/IbI U YETIOBEUECTBA;

yMEHHE PeliaTh OMOIOTHIECKUE 3aa9U, BBISBIISITh IPHUUUHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIA0OpATOPHbIE U MpPAKTUYECKHWE paldOoThl, COOMIOAATH
npaBWIa MpU paboTe ¢ y4eOHBIM 1 Ta00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpenctBamu, GOPMYJIUPYS Ielb HCCICIOBAHUSA, AHAJIW3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U JENIaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIBCKON padoTe Mo OHMOIOoruw,
OKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJMYHO  TPEJACTaBIATH  IOJYYCHHBIE  pe3yibTaThl HAa  YYCHHUYECKHUX
KOH(EpEeHITUSX;

yYMEHHUE OIEHWBATh THUMNOTE3bl M TEOPUH O TIPOUCXOXKICHNH JKU3HU, YETOBEKA
¥ YEJIOBEYECCKUX pac, O MPUYHMHAX, MOCIEACTBUAX M CIIOCO0AaX MPEIOTBpAICHUS
ro0aabHbIX U3MEHEHU B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynaymieidl mpodeccroHambHOM
JESTENHHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIOTH30BAHMSI, METUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETCPUHAPHH, CEILCKOIO0 XO3SHCTBA, MHIIECBOM
IPOMBIIUIEHHOCTH, YIAyONsTh TO3HABATEIbHBIM HWHTEpEC, HaIpaBiICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccut W MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHM3AIUSAX CPEAHETO MPOPECCHOHATBHOTO U
BBICIIIEI0 00pa30BaHMUs.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabubie | IlpakTnueckue
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypes
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI U X U3YYCHUE 2
3 buonorus knerku 2 0.5
4 XUMuYecKas OpraHu3aius KIeTKU 10 1
5 Crtpoenue U pyHKIIMH KIETKH 8 2
6 OOMeH BeIecTB U NpeBpalleHHe YHEPTUH B 9 1
KIIETKE
7 HaCJIeILCTBCHIfaH uHbopManus u 9 0.5
peanuzaiys €€ B KJIETKe
8 JKU3HEHHEBIN IUKIT KIIETKHA 6 1
9 Crpoenue U pyHKIIMM OPraHU3MOB 17 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPTAaHU3MOB 8 1.5
1 I'enetuka — Hayka 0 HacJIEACTBEHHOCTH U ) 0.5
U3MEHUYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buorexHosorus u CHHTETHYECKAsE OMOJIOTHS 4
17 Pe3epBHoe BpeMmst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mn Konrpoubnsbie | IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
| 3apokJIeHUE U pa3BUTHE YBOJIIOLIMOHHBIX 4
NIPECTABICHUI B OMOJIOTUI
2 MukposBosnronus 1 €€ pe3yJbTaThl 14 2
3 Maxkpo3BOTIOLIHS U €€ PE3yIbTaThl 6
[IpoucxosxaeHue u pa3BUTHE )KU3HU Ha
4 P 8 P 15 15
3emiie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJOTUsl — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHU3MOB U HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenou
7 Opranusmsl U cpefja 0OUTaHUs 9 1.5
8 DKoJ0rus BUAOB U NOMYJIALUN 9 0.5
DKoJorusi coo01IECTB. JKOIOrHUECKHe
9 o 12 0.5
CUCTEMBI
10 Buocdepa — rmobanpHas sKocrcTeMa 6
11 UYenoBek u okpyxkaromias cpeaa 6
12 Pe3epBHOE BpeMst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KoimuectBo yacos DJIeKTPOHHbIE
° ara nuppossbie
Jr:;n Tema ypoka Bcero Kontporbite | Ipaxtirieckite i[syqennﬂ :)lﬁ[()l:lI;OBaTeJILHLIe
padoThbI padoThbI pecypen
1 buonorus kak KOMIIJIEKCHAs HAyKa U Kak 1
4acTh COBPEMEHHOTO 001IIecTBa
JKuBBIE cHCTEMBI M UX CBOMCTBA 1
3 YpoBHeBast opraHu3anys KHUBbIX CUCTEM 1
4 HcTopus OTKPBITUS M U3YUYEHUS KIETKH. |
Kiterounas teopus
Metoabl MONEKYISPHOM U KIIETOYHOU
ouonoruu. [IpakTuyeckas padbora
5 «M3ydyeHne MeTOI0B KJIIETOYHON OMOJIOTHH | 0.5
(xpomarorpadusi, snexkTpodopes, )
muddepeHanIbHOe EHTPU(YTrHpOBaHUE,
ITLP)»
6 XUMUYECKUN COCTaB KIETKU 1
7 MuHnepalibHbIE BEIIECTBA KIETKHU, UX |
Ouosiornueckast pojb
Opranuyeckue BelecTBa KJIeTKU — OeJKH.
g JlabopaTtopHnas pabota «O0Hapy)eHne | 0.5
0EJIKOB ¢ MOMOILBIO KAUeCTBEHHBIX ’
peaxkuuii»
9 CgoiicTBa, Knaccupukanus 1 GyHKIUN |
0enKoB
10 Opranndeckue BEIIEeCTBA KIETKH — 1




YIJICBOJAbI

OpraHqucm/Ie BC€IICCTBA KJIICTKH —

11
JUIUBI
Hyxneunossie kucnotsl. JJTHK u PHK.

12 JlaboparopHnas pabota «ccrnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenue u pyukuuu AT®. [Ipyrue
nykieosuaTpudocdarer (HTD)

14 CexBennpoBanue [JHK. Metoabt
T€HOMMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeToapl CTPYKTYPHOM OHOJIOTHH

16 Tuns! knetok. [IpokapnoTnueckas KieTka
CtpoeHue 3yKapruOTHIECKON KIIETKH.

17 [TpakTuueckas padota «M3yueHne CBOHCTB 0.5
KJIETOYHOM MEMOpaHb»

18 IloBepXHOCTHBIN anmnapar KIeTKH
OnHomMeMOpaHHBIE OPTaHOU B KIIETKH.

19 [Tpaktuueckas pabdora «3yueHue 05
JBUKEHUSI LINTOIIa3Mbl B PACTUTEIBHBIX
KJIETKaxX»

[TosryaBTOHOMHBIE OPraHOUABI KIETKU:

20 MUTOXOHJIPHUH, TUIAacTH B JlabopaTtopHas 0.5
paborta «VccnenoBanue mia3Monnsa u ’
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKaX)

21 HemeMmOpanHbIe opraHou bl KIETKH

22 Crpoenue u QyHKIIUU spa

73 CpaBHHTENIbHASI XapaKTEPUCTHKA KIETOK 0.5

sykapuor. JlaboparopHas padboTa




24

((I/ISY‘ICHI/IC CTPOCHUS KIICTOK pa3JIMIHbIX
OpTraHu3MOB»

ACCUMMJISIIIAS U TUCCUMIIISIIIASL — JIBE
cTOpoHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHune KaTaauTHIeCKONH aKTHBHOCTH
(dbepMeHTOB (Ha mpuMepe aMHIa3bl WK
KaTaJia3bl)»

25

depMeHTATUBHBIHN XapaKTep peakiui
KJIETOYHOT0 MeTabonm3ma. JlabopaTopHas
pabora «3ydyeHue pepMeHTATUBHOTO
pacierneH s mepoKcuaa BOJA0poa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

26

benku-akTHBaTOPHI M OCIKU-MTHTUOUTOPBI

27

ABTOTpOGHBII TUIT OOMEHA BEIIECTB

28

dorocunres

29

XemocuHnres. JlaboparopHas padbota
«CpaBHeHHe TPoIeccoB POTOCHHTE3A U
XEMOCHHTE32»

0.5

30

AHa’poOHbIe OpraHu3Mbl. Busibl OposkeHusI.
JlaGopatopHas pabora «CpaBHEeHUE
MIPOIIECCOB OPOKEHUS U TBIXaHUS»

31

AdpoOHbBIE OPraHU3MBbL. JTaIlb
HHEPreTHYeCcKOro ooMeHa. DHeprus
MEeMOpPaHHOTO rpaJIu€HTa MPOTOHOB.
Cunre3 AT®: Pa6ora nportorHoii AT®D-
CUHTa3bl

32

O06o01eHre U CUCTeMAaTU3aIHs 3HAHUN TI0
teme "OOMEH BEIIECTB U PEBPAILICHHE
sHepruu B kiietke" / KonrponbHas pabora




no TeMe "OOMEH BEIIeCTB U MpeBpaIieHNe
SHEpPruu B KieTke"

33 Peakuyin MaTpuyHOTO CUHTE3a
34 Tpanckpunuus — maTpuunsiii cunTe3 PHK
35 Tpancsiius u e€ 3Tanbl
36 Konunposanue amunokuciior. Pois
pubdocom B OmocuHTe3e Oenka
37 Opranuszaius reHoMa y MpoKapHuoT 1
JyKapuoT
13 MonekynspHble MEXaHU3MBbI SKCTIPECCUI
TE€HOB y 3YKapuOT
Bupycbl — HekiieTouHble (POPMBI KUZHU U
39 oOnuraTHble napasutel. [IpakTuueckas 0.5
pabota «CozaHre MOJIEeIH BUPYCa»
40 Bupychsbie 3360J‘I€B3?I/I$I YyeJoBeKa,
JKUBOTHBIX, PACTCHUN
41 HanotexHonmoruu B OMOIOTHH U MEIUITIHE
42 JKu3HeHHBIN UK KIETKH
43 Marpuunsiii cunre3 JJHK
Xpomocowmel. JTabopaTopHas pabora
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
45 JleneHue KIETKH — MHUTO3
Tunel kneTok. KapuokuHes u IUTOKUHES.
Perymsimus ;xM3HEHHOTO IIMKJIa KJIETOK.
46 JlaboparopHnas pabota «Habmronenue 0.5
MUTO3a B KJIETKaX KOHYMKa KOpeIIKa JIyKa
(Ha TOTOBBIX MHKpOITpernapaTax)»
47 O06001eHre U cucTeMaTu3anus 3HaHUK TI0




temaMm "HacnenctBeHHas nHpopmanus u
peanuzanus ee B kiaetke", "Ku3HeHHBIIH

ki kietkn" / KontponbHas paboTa mo
TeMme "Peakuuy MaTpUUHOro cUHTE3a"

48 OpraausM Kak eJMHOE 11eJI0e 1

49 Tkanu pacrenuii. JlJaboparopHas pabota 1 0.5
«3ydyeHne TkaHEeH paCTCHUIN»
TKaHM KUBOTHBIX U YEIOBEKA.

50 JlaGopaTtopHnast pabota «/3ydeHue TkaHeu 1 0.5
KUBOTHBIX)»
Opransbl. CucreMsl opraioB. JlaboparopHas

51 pabora «l3y4yeHure opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB 1

53 JIBr>keHHE OPraHUu3MOB 1

54 IIutaHue opraHu3MoB 1

55 [TuTanue MO3BOHOYHBIX )KHUBOTHBIX. |
[TumeBapuTespHas cucTeMa yesloBeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H |
yesoBeKa

58 TpaHcnopT BeUECTB Y OPraHu3MOB 1

59 KpoBeHOCcHas cuctema o3BOHOYHBIX |
’KMBOTHBIX U YeJIOBEKa

60 Beinenenue y opranu3smMosB 1

61 3ammra y opraHu3MoB 1

62 MMMyHHas cucTeMa 4enoBeKa 1

63 Pa3apaxxumocTs U perynanus y 1




OpTraHu3MOB

64

I'ymMopasibHast perysinys U 3HIOKpUHHAs
CHCTEMA KUBOTHBIX U YEJIOBEKA

65

(I)OpMBI PAa3SMHOXKCHU OPpTraHU3MOB

66

[TonoBoe pa3zMHOXKEHUE

67

Metios

68

['amerorenes. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK. JlabopaTopHast pabota
«3yueHne CTpOCHUS MOJIOBBIX KICTOK Ha
TOTOBBIX MUKpOIpEnapaTax»

0.5

69

WNupuBunyansHOE pa3BUTHE OPraHU3MOB —
OHTOI'E€HE3

70

71

3a1<nazu<a OpraHoB U TKaHEeU 13
3apOJbIIICBBIX JIMCTKOB

PocT 1 pa3BuTHE JKUBOTHBIX.
JlaGopaTopHas pabora «BrisBneHue
MPU3HAKOB CXO/ICTBA 3apOJIbIILIEH
IIO3BOHOYHBIX KHBOTHBIX)»

0.5

72

Pa3mHOXeHUE U pa3BUTHE pACTEHUM.
JlabopaTtopHnas pabora «CTpoeHHE OPTaHOB
Pa3MHOXCHUS BBICIIIHX PACTCHUN

0.5

73

O06o001eHre U cucTeMaTu3alus 3HaHUK 0
teme "CTpoeHune u QpyHKIH Opranu3MoB" /
KoHnTtponbHas padota o teme "CTpoeHue u
(byHKIMT OpaHU3MOB"

74

Hcropust CTAHOBIIGHUS U PA3BUTHS
TCHETHKH KaK HaykKu. OCHOBHBIC TIOHATHUS U
CUMBOJIBI reHeTHKH. JlaboparopHas paboTa
«/Ipo3oduina kak 00BEKT TEHETUIECKUX

0.5




HUCCIIENOBaHUI

3aKOHOMEPHOCTU HACIIEAOBaHUS
pU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipaktuueckas pabora 1 0.5
"N3ydyeHue pe3yabpTaToB MOHOTUOPUHOTO
CKpeIIMBaHus Yy 1po30(uisr"
76 [{uTonoruvyeckue OCHOBBI MOHOTHOPHUTHOTO |
CKPCIINBAHMS
77 Ananuzupyroiee ckpemypanue. Hemonxnoe |
JIOMUHUPOBaHUE
JurnbpuaHoe CKpenBaHue.
73 [TpakTrueckas padota «M3yueHnue | 0.5
pe3yabTaTOB TUTHOPUIHOTO CKPEIINBAHUS '
y 1p030(hUITBI»
79 [{uTonornyeckue OCHOBBI JUTUOPHUIHOTO 1
CKpEIMBAHUS
80 CuenieHHoe Hacjie10BaHNe MPU3HAKOB 1
81 XpoMOCOMHasi TEOpHsl HACIIEICTBEHHOCTH 1
82 ['eneTuka momna 1
83 ['eHoTHIT KaK 1IETTOCTHAS CUCTEMaA 1
34 ['eneTnueckuii KOHTPOJb PA3BUTHUS |
pacTeHUM, )KUBOTHBIX U YETIOBEKA
35 M3MeHUYHnBOCTH MPU3HAKOB. BHibl 1
U3MEHYUBOCTH
86 MoudukaoHHast U3MEHYHBOCTb 1
BapuauvoHHBIN ps 1 BapuallMOHHAs
g7 KkpuBas. JJaboparopHas pabora | 0.5

«HccnenoBanue 3aKOHOMEPHOCTEN
MOTA(PHUKAITIOHHOW U3MEHUNBOCTH.




88

IlocTpoeHue BapualluOHHOIO psiia U
BApUALIMOHHON KPUBOI»
['eHoTHIIMUECKAs H3MEHUUBOCTbD.
KomOunHaTHBHAs N3MEHUYMBOCTh

89

MyrtanuroHHast U3MEHYUBOCTb.
[TpakTrueckas pabora «MyTtauuu y
Tpo30(Uibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO TIpoIiecca.
DHOureHeTrKa U SIIUTeHOMUKA

91

O0001eHre U cHCTEMAaTH3AIHS 110 TEME
"I'eneTHKa - HayKa O HaCJIEACTBEHHOCTH U
U3MEHYMBOCTU OPraHU3MOB" /
KonTponbHas pabora no teme "I'enernka"

0.5

92

['enetnka uenoseka. [IpakTuueckas pabora
"CocTaBieHHE U aHAJIU3 POJIOCIOBHON"

93

MeToasl METUITTHCKON TeHETUKHU

94

3HaueHue METUIIMHCKON T'€HETUKU B
MPEAOTBPALIEHUN U JICUEHUHU T€HETUYECKUX
3a00JIEBaHUI YETIOBEKA

0.5

95

OCHOBHBIE TIOHSITHSI CEJICKITHH.
Jlaboparopnas pabota "M3ydeHue copToB
KYJbTYPHBIX PACTCHHIA U MTOPOJT JOMAIITHUX
J)KUBOTHBIX"

0.5

96

MeToapl CeNeKIMOHHON paOOTHI.
JlaGopaTtopHast pabota "U3yueHue MeTo10B
CEJIEKIIMHU pacTeHUH"

97

JloCTH>KEHMSI CENIEKLINN PACTEHUN U
*KUBOTHBIX. [IpakTHyeckas padota




"ITpuBuBKa pacTeHHH"

CoxpaHeHue, U3y4eHHE U UCTO0Ib30BaHUE

98 1 0.5
TEHETHUECKHUX PECypCOB
buoTtexHonorus kak Hayka U OTpacib

99 npous3BoAcTBa. [IpakTudeckas pabora 1
"U3ydyeHne 00beKTOB OMOTEXHOIOTHH"
OcHOBHbIE HAMPaBICHUS CHHTETUYECKUI

100 1
Oouosioruu

101 XpoMOCOMHasi ¥ TeHHas MHKEHEPHUS 1

102 MenaunuHckre OMOTEXHOIOTHU 1

BIIEE KOJIMYECTBO UACOB I1
OBbII{ OJI CTBO HACOB I1O 102 135

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(posBbIe
/i Tema ypoka Beero Kontpoabnbie | IlpakTnueckue fa[3yqennﬂ :)Iﬁ[;l;l;onaTeanme
padoThI padoThI pecypen
1 OBomonnonHas Teopus Y. Jlapsuna 1
) JIBrKy1llM€e CUJTBI 3BOJIOLMH BUIOB 110 Y. 1
JapBuny
3 Bboprba 3a cymecTBoBaHNE, €CTECTBEHHBIN |
Y UCKYCCTBEHHBIN 0TOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
3BOJIIOLIMU
5 DTanbl H3BOIIOIMOHHOTO Mpolecca: 1
MHUKPOIBOIIONHUS U MaKPOIBOIIOLIUS
6 [Tonynsmmst — 3J1eMeHTapHas €IMHAIIA |
3BOJIIOLIUA
3aKOH T€HETHYECKOro paBHoBecHs JIK.
7 Xapmau, B. BaiinGepra. JlabopaTopHas | 0.5
pabota «BbIsBICHHE U3MEHUUBOCTH Y '
oco0eil ogHOro BuIa»
8 DneMeHTapHbIe (aKTOPHI IBOTIOIIUN 1
9 D¢ dexr ocnoBaremnst. dPpdexr |
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30as1uu momysisimii: |
reorpaduueckas, 6Ouogoruueckas
1 EctecTBenHbIit 0TOOp — HAINPaBISIONIIHNA 1
(haxkTOp IBOIOITUU
12 [Tonosoii oT60p 1




13

[TprcnocoO0IeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MHUKPOIBOJIOIINH.
JlabopaTtopHas paborta «3ydenue
apoMop(}030B U UIHOAAANITAIIUHN Y
PaCTCHHIA U YKHBOTHBIX)

0.5

14

[Tpumeps! mpucnocobIeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHISCKHE,
OMOXHUMHYECKHUE, TOBEACHUYECKHUE.
JlaGopaTopHas padota «IIpucnocobneHus
OpPTraHW3MOB M UX OTHOCHTEIHHAS
1eJIeCO00Pa3HOCThY

0.5

15

Bup, ero kpurepuu u CTpyKTypa.
JlaboparopHast pabota «CpaBHEHHE BUIOB
110 MOP(OIOTHUECKOMY KPUTEPHIO»

0.5

16

CrpykTtypa Buza

17

Bunoo6pa3oBanue Kak pe3yinbTar
MHUKPO3BOJTIOIHH

18

CBs3b MHKPO3BOJJIOLIUHA U SITUACMHUOJIOTMN

19

Maxkpossontouus. [Taneonronornyeckue
METO/1bl U3yUYEHHSI IBOJTIOLUU

20

EI/IOFCOl"pa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
9BOJJIOIINH

21

OMOPHOIOrHYECKHE U CPABHUTEIBHO-
MOpP(OJIOTHUECKHE METO bl U3YUSHHS
IBOJTIOLINHU

22

MonekynsapHO-reHeTHUECKUE,
OMOXMMHYECKHE U MaTEMaTHYECKHe
METO/bl U3YUYEHUS IBOJTIOIUN

23

OO61Ke 3aKOHOMEPHOCTH IBOJTIOIHH




A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB

24 TEMITOB 3BOJTFOIIUN
)5 Hayunbie runoressl NporCcX0XIeHUS
KU3HU Ha 3emJie
26 JloHay4YHBIC MIPEICTABICHUS O 3aPOXKICHUH
KHU3IHU
7 OcHOBHBIE 3TaIlbl HEOPTraHUIECKOU
IBOJTIOIIAA
28 ['unioTessl 3apoXKIeHUS KU3HU
HcTopus 3eMaun 1 MeTOIbI €€ U3YUCHHUS.
29 JlabopaTtopHast pabota «M3ydyenue u 0.5
OTHMCaHNE UCKOMIAEMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»
30 HavanbHble TaIbl OpraHn4ecKkoin
HBOJIIOLIUU
31 OBONIOLUS DYKapHOT
OCHOBHBIE 3TaITbl BOJTIOIHH
1 pacturensHoro mupa. [Ipaktuueckas 0.5
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHS PACTCHUM Pa3HBIX OTIEIOB)»
3 OCHOBHBIE 3TaIlbl BOIOIIH KUBOTHOTO
MUpa
DBOJIOIMS )KUBOTHBIX. [IpakTudeckas
34 pabota «/3yyeHue ocoOeHHOCTEH 0.5
CTPOCHHUS TIO3BOHOYHBIX KHBOTHBIX)
35 Pa3zButue xu3Hu Ha 3emMie 1o spam u
nepuoaam
36 MaccoBble BEIMHPAHUSI — IKOJIOTUYECKUE

KPHU3HCHI MPOILIOTO




COBpCMCHHBIfI 9KOJIOTUYECKUI KpHu3uc, €ro

37
0COOEHHOCTH
CoBpemeHHast cucTeMa OPraHu4ecKoro

38 Mupa. OCHOBHBIE CCTEMaTHYECKUE
TPYIIBI OPTaHU3MOB
O0600611eHre 1 cUCTeMaTH3alus 3HAHUH 110
TeMaM "MUKpO3BOIIOLUS U €€

39 pe3ynbTaThl”, "MaKpOoIBOIONUS U €€
pesynbrathl"/ KontponbsHas paboTa mno
teme "DBomonus"

40 AHTPOIIOJIOTHS] — HayKa O YEJIOBEKE

A1 PazBuTune npeacraBieHuii o
MIPOUCXOXKICHUH YETIOBEKA
MecTo yenoBeka B CHCTEME
oprannueckoro mupa. JlabopatopHas

42 pabota «M3ydyenue ocoOeHHOCTEH 0.5
CTPOCHHUSI CKEJIeTa YeJIOBEKa, CBI3aHHBIX C
MPSIMOXOKICHUEM

43 JIBHoKyIIME CUIIBI aHTPOIIOT€HE3A

44 CooTHolieHrne OMOIOTHYECKUX U
COLIMATILHBIX (PAKTOPOB B AHTPOIIOTECHE3E

45 OCHOBHBIE CTaIUN aHTPOIIOI€HE3A

46 [laneoreneTnka u MajeoreHOMHUKA

47 DBOJIIOLIHS] COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTuueckas

48 pabota «M3ydueHune 2K0JI0rHIeCKuX 0.5
aJanTanui 4eI0BeKa

49 MeXIUCUUTUTHHAPHBIC METO b

AHTPOTIOJIOTUH




50 3apokKIeHUE U pa3BUTHE DKOJIOTUN 1
Mertoap! skonoruu. JlabopaTopHas padora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HCCIIE0BAHUI»

50 3HaYeHHEe IKOJOTHUECKUX 3HAHUH IS |
YesioBeKa

53 Dkonoruyeckue HakTopsl 1
Abuotndeckue akropsl. CBET Kak

54 sKosioruueckuit gpaxtop. JlaboparopHas | 0.5
paboTta «BplsiBIeHHE TPUCTIOCOOIEHUI '
OPTaHU3MOB K BITUSTHHIO CBETa»
Aobuotnyeckue akropsl. Temneparypa
KaK 9KOJIOTUYEeCKUN (haKTop.

55 JlaGopaTopHas pabota «BrisiBneHue 1 0.5
MIPUCTIOCOOTICHUN OPTaHU3MOB K BIUSHHIO
TeMIIepaTypbl»
Abuorudeckue Gaktopsl. BnaxxHOCTh Kak

56 sKosioruueckuit gpaxtop. JlaboparopHas | 0.5
paboTta «AHATOMUYECKHUE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUSD)

57 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonoruueckue puTmbl 1

59 XKuznennvle popmMbl OpraHU3MOB 1

60 buotnueckue gakTops 1
3HayeHne OMOTUYECKUX B3aUMOICHCTBUI

61 JUISL CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU |

IomyJIauunu




OcHOBHBIC TTOKa3aTEIN TOIMyJIAIUN

63 YUCJICHHOCTb, IIJIOTHOCTh, BO3pACTHAS U
M0JIOBAsi CTPYKTYypa
OcHOBHBIE TIOKA3aTeNN MOMYIISAINN:

64 POXKIaEMOCTh, TIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIUU

65 DKojorudeckasi CTpyKTypa HOIMYJISILIUU

66 JluHaMuKa HOMyJsLUU U €€ perysuus

67 KpuBble pocta 4rcIeHHOCTH TOMYJISALNU.
KpuBble BbIKMBaHUS
DKOJIOTHYECKAsT HUIIIA BHAA.

68 JlaGopaTopHas pabota «IIpucnocobneHus 0.5
CEMSTH PaCTEHUH K paCCEICHHUIO»

69 Bun kak cucrema momynsiuit

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN
KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKOoCHCTEMA KaK OTKpbITask CUCTEMA

73 KpyroBopot BeiecTB ¥ MOTOK SHEPTUU B
HKOCHUCTEME

74 OcCHOBHBIE MIOKA3aTENN YKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUJIBI

76 N3meHeHus: coo0IIeCcTB — CYKIIECCHH

77 [TpupoTHBIE SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEil U OKEaHOB

73 [TpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITyCThIHb

79 AHTPONOreHHbIE 3KOCUCTEMBI




VYp6oskocucremsl. [IpakTnueckas pabota

80 0.5
«M3ydenue u onrcaHue ypoOIKOCUCTEMBD)
3aKoHOMEpHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
IKOCHCTEMAX
MexaHu3mbl BO3JICHCTBHS 3arps3HEHUN

2 pa3HBIX TUIOB Ha CYOOPraHU3MEHHOM,
OpPTaHU3MEHHOM, TOMYJISIIIHOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmernanerapHas 0001049Ka
3emnun

84 VYuenue B. U. Bepnaackoro o 6nochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAaHUS
6uochepsl

26 KpyroBopots! BemiecTs u
OMOTCOXUMHUYECKHE [TUKITBI

g7 3onanpHOCTE OMochepsl. OCHOBHEIE
OMOMBI CyIIIH

88 YcroitunBocts Onocheps

89 DKOJOTUYECKNE KPU3UCHI U UX MPUUHHBI

90 BozneiicTBue uenoseka Ha Ouochepy

91 AHTpONOreHHOE BO3/ICHCTBUE HA
pPaCTUTEIbHBIA U dKUBOTHBIM MUP

92 OxpaHa npuposbl

93 OCHOBHBIE IPUHIIUIIBI YCTOMYUBOTO
Pa3BUTHSI YEJIOBEUECTBA U IPUPOIBI
PanmonanbHoe pUpOAOIIOIb30BAHNE U

94 COXpaHEeHHEe OMOJIOTHYECKOTrO

pazHooOpaszus 3emin




O06o01ieHre U cucTeMaTu3alus 3HaHUH 10

TemMaM "DKOJIOTHS - HayKa O

B3aMMOOTHOUICHHUSIX OPTraHU3MOB JIPYT C

JIPYTOM M HaJJOpraHU3MEHHBIX CHCTEM C
95 OKpy»Katotei cpenoit", "OpraHu3Mel 1 |

cpena odutanus", "IKoIOTUs BUIOB U

nonysiiust”, "IKoI0rus CoOo0IIECTB.

Oxonorudeckue cuctemsl", "buocdepa -

rio0anbHas skocucteMa” / KoHTponbHas

pabora o Teme "Dkoorus"
96 PesepBHbIil ypok 1
97 PesepBHbIii ypok 1
98 PesepBHbIit ypok 1
99 PesepBHbIil ypok 1
100 PesepBHbIii ypok 1
101 Pe3epBHbIii ypok 1
102 Pe3epBHbIii ypok 1

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOI'PAMME







MHNPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBbHON
HNPOTPAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJibTaTaM OCBOEHMUSI
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3zoBaHus

CdopMUpOBaHHOCTh 3HAHUA O MECTE W POJHM OWOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (dbopmMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOUW KapTHHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pCIICHUH XKU3HCHHO BAKHBIX COIMAJIBHO-ITUYECKUX, YIKOHOMHUECKUX,
9KOJIOTHUECKHUX TIPOOJIEM YEeIOBEYECTBA, & TAKKE B PEIICHUH BOIPOCOB
palMoHaIBFHOT0 IPUPOAONOIL30BAHNUS, B (POPMUPOBAHIH LIEHHOCTHOTO
OTHOIIICHUSI K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAJEC POCCUHUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTUE OUOIOTHH

Brnanenue cucremoii 3HaHM 00 OCHOBHBIX METOJaX HAyYHOIO
MIO3HAHUS, UCIOJB3YEMBIX B OHMOJIOTMUECKUX HCCIIECJOBAHMSIX >KUBBIX
O0OBEKTOB M d3KOcHCTeM (ONHUCAaHUE, W3MEpPEHUE, MPOBEACHHE
HaO/oIeHNH); CcrocoO0aMM BBISBJICHUS U OLIGHKH aHTPOINOIEHHBIX
W3MEHEHUH B PUPOJIE.

YMeHue BbIIBUraTh TMIIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATbHBIMU
cpenctBamu, (opmynupys Ledb HCCIEIOBaHUSA, AaHAIU3UPOBATH
MIOJTy4EeHHBIE PE3YNIbTAThl U 1€J1aTh BHIBOJIBI.

BbIsiBIeHHEe  3aBUCMMOCTH  MEXIY HMCCIEAYEeMbIMH BEIMYMHAMU,
00BSICHEHUE TOTYYEHHBIX Pe3yIbTaToOB U (hOPMYIMPOBAHNE BHIBOJIOB C

HCITIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB

YMeHue BIageTh CHCTEMOM OHONOTMYECKHMX 3HAHUW, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAraroe OWONIOTUYECKUE TEPMHUHBI U TIOHSTHUS
(>Ku3Hb, KJIETKA, TKaHb, OpPraH, OpPraHuW3M, BU, HOMYJISIHMS, SKOCUCTEMA,
Ouorieno3, omocdepa; Merabomm3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocunTe3 Oenka, OWONOMUMEPBI, JUCKPETHOCTh, CAMOPETYJIALHS,
CaMOBOCIIPOU3BENICHNE, HACJIeJICTBEHHOCTD, W3MEHYMBOCTh,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouosnornyeckne Teopuu: KietouHas teopus T. IlIBamna, M.
[lneitnena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO MMMYyHHTeTa II.
Opnux, N.1. MeunnkoBa, XpOMOCOMHAas T€OpUs HacleaCTBEHHOCTH T.
Moprana, 3akoH 3apojselmeBoro cxoactsa K. bapa, sBomrormoHHas

teopuss Y. JlapBuHA, CHUHTETHYECKas TEOpHUS HBOJIOLUHU, TEOPUS




antporioreHeza Y. Jlapsuna; Teopus Oumoreornenosza B.H. Cykauépa;
yuenne H.M. BaBmiioBa o 1meHTpax MHOTOOOpa3us M MPOUCXOKICHUSI
KyJIbTypHbIX pacTeHuid, ydyenue A.H. CeepuoBa o0 mnytax u
HaIpaBJICHUAX 3BOJIOIUH, yueHue B.W. BepHaackoro — o 6uocdepe);
3aKOHBI (€IMHO00pPA3Hs MOTOMKOB IEPBOr0 MOKOJICHUS, PACIICIICHHS
MPU3HAKOB, HE3aBUCUMOIO HaclefoBaHusl mnpu3zHakoB [. Mennens;
CUEIJICHHOTO HAaclelI0BaHMs MPU3HAKOB M HApYLIEHUS CUEIUICHUs
reHoB T. Moprana; TOMOJOTMYECKHUX PSAOB B HACJIEICTBEHHOMN
n3MeHunBoctd H.M. BasunoBa; renernueckoro pasHoBecus JIx.
Xapau u B. BaiinGepra; 3apogsimeBoro cxozactsa K. bopa;
ouoreHetnueckuii 3akoH J. ['ekkens, @. Mioiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUJIEMEHTapPHOCTH);

npaBwia (MuHuMyma fO. JIubuxa, sKOJIOrMUecKON MUpaMUIbl YHCET,
O1OMAacChl U YHEPTHUH);

runote3sl (koauepBatHoit AWM. Omnapuna, nepBudHOro OysipoHa JIxk.

Xonpeitna, mukpochep C. Dokca, pudozuma T. Yek)

Vmenue peiatb IMOWCKOBBIC OHOJIOrHYSCKHE 3aJa4i; BbIABJIATH
IIPUIUHHO-CJICACTBCHHBIC CBiA3HU MCXKOY HCCIIEAYEMBIMU
OHOJIOrHYECKIMHU O6T>CKT&MPI, npoueccaMu W ABJICHHUAMU; [OCJIATh
BbIBOJIbI M IIPOIrHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJIETATOB,

COCTABJIATh T'CHOTHUIIMYCCKUEC CXCMbI CKPCIIUBAHUA UIA PA3HBIX TUIIOB
HacCJICAOBaHUA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIAATH CXCMbI IICPCHOCA

BCHICCTB U DHCPIUU B SKOCUCTEMAX (I_ICHI/I IIUTaHuA, IUIICBBIC CeTI/I)

YMeHue ycTaHaBIMBAaTh  B3aUMOCBSI3U  MEXIY CTPOCHHEM U
(GYHKUMSAMHU: OPraHOMJOB, KIETOK pAa3HbIX TKaHEH, opraHamMu U
CUCTEMaMHM OpraHOB y pAacTEHUH, >KMBOTHBIX U YEJIOBEKA; MEXKAY
JTaraMu OOMEHa BEILIECTB; ATalaMU KJIETOYHOTO LUKJIA U JKU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢deHotunoMm, ¢GeHOTUIIOM U  (akTopaMu Cpelbl OOUTaHMS;
IpoLeccaMy  3BOJIOLUH; JBIKYLUIMMH CHJIaMH  aHTPOIIOI€HE3a;
KOMITIOHEHTaMH Pa3JMYHbIX SKOCUCTEM M TNPUCHOCOOJEHUSMU K HUM

OpPTraHU3MOB

YMeHue BbIIEATh CYIIECTBEHHBIC TPU3HAKU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHHW3MOB, BHUJOB, OMOT€OIIEHO30B, SKOCUCTEM H
ouocthepsl; CTPOCHHS OPraHoB M CHUCTEM OPraHoOB PacTEHMHIA,
KUBOTHBIX, Y€JIOBEKa; MPOLIECCOB KU3HEAEATEIHHOCTH, TPOTEKAIOIINX

B OpraHusmMax paCTeHHﬁ, JKHBOTHBIX H YCJIIOBCKA, OMOJIOTHYECKUX




MpoIeCCOB: OoOMeHa BemecTB (Merabonm3M), HHPOPMAIUH |
MpEBpAICHUs] SHEPTHH, OPOXKEHHS, aBTOTPOGHOTO U TeTepoTPOHOTO
TUIOB TNHTaHUsS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, Meio03a,
ramMeTroreHesa, AMOpHOreHe3a, MOCTAIMOPHOHAILHOTO  Pa3BHUTHS,
pPa3MHOXKCHHS, HHIMBHyaIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHCTBUSI TEHOB, TeTepo3uca; JACUCTBUI HCKYCCTBEHHOTO
oTOopa, CTaOWIM3HUPYIOWIETO, JBWXKYIIETO W Pa3pbIBAIOIIETO
€CTEeCTBEHHOTO O0TOOpa; auionaTpU4ecKoro ¥ CHMIATPUYECKOTO
BUJ000pa30BaHUS;, BIUSHUS IBHKYIIUX CHJ SBOJIOIUHN HAa TeHO(OH
MOMYJISIIIAK;, TIPUCTIOCOOJIEHHOCTH OPraHW3MOB K Cpele OOUTaHWs,
YepeOBaHMs HANpPaBICHUH JBOJIOIMHK; KPYroBOPOTa BEIIECTB H

IIOTOKA SHEPIUr B SKOCUCTEMAX

ChopmupoBaHHOCT, YMEHHSI BBIICIATH CYIICCTBCHHBIC MPH3HAKU
BUPYCOB, KJETOK MPOKAPHOT W JYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U IKOCUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U NPEBPALICHUs SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOT0 M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeEi03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
pPa3MHOXCHHS, UHIMBHyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pBOBI 3a CyIIeCTBOBAaHUE, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHuUs,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpelae OOWTaHHs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX H3MEHEHUI B DKOCHCTEMAaX
CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB W NMPEBPAIICHUS SHEPTUHU B

ounochepe

VYmMenue UCTIOJIb30BaTh COOTBETCTBYIOLIUE apryMeHTBI,
GI/IOJIOI‘I/I‘-IGCKYIO TCPMHUHOJIOTUIO U CHMBOJIUKY JJISI JOKa3aTCJIbCTBA
POJCTBa OPraHU3MOB PA3HBIX CHUCTEMATHYECKHUX TPYII; B3aUMOCBS3U
OpraHnu3MoB H© CpCIAbL O6I/ITaHI/I$I; CANHCTBA YCJIOBCUCCKUX pPaC,
HE0OXOJIMMOCTH 3JJ0pPOBOI0 00pa3a KHU3HU, COXPAHEHUs pa3HOOOpa3us
BUJOB U DOKOCHUCTEM KaK YCJIOBUA COCYHMICCTBOBAHWA HPUPOALI H

YCI0BCUCCTBA

YMeHHe KpUTUYECKH OIEHUBATh HMHGPOPMAIMIO OHOJIOTHYECKOTO
COJIEpKaHUS;, WHTEPIPETUPOBATH ITHUECKHE ACTEKThI COBPEMEHHBIX
uccienoBaHuii B Ouonorud, — MeIUIUHE, OMOTEXHOJIOTHH;
paccmaTpuBath ri06aibHbIe HKOJIOTUYECKHE po0IeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOIIECHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O BUOJIOT'UHN

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

buonorus xkak HaykKa. 2’KuBbIe CHCTEMEI U HX HU3YUCHUC

1.1

CoBpemenHast OHOJOTMSI — KOMIUIEKCHAasi Hayka. buonorumueckue Hayku U
u3ydyaemble UMM TpoOsiembl. DyHIaMeHTalbHbIe, MPUKIATHBIE U TMOHCKOBBIE
Hay4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHue OWoJOTMH B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBszannble ¢ Ouonorueil. 3HaueHue OUOIOTHH B
MPAaKTUYECKOW JIESITEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SMCTBE,

MPOMBIINIJICHHOCTH, OXpaHC MTPHUPOABI

1.2

JXKuBble cuctembl Kak MpeaMeT u3ydeHus Ouonoruu. CBONCTBA KHUBBIX CHUCTEM:
€IMHCTBO XMMHMYECKOI0 COCTaBa, IUCKPETHOCTH M LEIOCTHOCTH, CIOXKHOCTH U
YHOPSIAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTB, caMOOpraHu3anus,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, U3MEHUMBOCTb, POCT U PA3BUTHE.

YpOBHH OpraHu3alyy >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUI0BOI, YKOCHUCTEMHBIHN
(buoreoneHoTHYeCKUil), OmochepHbi. IIpomecchl, MPOUCXOMSIINE B KHUBBIX
cuctemax. OCHOBHBIC TPU3HAKU KUBOTO. JKM3HB Kak ¢opma CyIICCTBOBAHHS

MaTepuu

1.3

Metoner Oumonoruveckoil Haykw. HaOmiomeHue, H3MepeHHE, SKCIICPUMEHT,
cuctemaTusanusa, MeTaaHanu3. [loHsThe O 3aBUCHMMOM W  HE3aBUCUMOM
nepemeHHol. [lmanupoBanue skcnepuMenTa. [locTtaHOBKa W poBEpKa TUIMOTES.
HyneBass rumote3a. Ilonsatue BBIOOpKM H €€ A0CTOBEpHOCTh. Pazbpoc B
Oouonornuyecknx AaHHbIX. OlEHKa JOCTOBEPHOCTH TIONTYYEHHBIX PE3YJIbTATOB.
[TpuunHBl UCKaXKEHUS PE3yNbTaTOB JKcHepuMeHTa. [IoHSATHE CTaTUCTHUYECKOTO

TECTa

Knerka kak Ouojoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-QyHKIIMOHAJIbHASL €IMHHULA XKHUBOTrO. MCTOpHS OTKpBITHA
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopmsi (T. IlIBann, M.
HIneiinen, P. Bupxos). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOUHOM TEOPHH.
MeTobl MOJIEKYIISIPHOM U KJIETOYHOM OMOJIOrMH: MUKPOCKOIIHUS, XpoMaTorpadus,
anekTpogopes, METOZ MEUYEHBIX aTOMOB, muddepeHIaIbLHOe

neHTpudyrupoBanue, KyJIbTUBHPOBAHUE KIETOK

2.2

XHUMHWYECKHUN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIeMeHThl. Bona u

€€ poJb KaK pacTBOPUTENsI, pearcHTa, yd4acTHe B CTPYKTYpUPOBAaHUU KIIETKH,




TeIUioperyasiunu. MuHepajabHble BEIECTBA KIETKH, UX OHOJOrudeckas polib.
PoJib KaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMHUHOKHCIOTHBIH COCTaB  OEJIKOB.
Crpyktypbl OenkoBoii Mousekynbl. [lepBuunas cTpykTypa Oelika, MENTHIHAS
CBs3b. BropuuHas, TpeTuuHas, 4YETBEpTUUHAs CTPYKTypbl. JleHaTyparus.
CoiictBa 6enkoB. Knaccudukanus 6enkos. buonoruueckue QyHKIMHM OEIKOB.
VYraeBoasl. MoHOcaxapubl, JUcCaxapuabl, OJUTrOCaxapuibl M MOJUCAXAPUIBI.
OOummii mnaH cTpoeHUsT U (U3UKO-XMMUYECKHE CBOICTBAa  YIJIeBOOB.
Bbuonoruueckue GyHKIUHU YIIE€BOIOB.

Jlumuael. T'uppodunbHO-rHApodoOHBIe cBoiicTBa. Knaccudukauus nunmumos.
Tpurmunepunsl, Qochonunuasl, BOCKH, CTepouabl. buonorndeckue (QyHKITMU
mumuoB. O0mmye cBoiicTBa OMOJIOTHUECKIX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBeie kucnorsl. JJHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [punmun xomruiementapuoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupanb. Mectonaxoxaenue u ononorudeckue ¢pynkiuu JJHK.
Buast PHK. ®ynkunu PHK B knetke.

Crpoennie Monekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkiun ATD. BoccTaHOBIIEHHBIE TIEPEHOCYUKH, UX (PYHKIIUU B
kietke. CekBennposanue /JHK.

CrtpykrypHass Ouonorusi: OHMOXMMHYECKHME U OuoHU3MYEeCKUe HCCIeTOBAHUI

COCTaBa U NPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYI

2.3

Tumsl  kIeTOK: dykapuoTHueckas ©  HIpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATbHBIE 00pa30BaHUs KICTKH.

CrpoeHue mpoKaprOTHYEeCKOW KiIeTKH. KieTouHas cTeHKa OakTepuil W apXei.
OCOOEHHOCTH CTPOCHHUSI TETEepPOTPOPHON M aBTOTPO(GHONW MPOKAPUOTHYECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Crtpoenre U (pyHKIHMOHHPOBAHME HYKAPUOTHUECKOW KieTku. [lmazmartuueckas
MeMmOpaHa (rutazmanemma). CTpyKTypa TuiazMaTudeckoi MmemOpanbl. Tpancnopt
BELIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM  (Auddysus,
obneruéunas auddy3us), aKTUBHBIN (TMEPBUYHBIA W BTOPUYHBINA aKTUBHBIN
Tpancropt). Ilomynponumaemocth MemOpanbl. Pabora HaTpuii-KaaueBOro
Hacoca. DHAOLMTO3: MUHONMTO3, (aromuto3. DK301uTo3. KieTouHas cTeHKa.
Crtpyktypa 1 GyHKIIUU KIETOYHON CTEeHKH pacTeHUil, rpuOOB.

Hutomnazma. Iurozons. Lutockener. JIBmxkenue wnurtomnasMbl. OpraHousl
kieTkd. OmHOMeMOpaHHbIE OpPraHOWMIBl KIETKU: HHAOIUIa3MaTHYeCKas CeTh
(OIIC), anmapar 'onbaku, TU30COMBI, UX CTpO€HUE U (YHKUUHU. B3anMocBs3b
OJTHOMEMOpaHHbBIX OpPraHOMI0B KJeTKH. CTpoeHue TpaHyISIpHOIO PETUKYIyMa.

Cunte3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [nmagkuit




(arpaHynsApHBIN) SHIOIUIA3MAaTHUECKU  peTukyiayMm. CekperopHas (yHKIUS
anmapara ['onpmiku. TpancmopT BeliecTB B KIETKE. Bakyoinm pacTHTENbHBIX
kietok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHUH, TIACTUIBL.

Crpoenne u (yHKUMH MUTOXOHAPUN W miacTul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOUIMX  JyKapuoT.  XJIOPOIUIACTH,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opranouabl kietkn CtpoeHue Hu (GYHKIUM HEMEMOPaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MuxpodunaMeHTbl. MblieyHble KIETKH.
Muxkpotpybouku. Knerounsrii nentp. CrpoeHMe U JBHKEHHE J>KIYTHKOB H
pecHrdek. MUKpOTpyOOUKH ITUTOIUIA3MEL. L[eHTprOh.

Anpo. Obonouka sipa, XpOMAaTHH, KapuoIUla3Ma, SAPBIILIKH, UX CTPOCHUE H
¢byaknun. SnepHeiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOOKEHUE
XpoMocoM B UHTep(ha3HOM siape. beiaku XpoMaTuHa — TUCTOHBI.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK D3YKapHOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOM)
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AccuMWIAIAS ¥ JUCCUMIUIALUS — JIBE CTOPOHBI MeTaboim3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(PHBIA M TeTepoTpOoPHBIA. YdacThe KUCIOpPoJa B OOMEHHBIX
mporeccax. DHEpPreTudeckoe oOecredeHue KIeTKU: TmpeBpamnieHue ATD B
oOMeHHBIX Tmpoueccax. @DepMEHTaTUBHBIM XapakTep peakuuid KIETOYHOTO
MeTabonuzma. DepMeHTh, MX CTPOCHHE, CBOICTBA M MEXaHH3M JCHUCTBUS.
Kodepmentsl. Otnnuuns GepMEHTOB OT HEOPTaHUMUYECKUX KaTanu3aTopoB. bemku-
aKTUBATOpPbl M OETKU-WHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IMYHBIX (GAKTOPOB.

IlepBuuHBI CUHTE3 OpraHUYEeCKHX BelecTs B Kierke. PorocuHre3. Pousb
XJIOpOIUTACTOB B mpomecce ¢orocuHre3a. CBeroBas u TeMHOBas (a3bl.
[MpogykTuBHOCTH (poTOCHHTE3a. BiusHHe paznTUYHBIX (PAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocuHte3. PazHooOpa3ue opraHn3MOB-XEeMOCUHTETUKOB: HUTPUDULIUPYIOIITHE
OakTepuu, Kejae300aKTepuu, cepoOaKTEpUH, BOJOPOJHBIE OaKTepuH. 3HAUYCHHE
XEMOCHHTE3A.

AnHa’poOHble opraHu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS W HUX
UCIIOJIb30BAaHUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTbI
OMOTEXHOJIOTUU M BO30YIUTEIN OOJIC3HEH.

AdpoOHbBIE OpraHu3Mbl. DTambl SHepreTudeckoro odMena. [loAroToBUTENbHBIN
stan. ['MuKkonan3 — 6ECKUCIOPOHOE PACIIETUICEHHE TIIOKO3bI.

buonoruueckoe OkucieHHE, WM KJIETOYHOE IbIXaHUE. Polb MUTOXOHIpHA B
npoueccax OMOJIOTUYECKOT0 OKHUCIICHUSI. [uknnaeckue peaxuuu.

OxucnutensHoe ¢ochopunuposanue. [IpenmymiecTsa a’poOHOro MyTH oOMeHa




BEILIECTB Mepe]] aHadPOOHBIM. I (PEKTUBHOCTH IHEPTETUUECKOT0 0OMEHa

2.5

Peakuun wmatpuyHoro cuHTe3a. I[IpMHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTpUYHOTO cUHTe3a. Peanu3zanus HacneacTBeHHON nHGopmaluu. ['enernyeckuit
KOJI, ero cBoucrtBa. TpaHckpunuus — Martpuusslii cuHTe3 PHK. IlpmHnwmmsr
TPAHCKPUIILIMN: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIIEIBHOCTh, ACUMMETPUYHOCTD.
Tpancnsuus u e€ srambel. Yuactue TpancnoptHeix PHK B OumocunTese Oernka.
VYcnoBust OuocunTe3a Oenka. KoxupoBanue amuHokucioT. Posnp pubGocom B
O6uocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT ¥ 9yKapHuoT. Perymsius akTUBHOCTH I'€HOB Y
npokapuot. ['mmore3za onepona (®. XKakob, XK. Mano). Perymsmust oOMEeHHBIX
npoueccoB B kieTke. Kiierounslil romeocTas.

Bupycsl — Hekierounsle (GOpMBI JKU3HM M oOnuraTHele mapasutbl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

Bupychble 3a0osieBaHus uenoBeka, >KMBOTHBIX, pactenuid. CIIUJ], COVID-19,

conuaJIbHbIC U MCIUITMHCKUC HpO6J’I€MI>I

2.6

Knerounsii 1mmkn, ero mepuonbl W perynsmus. Hatepdaza u MuUTO3.
Oco0eHHOCTH MPOIECCOB, MPOTEKAIUX B MHTepdase. [loaroTroBka KIeTKH K
nenennto. IlpecunteTnueckuii  (MOCTMUTOTUYECKHUI), CUHTETUYECKUH U
MMOCTCUHTETUYECKHM (IPEeMUTOTHYECKUIA) IeprUoIbl HHTEP(a3bI.

Marpuunbiii cunre3 JIHK — pemmukaums. Ilpunnunsr permmkanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIA CHHTE3, aHTUIAPAJUICIIBHOCTb.
Mexanusm perunkanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeroMepasa. XpPOMOCOMHBIM Ha0oOp KIETKH — KapuoTuil. JUMIOWIHBIA U
rariouaHbll  Habopbl XpomocoM. ['omonmoruynsie Xpomocombl. IlomoBbie
XPOMOCOMBI.

Jlenenne knetkn — Muto3. CTaguum MHUTO3a M IPOUCXOASIINE B HUX IMPOLIECCHI.
Tunsl muto3a. Kaprnoknnes u nurtokuHe3. buosornueckoe 3HadeHHE MHUTO3a.
Perynsmus MuToTH4eCcKOro MKIA KIeTKU. [IporpamMmmupyemast kieTouHas TuOeb
— arfornTo3.

qDYHKIII/IOHaJ'II)Hafl ICHOMHKaA

OpFaHI/IBM Kak OMojoruyeckas cucremMa

3.1

OIHOKJIETOYHEIC, KOJIOHHAJILHEIC, MHOTOKJICTOYHBIC OpraHU3MBbI u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@DopMBl pa3MHOKEHUS OPTaHM3MOB: Oecriojioe (BKIIOYash BEreTaTUBHOE) U
mosoBoe. Bumbr  6ecmosioro  pa3MHOKEHHS: MOYKOBAaHUE, CIOPYJISAIIHS,
¢dbparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBsie KneTku, uiu rametel. Meios. Ctaauu Meio3sa.

[ToBenenne xpomocoM B Meiose. KpoccrnHrosep. bruonorndecknii cmMpici Meio3a




U TI0JIOBOTO Ipouecca. Melo3 u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimeBoe pasButue. ['amerorenes y >KMBOTHBIX. [l0JOBBIE >Keye3bl.
OOpa3oBaHue © pa3BUTHE TMOJNOBBIX KiIeTOK. CrepMaTroreHes U OOIEHE3.
Crpoenue mOJOBBIX KieTOK. OIUIONOTBOpPEHHE U 3MOpPUOHAIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHoreHes.
WunuBunyanbHOe pa3BUTHE OpraHu3moB (oHToreHe3). Cramum smOpHOreHesa
KMBOTHBIX (Ha mpumepe JsarymkH). [Ipo6nenue. Tunsl npodnenus. OcobeHHOCTH
IpoOJIeHUsT MJIEKONMTAIOIMX. 3apOAbILEBbIE JIMCTKH (racTpyssiius). 3akiajaka
OpPraHOB M TKaHEH M3 3apOABIIIEBHIX JHMCTKOB. B3auMHOe BiIMAHME dYacTeil
pa3BUBAIOLIEIOCS 3apojbllla (3MOpUOHANbHAs WHAYKLMS). 3aKjiajka IlaHa
CTPOEHUSI >KMBOTHOIO KaK pe3yJbTaT HEPApXUUECKHUX B3aMMOJEHUCTBUN TI'€HOB.
Brusiare Ha SMOpHOHANBHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYXKAFOIIEH
Cpenbl.

PocT u pa3zButue xuBoTHbIX. [TocTamOpronanbHbIil nepuos. [psamoe u Henpsamoe
pasButue. PazButne ¢ metamopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KMBOTHBIX. bHONOrMYeckoe 3HAaYeHUE NPSAMOrO M HENPSAMOIO pPa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocTa >XUBOTHBIX. (PAKTOpPBI peryisnun
pocta KMBOTHBIX M 4esjoBeka. CTaguu NOCTIMOPUOHAIBHOIO pa3BUTHS Yy
KMBOTHBIX U 4eoBeKa. [leprnopl oHTOreHe3a yenoBeka.

PasmuHoxenne u passutue pactenuil. ['ametodur u cmopodutr. Meiio3 B
KM3HEHHOM ILMKJIe pacteHuid. OOpa3zoBaHue cmop B IIpolecce Menosa.
I'amerorenes y pacreHuil. OIIONOTBOPEHUE W PAa3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IBETKOBBIX pacTeHHid. OOpazoBaHue U

pa3BuUTHE CeMEHU. MeXaHU3MBbl peryisiliii OHTOT€HE3a Y PACTEHUN U KUBOTHBIX

3.2

Hctopuss cTaHOBIEHMS M pa3BUTUs TE€HETHMKM Kak Hayku. (OCHOBHbIE
TEHETUYECKHUE TOHATHS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUICIIBHBIE
IEHbl, AJIbTCPHATUBHBIC IMPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIN IPU3HAK,
TOMO3HUI0Ta, TE€TEPO3Ur0Ta, YWUCTas JIMHUS, THOPHUIBI, TEHOTHI, (HEHOTHUI.
OcCHOBHBIE ~ METOJbI T'€HETHKH: THUOPHAOIOTHYECKUH, LHUTOJIOTUYECKUH,

MOJIEKYJIIPHO-T€HETUYECKUI
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MounoruOpunnoe ckpemupanue. [lepBbiii 3akoH MeHienst — 3aKOH eJUHO00pa3us
ruOopuIoB TmepBoro rmnokosieHus. I[lpaBuno mgomuHupoBaHus. Bropod 3akoH
MeHngens — 3aKkOH paclleIUIeHHs Npu3HaKoB. LluTonormyeckne OCHOBBI
MOHOTMOPUAHOIO CKpeluBaHus. [ umore3a 4ucTOTH raMer.

AHanuszupyloiiee ckpenuBanHue. IIpoMexyTouHbId XapakTep HaclelIOBaHUS.
Pacuiennenne npu3HakoB NpH HETIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemmuBanue. TpeTuil 3akoH MeHnens — 3aKOH HE3aBUCHUMOTO

HacjacaoBaHUA IIPHU3HAKOB. LII/ITOHOFI/I‘IGCKI/IG OCHOBBHI I[I/IFI/I6pI/I,Z[HOFO




CKpEIIMBaHMS.

CueruienHoe HacnenoBaHue mpu3HakoB. PaGoter T. Moprana. CuerieHHOe
HAacJIeIOBaHUE TE€HOB, HApYIICHWE CUEIJICHHUS MEXIy TIeHamMHu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIM MEXaHHU3M OIPEAEICHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIl U TreTeporaMeTHbii mon. ['eHeTnueckas
CTPYKTypa TOJIOBBIX XpomocoM. HacnenoBaHue NpU3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enotun kak nenoctHas cuctema. [lneloTpornus — MHOKECTBEHHOE JAECTBUE
reHa. MHOXECTBEHHBIM ajljieau3M. B3anMoAeucTBHE HEaICIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. Iomumepus
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BzaumoneiicTBre reHoTHIAa U cpeabl ipu (popmupoBaHun (peHOTUNA. VI3MEHYMBOCTD
IpU3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. Buabl M3MEHUMBOCTHU:
HEHACJIC[ICTBEHHAsl U HACJICICTBEHHAS.

MomudukanmonHas ~ u3MeHuMBocTh.  Ponmb  cpeasl B (hopMHpOBaHUM
MOJIU(pHUKAIIMOHHON M3MeHYnBOCcTH. Hopma peakiun nmpusHaka. BapuanimoHHbIHM psiz
n BapuanuoHHas kpuBas (B. HWoranncen). CaolictBa MoAM(UKAIIMOHHON
U3MEHYUBOCTH.

I'enoTunnyeckast n3MeHYMBOCTh. CBOMCTBAa T€HOTUITMYECKON U3MEHYMBOCTH. Bubl
IeHOTHITNYECKOM N3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[IOHHAsL.

KomOuHatuBHas M3MeHUMBOCTb. Meio3 W MOJOBOM mpolecc — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. Posib KOMOMHATUBHON M3MEHUMBOCTH B CO3JIaHUU
TeHETUYECKOro pa3HooOpa3ys B IpeiesiaX OHOTrO BU/IA.

MyTanyoHHas U3MEHUYMBOCTb. Buibl MyTalyii: reHHbIe, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M HHAYLMPOBAHHBIE MYyTalMH. SIOEpHBIE U IMTOIIA3MAaTHUYECKHE
Mytauu. CoMaTn4ecKue U NnoioBble MyTauuu. [IpuurHbEl BOSHUKHOBEHUS MyTaLUi.
MyrareHsl ¥ WX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporiecca. 3aKOH TOMOJIOTUYECKUX PSZOB B HacliecTBeHHOU n3MenunBoctu (H.H.

BasuioB). BaesiiepHas ”3MEHUUBOCTD U HACTIEACTBEHHOCTh

3.5

Kapuotun 4denoBeka. MexayHapoaHas mporpaMma HCCIIEIOBAaHUS T'e€HOMaA
YCJIOBCKA. MGTOI[BI I/I3Y'-ICHI/I$[ TCHCTUKN YCJIOBCKA. FCHG&HOFHQGCKHﬁ,
OJIU3HELOBBIH, IIUTOrCHETUYCCKHUH, MOMYJISIHUOHHO-CTATUCTUYECKUH,
MOJICKYJIIPHO-TE€HETUUECKHI. CoBpeMeHHOE omnpeeseHre TeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM YHCIIC C MTOMOIIBIO
[IIIP-anamu3a. HacnmencTBeHHble  3a00eBaHMS  4ejdoBeKa. [ e€HHBIE U
XPOMOCOMHBIC 0o0JIe3HN YeJI0BeKa. bonesnn c HACJICACTBEHHOM
MPEAPACTIONIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON T€HETUKU B MPEIOTBPAICHUU

M JISYEHNH F'eHETHYECKHX 3a00IeBaHMi UesioBeKa. CTBOJIOBEIE KIIETKU




3.6

JomecTukanus v cenekuus. 3apoKIeHUe CeNeKIUU U JoMecThukanuu. Yuenne H. 1.
BaBuiioBa 0 1meHTpax MPOMCXOXAEHUS W MHOro0Opasusi KyJIbTYpPHBIX pPacTEHUM.
Posnb cenekimu B co3aaHUM COPTOB pacTeHUM M MOPOJ KUBOTHBIX. COpT, opoJa,
TaMM. 3aKOH T'OMOJIOTMYECKHX PSAIOB B HAacieICTBEHHOM u3MeHunBocTH H.M.
BaguioBa, ero 3HaueHue i CeNeKIMOHHON paboThI.

Metoabl ceneKUMOHHOW palboThl. VCKYCCTBEHHBIH OTOOp: MAacCOBBIH U
WHAVBUAYAIbHBIM.  DTambl ~ KOMOWHAlIMOHHOW  ceneknuu.  VcmbiTaHue
MPOU3BOIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C MOMOIIBIO OICHKH
(dbeHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ TToMolIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEIeKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKH MyTareHe3 Kak WCTOYHHK MYTallMii y KyJIbTYpHBIX (opm
opranu3moB. Hcrmonb3oBaHWE€ TEHOMHOIO PEIAKTUPOBAHMS U  METOJOB
pekomOuHanTHbIX JJHK nist momydeHust mcxoiHOro MaTtepuaia Jijisi CEIeKIIUU.
[lonyuenne nonumuonnoB. BuytpuBuioBas ruOpuamsaius. bimskoponcTBeHHOE
CKpelMBaHue, Wiu HHOpuAMHT. HepojcTBEHHOE CKpelMBaHWEe, WM ayTOPUIWHT.
I'erepo3uc u ero nmpuuunsl. Mcnonbs3oBanue rereposuca B cenekiuu. OtnanéHHas
rubpuan3anyst. [lpeogonenne Oecrutomusi MEXBUAOBBIX THOpUAOB. JlocTikeHMs

CCJICKIIMH paCTeHI/Iﬁ H XKMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3YEMbIE B OMOTEXHOJIOIMH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHM3MBbl, HUX  XapaKTepUCTHKa. TpaaunuoHHas  OUOTEXHOJIOTHSA:
xjge0orneyeHre,  MOJydYeHHe  KUCJIOMOJOYHBIX  INPOAYKTOB,  BHHOJEIHE.
Muxkpo6uonoruueckuii cunte3. OOBEKTBI MHMKpPOOHOJIOTMYECKUX TEXHOJIOTHH.
[lpousBoacTBO  Oenka, aMHMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOe
OILIONOTBOpEHUE. PEKOHCTPYKIMA SMLEKICTOK U KIOHWPOBAHUE JKUBOTHBIX.
Merton TpaHCIUTAaHTalUU SAEP KIETOK.

XpomMocOMHasi M T'eHHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KOHCTpyHpoBaHue pexkomMOuHaHTHRIX JIHK. JlocTikeHWS W TMEpPCHEKTUBEI
XpOMOCOMHOM ¥ T€HHOW WH)XEHepHuH. MenuuuHckue OHOTEeXHOIOTHH.

Hcnonn30Banne CTBOIOBBIX KIETOK

Cucrema n MHOFOOGpaSI/Ie OpPraHn4eCKOro Mupa

4.1

buonornueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpemeHHast  cucreMa
opraHmyeckoro mwupa. IIpuHIUIB Ki1acCUpUKAUU OpraHu3MoB. (OCHOBHBIE
CHCTEMATUYECKUE TPYIIILI OPraHU3MOB.

OcoOEHHOCTH CTPOCHUS U >KU3HEACSITEIIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
BakTepuu, apxew, OJHOKJIETOYHBIC T'PHOBI, OJHOKIIETOYHBIC BOJAOPOCIH, APYTHe
HpOTHCTBI. KOJ'IOHI/IaJ'H)HI)IC OpFaHI/ISMBI. HBI/I)KCHI/IC OOHOKJICTOYHBIX OpFaHH?:MOB:
amMEOOHUIHOE, KI'YTHKOBOE, PECHUYHOE. 3allUTa y OJHOKICTOYHBIX OPraHU3MOB.

Pa3I[pa)KI/IMOCTI) Y OAHOKJIECTOYHBIX OPraHu3MOB. Taxkcucer




4.2

MHoOrokJjeTouHbIe pacTeHus. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBl OPTraHOB MHOTOKJIETOYHOTO opraHusMa. OpraHuzm
Kak eauHoe 1uenoe. TkaHum pacteHuid. TuIbl  pacTUTEIBHBIX  TKaHEM:
oOpa3zoBaTesibHas, TOKPOBHAs, TMPOBOAMAINAS, OCHOBHAs, MEXaHHYECKasl.

OcoOeHHocTH CTpoeHUs, PYHKUIUN U pacoJIOKeHUs TKaHEel B opraHax pacTeHUi

4.3

BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHni. OyHKIUK OPraHOB U CUCTEM
opranoB. Kapkac pacteHuil. /[BU>keHnE MHOTOKJIETOYHBIX PACTCHUN: TPOIIU3MBI U
Hactud. llornomeHne BOABI, YIVIEKUCIONO ra3a M MUHEPAIbHBIX BEIIECTB
pactenusimMu. Jlpixanue pacrenuil. Auddysus razoB yepe3 NOBEpXHOCTh KIETKU.
TpancnopTHele cuCTeMBbl pacTeHWil. Belnenenue y pacteHuid. 3ammra  y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrtBa macCMBHOM M XMMHMUYECKOH
3amuThl. OUTOHIUBI.

PasgpaxxumocTs U perynsauus y OpraHu3mMoB. PazgpakuMocTs U peryisinus y

MHOTOKJICTOYHBIX paCTeHHfI. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

4.6

MHOIrOKJIETOUYHEIE  KHBOTHBIC. B3amMOCBSA3b  YacTei  MHOTI'OKJIICTOYHOTO
opranu3ma. TkaHW, OpraHbl ¥ CUCTEMbI OPTaHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranmsm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U YeJIOBEKa. THIIBI
JKUBOTHBIX TKAHEW: SIUTENHANIbHAS, COCIUHUTEIbHAS, MBIIICYHAs, HEpPBHAas.
OcobenHoctn cTtpoeHUs, (QYHKIMHA W PACIOJIOKEHUS TKaHEH B opraHax

JKUBOTHBIX U YCJIOBCKA

OpraHel 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opranu3moB. CKesleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHHI ckeneT. CTpOEHME M TUIBI COCIMHEHUS
KOCTEM.

JIBroKeHUE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue >xkuBOTHBIX. IluTanue
MIO3BOHOYHBIX XKHMBOTHBIX. J[pixaHue >kxuBoTHbIX. KoxHoe npixanue. XKabepHoe u
JIErOYHOE AbIXaHUE.

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OJBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JErKUX TO3BOHOYHBIX XUBOTHBIX. J[pIXaTelIbHAs cuUcTeMa 4ernoBeka. MexaHusm
BEHTWIALIMM JIETKUX Yy NTUL M MICKONUTAIOMMX. TpaHCIOPT BEIIECTB Yy
opraHu3MoB. TpaHcOpPT BemEeCTB y XMBOTHBIX. KpoBeHOCHas cucremMa u e
opranbl.  KpoBeHOCHass ~ cucremMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpamieHusl. OJBOJIOIUOHHBIE YCJIOKHEHUS CTPOEHHS KPOBEHOCHOM
CHUCTEMBI ITIO3BOHOYHBIX JKUBOTHBIX. Bblnenenue y opranusmoB. BeinencHue y
XKUBOTHBIX. CokpaTuTenpHble Bakyosn. Opranel BeiieneHus. CBA3b MOJIOCTH Tella
C KPOBEHOCHOW W BBIIEIUTEIBHOM CHCTEMaMH. BbliclleHne y IO3BOHOYHBIX
KMBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel M mHX

IIPOU3BOJAHELIC.




Pa3apaxuMoCTh ¥ peryisinus y opraHu3MoB. Pa3ipakuMoCTh y OZHOKJICTOYHBIX
opranm3MoB. Takcucel. Pa3apakumMocTe W perymsinus y MHOTOKJIETOYHBIX
pactenuii. PocToBbIe BemiecTBa 1 X 3HAUCHHE.

HepBHas cuctema u peduieKTOpHasi peryssiiys Y MHOTOKJIETOYHBIX JKHBOTHBIX.
HepBnas cuctema u €€ oTaesbl. DBOITIONHMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KUBOTHBIX.

PazpaboTka anropuTMoB M mporpamMMm i 3PQPEKTUBHOH (PYHKIIMOHAIBHOM
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  NPOTEOMOB,  MeTa0OJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA

OpFaHI/ISM YCJIOBCKA M €TI0 3J0POBLE

5.1

OpraHel ¥ cuCTEMBI OPraHoOB yesnoBeka. OTaesbl TOJIOBHOTO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduekropHas nyra. be3yciioBHblE M yCIOBHBIE
peduiekcbl. 'ymopanbHas peryiasuuss U SHAOKPUHHAS CHCTEMa >KUBOTHBIX MU
yesioBeka. JKenesbl SHAOKPUHHOM CUCTEMBI U UX TOPMOHBIL. J[elicTBUE TOPMOHOB.
B3auMocBsI3p HEpBHON M HHIOKPUHHOW cucTeM. [ umnoramamo-runodusapHas

cucrema. Pepnexc u pedpnextopnas gyra. beaycioBHbIe U YCIIOBHBIE pe(IeKChI

5.2

3amuTa opranuzMa ot Ooiyesnell. IMMyHHas cuctema 4elioBeka. KiieTouHblid u
TYMOPaJIbHBIA MMMYHHTET. BpOXIEHHBINA, TPUOOPETEHHBIN CcrerupuIecKuii
UMMyHHUTET. Teopusi KIOHaJIbHO-CeIEKTUBHOro umMmyHutera (I1.Dpmux,
®.M.bepuer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poub

BPOXXJIEHHOTO UIMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUN
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KpoBenocHast cucrema u €€ opranbel. Cepjie, KPOBEHOCHBIE COCYAbl M KPOBb.

Kpyru xpoBoobOpamenus. Pabota cepana u e€ perynsmus

54

Jpixanue genoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KICTKU. J[pxarenbHas
cuctemMa 4YenoBeKka. JIpIxaTenbHas TMOBEPXHOCTb. Perynsuusi  JbIXaHUS.

JlpixaTenbHble 00BEMBI

5.5

[MumeBapurtenbHast cucrteMa uenoBeka. OTHENbl NMHIEBAPUTEIBLHOTO TpPaKTa.
[MumeBaputenbHble  Kene3bl.  BHYTpHUIIONOCTHOE M BHYTPHUKIETOYHOE

MUIICBAPCHUC

5.6

IloxkpoBbl m ux mnpousBogHble. Oprasbl BbieneHus. Iloukn. CtpoeHue u
¢byHKIMOHMpOBaHUE HeppoHa. PUIBTpaALMs, CEKpeLst 1 00paTHOE BCachIBaHHE

KaK MCXaHHU3MbI pa6OTH OpTaHOB BBIACJIICHU. O6pa3OBaHI/Ie MOYH Yy 4CJIOBCKa

5.7

Z[BI/I)KGHI/IG yeJloBeKa: MbleuHas cucteMa. CKeJleTHbIE MBIIINBI 1 HUX pa60Ta.

CTpOCHI/Ie U THIIbI COeTUHEHUS KOCTEN

Teopus 3Bomonnu. Pazsutre xu3Hu Ha 3emMie

6.1

9BOJ’IIOI_[I/IOHH8,$I TCOPUA 4. I[apBI/IHa. Hpe,[[HOCLIJ'IKI/I BO3HHUMKHOBCHUA

JapBUHHU3MA. Kuszsp n Hay4dHas ACATCIbHOCTDb 4. I[apBI/IHa.




JIBrokymue cwibl 3BoonMd BUAOB 1o Y. JlapBuHY (BhICOKass MHTEHCHBHOCTH
pa3MHOXKEHHUS OpraHM3MOB, HACJEACTBEHHas HW3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunaTeTnyeckoi teopuu sBoioruu (CTD). HelttpanbHas Teopus
sBoon. COBpeMEHHAsl SBOJIOIMOHHAS OHOJIOTUs. 3HAYCHHE HBOJIIOIIMOHHON

TCOpHUU B (I)OpMPIpOBaHI/II/I CCTCCTBGHHO-HaquOﬁ KapTUHBI MHUpa

6.2

[Momymsiust Kak 3JIeMeHTapHas enuHuina 3BoionuH. COBpEMEHHBIE METOMBI
OLIEHKM T'€HETUYECKOro pa3sHooOpa3ust M CTPYKTYypbl momyisiuil. M3menenue
reHooHJa MOMYJSIUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPHl  (ABIKYIIME CHJIBI) SBONIONUHA. MYyYTaIMOHHBII
nporiecc. KomOunatuBHast u3MeHUMBOCTH. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHWs 4YacToT aiened B momymsamusax. JOddexr
OCHOBATEIIA. Murpanuu. N3onsauus MTOIYJISALIAN reorpagpuieckas
(mpocTpaHCcTBeHHas ), Orosoruueckas (penpolyKTUBHas ).

EctectBennblii  oTOOp — HampaBigoomuid  ¢gakrtop dBoaouud.  DopMbl
€CTECTBEHHOI'0  OTOOpa: JBWXKYLIMH, CTaOMIM3UPYIOLIUHN, pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TomoBoit oTOOD.

[Ipucnoco0IeHHOCT, ~ OPraHM3MOB  Kak  pe3yiabTaT  MUKPOIBOJIOLUU.
Bo3HukHOBeHHE — TpUCIIOCOONEHMI y — OpraHu3sMoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuit y opranu3mMoB. OTHOCUTETBHOCTh
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpasoBaHue Kak pe3yabTaT
MUKpO3BOJIONHMH. M3omsamus — ximoueBoil (akrop BumooOpazoBanus. Ilytu u
CrIoCcoOBI BUI000pa30BaHUSA: aJIoNaTpu4YecKoe (reorpaduueckoe),
CHUMIIaTpUYEeCKoe  (IPKOJIOTUYECKOE),  «MTHOBEHHOE»  (TOJIMIIOWAM3AINA,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

MexaHu3MBbl (POPMHUPOBAHUST OMOIIOTUIECKOTO pa3HO00pa3usl.

Posb 3BOMIOIIMOHHON OGuONOrMU B Pa3pabOTKE HAayYHBIX METO/JOB COXpPaHEHUs
O0uopazHooOpa3us. MUKPOIBOIIONKSA M KOIBOJIIOIUS IMAPAa3UTOB M UX XO3SEB.
MexaHnu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI

C Hel

6.3

Metoabl nM3ydeHUs: MakpodBOJOLWH. [laseoHTOMIOrHYeCKHe METOIbI M3yUCHHUS
sBomtonn. [lepexomnabpie GOpMbI U PHIIOTEHETUIECKHE PSIBI OPTaHU3MOB.
buoreorpaduueckue metoasl n3ydeHus 3Booruu. CpaBHeHue Giaopsl U hayHb
MaTepHUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emnn. Bunb-snaemuku u
PEIIUKTHI.

9M6pI/IOJ'IOI‘I/ILICCKI/Ie u CpaBHI/ITeHBHO—MOpq)OHOFH‘leCKI/IC METOAbl H3YUYCHUS




HBOJIIOLIMU. ['eHeTHYecKre MeXaHU3Mbl HBOJIIOIIMM OHTOTE€HE3a M MOSIBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHbI
Pynumenrtapubie  opraHbl M aTaBU3MBL.  MOJEKYIIpHO-T€HETHUECKHE,
OMOXMMHYECKHMEe M  MaTeMaTHYeCKWe  METOAbl  H3YYEeHHUS  DBOJIOLUHU.
I'omonoruunsie renbl. COBpeMEHHBIE METOMABI MOCTPOCHHS (PUIOreHETUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MYTALIMH 1 3BOJIOLIHSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) HBOMOUKMU. HeobpaTUMOCTh IBOIIOIUU.

A,Z[aHTI/IBHa}I paauanus. HepaBHOMepHOCTb TCMIIOB 3BOJIOIINHA

6.4

Hayunbie rumote3sl MNPOUCXOXKACHHS JKM3HM Ha 3emie. AOuoreHes u
nancrnepmus. JlIoHaydHbIe PECTABICHUS O 3aPOKIACHUH KU3HU (KPEAlMOHU3M).
['mnoTtes3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONMPOBEPIKEHUE OMBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Tlactepa. IlpoucxoxxaeHue KU3HU H
acTpoOuoJIoTHs.

OcHoBHbIE 3Tallbl HeopraHuueckod sBoitonuu. [lnanerapHas (reosnoruueckas)
IBONIONHMA. XHUMHUYECKasi »JBOJIONUA. AOWOTEHHBIH CHHTE3 OpPraHWYECKUX
BemectB n3 Heopranmueckux. Omeir C. Mwmiepa u I'. FOpu. OOGpa3zoBanue
nojauMepoB u3 MoHoMepoB. KoaunepBathas runote3a A.M. Onapuna, rumoresa
nepBuuHoro OynboHa JIk. XomaeilHa, reHetmdeckas rumoreza . Mémnepa.
Pu6osumsr (T. Yek) u rumoreza «mvupa PHK» V. I'mibGepra. dopmupoBanue
MeMOpaH U BOBHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emmu u metonbl e€ u3ydeHus. Vckomaemble OpraHUYeCKHE OCTATKU.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAS M AOCONIOTHAS TE€OXPOHOJOTHS.
['eoxpoHonOruyeckas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTTOXU.

Hauanpnbie 3Tansl opranndeckoi 3posrouuu. [losBieHrue M 3BOTIOLUS MEPBBIX
KJIETOK. OBONIONHSI MeTa0oiu3Ma. BO3HUKHOBEHHE TMEPBBIX HAKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHAJIOT TEPBBIX HAa 3eMJiie COOOILECTB.
CrpomaTonutsl. [IpokapuoTsl U 3yKapHOTHI.

[Ipoucxoxnenue sykapuoT (CUMOHOreHe3). DBOJIOLMOHHOE IPOUCXOXKICHUE
BUpPYCOB. IIpoucxoXkjeHne MHOTOKJIETOYHBIX OpPraHW3MOB. BoO3HHKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIC dTambl HBOJIONUU BBICIIMX pacTeHuid. OCHOBHBIE apoMOop(h o3l
pactrenuid. Bbixom pactenuid Ha cymry. [losiBlieHuME CHOpPOBBIX pacTeHUM U
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. [IpoucxoxkieHne IBETKOBBIX
pacTeHuM.

OcHOBHBIE dTallbl SBOJIOIUH KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KHUBOTHBIX. Bennckast ¢ayna. KeMOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. [lepBrie Xxopa0BbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLMS TO3BOHOYHBIX.

[Mpoucxoxnenne ampubuii 1 pentunuil. IlpoucxoxieHne MIEKONUTAONMX U




ntull. [lpunnun xmodeBoro apomopdo3a. OcBoeHue OECHO3BOHOYHBIMH U
MM03BOHOYHBIMU KMBOTHBIMH CYIIIH.

PazBuTne xu3HM Ha 3emiie 10 3paM U MEepUoJaM: apxeH, IpoTepo30id, Maneo30u,
Me3030#, KaiHO30M. OOmas XapakTEepUCTHKAa KIMMaTa M TEOJOTHYECKUX
npoueccoB. [losiBIeHNe U paclBeT XapaKTepHBIX OPTaHU3MOB. YTIieoOpa3oBaHue:
€ro YCJIOBHUS U BJIHSIHHE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHME KPHU3UCHI mpouuioro. [lpuuuHbel u
CJIEACTBUSl MacCOBBIX BbIMHpaHH. COBPEMEHHBIN SKOJIOTMYECKUM KPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomosiorud. Metoasl aHtponojiorud. CTaHOBIIEHHE
IIPEICTABIECHUH O IPOUCXOKIEHUH uesoBeka. COBpEMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4yenoBeKa € KUBOTHBIMH. CHCTEMAaTHUECKOE MOJIOKEHUE YEJIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJNOBEKAa C  JKMBOTHBIMU:  CPaBHUTENIBHO-
Mopdonorudeckue, IMOPUOJIOTUYECKHE, (U3HOIOT0-OMOXUMHYECKHE,
noBeaeHyeckre. OTINYUS YeIOBEKa OT JKUBOTHBIX. [IpIMOX0XKIEHHE i KOMIUIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JIBmkymue cuibl (QakTophl) aHTPONOreHe3a: OMOJIOrHYecKHe, COLMaIbHBIE.
CooTHoleHrne 6MOIOTrMYEeCKUX U COUANBHBIX ()aKTOPOB B aHTPOIOTEHESE.
OCHOBHBIE CTaUU aHTPONOreHe3a. ABCTPAIIONUTEKH — IBYHOTHE TPEIKH JTHOAECH.
YenoBek  ymenblii, MEPBbIE  H3TOTOBIEHUSA  OpyAud Tpyaa. Yesosek
MPSIMOXOIAIIMI W TepBbI BbIXOA MroAel 3a mnpenensl Adpuku. Yenmosek
reiinenbOeprckuii — oOIUI TpeqoK HeaHIepTalIbCKOrO YelOBEeKa U YelIOBEKa
pasymMHOro. YenoBek HEaHAEPTAJIbCKUK KaK BUJ JIIOJEH XOJIOAHOTO KJIMMAaTta.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKMM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npenenamu AQpuku.

DBOJIIOLUS  COBPEMEHHOTo 4YenoBeka. EcTecTBeHHBI OTOOp B MHOMYJSAIMIX
yenoBeka. MyTallMOHHBIN Tponecc W nmoauMopdusM. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3pHEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonarue o pace. bousbluve pachl: €BpoNeoUIHAS
(eBpasmiickasi), aBCTpajO-HErpoujHas  (dKBaTOpUAJbHAs),  MOHTOJOMIHAS
(a3maTcko-aMepuKaHcKkas). Bpemss u myTu pacceieHHs ueloBeKa M0 IUIaHETe.
EnuncTtBo  yenoBeueckux pac. HayyHas  HECOCTOSITENBHOCTh — pacusMa.
[TprcnocoO0aeHHOCTs 4YelOBEeKa K pa3HbIM YCIOBHSIM OKPYXAIOMIeH Cpe.bl.
Bnusnue reorpaduueckoid cpeasl W qpeiidpa reHOB Ha MOPQOIOTHIO U

(bH3HOHOFHIO YCJIOBCKa

DKOCUCTEMEI U MpUCymuec MM 3aKOHOMEPHOCTH




7.1

Pazgensl u 3agaun sxosoruu. CBs3b IKOJIOTUH C IPYTUMH HayKaMHu.
Meroast skonoruu. lloneBple HaOMIOACHUS. OKCIEPUMEHTBHI B OIKOJIOTHU:
NpUPOHbIE M JabopaTopHble. MojenupoBaHHEe B OSKOJOTUH. MOHUTOPHUHT

OKPY’KaIOIIIECH Cpe/Ibl: TOKAIbHBIN, PErHOHAIBHBIN U TJI00ATBHBIN

7.2

Okonornyeckne ¢GakTopsl U 3aKOHOMEpHOCTH uxX zeicrBus. Knaccuduxaums
9KOJIOTUYECKUX (aKTOpoB: aOuoTHUecKHe, OMOTHYECKHE, aHTPOIOTrEHHbIE.
OOue 3aKOHOMEpPHOCTH JEHCTBHA 3KOJIOTMYeckux ¢aktopos. IlpaBuio
munumyma (K. Hlnpenrens, FO. JIuOux). TonepaHTHOCT. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKoyoruueckuit (axrop. JleiicTBue pa3zHbix
Y4acTKOB COJIHEYHOIO CIEKTpa Ha OpPraHM3Mbl. OKOJOTMYECKUE TPYIMIIbI
pacTeHMil M JKMBOTHBIX 110 OTHOIIEHHIO K cBeTy. CHUrHaibHas pojib CBETA.
@oTonepruoInu3M.

Temmeparypa kak odKojormueckuii Qakrop. JlelicTBHEe TemmepaTyphl Ha
opranu3msl. [ToWKuIOTEpMHBIE U TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocte kak 9xonoruueckuit ¢akrop. IlpucnocoOnenus pacteHuid K
HOJJIEPXKAHUIO BOJHOro OanaHca. Kiaccudukanus pacTeHU MO OTHOLIEHUIO K
BoJe. [IpucnocoOenus )KUBOTHBIX K U3MEHEHUIO BOAHOTO PEXHUMA.

Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DHU3UKO-XMMHUYECKHE
0COOEHHOCTH cpeAl OOUTAaHHS OpraHu3MoB. IIpHcrnocoOiieHus OpraHu3MoOB K
KU3HU B Pa3HbIX CpEAaAX.

buonoruueckue putmsl. BHeninue u BHyTpeHHHE puTMblL. CyTOYHBIE U TOJIUYHbBIE
put™mbl. [IprcnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSIM YCIIOBHM
AKU3HU.

Kuznennsie Gopmbl opranu3moB. [loHsTue o xu3HeHHOU (hopme. KuzHeHHBIE
(GbopMBI pacTeHMii: JepeBbs, KyCTAPHUKH, KYyCTApPHUYKH, MHOTOJETHHE TPaBBI,
oJlHoJieTHUE TpaBbl. JKu3zHeHHbIe (POPMBI JKUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOHoHTBL. OCOOEHHOCTU CTPOSHUSI U 00pa3a KU3HHU.

buotnueckue dakTopel. Bumbl OMoTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHIIHS,
XHMIIHUYECTBO, cuMOMO03 U ero ¢opmsl. Ilapazutusm, koonepauus, MyTyalnu3M,
KOMMEHCaJIU3M (KBapTHUPaAHTCTBO, HaxJICOHMYECTBO). Herpoduueckue
B3aUMOJCHCTBUA  (TomuMueckue, Qopudeckue, ¢adbpuueckue). 3HaueHUE
OMOTMYECKMX B3aMMOJEHCTBMIA [yl CYyLIECTBOBaHHMsS OPraHU3MOB B Cpefe

o0UTaHUA. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKIIFOYCHUSA

7.3

DKOJIOTHYECKHE XAPAKTCPUCTUKU TIOITYJIIAINH. HOHYJ'IHI_[I/IH Kak Ouoyiornyeckas

cuctema. Ponb HeomHOPOAHOCTH cpelibl, (hu3nueckux O0aphbepoB U 0COOEHHOCTEH




Ouosioruu BUJOB B (JOPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOIYJISALMHA.
OcHOBHBIC TOKa3aTeNN IMOMYJSALHMNA: YHMCIEHHOCTb, IUIOTHOCTb, BO3pAaCTHAas U
II0JIOBAast CTPYKTypa, POXKAAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLys.

OKosnorudeckass CTpykrypa nonyiasuuu. OILleHKa YHCICHHOCTH IIOIYJISALUU.
JluHaMuKa NOMyJsAUuU U €€ peryisinus. bUuoTH4eCKui MOTEHIMan MOMYJISALUN.
MonenupoBanue JUHAMHMKM —nomyisinud.  KpuBble  pocTa  UHMCIEHHOCTH
nonynsiuvy. KpuBble BbDKHMBaHMs. Perynsnus 4uMCIEHHOCTH MOMYJISILUM: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJOTHYECKHE
cTpateruu BUJOB (r- 1 K-cTparerumn).

[Tonssitue 00 »SKonorumdeckod HuUme Buga. MecrtooOuTtanwe. MHoromepHas
Mozenb sKkoiormyeckord Humu Jk.M. XarumHcona. PazMepsl skonormyeckoun
Humy. [loreHnmManbHas U peanu3oBaHHAS HUILIN.

Bun xak cucrema nonynsnumid. Apeansl BUAOB. BHIBI M MX JKH3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEIEHUS U MHUIpaluil  >KMBOTHBIX.

buonornueckue nHBa3zun YYXXEPOJAHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBs3u Mexay
opranu3MamMu B OwuoneHoze. DkocucTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). @yHKUMOHANBHBIE OJIOKM OPraHU3MOB B HKOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayueHtsl. Tpoduueckue ypoBHH. Tpoduueckue 1enud U CETH.
Abuoruueckue Omoku 3kocucteM. [TouBbl M Wbl B 3KocucTeMax. KpyroBopot
BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE TIOKa3aTeIN dKOCHCTEMBbl. buomacca u mpoaykiusi. DKOJIOTUYECKUE
nmupaMuabl YACCII, 6I/IOMaCCBI H DOHCPI'Uu.

HanpapnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIC CYKHCCCMU U HUX TMPUYUHBL AHTpOHOFCHHBIC BO3,Z[CI>1CTBPI51 Ha
cykueccun. Kimmmakcnoe coobmiectBo. buopasnoobpasue u moiHota KpyroBopoTa
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[lpupoaHble HKOCHCTEMBI. AHTPOIIOT€HHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArponeHo3. Paznnuns Mex1y aHTpOIIOT€HHBIMU U IPUPOJHBIMH KOCHUCTEMAaMHU.
Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opojackas ¢uiopa u
(dayna. CuHaHTponH3anus ropoAcKoi ¢ayHbsl. buonornyeckoe u X03siCTBEHHOE
3HAYEHUE arpo’KOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOpMHpPOBAHUS
OCHOBHBIX B3aUMOJCHCTBHI OpraHU3MOB B 9KOCHCTEMAX.

[lepeHoc >HEepruu U BEUIECTB MEXKIY CMEKHBIMU IKOCHCTEMaMU. Y CTOWYHBOCTH
OpPraHW3MOB, TMOMYJSIMI ¥ SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3IECUCTBUN

7.5

buochepa — oOmemnanerapHas o0onouka 3eMiIHM, TJI€ CYIIECTBYET HIIH




cymecTtBoBasia ku3Hb. Yuenwe B.W. Bepnaackoro o Oumocdepe. ObGmnactu
ouocdepsl u e€ cocta. XKuBoe BemiecTBo Onochepsl 1 ero PyHKITHH.
3aKkOHOMEPHOCTH cCyliecTBOBaHUs Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak
rno0anbHOM  dKOocHCTeMbl.  J[MHaAMHuUeckoe  paBHOBecMe B Omocdepe.
KpyroBopotbl BemecTB M OHOT€OXMMHYECKHE IHMKIBI (Yriepojaa, a3ota).
PutmudHOCTS siBeHuii B 6uocdepe.

3onanbHOCTh OMOchepsl. [lonsTre o Ouome. OCHOBHBIE OMOMBI CYIIN: TYHpA,
XBOWHBIE Jieca, CMEIIAHHBbIE M IIMPOKOJIMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MCTBIHU, TPOMHUYECKHUE JIeca, BBICOKOTOpbs. Kiumar, pacTUTENIbHBIM U
KUBOTHBII MUp OMOMOB CYIIIH.

CrpykTypa U (DyHKIHS KHUBBIX CHUCTEM, OLIEHKAa MX PECYpCHOTO MOTEHIHANA U

OonocdepHbIX QyHKITHIHA

7.6

DKOJOTUYECKUE KPU3UCHI U UX MPUYMHBL. BosnelicTBue denoBeka Ha Ouochepy.
3arps3HeHue BO3IYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CPEJbl.
Oxpana BoAHBIX pecypcoB. Pa3pymienue nouBel. OXpaHa MOYBEHHBIX PECYPCOB.
N3MeHenue knnmara.

AHTPONIOT€HHOE BO3JICHCTBUE HAa PACTUTEIbHBIA M JKUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO M KUBOTHOTO MHUpA. OCHOBHBIE NPUHLHUIIBI OXPAHBI IPHUPOAIBL.
Kpacuple kHurun. Ocobo oxpansemble mnpupoansie Ttepputopuu (OOIIT).
Borannueckue caabl U 300JI0rMYECKUE TTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOWYMBOIO PAa3BUTHsI 4YEJIOBEUYECTBA U MPUPOJIBI.
PanmonansHoe  mpUPOIOMOIB30BAaHME W COXpaHEHHE  OHOJIOTHYECKOro

pa3HooOpa3us 3emin




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOIO
MPOILIECCA

Buonorusa. 10 knacc. Yrny6néHHbIN ypoBeHb. YuebHoe nocobue. B 2 uacrax. MNaceynwk B.B.,
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Buosorus. 10 kaacce. Yriy0nénnsiii ypoBenb. Yue6Hoe nocobue. B 2 yactsax. [laceunuk
B.B., Kamenckuii A.A., Pyonos A.M. u ap. / [lox pen. [laceunuka B.B. — AO «/3naTtenscTBO
«IIpocBenienne»

Buosorus. 11 kiaacc. ba3oBblii ypoBens. [laceunuk B.B., Kamenckuii A.A., Py6iios A.M. u
np. / Iox pen. Ilaceunuka B.B. — AO «M13marenscTBO «IIpocBenieHne.

YueOuuku Bxoaat B YMK «JIunus xu3Hm» ¥ cOOTBETCTBYIOT DeiepaabHOMY MEPEUHIO
y4eOHUKOB.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

buoaorns. 10-11 kaaccel. Meromnueckoe mocodme. Ilaceunux B.B., [lIsenos I'.I'. — M.:
IIpocsemienue.

PaGouasi nporpamma no ouosioruu. 10—11 kiaaccsl (0a3oBblid ypoBeHb). [laceunuk B.B. —
M.: IIpocseluenue.

Iloypounbie pa3padorku no ouonornu. 10—11 kaacesl. Koucrantunos B.M. — M.: BAKO.

BupgeoonsiTsl. buosiorus. 10-11 kaacenl (0a30Bblii YpOBeHb). DJIEKTPOHHbBIN
oOpa3zoBaTenbHbIi pecypc. — M.: [IpocBenieHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Poccuiickas 3s1eKTpoHHas mkoJa — https://resh.edu.ru

Enunas xo/uteknus nupoBbIX 00pazoBaTebHbIX pecypcoB — hitp://school-
collection.edu.ru

buoimorexa HOK (Ilu¢pposoii o0pazoBaTebHbIi KOHTeHT) — https://lib.myschool.edu.ru

Bcest ouosorusi. CoBpeMeHHasi 0M0JIOTHSL, CTATbU, HOBOCTH, OMOIMOTEKa — Www.sbio.info

Enunoe okHO nocTyna Kk od0pazoBaresibHbIM pecypcaMm UHTepHeTa 1o 6moJioruu —
www.window.edu.ru

TecTbl 1151 a0UTYPHEHTOB N0 BCeMy HIKOJIBHOMY Kypcy 6mosiorun — www.5ballov.ru/test

Buosnorusi B OTKpbITOM KOJLIeIKe (3JIEKTPOHHBIN yueOHuK, On-line TecTbr) —
www.biology.ru

buosiornyeckass kKapTuHa MUpa (KOMNbIOTEePHbIH y4yeOHuk MI'Y) — www.nrc.edu.ru
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