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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoannu B Poccuiickoit deaepanuny,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil pabouei mporpaMMbl BOCIIUTAHHUS.

VYyebusiii npeamer «buonorus» yriayOnénHoro ypoBHs usydenus (10-11
KJIaCChl) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeIMETHOUN o0siactu «EcTecTBeHHO-
Hay4dHble ipenaMeThy. CormacHo nonoxeHusM @I'OC COO npodunsHbie yueOHbIC
IpeIMeThl, H3ydyaeMble Ha yriayOn€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepeniyanin  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
MPU3BaHbl O0ECIIEUNUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CpPEeIHUM
o01IKUM, cpeTHUM MTPOodEeCCUOHANIBHBIM U BBICHIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB [IOJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/1ay, CBS3aHHBIX C MpoQopueHTaleld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
UHTEpEeca K KOHKPETHOM O0JIaCTM HAyYHOI'O 3HaHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHON, SKOJIOTUEN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Tporpamma no yueObnomy npeamety "buosnorusa" naét nmpeacraBieHue o meiu
U 3aj7lauyax u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM YpOBHE,
ompenensieT o0s3aTeibHOe (MHBApUAHTHOE) TMPEAMETHOE COJAEp)KAHUE, €ro
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYET MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YE€OHOro MaTrepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pACTHBIX 0COOEHHOCTEN 00ydaromuxcs. B nmporpammMe no 61oia0ruu peaan3oBaH
MPUHIIUI MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMU Ha YPOBHE OCHOBHOI'O OOIIETro
oOpazoBaHusi, Onaromaps 4YeMy TMPOCMATPUBAETCA  HAMNPABICHHOCTh  Ha
MOCIICYIOIee pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMHUpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIJICHUS, IPEJCTaBICHUH O 310pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHUS K OKpY>Karolle mpupoiHoi cpene. B mporpamMme 1o GMoioruu Takxke
MOKa3aHbl BO3MOXKHOCTH YyueOHOTO mpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IPEeIMETHBIM pe3yJIbTaTaM 00yueHus U B POPMUPOBAHUN OCHOBHBIX BHJIOB YU4EOHO-
MO3HABATENILHON JICSITEIbHOCTH OOydYarouuxcsi MO OCBOCHHUIO COJEpXKaHUs
OMOJIOrMYECKOro 00pa30BaHUs HA YPOBHE CPEAHETO 00111eT0 00pa3oBaHUs.

VYuebnnpiii npeamer «buonorus» Ha ypoBHE CpeaHEro oOIIero oopa3oBaHUs
3aBepiaeT OMOIOruYecKoe 00pa3oBaHME B IIKOJIE M OPUEHTHPOBAH HA PaCIIMpPEHUE
U yriiyOsieHue 3HaHuM OOydaromuxcs O KUBOW MPUPOJIE, OCHOBAX MOJEKYISPHON



1 KJICTOYHOU OMOJIOTHH, SMOPHUOJIOTUH U OMOJIOTHH Pa3BUTHSI, TEHETUKH, CEJICKITNH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha yriyOJIeHHOM YPOBHE
OpUEHTHPOBAHO HAa MOJArOTOBKY OOYYAIOMIMXCA K MHOCIEAYIOLIEMY MOJIYYEHHUIO
Ouojorndeckoro  oOpa3oBaHHMsl B By3aXx W OpraHW3alUsX  CPEIHETO
npodeccruonansHOTO 00pa3zoBanusa. OCHOBY €ro cojaepkKaHUsl COCTABIAECT CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHbIX TPU  H3YYEHUU  OOy4YaIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3[eiIoB OMOJIOTMH HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3TH 3HaHMS NOJY4YarOT pa3BuTHE. Tak,
paciidpeHsl U yriyojeHbl OWOJIOTMYECKHE 3HaHHMS O PAaCTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEEHUS TPUKIIAAHOTO U OMCKOBOIO
XapakTepa, KOTOPblE MOXHO HCIIOIb30BATh KaK OPHUEHTHPBI JJI MOCIEIYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OWOJOTHYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYAIOIIMMUCSA TNPU U3YHYEHUU
bu3uKu, XUMUH, reorpadud 1 MaTEMaTUKH.

CrpykTypa mporpammbl no yuyeOHomy mpeamery "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIH W JBOJIOLUMOHHBIA TOAXOABl K HW3YYCHHIO OHOJIOTHH.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3aIliH, YBOJIIOIMN OPraHUYECKOTO MHUpa Ha 3eMIle,
coxpaHeHus1 OMOJIOTHYECKOT0 pa3HOoOOpa3us mianeTsl. Tak, B 10 ki1acce uzyvarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OHOJOTHMU, SMOPHOJIOTUM U OHOJIOTHUU
pa3BUTHUSA, TEHETHKU U CEJICKIUU, OMOTEXHOJOTHH M CHHTETHYECKON OHOJIOTHuH,
aKTyaJIM3UPYIOTCS 3HaHMSI OOydYaromMXcsi MO OOTaHUKE, 300JI0THH, aHATOMUH,
¢dusnonorun yenoseka. B 11 knacce M3y4aroTcsi S3BONIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U YueHHe o buocdepe.

VYyebOnslii npeamer «buonorus» mpu3zBaH  00ecleYUTh  OCBOEHUE
oOyJaromuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, WAEH, IPUHIUIIOB U MIPABHIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOT000pa3uM M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, MOIMyJISIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLAAIOIINXCS HAYUYHBIX JOCTHUKEHUSX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUH, MPHUKIATHBIX aCTIeKTax OMOJOTHYEeCKUX 3HaHUM. Jlis
pa3BUTHS M TOJJEPKAHUS HHTEpeca oOydaroluxcs K OWOIOruM Hapsagy co
3HAYUTETHHBIM 00BEMOM TEOPETHUYECKOr0 MaTepualia B COJAEPKAHUH MPOrPaMMBbl
o0 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM MM MHOM 00J1aCTH OMOJIOTUH, BKJIAJIOM OT€YECTBEHHBIX U 3apyO€KHBIX YUEHBIX
B pEIlIEHUE BAXKHEUITNX OMOJOTHYECKUX U SKOJIOTHYECKUX MPOOIIEM.

Lenb uzyuenus yuebHoro npeamera «buonorus» Ha yriyOoiEHHOM ypOBHE —
OBJIaJICHHEe  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU



OpraHM3alMi JKHUBBIX CHCTEM pa3HOTO paHra U NpUOOpeTeHUue YyMEHUMH
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OMpeaesiEHHON 00sacTu
npoeccCHOHaNbHON NIeATETbHOCTH, CBSI3aHHOM C OuWoOJIOrHel, Wi K BBIOOpPY
y4eOHOT0 3aBeICHUS I MTPOJOIIKEHHSI OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTmkeHne 1enu Uu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriyoJn€HHOM YpOBHE 00€CTIeUnBAETCS PEIICHUEM CIEIYIONUX 3a0a4:

OCBOCHHME 00YYaIOLUMUCA CUCTEMbI OMOJIOTMYECKUX 3HAHMUI: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUiIaxX, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSIX OHMOJOTHMUECKHUX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISIH, B, OMOTeo1eH03, Onocdepa); O BHIJAIOIIUXCS OTKPBITUSIIX
U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHME OOy4YaronMxcsi ¢ METOAaMHu TO3HaHUS >KUBOM MPUPOJBIL:
UCCIIEIOBATEILCKUMUA ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTHH ¥ OMOJIOTHH Pa3BUTHS, TCHETUKH U CEIICKITNH,
OMOTEXHOJIOTUM W CHUHTETHYECKON OWOJOrMHU, MaJ€OHTOJNOTUH, HKOJIOTHH);
METOJIAMH CAMOCTOSITEILHOTO TPOBEACHUS OHOJIOTMYECKUX HCCIEOBaHUN B
nabopatopun U B Opupone (HaOmOJAeHHE, U3MEpPEHHE, OSKCIEPUMEHT,
MOJEIUPOBAHUE);

OBJIAJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAIM3UPOBaTh M HCIOJIb30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; MOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-3KOHOMHYECKUMHU U  3KOJOTHYECKHUMHU
npobjieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH JAEATEIbHOCTU IO
OTHOULIEHUIO K OKpY)Karoulell MpUPOJHON cpene, COOCTBEHHOMY 3/I0pOBbIO U
3I0POBbIO0  OKPY’KaIOIIMX  JIOAeH; OOOCHOBBIBAaTH M  COOMIOJATh  MEpPbI
nporiIakTUKU UH(EKIIMOHHBIX 3a00J€BaHU, IPaBUJIa MOBEAEHUS B NPHUPOJAE U
obecrieueHns 6€30MaCHOCTH COOCTBEHHOW KMU3HENCATEIHHOCTH B UPE3BBIYANHBIX
CUTyalusiX TMPUPOJHOIO W TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HayYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y O0yYarOUIMXCsSl MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpPOILIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpobiieMaMu, METOJ0JIOTHEn
OMOJIOTUYECKOTO UCCIIEIOBAHMUS, TPOBEACHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
penieHus: OMOJIOTMYECKUX 3a/lay, MOJEIMPOBAHUSA OHOJOTUYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIIUTaHUE Yy 00yYarOIMXCs [IEHHOCTHOI'O OTHOILUEHUS K KUBOW IMPHUPOJE B
IIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOH,



TeHETUYECKOM IPaMOTHOCTH, 001EH KyJIbTYphl TOBEACHUS B IPUPO/JIE; HHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUII;

npuobpeTeHre  OOyJaroIMMHUCA  KOMIETEHTHOCTH B pallMOHaJIbHOM
IPUPOIOTIOIB30BAHUH (COOIIIOIEHUE TTPABIII IOBECHHSI B IPUPO/IE, OXPAHbI BUIOB,
KOCHCTEM, Omocdepnl), COXpaHCHHMH COOCTBEHHOI'O 370pPOBbS M 3JI0POBBS
OKpyXXaromux Jojaed  (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUMH,
obecrnieueHre OE30MAaCHOCTH JKU3HEIACATCIPHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUs
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHUE  YCIOBUU  JUIi  OCO3HAHHOTO  BBIOOpa  OOy4YarOIIMMUCS
UHIVBUY ATbHON o0OpazoBarenbHON TPaeKTOPUH, CIoCcoOCTBYOMIEH
MOCTIEAYIONIEMY TPOPECCHOHATHPHOMY CaMOOMNPEIEICHUI0, B COOTBETCTBUU C
WH/IMBHUIyJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoHa.

OO1iee ynMcao 4yacoB, OTBEACHHBIX HA U3y4YeHHE OMOJIOTHUH Ha yriyOJeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Heeio).

Ot16op opraHu3alMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJIOTUH
OCYIIECTBIISICTCS ¢ Y4ETOM CHEHH(PHUKU €ro COACpKaHWS M HAMpaBICHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

O0s3aTenbHBIM yCIIOBUEM MPU 00yYEHUU OMOJIOTHH Ha YTiTyOJIEHHOM YPOBHE
ABIICTCS TIPOBEJCHUE JIAOOPATOPHBIX M TPAaKTHUECKUX pabor. Takxke yuacTue
00y4aromuxcsi B BBIIOJHEHUHN MPOCKTHBIX U y4eOHO-UCCIENOBATENbCKUX PadoT,
TEMaTHKa KOTOPBIX ONpeAeseTCsl yUYUTENIeM Ha OCHOBE UMEIOIINUXCS MaTepHalIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPXAHUE OBYUYEHUA
10 KITACC

Copnepxxanue NporpamMMbl, BBIJIECICHHOE KYpcugoM, HE BXOAUT B IPOBEPKY
rocyiapctBeHHo# utorooi arrecramuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHas OMOJIOTHS — KOMITIEKCHas: Hayka. KpaTkast UCTOpusi pa3BUTHS
owosoruu.  buojornueckMe HaykKd W H3ydyaeMble ~HMH  IPOOJIEMBI.
OyHIaMEHTAJbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHbIC HWCCICAOBAHUS B
OHOJIOTHH.

3HadyeHue OMogorHM B (DOPMHUPOBAHHHM COBPEMECHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBsizaHHbie ¢ Ouojorueil. 3HaueHUEe OUOJOTHHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKA: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBL.

JdemoHcTpanumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. T'apsei, I'. Mennens, B. . Bepnanckui, U. I1. I1asnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupbl u cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU HaykKammu», «Cucrema
OMOJIOrMUECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

JKuBble cuCTEeMBbl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJIO0XHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alWs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

VYpoBHU oOpraHu3allid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(Ouoreouenotnueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKH JXUBOTO. JKW3HB Kak ¢opMa CyIICCTBOBAHUS
Martepud. Hayku, n3ydaroniue >KMBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3alliH.

N3ydenune xuBbIX cucteM. MeToasl Ouonornyeckoi Hayku. HabGmronenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIMA, MeTaaHanus3. [lonaTue o 3aBUCUMON U
HE3aBUCHUMOW mniepemeHHOU. IlmaHmpoBanme skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa36poc B Owuonornmueckux mgaHHBIX. OIEHKAa JOCTOBEPHOCTH TIOJTYYEHHBIX
pe3ynbTartoB. [IpuyuHBI HCKaX€HUSA pe3yJbTATOB J3KcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorunueckue
cuctembl», «CBOMCTBAa KHUBOW MaTepUn», «YPOBHHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MXWUBOTHOW KIETKM», «TKaHW JKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos3», «buochepa», «Metoas
V3Y4YEHUS )KUBOU IPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000PYA0BAHKE TSI TPOBEACHUS HAOTIOICHUH,
U3MEPEHUH, DIKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30BaHue pa3aUYHBIX METOJOB IpPH
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buosorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Mcropus
OoTKpbITUA KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPUH.

Meroabpl  MOJIEKYJSPHOM HM  KJIETOYHOM  OWOJIOTMH:  MUKPOCKOMUS,
xpoMmarorpadusi, 3ekTpodopes, METoJl MEUYEHBIX aToOMOB, Au(depeHInanIbHOe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuKCUpOBAHHbBIX
K1emoK. DIEKTpOHHAass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnupl u cxembl: «CBETOBOM MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

IIpakTuueckas paGora «/3ydueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHnaIbHOe EHTPUGYTUPOBAHNE,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u e€ ponb Kak pacTBOPHUTEIIS, pEareHTa, y4aCTHE B CTPYKTYPUPOBAHNHN KIIETKH,
TEIUIOPETYIALMU. MUHEpanbHbIE BEIIECTBA KJIETKU, UX Ouojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonormyeckue mnoiauMmepsl. bernku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€KOBOM MoseKkybl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTW4Has, 4YeTBEPTHUHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kiaccudukarusi  OenkoB.
buonoruueckue pynkuun 6enkoB. Ilpuonsi.



YraeBoasl. MoHOCaxapuapl, AUCaxXapUibl, OJUTOCAXapUIbl U MOJIUCAXAPUIBI.
O6mmit mmaH cTpoeHuss W (UBMKO-XMMUYECKHE CBONCTBAa  YIJIEBOJIOB.
buonoruueckue QyHKIUH YTIEBOIOB.

Jlumunet. T'uapodunbHo-ruapodoOHbIe cBOMcTBA. Kitaccudukamus munuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢GyHKIUN
aunuaoB. OOmMe CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunapl. lpuanun xomruiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MectonaxoxxaeHnue u ouonornueckue Gpynkuuu JIHK.
Bunpsl PHK. ®ynkuuu PHK B kieTke.

Crpoenue monekyinbl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. /[pyeue nyxneoszuompugocgamer (HTD). CexpenupoBanne JJTHK. Memoouwt
2CHOMUKU, MPAHCKPURIMOMUKU, NPOMEOMUKU.

CtpykTypHasi OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
COCTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl OuWoMoliekyl. Moderuposarue
CmMpyKmypol U QYHKYUll OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes 6UOMONEKYl U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptpetst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Jwnarpammel: «Pacnpenenenne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW MTPUPOJIEY,
«PacripeneneHre XuMUYECKUX 3JIEMEHTOB B JKMBOW MIPUPOILH.

Tabmuubr u cxemsl: «llepuoguueckas TadiauIa XUMHUYECKUX DIIEMEHTOBY,
«Ctpoenue MoJieKyJbl Bonbl», «BemectBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBoioB», «CTpoeHne MoJieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

O6opynoBanue: XuMUUYECKas ocyaa U 000pyA0BaHHeE.

JlabopaTopHasi padora «O0HapykeHHE OCJIKOB C TTOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlabopaTopHnasi padora «VccienoBaHue HyKJIEMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KIETOK: DJyKapHOTHYECKass W mpokapuothueckas. CTpyKTypHO-
GyHKIIMOHATBHBIC 00pa30BaHUS KICTKH.



CrtpoeHue npokapruoTHIecKol kieTku. Kiierounas creHka 0akTepuii u apxei.
OcCOOEHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(GHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTO 1 poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE 3YKAPUOTHIECKON KiteTkH. [1ma3smarnueckas
MeMOpana (tazmanemma). CTpykTypa Imia3MaTH4ecko mMeMOpanbl. TpaHCHopT
BEILIECTB Uepe3 MIa3MaTUIeCKy0 MeMOpaHy: accuBHbIN (auddy3us, odaeraéHHas
muddy3us), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemoctb MeMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOLUUTO3:
NUHOLKTO3, (Paronutos. Jk301uto3. Knetounas crenka. CtpykTypa u (QpyHKUUU
KJIETOYHOW CTEHKU PacTeHUH, TpuOOB.

Hurorumasma. [urozons. Lutockener. [IBuwxkenue nurorminazMbel. OpraHouabl
kJeTku. OJHOMEMOpaHHbIE OPraHOUIbI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
annapat [onbIKu, JNH30COMBI, HUX CTpoeHHME U (QyHKUMHA. B3anMocBsa3b
O0JTHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpOeHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ naakuit (arpanyisipHbIN) SHAOIIA3MATUUECKUN PETUKYITYM.
CekperopHas ¢yHkuus annapara ['onbmxu. Moougukayus benkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodicu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pactutenbHbIX KiIeTOK. Knerounsliii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJIPHUHU,  IJIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHIpUNA W 1wiactui. llepBuunsle,
BTOPUYHBIE U CIIOKHBIE TIACTUABI (POTOCUHTE3UPYIOMIUX 3YKAPHOT. XIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranoussl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHoOMJI0B KJIETKH. Pubocomsl. lIpomesxcymounvie Quramenmel.
MukpodunaMeHTsl. Axkmunogvle Muxkpoghunamenmol. MpIIIEUHbIE — KIIETKH.
Axmunosvle KOMnOHenmvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrTpoeHHe U JBHXKEHHE JKTYTHUKOB M pecHUYeK. MUKpOTpyOOoUuKu
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbIH MaTpuKc. IIpocTpaHCTBEHHOE PaCIOIOKEHUE
XpOMOCOM B HWHTepha3HOM snpe. Iyxpomamur u eemepoxpomamunr. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Sfoepmbiil
MPaucnopm.

Kiterounsle BkimtoueHus. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pPacTUTENbHOM  KIeTKW», «CTtpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHne NpoKapUOTUUECKON KIETKI.

OO6opymoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOTMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl 0aKTepUadbHbIX KIETOK.

JlaGopaTropnass pabGora «/3yueHue CTpO€HHUS KJIETOK Pa3JIUUYHBIX
OPTaHU3MOB.

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnass padora «lccienoBaHue IUIa3MoOJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTHuyeckas padora «/3yueHue IBI>KEHUS IUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB M MPeBpPallleHUe SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIISIIHS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOQHBIA W TeTepoTpOQHBIA. YdUacThe KHUCIOpOAa B OOMEHHBIX
npoleccax. OJHepreTmueckoe obOecnedueHue KieTKu: mnpeBpanieHne ATD B
oOMeHHbIX Tmponieccax. DepMeHTAaTUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTaHMYECKUX KaTaau3aTopoB. benku-
AKTUBATOPhl U OEIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBIl CHUHTE3 OPraHUYECKMX BeEIIECTB B KieTke. dorocuHTES.
AnokcueenHblll U OKcueeHHwl omocunmes y obaxkmepui. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILIaCTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHoBas gaspl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. [IpogyKTUBHOCTH (POTOCUHTE3A. BiusiHue pa3auuHbIX PakTOpoB Ha
cKopocTh (hoTocuHTe3a. 3HaUeHUE (DOTOCHUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIME OaKTepuu, >Kelne300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe Ooprau3Mbl. Buaesr Opoxxenus. [IpomykTel OposkeHHs W WX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

AspoOHBbIe OpraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIHOKO3bI.

buonornueckoe okuciaeHne, WIK KIETOYHOE AbIXaHUE. POabp MUTOXOHIpHUIA B
npolieccax ouonornyeckoro okucnenus. [{uknnueckue peaknuu. OKUCIUTEIBHOE
dbochopunupoBanue. Suepaus memoparnHo2o epaouernma npomonos. Cunmes ATD:



paboma npomonuou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro myTH OOMeEHa
BEIIECTB Mepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOT0 OOMEHA.

JdemMoHcTpanuu

[oprpetsr: JIx. [lpuctiu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHUECKUl oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas padora «3ydeHne kKaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajiasbl).

JladbopaTopnass pabora «l3yuenue (epMEHTATUBHOIO PpACIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIHHBIX U dKUBOTHBIX KJIETKaX).

JlabopaTtopnass pa6ora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U TBIXaHUSD.

Tema 7. HacaeacrBeHHass uHGoOpManus U peajin3anus eé B KIeTKe

Peakuun matpuuHoro cuHtesa. [[puHIMO KOMIUJIEMEHTAPHOCTU B PEAKITUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeAcTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoWcTBa. TpaHckpurnuusa — wMaTpuuHbii cuHTe3 PHK. IlpuHnmmer
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTese Genka.
VYcnosusi O6uocunrte3a Oenka. KomupoBanme ammHokucior. Ponb pubocoMm B
ouocuHTe3e Oenka.

Cospemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanuus reHoma y
MPOKAPUOT U PYKApHOT. Perynsiius akTUBHOCTH T€HOB y IpokapuoT. ['mmortesa
onepona (®. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius oOMEHHBIX
poreccoB B kieTke. KiieTounslii romeocTas.

Bupycsl — HekneTounble (hOPMBI )KU3HU U OOJIUTraTHbIE mapa3uTbl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus uenoBeka, UBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble U MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuiux maccusos («bigdatar)
CMPYKMYPHbIX OUonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsi: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTH4eckuili Koy, «Bupyce»,
«bakrepuodarm».

IIpakTnueckas padora «Co3/iaHre MOJIEIIA BUPYCA.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKH

Knerounséi 1wk, ero mnepuojabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH MPOIECCOB, MpPOTEKaroMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecuntetmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUUYECKUN U
MOCTCUHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Matrpuunsiii cunte3 JIHK — pennmuxauus. [Ipunuunsr perukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJJIEIbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTHIl. JIMIUIOMIHBIA W
rariouJHbeIi ~ HabOpel  XpoMocoM. ['oMonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBL.

Jenenue kieTku — MuTo3. CTaAMM MUTO3a U TPOUCXOSIINE B HUX MPOIIECCHI.
Tuner muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HayeHue MUTO3A.

Perynsuuss mutoTMyeckoro uukina kietku. [Iporpammupyemasi KiaeTodHas
rubesp — arnomnTos.

Knerounoe snpo, XpoMocombl, (PyHKIMOHAJIbHAas TeHOMUKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu kiemok. «lugposas
Ki1emKkay — buoungopmamuueckue mooenu QyHKYuoOHUpOBaHUsl KIemKu.

JdemoHncTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA TUKI KIETKW», «Murtos», «CrpoeHue
xpomocom», «Permukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJI€TKax
KOpEIIKA JTyKay.

JlaGopaTopuas padora «3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JladbopaTopHnasi pabora «HalntoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. CTpoenue u GQyHKIIUM OPraHN3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OPTaHU3MBI.

OC00EHHOCTU CTPOEHUS U )KU3HEAEATENHHOCTH OJJHOKIIETOUHBIX OPTaHU3MOB.
baktepun, apxeu, OAHOKIETOYHBIE TPUObI, OJHOKJIETOUYHBIE BOJOPOCTH, APyTHe
npoTucThl. KoJIoHWaNbHBIE OPTaHU3MBI.



B3auMocBs3p 4acTel MHOIOKIJIETOYHOIO OpraHusma. TkaHu, OprasHbl W
cucteMbl opranoB. OpranusMm Kak eIMHoe 1esnoe. I'omeocras.

Tkanu pacreHuid. TUIbI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAas, TOKPOBHAS,
OpOBOJALIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTpPOEHHs, (PYHKUUU U
pAacmoJIOKEHUSI TKAHEN B OpraHax PaCTCHUMU.

TKaHU KMBOTHBIX U YEJIOBEKA. THIIbI KMBOTHBIX TKAHEHU: IMUTEIIMAIIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHBHBIE OpraHbl pacTeHuil. Opranbl H
CHACTEMBI OPTaHOB XUBOTHBIX U YesoBeKa. PYHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuili. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX KUBOTHBIX. Hapy KHbIil 1 BHYTpeHHUI cKeneT. CTPOCHHUE U TUTIBI
COEIUHEHHNSI KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PEeCHUYHOE. JIBMKEHHUE MHOTOKJIETOYHBIX PaCTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHble MBILIIIBI U UX padoTa.

[Intanue opranusmos. [lornomenne BObI, yIIIEKUCIOTO ra3a i MUHEPAIIbHBIX
BEIIECTB  pacreHussMu.  [lutanune  KUBOTHBIX.  BHyTpuUmosioCTHOE U
BHYTPHUKIIETOYHOE TNHUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble kenesbl. [luineBaputenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuil. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIEeTKU. KoxkHOoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlprxaTenpHas cucTema d4elioBeKa. MeXaHu3M BEHTWISLUHUM JIETKUX y MNTUI U
MiIeKonuTaromux. Perymsius apixanus. J[prxatenbapie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHncmopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrm KpoBooOpamieHusi. OBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX KMBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Briaenenue y opranusmos. Beienenue y pactenuil. BeigeneHue y ;)kUuBOTHBIX.
CokparurensHble Bakyosid. Opranbl BblaelieHusA. DuiabTpanusi, CEKpeuuss Hu
oOpaTHOE BCachIBaHWE KaK MEXaHWU3MBI pa0OThl OpraHoB BbiAeiAcHUS. CBS3b
IIOJIOCTU Tejla C KPOBEHOCHOW W BBIJICIUTEIIBHOM CUCTeMaMH. Brwiienenue y



NO3BOHOYHBIX KUBOTHBIX U yesoBeka. [louku. CtpoeHne u (QpyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH y UEIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OaKTEpHl M IUCTHI MPOCTEHIINX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOM 3a1TUThl. OUTOHITUIBI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot OojesHedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA W NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BociasiutrenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxxumocte uw  perynsuus y  OpraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxumMocCTp U perymisauns y pacCTEHUN.
PocroBble BemecTBa 1 UX 3HAYECHUE.

HepBHast cucrema u pedrexTtopHas peryisuuss y KUBOTHbIX. HepHas
cucreMa u €€ oThenbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOU CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pedrnekc u
peduiekTopHast 1yra. be3ycnoBHbIe U yCIOBHBIE PEQIICKCHI.

I'ymopanbHast peryisuus M 3HAOKPHUHHAs CUCTEMA JKMBOTHBIX U UYEJIOBEKA.
JKene3bl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J{eiicTBUE TOPMOHOB. B3anMOCBsI3b
HEPBHOW U SHIOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptpert: U. I1. I1aBnoB.

Tabmumbsl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrelimmey», «Opransl IBETKOBBIX PACTCHHID,
«CucremMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBblie cuctembly, «CTpoeHue cTedis,
«CTpoeHHe NUCTOBOM IUTACTHHKWY», «TKaHMW >KUBOTHBIX», «CKEJET 4Yel0BEKa»,
«IInmmesapurenbHas  cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

cucremMa», «HepBHas  cucrema»n, «Koxa», «MpbilieyHas  cucremay,
«BplgenurenbHas cUCTEMa», «DHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbDY,
«mmynurer»,  «KumeunonosoctHeie», «Cxema  NHATaHUA  PACTECHHI,

«KpOBEHOCHBIE CHCTEMBI [MO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxkaeBoro uepBs», «HepHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  ntuny, «HepBHas — cuctema
MIIEKOTIUTaOMuX», «HepBHas cuctema denoBekay», «Pediexcey.

OO6opymoBaHKe: CBETOBOW MHUKPOCKOI, MHUKPOMpENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, PAaKOBHUHBI MOJUITIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTeHUM, repdoapuu
pacTeHHMil pas3HbBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opyaoBaHueE JUIsl AEMOHCTPAIMU MOYBEHHOTO ¥ BO3IYIITHOTO MUTAHUSI PACTEHU,
pacHieTuIeHHus Kpaxmalia U OeJIKOB Mo AecTBreM (epMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JILIXaTENIbHBIX JBUKCHHH, MOJIEJIA TOJIOBHOTO MO3Tra Pa3NnYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHrue TKaHEN PaCTCHUIN».

JlabopaTopHasi padora «3yueHue TKaHel )KUBOTHBIX.

JlabopaTopHnasi padora «3yueHrne opraHoB IIBETKOBOT'O PACTECHHUS.

Tema 10. Pa3dMHoO:KeHUEe 1 pa3BUTHE OPraHU3MOB

®opMbI pa3MHOXKEHHUs OpraHM3MOB: Oecronoe (BKJItOuYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosoro  pa3MHOXKEHHUS:  [OYKOBAaHUE,  CIOPYJISLUS,
dbparmMenTanmsi, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. IlosoBbie KIIETKU, WM rameTsl. Meio3. Craauu
Mmeiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buonorndeckuii CMbICI
MeNo3a M IIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpPTaHU3MOB.

[IpenzaponpimieBoe pasBurue. ['amerorenes y uBOTHBIX. [10JI0BBIE KEe3bl.
OO6pazoBanue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpPUOHAIBLHOE pa3BUTHE KUBOTHBIX. CHocoObI
OIUIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
0 Pa3BUTUU OpraHU3MOB. Mopgozcenez — 00Ha U3 21aA8HbIX NPOOIIEM IMOPUOTOULL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpooOnenwe. Tumbl  apoOneHus.
Jemepmunuposeannoe u HedepmuHuposanrHoe Opobaenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOIMTAIONMIUX. 3apOJBIIICBhIC JINCTKU
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMuoe
BIUSIHUE YacTeil pa3BUBAIOIIETOCS 3apojbllia (SMOpPHOHANbHAS WHIYKLHS).
3Jakjagka IuUlaHa CTPOEHHUSA JKMBOTHOTO KaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI T'€HOB. BiusHMEe Ha >MOPUOHAIBHOE Pa3BUTUE PATUUYHBIX
(bhakTOpOB OKpY:KaIOIIEH CpeIbl.

Poct u pasButue xuBOoTHBIX. [locTamMOpuoHanbHbIM nepuon. [lpsmoe u
HenpsiMmoe pas3BuTue. PaszButme ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KWBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOIo
pa3BUTHS, UX PACIPOCTpPAHEHUE B MpUpOAE. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJsiliiU POCTa )KUBOTHBIX U YesoBeka. CTaauu MocTIMOPUOHATBHOTO PA3BUTHS



y ’KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTHYECKHE MTPOLIECCHI.

Pasmuoxxenune u pasutrue pacrenuid. ['ametopur u cnopodur. Meiio3 B
KU3HEHHOM ITuKJIe pacTeHuid. OOpa3zoBaHue CIOp B npolecce mero3a. ['amerorenes
y pacteHuil. OmI010TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoiiHOE
OIUIOZOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJISIIiA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Hoprpetsr: C. I'. Hapammn, X. Hlnemas.

Tabmuel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI OECIONOro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIaMHIOMOHANb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHOXeHUEe TUAPBD, «Meno3y, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SIMUEKJIETKU U criepmaro3onaay, «OCHOBHBIE CTaauud OHTOreHesa», «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButhe wmaickoro xyka», «PasBurue capaHum,
«PazButue narymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CtpoeHue CeMsH OJHOJOJNBHBIX U JIBYJOJIBHBIX PACTEHUN», «KU3HEHHBIN ITUKII
MOPCKOM KamycCTbl», «  KU3HEHHBIN [IUKII MXa», «  KM3HEHHBIA [IUKJI TATOPOTHUKAY,
«OKW3HEHHBIN UK COCHBDY.

OO6opymoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnaparbl SUIEKICTOK U
CIIEpPMATO30UI0B, MOJENb «L MK pa3BUTHS JIATYLIKH.

JlaGopaTopHasi padora «l3ydeHue CTpOCHHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKpOIIpENapaTax».

IIpakTnyeckas padora «BpIABIEHHE NPU3HAKOB CXOJCTBA 3apPOJBIIIECH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHe OpraHoB pPa3MHOKEHHUS BBICIIUX
pacTEHUIN.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

Wcropust ctaHOBNIEHUS U pa3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Pojgb OT€UECTBEHHBIX YUEHBIX B Pa3BUTHUA TCHETHKHU.
Pa6oter H. K. KonbsioBa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko,
10. A. ®ununuenxo, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUS U CUMBOJIBL. ' OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TEHOTHUIT, (PEHOTHII.
OcHOBHBIE ~ METOABI  TCHETHUKHU:  T'HOPUJIOTOTUYECKUM,  LUTOJOTHUYECKHUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoncTpanuu



[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komnsnos, H. U.
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobI TeHETUKIY, «CXEMBI CKPEIITUBAHUS .

JladbopaTopHasi padora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECKHUX

VICCIIEJOBAHUID.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBblii 3akoH MeHaens — 3aKOH

€IMHO00pa3us ruOpUI0B MepBOro nokojaeHus. [Ipasuno noMmuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclieIuleHus NPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ unoresa 4ucToThl ramer.

AHanmsupyonee ckpemnBanne. [[poMeKyTOUHbI XapaKkTep HACJIEIOBAHMUS.
Pacmieruienne npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHHH.

JurubOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHenst — 3aKOH He3aBUCUMOTO
HacJieJJOBaHMsI MPpU3HAKoB. L{uTonornueckrne OCHOBBI AUTUOPUTHOTO CKPELIUBAHUSI.

CuemienHoe HacnenoBanue npuszHakoB. Paborel T. Moprana. CuermieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYIUCHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIN MEXaHU3M OIpEAEIEHU Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI W reTeporaMmeTHhI moji. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciegoBaHne Npru3HAKOB, CLEMVIEHHBIX C ITOJIOM.

I'enoTun xak nenoctHas cucrema. 1InenoTponus — MHOKECTBEHHOE JEHCTBUE
resa. MHOXECTBEHHBIM auIeNu3M. B3auMOIENCTBUE HEAJUIENbHBIX TI'EHOB.
Kommnnementapuocts. Dnuctas. [Tonumepus.

I'eHeTnueCcKUil KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOJOTMYECKUX  MPOLIECCOB, MOBEIECHUS UM  KOTHUTHBHBIX  (PYHKIUH.
I'eneTnueckue MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— MapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTHueckue acnekTbl KOHTPOJIS H
U3MEHEHUS HAclIeJICTBEHHON MH(POpPMAIIUHU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabnumpst u cxemsl: «IlepBoiif 1 BTOpo#t 3akoHbl Mengensa», « Tpetuil 3aKkoH
Menpens», «AHanusupyroniee ckpemuBaHue», «HemonHoe nomMuHUpOBaHUEY,
«CuersieHHOEe HaclieIoBaHWE TNPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun npozoduib», «Kapuotum nOTHIBD,
«MHOKECTBEHHBIN AJUIENN3M», «B3auMOIEHCTBUE TEHOBY.

OOopynoBanue: MoAelb g JAEMOHCTpAallMd 3aKOHOB €JIMHO0Opa3us
ruOpuoB TMEpPBOrO TOKOJIEHHWS U pacllelUIeHHs] MPU3HAKOB, MOJAENIb MJis
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIIECIOBAHUS MPU3HAKOB, MOJEIb JJIA



JEMOHCTPAlUM CLEIJICHHOIO HACJIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOIO
CKpENIMBAHUA Y APO30DUITBD».

IIpakTnueckas  paGora  «l3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpENIMBaHUA y AP030(DUITB».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  GopmupoBaHuu (peHoTHnA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJMYECTBEHHBIE MPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanonHas W3MEHYMBOCTh. Ponb  cpenbl B (OpMHpPOBAHUU
MOJAU(PUKALMOHHON HM3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MoIu(pHKaIMOHHON
V3MEHYHMBOCTH.

I'enoTunuyeckas n3MeHYUBOCTh. CBOWMCTBA T€HOTUITHMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUIIMYECKON M3MEHUYUBOCTU: KOMOUHATUBHAS, MYTallUOHHAS.

KomOuHaTuBHas W3MEHYMBOCTh. Melo3 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JJaHUU
TeHETUYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTauuoOHHas W3MEHYMBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  WHIYUMPOBAaHHbICE MyTaluW. SnepHble U
HUATOIUIa3MaTuYeckue mytanuu. CoMaTUYeCKUe W MOJOBbIe MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHel W WX BIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOT'O TMpOIECCa. 3aKOH TOMOJIOTUYECKUX pSAJIOB B
HacneacTBeHHoW m3meHunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYHMBOCTh U
HACJICICTBEHHOCT.

Onuzcenemuxa u dNUSEHOMUKA, pOIb dNULEHEMUYEeCKUxX @Gaxkxmopos 6
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuiet u  cxeMbl: «Buasl  u3MmeHumBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHas U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHUYecKne 3a00JIeBaHUs YeI0BeKay, « Buapl MyTammii.

OO6opyoBaHue: XKUBbIe W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHkH ((poTorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHUUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOMU(PUKANMOHHON W3MEHUMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBON».



IIpakTnueckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yes0BeKka

Kapuorun wenosexka. MexayHapoaHas mporpaMma MCCIENOBAaHHUS T'E€HOMA
yenoBeka. Meronbpl  M3y4deHUsT T€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKUM,
OJIM3HEIIOBBIH, IUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-T€HETUUECKHM. CoBpemeHHOE ONpEIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M11P-ananu3a. HacneactBenHsie 3a00eBaHusl YelioBeKa. ['eHHbIE 1 XpOMOCOMHBIE
Oone3Hn uyenoBeka. boye3HM ¢ HaclEACTBEHHOM MPeapaciioyioKEHHOCTBIO.
3HaueHUE MEAMIMHCKON T€HETUKHU B MPEIOTBPAILICHUU U JICYEHUH T'€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHupoBaHue. CTBOIOBbBIE
KJIETKH. [[OHSTHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACMEKThI UCCIIECIOBAHUN B
00J1acTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue ¢akTophl TMOBBINICHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKA K
bu3rUecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy Karoiieil cpepl. ['eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoncTpanun

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yUYEeHHS] TEHETUKHU
yenoBekay, «I'eHeTnueckue 3a00JeBaHUs YETOBEKa.

IIpakTHuyeckas padora «COCTaBICHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cennekumnst OpranusMoB

JlomecTrKanus U cenekuusl. 3ap0oKICHHUE CENEKINU U JOMECTUKAUUU. Y YeHNE
H. U. BaBunoBa o lleHTpax NpOUCXOXIEHUS W MHOTOOOpa3usi KyJIbTYPHBIX
pactenunil. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COPpT,
OpOJIa, IITaMM. 3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTU
H. U. BaBusnosa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

MeTtoapl ceneKuMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJbHBIN. Oramnsl KOMOMHAIIMOHHON CCJICKIIHH. HcnsiTanue
Ipou3BOAMUTENEH MO MOTOMCTBY. OTOOp NO TEHOTHIY C IOMOIIbIO OICHKU
(¢eHoTHna NOTOMCTBA U OTOOP MO TEHOTHUITy ¢ moMonlbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 KaK  METOJA  CEJCKIMOHHONW  paboThl.
PaananroHHBIN 1 XUMHYECKUM MyTareHe3 KaKk UCTOYHHMK MYTALMK y KYyJIbTYPHBIX
dbopm opranuzmoB. Vcmonb30BaHHE T€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexoMOuHanTHBIX JIHK 17151 monmydenust iCX0AHOro MaTtepuasa JIjsi CeleKIUu.

[Tonyuenue MTOJTUILIIOUIOB. BnyTtpusunosas ruopuaAn3aIus.
binu3koponcTBeHHOe  ckpeniMBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpeniuBanue, win aytopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBanue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanus. [Ipeomonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U U3YUYECHUE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUUN U
UX JUKUX  poaudyed Uil CO3JaHUs  HOBBIX COPTOB W THOpPHUJIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YesxX YAVUUEHUs CYUeCmeyiomux U co30anusi HO8bIX NOpPooO, TUHUL U KPOCCO8, 8
MmoM 4Yucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodoguix uoeti U nepcneKmueHbIX MmexHoI02UlL.

JdemoHncTpanuu

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel 1 cxeMbl: «L{eHTpbI MPOUCXOKIACHUSI U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSJOB B HACIEICTBEHHON H3MEHUYHBOCTHY,
«Metonasl cenexkuumn», «OTnanénnas ruopuauzanus», «MyTareHesy.

JlabopaTopHasi pabdora «/3yyeHue copTOB KyJIbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlabopaTopHasi padora «3yueHre METO/IOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBrUBKa pacTeHHI».

Ikekypeussi «OCHOBHBIE METOABI M JOCTHXKEHUS CEIEKUHUH PACTEHUN H
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHLIHNIO, IIJIEMEHHYIO bepmy,
COPTOMCHIBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34MCTBO, B J1aDOPATOPUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. BuoTexHo10rusi U CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUEHHEe, IMOJIYYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOZene. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOIOTHUYECKHIX
TexHonoruii. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEYAIOIINECS B IPUPOAE OMOCUHTETUUECKUE Ty TH.

Knerounas unxxenepus. Meroapl KynbTypbl KIETOK M TKAaHEW PaCTECHUU U
#®uBOTHBIX. KpuoGanku. Comatudeckas TUOpUAM3ALMA W  COMATHYECKUU
sMmOpuoreHe3. Vcnosb3oBaHWe TramioW0B B CEJIEKUMM pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SIMIEKJIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOJA TpaHCIUIAHTALMU SIAEP KIETOK.



Texnonocuu 0300po6nenus, KyaibmueUpo8arHus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYD.

XpOMOCOMHass M TeHHasg HHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHCcTpyHnpoBanue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JloCTHKEHUS U EPCIIEKTUBBI XPOMOCOMHOM Y TeHHOW MHKEHEPUU. JKOJIOTHUECKUE
U 3THYECKHUE MPOoOJIeMbl TeHHOM UHXKEHEPHUH.

MenunuHckue 6uorexnonoruu. [loctrenomnas nudponas meaunuHa. [TIP-
JUArHocThKa. MeTaOoNOMHBIA aHalu3, TEHOLEHTPUYECKUH aHajau3 MpOTeoMa
YeJI0BEKAa ISl OLEHKM COCTOSIHHSA €ro 310poBbs. VCHosb30BaHHE CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-OmouwmkeHepus s pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEH COYETAaHHWEeM TEXHOJIOTMH TPEXMEPHOro OMONMpUHTHUHIra U ckaddosaunra
JUISL PELIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEULINHBI.

Co3nanne BEKTOPHBIX BAKIMH C IICJIbI0 OOECIEYeHHS KOMOWHHPOBAHHOMN
3amuThl OT Bo3Oymuteneit OPBU, ycTaHoBieHHE MOJNEKYJISPHBIX MEXaHU3MOB
dbynkunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCO0O OINACHBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanumn

Tabmuubl u cxemsbl: «/Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJICTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXXEHEPUs».

JlabopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnyeckas padora «llomydyeHre MOTOYHOKUCIBIX TPOTYKTOBY.

IKekypeusi «bHOTEXHONOTHMS — BaKHEWIash MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOICTRO)».

11 KVIACC

Tema 1. 3apoxkaeHne W pa3sBuTHE 3BOJIONUOHHBIX MPEACTABJICHUH B
O0noJIoruu

OpomounonHas Tteopuss Y. Jlapuna. Ilpeanochuiku BO3HUKHOBEHMS
napBuHusMa. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuiibl 3BoonUU BUI0B 10 Y. J[apBuHy (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEICTBEHHas HM3MEHYUMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmienne cuaTeTHUecKoi Teopuu H3Bomooruu (CTD). HeltpanpHas
Teopusi 3Boironuu. CoBpeMEeHHas JBOJIIOLMOHHAS  OuoyorHsA. 3Ha4YeHHE
SBOJIIOIIMOHHON T€OpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpanuu



[Toptpetsi: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. apeun, C. C. YerBepuxos, W. 1. lImansraysen, [x. Xonaein, . K.
benses.

Tabmuis! u cxemsl: «Cucrema xxuBoi npupoas! (o K. JIunuero)y, «Jlectania
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopmMupoBaHusi MPUCTIOCOOTECHUHN Y
pacTeHul u KuUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyrta myremiectBus Y.
HapBuna», «Haxoaku Y. [lapBunHay, «®opmbl OOpnOBI 3a CYIIECTBOBAHHUE,
«IToponbl romy0Oei», «MHoroodbpasue KyibTypHBIX (hopMm KamycTbD», «Ilopomabl
JOMaITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BUIOB (o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUSI ABWKYUIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJOXKECHUS
CUHTETHYECKON TEOPHU IBOJIFOLIAN.

Tema 2. MUKPO3BOIIOLIHSA U €€ pe3yJIbTaThI

[Honynauus Kak sneMeHTapHas eAuHHIa BOMIOIUU. COBpEMEHHbBIE METObI
OLICHKM TE€HETUYECKOr0 pa3HooOpa3usi W CTPYKTypbl mnonyisuui. V3menenue
reHo()oH/Ja NOMyJSIIMM KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (IABWXKYIIHE CHJIBI) 3BOJIOUMHU. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciywaiiHble
HEHAIPaBJICHHbIC U3MEHEHUS YacTOT aJljIesiel B momyIsanusiX. DHPpexT ocHOBaTEIIS.
Spexm Oymoiiounozo eopaviuuka. CHUdCeHUe 2eHemuuyecKko2o pazHoo0pa3usL:
npuuunsl u creocmsus. llposenenue agpgpexma Opeticha 2ernos 6 6ONLUUX U MATBIX

NONYJIAYUSIX. Murpanuu. N3onsauus MOy JISIUI: reorpaguueckas
(mpocTpaHCTBEHHAs ), Onosiornyeckas (penpoyKTUBHASA).
EctecTBenHblii oTOOp — HampaBinsoomuii Qgakrtop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIMUMA,  pa3pbIBAONIU
(nm3pynTtuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
TIOBEICHUS )KHBOTHBIX.

[Ipucnoco0IeHHOCTh  OPraHU3MOB  KaK  pe3yJdbTaT  MHKPOIBOJIOIUU.
Bo3nukHOBeHME TpUCTIOCOOICHNN Y OPraHu3MOB. ApoMop(O3bl ¥ UANO0A AN TAIIUH.
[Tpumeps! mpucnocobsieHnit y opranu3smMoB: Mopdosornyeckue, Gpu3noIoruyeckue,
onoxuMuueckue, mopeAeHYeCKHEe. OTHOCUTEIBLHOCTh  MPUCTOCOOJIEHHOCTH
OpTaHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBanme Kak pe3yibTaT
MUKPOIBOJIOIMU. M3onsmus — kioueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONaTPUUYECKOe (reorpaduueckoe),
CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3aIus,
rubpuan3zanusi). JmuTeabHOCTh 3BOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OUOJIOTHIECKOTO pa3HOOOpa3usl.



Poub 3BONIOLIMOHHOM OMOJOTHH B pa3pabOTKe HAyYHBIX METOJOB COXPaHEHMUSI
OounopasHooOpa3usa. MUKPOIBOMIOLMS U KOABOJIOLHMSA MMAapasUTOB U HUX XO3SEB.
Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIOCOOBI OOPHOBI €
HEU.

JdemoHncTpanuu

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuupl U cxembl: «MyTanmoHHass H3MEHYUBOCTBHY, «llomymnsiuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BalinOepray, «/Buxyiue
CHJIBI 3BOJIOLUNY, «IKOJIOTHUECKas U30JSAIUS MOMYJIALUNA CEBaHCKON (opermny,
«"eorpaduueckas U30AIUS TUCTBEHHUIIBI CHOMPCKOH 1 TMCTBEHHHUIIBI IAYPCKOID,
«ITomynsiumoHHBIE BOJIHBI YUCICHHOCTH XHIHUKOB M XEPTB», «Cxema AeUCTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbl 00pHOBI 32 cyliecTBOBaHUEY, « MHTyCTpHabHbBIN
MenaHuzM», «OKuBble — Hckomaembie»,  «llOKpOBHTENbCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipegynpexnaronias oOKpacka >XKUBOTHBIX», «PU3HOIOTHYECKUE
ananrauuny, «llpucrnocoOGneHHOCTh OpraHu3MoOB U €€ OTHOCUTENIBHOCTDHY,
«Kpurepun Buna», «Buabl-nBoliHuKn», «CTpyKTypa BHJa B mpupoze», «Crocoosl
BUI000pa3oBaHus», «I'eorpapuueckoe B1upo00pa3oBaHue TPEX BUIOB JIAH IBIIICH,
«IJKOoJ0rn4eckoe BHI000pa30BaHUE BUAOB CUHUL, «lloaUIuionasl pacTeHHiD,
«KarmycTHo-peieuHbIit THOPUIY.

Ob6opynoBanue: repObapuu pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Uyuena NTULl U
3BEpe ¢ MpuMepamMu pa3IMuHbIX MPUCITIOCOOICHUH, Yydesa NTUI] U 3Bepel pa3HbIX
BUJIOB, repOapuu pacTeHuid OJIM3KUX BHUAOB, OOpPA30BABIIMXCA PA3TUUYHBIMU
croco0amu.

JlabopaTopHasi pa6oTa «BbIsBIIeHHEe N3MEHIMBOCTH Y 0COOCH OJHOTO BHIAY.

JlaGopaTopHnas padora «IIpucnocobseHust OpraHu3MOB U UX OTHOCUTENIbHAS
11e71eCO000pa3ZHOCThY.

JladbopaTtopnass paGora «CpaBHeHHUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPHIO.

Tema 3. Makpo3Bosouusi M eé pe3yJibTaThbl

Meroasl  u3yd4eHHMsT MakpodBoOMrOLMU. [lall€OHTOIOTMYECKHE  METOABI
uzydeHus: odBoionuu. Ilepexonnbie ¢GopMbl U (UIOTEHETHYECKUE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronpl u3zydeHus s3Bojtonuu. CpaBHeHHE (IOpHI U
(ayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oOnactu 3emiu. Bunbl-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbI U3YUEHUS
3BOMIOLMU. ['eHeTHYecKkne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapasle  opranbl M aTaBU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METObl U3yUEHHUs HBOJIIOLUU. [ OMOsIOrn4YHbIE
reHbl. COBpEMEHHbIE METO Ibl TOCTPOCHUS (PUITOTEHETUYECKUX JI€PEBHEB.

XPpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBWIIa) dBOMONUH. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTs 3Bomtonuu. AnantuBHasi panuanusi. HepaBHOMEpHOCTH TEMIIOB
ABOJIIOLINH.

JdemoHncTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkenb.

Tabmumpl U cxeMbl: «OUIOTCHETUYECKUIN PAJT JIOMIAIN», «APXEONTEPUKC,
«3Bepo3yoObie  smiepbl»,  «Creromedans»,  «Punnodutey,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeid KOHTHHEHTOBY,
«Penuktely, «HavanbHble cTaguu 3MOPUOHAIBHOTO PA3BUTHA TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE M aHAJOTWYHBbIE OpraHe», «PyIuMEHTB,
«ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOpHI YeEJIOBEKa W IIKMMIIAH3e», «l JaBHBIE
HaMpaBJIeHUs 3BOJTIOLUNY, «OO0IIMe 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OO6opynoBanue: KOJUIEKIUU, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJTOTUYHBIX, pyAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HN Ha 3emJie

Hayunble rHmore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmusi. JloHayuHble penCcTaBlIeHUs] O 3aPOKJCHUU JKU3HU (KPEaALMOHU3M).
I'mnoTe3a NoCTOAHHOTO CaMO3apOKICHHUS KU3HU U €€ OIpoBepKeHne onbITaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HEOPraHU4YECKOU JBOJIIOLUU. [ImanerapHas
(reosmoruyeckasi) 3BOJIONUS. XUMHUYECKas dBOJIONUS. AOHUOTeHHBIH CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue nonumepoB U3 MoHoMepoB. Koanieparnas runore3a A. M. Onapuna,
rumnore3a nepBuyHoro OynboHa Jk. XomgeiHa, reHetuueckas rumote3a [
Ménnepa. Pu6osumsr (T. Yexk) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emun u MeToIbI €€ n3ydeHus. MckonaeMple OpraHn4eCcKUeE OCTATKHU.
I'eoxpononoruss u €€ Meroabl. OTHOCHTENbHAs U AOCOJIOTHASI F€OXPOHOJIOTHS.
I'eoxpoHoONOrnYecKas nIkaaa: 0HbI, 3Pbl, IEPUOABI, FTOXH.

HauanbHble sTanmbel opraHuyeckoil sBomronuu. [losBieHue ©u HBOMIOLMS
NEPBBIX KJIETOK. DBoMtONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHajor MEPBBIX Ha 3emMie cOOOIIECTB.
Crpomatonutsl. [IpokapuoThl U 3yKapHOTHI.



[IpoucxoxaeHue 3ykaproT (CUMOUOTeHe3). DBOJIOLMOHHOE TPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX TPyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC 3Tallbl 3BOJIONHMH BBICIIUX pacTeHud. OCHOBHBIE apoMopho3bl
pacrenuil. Bpixon pacrenuid Ha cymry. llosBieHue CHoOpoOBBIX pacTeHUU U
3aBoeBaHME uMH cylmnd. CeMeHHble pacTeHus. [IpouCXOXKIeHHE IBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Tamnbl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHbIE apoMoOp(ho3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbIe )KMBOTHBIE. JKN3HB B BOJE. DBONIOLUS MO3BOHOUYHBIX.
[Ipoucxoxnenne ampubuit u pentunuit. [IpoucxoxacHue MIICKONUTAONUX H
ntui. [lpunnun ximrodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

PazBuTtne xu3HM Ha 3emMiie MO 3paM U MEpHOJlaM: apXeul, MpoTepo30H,
najaeo030ii, Me3030i, KaitHo30i. O0I1as XapaKTepUCTUKA KIIMMAaTa U T€OJIOTUYECKHUX
npoueccoB. [losiBneHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIie0Opa3oBaHUE:
€ro yCJIOBUS U BIMSHUE Ha Ta30BbIil cOCTaB aTMOC(hephI.

MaccoBble BBIMUPAHHUS — DKOJIOTHYECKHE KPU3HCHI Mponuioro. IIpuumHbel n
CIEACTBUSI MAcCOBBIX BbIMHpaHHWil. COBpPEMEHHBIN SKOJOTHYECKUM KPHU3HUC, €ro
ocobennoct. [Ipobiema coxpanenus 6uopasHooOpas3usi Ha 3emiie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHuunbel kiaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHE IPYIIIbI OPTAHU3MOB.

JdemoHcTpanun

[Toptpets: @. Penu, JI. Cnamanuanuy, JI. Ilactep, . . Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
W3YUYEHHIO CaMO3apOoKIeHMUs Ku3Hm», «Cxema ombita C. Mwmuiepa, I'. HOpwuy,
«Jtanbl  HEOpraHWYecKou  »Bomtouun», «l'eoXpoHosoruyeckass  IIKauaay,
«HadanpHble 3Tanbl OpraHUYecKkoi sBoonUn», «Cxema 0O0pa3oBaHUSI IYKapHUOT
nyTéM cumouoreHesza», «Cucrema XUBOM Npupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pacteHuit», «PuHnoMUTHY, «OIHOKIETOYHBIE BOJOPOCIM,
«MHorokierounsle Bojgopocam», «Mxm», «llanmoporaukm», «l'onocemeHHbIE
pactenus», «Opraibl IBETKOBBIX pacTeHHI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «lIpocteiimuey, «Kumeuynononoctusie», «Ilmockue
yepBu», «Ynenuctonoruey, «PbuiObl», «3eMHOBOAHBIE», «IIpecMbIKaromIrecs»,
«lItnusyy, «Mnekonuraromue», «Pa3BUTne KuU3HU B apXEUCKOU 3pe», «Pa3zputue
KU3HU B IIPOTEPO30MCKOU 3pey, «Pa3BuThe KU3HM B IAJCO30MCKOM 3pen,
«Pa3BuTHE KNU3HU B ME3030MCKOM 3pey», «Pa3BUTHE KU3HU B KAWHO30MCKOM 3peEy,
«CoBpeMeHHas cucTeMa OpraHuYeCKOTO MUPay.



OGopynoBanue: repbapud pacTeHUH pPa3IMYHBIX OTACNIOB, KOJUICKIIUU
HAaCEKOMBIX, BIJIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXHUX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, UydeJia NTUIL U 3BEPEN, KOJJIEKIIUN
OKAMEHEIIOCTEM, TMOJE3HbIX HWCKOIMAEMbIX, MYJSDKH OPraHUYECKHUX OCTATKOB
OPraHu3MOB.

BupryanbHas  sa0opatopHasi  padora «MonenuMpoBaHUE — ONBITOB
Munnepa—tOpu mo u3ydeHuto aOMOreHHOT0 CHHTE3a OPTaHUYECKUX COSTMHEHHH B
NEPBUYHOU aTMochepey.

Jlabopatopnas padora «/3ydyeHHe M ONKCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTraHU3MOB.

IIpakTuueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHS pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHre 0oCOOCHHOCTEM CTPOEHUS TTO3BOHOUYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIBI aHTPOTIOJIOT U H.

CraHOBIIEHHE TIPEICTABICHUN O MPOUCXOXKICHUM 4YeIOBeKa. Penurnosnsie
BO33peHUsA. COBPEMEHHBIC HAYUYHbBIE TEOPHH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEIBHO-
Mopdooruyeckue, AMOPUOIIOTUYECKUE, b13M0JI0r0-0MOXUMUYECKUE,
nopejicHYeCKre. OTINYUS YETOBEKA OT KUBOTHBIX. [IPAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBroxymue cuiibl ((pakTopbl) aHTPOINOreHe3a: OUOIOrHYecKre, COIUalbHbIE.
CooTHornieHrne OMOJIOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaguM aHTpororeHe3za. PaHHue yenoBekooOpa3Hble 00€3bsSHbI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJieid. ABCTPaJONUTEKN — ABYHOTHE MPEAKH Jtofeh. UenoBeKk yMelnblid, epBbie
M3TOTOBJICHUS OpYIUH Tpyaa. YeaoBek MpsIMOXOISIIMN U TIEPBBIN BBIXOI JIFOACH 3a
npenensl Adpuku. Yenosek reiienboeprckuii — 00Ul npeok HeaH 1epTaabCKOTO
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeyoBeK HEaHAEPTAIbCKUW KakK BHUJ JIOJEH
XOJIOZHOIO KJMMarta. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHME KOHTUHEHTOB 3a mpeneinamu Adpuxu. [laneoreneruka u
NaJEOT€HOMUKA.

DBOJIIOLMSI COBPEMEHHOTO uejloBeKa. EcTecTBeHHBI OTOOp B MOMYJISLUAX
yenoBeka. MyTannmoHHBIH Tporecc ¥ noaumopdusm. [lomynsiuoHHbIE BOJHBI,
npeid reHoB, murpanus U «d(PpQGexkT ocHOBATENs» B MOIMYJISIHUIX COBPEMEHHOTO
YeJI0BEKa.



UYenoseueckue pacel. IloHstue o pace. boisbmme pacel: €BpoIeouaHast
(eBpasmiickasi),  aBCTpajJo-HerpoujHas  (dKBaTOpHalbHasi),  MOHITOJIOMAHAS
(a3uarcko-amepukaHckas). BpeMs u myTu paccesieHHs 4YeliOBeKa IO IIJIaHEeTe.
EnuHcTBO  yenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH Cpebl.
Bnusaue reorpaduyeckoit cpenbl u apeiida reHoB Ha MOPGOJIOTHIO U PU3UOIOTHIO
YEJI0BEKA.

MexaucuuiuinHapHble  MeToabl B (usnueckoil  (OMOIOTHYECKOM)
AQHTPOMOJIOTMU.  OBOJIOIMOHHAST ~ QHTPOMOJOTHS W MaJIEOAHTPOMNOJIOTHUS
YEJIOBEUECKHUX TMOIYJAMUNA. bruoconuanbHble UCCICA0BAHUS MPUPOJIBI YEIOBEKA.
HccnenoBanue K03BOMONUN OHOIOTHYECKOTO U COIIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIukn, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T YeIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelnOBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTHI 1 aTaBU3MbDY, «/[BHKYIIME CUIIBI aHTPOIIOT€HE3A», « DBOIOLUOHHOE
IpPEBO  4YEIOBEKa», «ABcTpaimonuTek», «UenoBek  ymenwlit», «YenoBek
MPAMOXOIAIINNY, «JleHncoBckui yenoBek» «Heanaepranpub»y, « KpomaHbOHIEI,
«IIpenku yenoBeka», « ITambl SBOJIOIUU YEIOBEKA», «Packl UelIoBEeKay.

O6opynoBanue: MyJSKM  OKAaMEHEJIOCTeH, MpPeaMEeTOB MaTepualibHON
KyJIbTYpbl ~TIpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUA(OJIOrMYeCKUMU W OHOJCHCKUMH CIOKETAaMH TPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpaduu Hax0IOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICTh
yepera 4ea0BeKa U yepera IUMIIaH3€, MOJIENIb KUCTH YEJI0BEKa U KUCTH IIMMIIaH3e,
MOJEJH TOpCa MPEIKOB YEIIOBEKA.

JlabopaTopHnasi padora «l3yueHne OCOOECHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTuueckas padora «/3yyeHue F3KOJOTHUECKUX aJanTalui 4eT0BEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHONICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KAKIIeHd cpeaou

3apoxeHne U pa3BuTHe 3Kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaum
sKoJ0ruu. CBSI3b SKOJIOTUU C APYTUMHU HAYyKaMHU.

Meroabl sxonoruu. Ilonesbie HaOMOACHHS. DKCIEPUMEHTHI B HKOJIOTHU:
npupoJiHble W JabopaTopHbie. MojeaupoBaHue B OSKOJOTMU. MOHUTOPHUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHbIN, pETUOHANIbHBIN U T100abHBIH.

3HayeHUE DOKOJOTMYECKUX 3HAHUW 1  4YelOBEeKa. KOJOTUYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H 4YeJOBeYeCTBa C mpuponor. dopmupoBaHue
AKOJIOTUYECKOM KYJbTYPbl U SKOJIOTMYECKON IPAMOTHOCTH HACEIEHUSI.



JdemoncTpanuu

[Toptpets: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuios, O. ['ekkens, A.
Tencinu, B. H. Cykaués.

Tabmuupl U cxembl: «Pa3gensl sKoiorun», «MeToasl 3Konorum», «CxeMa
MOHHUTOPHHTIA OKPYKAIOLIEN CPEIIBD».

JlabopaTopHas padora «3yueHue METOJI0B HKOJIOTUYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00OMTAHUA

Dxosornueckue (PaKToOpbl U 3aKOHOMEPHOCTH uX AeicTBus. Knaccubukarms
IKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpasuno munumyma (K.
[Mnpenrens, 0. JInbOux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak dKojorumdeckuin (axrop. JlelicTtBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHHMiI M >KMBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHalbHash poOJib CBETA.
doTonepruoau3M.

Temneparypa kak skonorudyeckuid (axrop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [ToliKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojorumyeckuil (akrtop. Ilpucnocobienus pacteHUd K
noAJep KaHU0 BoJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIICHHUIO K
Bojie. [IpucnocoOiiens >)KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEKUMA.

Cpensl oOuTaHWs OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpeJl O0MTaHus Opranu3mMoB. [IprucnocoOaeHus OpraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonornueckne putmbl. BHemiHue u BHyTpeHHHUE pPUTMbI. CyTOUYHBIE U
roJIMYHbIe PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie popmbl opranuzmoB. [TonsTue o xuzHeHHou Gopme. JKuzHeHHBIE
dbopMBI pacTeHHl: HEpeBhs, KYCTAPHUKH, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBHI,
oJHOJNEeTHHE TpaBbl. JKu3HEeHHBIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI,
a’poOnOoHTHI. OCOOCHHOCTH CTpOEHUs U 00pa3a KU3HH.

buotnueckue dhakTopsl. Buibl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUITHUYECTBO, cuMOU03 u ero ¢opmel. [lapazutusMm, koomepaius, MyTyalusM,
KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaXJICOHUYECTRO). Hetpoduueckue
B3auUMoJielicTBUS  (Tommueckue,  (Qopuyeckue, ¢adOpuueckue). 3HAUCHUE



OMOTHYECKUX B3aMMOJCHCTBUI [ CYILIECTBOBaHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHIMI KOHKYPEHTHOI'O UCKITIOYEHMUS.

JdemMoHcTpanuu

Tabmumer u cxembl: «OKonorudeckue (axkTopsr», «CBETOBOH CIEKTPY,
«OKOJOTMYECKHE TPYNIbI )KMBOTHBIX IO OTHOLIEHUIO K CBETY», « TeII0KpOBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOJIOrMYECKUE aJanTalnuu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHu3MoOB», «buonOrMYeckue pUTMBIY,
«Kuznennsle popmsbl pacTeHuil», « KusneHHsie (hOpMbI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOro Jjecay, «llemm nwuranusy,
«XUIHUYECTBOY, «ITapa3zutuzmy», «KoHKypeHIus», «CumOmn03»,
«KommeHcanmzm».

OGopynoBanue: repdbapur pacTeHUNW M KUBOTHBIX, MPUCIOCOOJEHHBIX K
BIUSHUIO Pa3JIUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEIIOOMBBIX W TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHETIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHbBIE PACTEHUs, repOapuy U KOJUIEKLIUN TETUIOIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOWYMBBIX PAaCTEHUH, yyuyena NTULl U 3Bepell, repbapuu
pacTeHul, OTHOCSAIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHusl NaHHBIX TPy, KOJUICKIUU KHUBOTHBIX, OOUTAIONIMX B PAa3HBIX Cpenax,
repbapud M KOJUJICKUMH pACTeHM M IKUBOTHBIX, OOJIAJalOlIMX YepTaMu
IPUCIIOCOOIIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUH >XKHU3HM, repOapuu u
KOJUIEKIIUM PACTEHUM M JKUBOTHBIX PA3JIMYHBIX MU3HEHHBIX (OPM, KOJUIEKUUU
KUBOTHBIX, YYACTBYIOIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJECHCTBUSAX.

JlabopaTopnasi paGora «BbIsiBI€HHUE MPUCTOCOOIECHUNA OPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTtopnass pabGora «BbiBIeHHE NPUCIIOCOONEHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUHN U3 Pa3HBIX
MECT OOUTaHUSY.

Tema 8. Ikos10rvsi BUAOB M MOMYJISAUI

OKOJIOTMYECKHE  XapaKTEPUCTUKH  IIOIYJIALMH. [lonymsanua — Kak
ounosornyeckas cucreMa. Ponb HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOCHHOCTEH OMONMOTMU BUAOB B (HOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisauuid. OCHOBHBIE TNOKa3aTeaud MOMYJSLUUU: YUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi WM IIOJIOBAasl CTPYKTypa, pOXKAAeMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKkoJyioruyeckas CTpykrypa nonyysauud. OleHKa YUCICHHOCTH MOIYJISLUU.
JluHamuka momyysiMu U €€ peryssiuus. buoTH4ecKui NOTeHLHMAT MOMYJISLUU.
MopaenupoBaHue AMHAMUKH MOMYJISIUU. KpuBbIe pocTa YMCIEHHOCTH MOMYJISLNH.
KpuBble BbDKMBaHMS. Perynsuus 4YHMCICHHOCTH MNONYJALUN: poib (HaKTOpOB,



3aBUCSIIUX U HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUMIOB (T- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozens dkosmorndyeckon HumM Jx.M. XatumHcona. Pasmepsl skosormueckon
Huu. [loTeHnnanbHas U peann3oBaHHAas! HULLU.

Bua kak cucrema nonynsuumid. Apeansl BUAOB. Buabsl M UX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS M MUTpAlHUil >KUBOTHBIX. buosiornueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdemoHncTpanuu

[Toptper: Ix. . XaTuynHCOH.

Tabmuiel U cxeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKHU TOMYJISIIUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  Homyasnuw», «Bo3pacTHble  nUpaMHUAbI
nonyysiiun», «CKOpPOCTh  3acelieHusi IOBEPXHOCTH  3€MJIM  Pa3lInyHbIMU
opranu3zmammn», «Mojenb skosorndeckor Humu Jx. M. XaTuuHacoHay.

ObopynoBanue: repdapuu pacTeHUH, KOJJIEKIIUHA )KUBOTHBIX.

JlabopaTophasi pa6ora «IIpucniocoOneHus CEMSH paCTEHUMN K PaCCEICHUIOY.

Tema 9. Jko0rust coodmecTB. IKOJIOrHIECKHEe CUCTEMBI.

CoobmiectBa opraHu3MoB. buoieHo3 u ero crpykrypa. CBs3u MeExXIy
OopraHu3MaMu B OHOIIEHO3E.

DOxocucrema kak OTkpbiTas cucrema (A. x. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne mennm u cetu. AOUOTHUECKHE OJIOKU
skocucTeM. [1ouBbI U Wbl B 3KOCcUcTEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE OKA3aTEJIM IKOCUCTEMBI. bruomMacca v poayKius. IKOJIOTHYECKUe
MPaMU/JIbI YUCEN, OMOMACCHI U SHEPTHUHU.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBnennbsie 3aKkOHOMEpHBIE CMEHBI COO0OIEeCTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMH W UX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnumakcHoe cooOiectBo. bropaznoobdpasue u nmojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYNBOCTH COOOIIIECTR.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKocucmemvl MOpel U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, NyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHos. Paznuuns
MEKy aHTPOMOT€HHBIMU U MPUPOJIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opojackas
dbnopa u dayna. CuHaHTpomm3aius TOpOACKON ¢ayHbl. buonormyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocucTeMax. Ponb kackaonozo 3gpghekma u 6u008-30uhukamopos (Kirouesvix
61008) 8 (PYHKYUOHUposanuu 3kocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIMYJSLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX W aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PAZHbLLX MUNO08 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030elicmaus. MeTononaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX IKOCHCTEM.

JdemoHncTpanuu
IToptper: A. JIx. Tencnu.
Tabmumet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «DKocucTema

HIMPOKOJIUCTBEHHOTO JIeCay», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYyIIIbI OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BelecTB B 3kocucTeme», «Lenn
nuTaHusl (macTOWIHAs, JOETpUTHas)», «IKOJOTMYecKas NupamMuaa YUCEID,
«IJKojoruyeckas nupamuaa OMoOMacch, «IKOJIOrHYecKash MUpaMua SHEPTUMY,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxapa», «9KOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB M IMOTOK
SHEPruu B arporeHosey», «IIpumepsr ypboskocucTem.

ObopynoBanue: repoapun pacTeHU, KOJJIEKIIUA HACEKOMBIX, dydesa NTHUI] U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJEIIb
9KOCHUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBD».

JlabopaTtopnas padora «l3ydenume paszHooOpazusi MEIKHUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJOJIbHBINA UM TIOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypeHusi «DKCKYpCHsl B arpo’KoCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHast 3koCHCTEMA

buocdhepa — oOmennanerapHas o06osiouka 3emiM, A€ CYLIECTBYET WU
CyIllecTBOBaJa XM3Hb. Pa3BuTHe mpeacraBiaeHuii o 6mocdepe B Tpyaax D. 3rocca.
VYuenue B. U. BepHanckoro o 6uochepe. Obmactu 6mocdeps! u eé cocran. JKupoe
BelecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
ri100abHON 3KOCUCTEMBIL. J{MHaMuueckoe paBHOBecue B Ouochepe. KpyroopoTst
BEILIECTB U OMOr€OXUMHUYECKUE LUKIIBI (Yriiepoaa, a3oTa). PUTMHUYHOCTh SIBIEHUN
B Onocdepe.



3oHansHOCTH OMocdepsl. [lousiTue 0 Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIE Ji€Ca, CMELIAHHBIE W UIMPOKOJIMCTBEHHBIC JIECA, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMTUYECKHE JIECa, BLICOKOTOPhs. KimMar, pacCTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (PyHKITUS )KUBBIX CUCTEM, OIICHKA WX PECYpPCHOTO MOTEHIIUANa U
orochepHbIX QYHKITHA.

JdemoHncTpanuu

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

Tabmumsr u cxembl: «I'eocdepsr 3emun», «KpyroBopoT asora B mpupoje,
«KpyroBopoT yriepoma B mnpuponae», «KpyroBopoT KHCIOpPOJa B MPUPOAEH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KiumaTudyeckue
nosica 3emnm», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpokoIMCTBEHHBIN
necy, «Crenby, «CaBannay, «Ilycteiasy, « Tpornmueckuil gecy.

OO6opymoBanue: repbapun pacTEHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKaomias cpeaa

OKOJIOTUYECKUE KPU3UChl M UX NpUYMHBL. Bo3aelicTBue dYenoBeka Ha
ouocdepy. 3arpsizHeHrEe BO3AYITHOM cpeibl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OXpaHa IOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PacCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPUHITUIIBI OXPaHbI MPUPOJIBI.
Kpacubie knuru. OcobGo oxpansiemble mnpupoansie Teppuropun (OOIIT).
borannueckue cajpl 1 300J10THYECKUE MTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOWYMBOTO PAa3BUTHUSA YEIIOBEUECTBA M IPUPOJIBI.
PanvonansHOe  MpUPONOMNONIB30BAHUE U COXpaHEHUE  OMOJOTUYECKOIO
pazHooOpasus 3emiu. OOIKME 3aKOHOMEPHOCTH TJIO0AIBHBIX DKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBU.

Pa3zBuTne METONOB MOHUTOPUHIA Pa3BUTHUS  OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aAHUA Nepexo0a K pecypcocbepezaroujei U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. (OcHOGy
sKopeadburumayuu dKocucmem U Ccnocooos 60pvOvLl ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpyxkyus mopckux u nazemHulx IKOCUCHEM.

JdemoHncTpanuu

Tabnuupl U cxeMbl: «3arpsi3HeHne aTMocepbl», «3arpsa3HeHue ruaipochepoy,
«3arpsi3HeHue nouBby, «IlapHuKOBEI 3 PexT», «Ocobo oxpaHseMble TPUPOTHBIC
TeppuTOpUn», «MOAeNIH yIpaBiIsieMOro MUPay.



Ob6opynoBanue: ¢doTorpaduu OXpaHIEMbIX PACTEHHN U KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOydJaronmMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTrpaMMBbl 10 OMOJIOTHH
BBIJICTICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHNWE OOYYalOIUMUCS POCCUMCKON
rPaXXJaHCKOW UJAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  0OydeHUI0  OHOJOTHH,
yeneHanpaesienHnoe pazsumue BHYTPEHHHX YOEXIECHWNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIONIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUUECKON KYJIbTYPHI,
cnocobrocmu cmagums eI U CTPOUTH )KM3HECHHBIE TIaHBI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHONM M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TMO3WIMKA JMYHOCTH, NATPUOTH3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACJICIUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYKarolIen cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH O0YJAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  yOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMNbITA JICITEIBHOCTH B MPOIECCE pPea3alli OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEIIBHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, YBaXKEHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MPHU CO3/IaHUU yUEeOHBIX
IPOEKTOB, pEIICHUH Yy4YeOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBINOJHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TMO3UILHMI0 IO OTHOLIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHMS
y4eOHBbIX, TI03HABAaTEIbHBIX M HCCJIEJAOBATEILCKUX 3a7a4y, YBaKHUTEIBHOTO
OTHOUIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JAESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPAXKIAHCKON UICHTUYHOCTH, MaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOKO PoIuHY, CBOM fA3BIK U KYJIBTYPY, HPOLLIOE U HACTOsALIEE
MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOLBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHHUBAaTh BKJIAJ POCCUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWMOJOTHM, TMOHUMAHHS 3HAYCHUsT OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPOABI, B AKU3HU YEIOBEKA U COBPEMEHHOIO 00ILECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMUTEISIM, CO3/ITaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS ILEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETHKY ObITa, Hay4HOrO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOIICHUH;

ITOHUMAaHHUE SMOLMOHAIIBHOTO BO3JICUCTBHS KHUBOU IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTpEeMJICHUE
MPOSBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢uzuyeckoro BocnuTaHUsl, (POPMUPOBAHUS KYJILTYPbl 3[10POBbS H
IMOIMOHAJBLHOTO 0JIArONOJIyYns:

MOHUMAHHE 1 peain3aliis 3J0pOBOro u 6€30macHoro oopasa >Ku3HH (310pOBOE
UTaHue, COOJII0ICHNE TUTUEHUYECKHUX MPABWI U HOPM, cOaJTaHCUPOBAHHBINA PEIKUM
3aHSATUM W OTAbIXa, peryispHas ¢u3UYECKass aKTUBHOCTh), OEPEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

NMOHUMAaHUE IIEHHOCTH TPaBWJI WHIWBUIYATbHOTO ¥  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIKUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOr0 BOCTIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIbHOCTH TEXHOJOTUYECKOW W COIMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CaMOCTOSATEIIHHO
BBITIOJTHSITh TaKyH0 JEATEIbHOCTD;

UHTEPEC K pa3IUyHbIM cdepaMm mpodhecCHOHANBHONU JESATEIHbHOCTH, YMEHUE
COBEpIlAaTh OCO3HAHHBIA BBHIOOP Oynaymei mnpodeccu U pearn30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHUI0O U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11€JIECO00pa3HOE OTHOIIECHUE K MPUPO/IE KaK UCTOUHHUKY KU3HU
Ha 3emMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MPUOOPETEHUE ONBITA
IUTAHUPOBAHUSI TIOCTYIIKOB W OIICHKM MX BO3MOXHBIX TOCJIEACTBUN IS
OKPYKarolEH CPEIbL;

OCO3HaHHWE TrI00aJbHOTO XapaKTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelieHus;

CIOCOOHOCTH MCIIONIB30BAThH MPUOOPETaEMbIE IPU H3yUYECHUN OMOJIOTHH 3HAHUS
U yMEHUS TIpU pEHICHHH TpoOJiieM, CBSA3aHHBIX C  PalMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOC(EPHI);

AKTUBHOE HEMPUATHUE ICMCTBUM, TPUHOCAIIMNX BPE] OKPYKAOLIEH PUPOTHON
cpene, yMEHHE MPOTHO3UPOBATH HEOJIArOMPUSTHBIE IKOJIOTHUYECKUE TOCIEACTBUS
IpeANnpUHUMAEMbIX IEUCTBUM U MPEJOTBPAIATh UX;



HaJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OITbITa JIEATSIILHOCTH 9KOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MpPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIBCKOM KYJIBTYpPhl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
peacTaBlieHuss 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOIecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpodsIeM
COXpaHEHHMS TPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OUOJOTUM [JII COBPEMEHHOW IUBUIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX  pemaTh pPeCcypcHble MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIIBHOMY
UCIIOIb30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHMIO HOBBIX CTAHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJIOTMYECKUX 3HAHMH B IEJIAX
MOBBIIIICHUS OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (Gpopmupyemon
IpU U3YUYEHUU OUOJIOTHUH;

MOHUMAHHUE CYUIHOCTH METOJIOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I8 aHajdu3a |
0OBSICHEHUS SBJICHUN OKPYKAIOIIETO MUpa M MPOUCXOASINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEILHO HCIIOJIB30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpooieM B peaabHbIX )KU3HCHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCJIEA0BATEIBCKYIO ACATEILHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oO0Opa30BaHMIO, K AKTMBHOMY IIOJYYCHHUIO HOBBIX 3HAaHWW 1O OWOJIOTUH B
COOTBETCTBHH C )KM3HCHHBIMH MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHS y4yeOHOTo mpeameTa «buosmorus»
BKJIFOYAIOT: 3HA4YMMbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaIOIIHUXCS
MEXAUCITUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAyYHbIC MOHSATHUS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCclieIoBaHne, HabII0IeHNEe, N3MEPEHHUE, IKCIIEPUMEHT | JPYTHE); YHUBEPCAIbHBIC
y4yeOHble JeHCTBUSA (TMO3HABATENbHBIC, KOMMYHHMKATUBHBIC, PETYJISITUBHBIC),
oOecrneunBaronye GopMupoBanue GyHKIIMOHATBHON IPaMOTHOCTU U COLIMAIbHOM
KOMIIETEHIUH OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYarouuXxcsi  HMCIOJIb30BaTh
OCBOEHHBIE MEXJIUCIUIIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbBIC
y4eOHbIE IEUCTBUS B TTO3HABATEILHON M COLUATILHOM MPaKTHKE.

B pesynbraTe nzydenusi OMOJIOTrUU Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUpPOBaHbl TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIC JEHUCTBUSI, KOMMYHUKATHUBHBIC YyHUBEpCaJIbHbIC Yy4deOHbIEC JCHCTBUS,
PEryJIITUBHBIE YHUBEPCAJIbHbIC YUCOHBIE I€MUCTBUS, COBMECTHAS JIEATEIIbHOCTD.

MeranpeaMeTHbIE PE3YNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHUsl IOJDKHBI OTPAXkKaTh:

OBJanenne YHHBeEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBHS:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aAKTyaJlU3upoBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCuuKaIuu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABIIUBATH
CBSI3U C JIPYTUMHU MOHSATUSIMH);

OTpEeNeNATh IeIU JACATEeIbHOCTH, 3ajlaBasi MmapamMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TOCTABJICHHBIMHU LICJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUIsl OOBsICHEHUS (DAKTOB W SIBJICHUI
YKUBOU ITPUPOLBI;

CTPOUTH JIOTMUECKHE pacCy>KIeHusi (MHIYKTUBHbBIC, [I€yKTUBHBIE, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BBHIBOJIbI M 3aKJIFOUCHUS,

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPEJICTBA JIs PEICTABICHUS CYILIECTBEHHBIX
CBA3€H M OTHOIICHWNW B U3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO PpPOJA, BBIABICHHBIX B PAa3IMYHBbIX HHMOPMALUOHHBIX
HMCTOYHUKAX;



pa3pabaThiBaTh IJIAH PEIICHHsS] MPOOJEMBbI C YYETOM aHallM3a WMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIbHOCTH;

KOOPJIMHUPOBATH M BBHITIOHITH pa0OTy B YCIOBUSAX PEaIbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIIBCKON U MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMHM  pa3pelieHus mpoodiieM, CHOCOOHOCThIO W  TOTOBHOCTBIO K
CaMOCTOSATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
Pa3JIMYHBIX METOOB MO3HAHMUS;

UCIIOJIb30BaTh PAa3IWYHbIE BHUIbl JEITEIBHOCTH 10 TMOJIYYEHUIO HOBOIO
3HaHUS, €r0 HHTEPIpPETad, NPEeoOpa3oBaHUI0O W TPUMEHEHUI0 B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3IaHUH YYEOHBIX U COLUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOpPMyIHpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTeIbLHOU
NEATEeIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHTHI JJIs TOKa3aTeIbCTBa CBOUX
YTBEPKIEHUMN, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaTM3UPOBaTh TMOJYYEHHBIE B XOJE€ pEIICHUS 3aJaud Pe3yIbTaThl,
KPUTHYECKHU OIIEHUBATh UX JI0CTOBEPHOCTh, TPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIE€JICHANIPABICHHbIA MOUCK MEPEeHOca CPEICTB M CIOCOOOB
JeHCTBHS B MPOPECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJIEH, MpeAjiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3JIUYHBIX UCTOYHUKAX MH(GOpPMAILIUU (TEKCTE y4eOHOTrOo
nocoOusi, HAYYHO-TOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHHS, KPUTUYECKHU OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TIpEICTaBIICHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduky, I1UarpaMmmbl, TaOIHIbl, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAYUYHBIH A3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
OWoJOTMYECKONM HMH(pOpMalMe: TMPUMEHSATh XUMHUYECKue, (Qusnyeckue u
MaTE€MaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HATJIATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAaclO3HaBaHUA W 3allUThl  WH(OpMaIuwy,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JAeHCTBUAMM:

1) oOmenme:

OCYIIECTBJISATH KOMMYHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM TUCKYCCUU MO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJACHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAa4YCHHE
COIIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CHUTYyaIluH,
YMETh CMATYATh KOH(MIUKTHI ¥ BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJEHUCTBHUS, MOHUMATH
HaMEpPEeHUs IPYTUX JIIOJIEH, MIPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeTHUKY
U B KOPpeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eTeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAMBUIYAITbHON
paboTHI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHO 3a1auu;

BbIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHI C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JAOCTUKEHHUIO: COCTaBISATh IUJIaH JCHCTBUH,



pacnpenenartb poiid ¢ y4€TOM MHEHHMH Yy4YaCTHHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOH padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJAOr0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE IMIOBEJIEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHULIMATUBHBIM.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUId BBIABICHUS MpoOJIEM M HX
pelIeHus B )KU3HEHHBIX U YUeOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW IE€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABILITH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NEATENBHOCTH U XKU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITENIbHO COCTABIIAT IJIaH PELIECHUS TPOOJIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOUYTEHUH;

JaBaTh OI[EHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHUBATbh TPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IMOCTOSIHHO MOBBINIATH CBOM OOpa30BATENbHBIN H
KYJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh  HABbIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUHN Ji1 OLEHKHU CHUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PUCKUM U CBOEBPEMEHHO IMPUHUMATh PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpH AaHAJIN3E pE3yJIbTaTOB
NEATENBHOCTH;



3) npuHsATHE ce0sl M IPYTrUX:
IPUHUMATh ce0sl, MTOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;
NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;
MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UILIUU JPYTOT0 YeJIOBEKA.
INPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS COJEPKAHHUS Y4eOHOrOo mpeaMera
«buonorusi» Ha yramyOnéHHOM ypOBHE OpPUEHTHUPOBaHBI Ha obecreueHue
npopuiabHOro  oOyueHuss  oOydaromuxcss — Owosormud. OHM  BKIIOYAOT:
crienuduyeckue sl OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEMUCTBUI MO
OCBOCHHIO, HHTEPIIPETAIIMN U MIPEOOPA30BAHUIO 3HAHUH, BBl IEATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaK)KE B
peanbHBIX KU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTaThl MPEICTABICHBI IO
rojlamMm U3y4eHus.

[IpenMeTtHbie pe3yibTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYUYHOW KAPTHUHBI MUpA, B
MO3HAHUU  3aKOHOB  TPHUPOJBI U  PEIICHUH MpoOJieM  palioOHAILHOIO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYeCKHMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArarmyue OUOJIOTMYEeCKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIHUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacneacTBeHHocTd T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUIN), 3aKOHBI (€AMHOO0pa3us
MOTOMKOB TEPBOr0 TMOKOJEHUSI, PaCHICIJICHUs, YUCTOThl TaMET, HE3aBUCUMOIO
HacienoBanust ['. Mengensa, TOMOJOTMYECKUX PSAOB B  HACIEACTBEHHOU
n3menunBocty H. . BaBuiioBa), npuHIMIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHUCaHWE, HU3MEPEHUE,
HaOII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKIETOYHbIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPraHOB M CUCTEM
OpraHOB pAaCTCHUM, >KUBOTHBIX, YEJIOBEKAa, IIPOIIECCOB IKUBHEACATEIbHOCTH,



IPOTEKAIOIUX B OpraHU3Max PAacTeHUM, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKUX
MPOIIECCOB: OOMEHa BeliecTB (MeTa00Iu3M), MPEBPAIICHHUS YHEPTUH, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOrO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MEH03a, TaMEeTOreHe3a, SMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
pPa3MHOXXEHHUS,  HMHIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEMCTBHSI T€HOB, FE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OPraHOWIAMHU KICTKH M WX
(GYHKIUSMH, CTPOEGHHWEM KJIETOK pa3HbIX TKaHEH W UX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMH OpPraHOB y pAacTEHHH, XUBOTHBIX W YENOBEKa M HX
(GYHKIUAME, MEXAYy CHCTEMaMU OPraHoB U HMX (QYHKIUSMH, MEXAy 3TarnaMu
oOMeHa BEUIECTB, 3TallaMU KJIETOUHOTO IIUKJIa U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanaMu 3MOPUOHAIBHOTO PA3BUTHUS, T€HOTUNIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTOopamMu cpenbl OOUTaHUS;

YMEHHE BBISBJISATH OTJIMYUTENbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEeMAaTUYECKUX TPYIII;

YMEHHE peliaTb OMOJIOTMYECKUE 3a]1a4H, BBISBISATH MPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOTMUECKUMH MIPOLIECCAMU U SIBJICHUSMH, JI€J1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKTUYECKHe pPadOThl, COOIIOIATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

YMEHHME BBIIBUTaTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyJIHpys LElb HCCIEIOBaHUS, aHAJIW3UPOBAaTh IOJyYEHHbBIE
pE3yJIbTaThI U AENaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OuoJioruw,
HKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3ze IIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  OPEACTAaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  yYEHUYECKHUX
KOH(EPEHITUSAX;

YMEHHE OIICHWBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0acTu OMOIOTUY U METUITMHBI (KJIOHUPOBAHKE, NCKYCCTBEHHOE OIIO0TBOPEHNE,
HaMpaBJI€HHOE U3MEHEHNE TeHOMAa U CO3JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHME OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccrnoHanbHOM
JESTeIbHOCTH B 00JIAaCTH OMOJIOTMH, MEIAWIMHBI, OMOTEXHOJIOTHUH, BETCPUHAPHH,
CEJbCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUICHHOCTH, YINIyOJISTh [MO3HABATEIbHBIN
MHTEpeC, HaIMPaBJICHHBII Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po(heCCUOHATIBHOTO U BBICIIEr0 00pa30BaHUsl.



[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» B 11
KJlacce JOJKHBI OTPAKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOMN
KapTUHBI MHpPA, B TO3HAHUM 3aKOHOB MPHUPOJBI U PEHICHUU SKOJIOTHUYECKHX
npo0jieM 4YeloBEeYecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOJIOTIONH30BAHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K MPHPOJIC,
0OIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUH;

yMEHUE BIJIAJIETh CHUCTEMOM OHMOJOTUYECKHX 3HAHUN, KOTOpas BKIIOYAET
OmpeNeseH!s] M TOHHMAaHHWE CYIIHOCTH OCHOBOIIOJATaIMuX OMOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHUI, 3KOCUCTEMa, Ouocdepa), OHONOrHUYECKUE TEOpUU
(oBomroronHas Teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS SBONIOINH), YUCHUS
(A. H. CeBepuioBa — 0 myTsiX U HampaBieHusx 3Bontouun, B.. BepHanckoro — o
ounocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapaum m B. Baiiabepra,
3apoasimieBoro cxoacrsa K. M. bapa), npasuna (munumyma lO. JluGuxa,
HKOJOTMYECKON NHUpaMHIbl 3HEpruu), runoresbl (runoresa «vupa PHK» V.
I'unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMH  METOJaMU  HAyYHOTO  TIO3HAHUS,
UCIIOJIb3yeMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U AKOCUCTEM
(onmucaHue, U3MepeHHe, HAOIIOJIEHUE, SKCIIEPUMEHT), CIoco0aMu BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX N3MEHECHHUI B MIPUPOJIC;

YMEHHE BBIJCIATh CYUICCTBEHHbIC MPHU3HAKU: BHIOB, OHOrCOLIEHO30B,
IKOCUCTEM U Ouochepbl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, aAJIIONATPUIYECKOTO U CUMITATPUYECKOTO BUA000pa30BaHus,
BIMSIHUSL ~ JBIDKYIIMX ~ CHJI  DOBOJNIOIMM  HAa  TeHO(OHJ  TOMYJIALHNH,
MPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOWTaHus, YepeOBaHUs HAIMPaBICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B 3KOCHUCTEMAX;

yMEHUE YyCTaHABIMBATh B3aMMOCBA3M MEXAY TMPOIECCAMU IBOJIOINUH,
JBYKYIIUMHA CHUJIAMU aHTPOIIOreHe3a, KOMIIOHEHTaMU PAa3JIMYHbIX SKOCHUCTEM U
MIPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHUE  BBIABISITH  OTJIMUWTEIBHBIE  TPU3HAKK  JKUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHUs, aOMOTHYECKHUX M OMOTHYCCKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTEHHBIX M3MEHEHHI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMS, €AMHCTBA



YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpPAaHEHUS MHOrooOpasusi BHJIOB U
AKOCUCTEM KaK yCJIOBUS COCYILIECTBOBAHMS MPUPOJIBI U UETTOBEYECTBA;

yYMEHHE periaTh OMOIIOTUYECKUE 3a/Ja4H, BBISBIISATH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIETyeMbIMU OMOIOTHUYECKUMH MIPOLIECCAMU U SIBICHUSMH, J€JIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHHU IOJIYYE€HHBIX PE3YyJIbTaTOB;

yMEHUE BBIMOJIHATh JIa0OpaTOpHbIE M MpaKkTUYecKue paboThl, cOOII0IATh
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TMPOBEPATH HX OSKCIEPUMEHTATBHBIMH
cpeacTBamu, GOpMyIHpys ILelb HCCIeNIOBaHUS, aHAIW3UPOBATh IOJyYEHHBIC
pe3yJIbTaThl U JAeNaTh BBIBOJBL;

yMEHHUE Y4YacTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHuH,
AKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOdMYHO  TPEACTABISATh  TOJYYEHHBIE  pEe3yNbTaThl HAa  yUYEHUYECKHUX
KOH(DEPEHITUSX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O TMPOUCXOKJICHUU KU3HHU, YEIOBEKA
U 4YENOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUIX U CHOco0ax MpeAoTBpaIECHUs
r1o0aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccroHaNbHOM
JesITeIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIOIH30BaAHUS, MEIULIUHBL,
OMOTEXHOJIOTUM, TICUXOJOTUU, BETEPUHAPHUH, CEIHCKOIO0 XO35AUCTBA, MHUIIECBON
MIPOMBINUICHHOCTH, YIUIyOJIsATh TO3HABaTEIbHBIH WMHTEpEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOpeccuu HU  NPOJOJIKEHHUE
OMOJIOrMYECKOT0 00pa30BaHUsl B OPraHU3AIMIX CPEAHEro Mpo(hecCHOHATBFHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaungecTBO yacoB D1IeKTPOHHbIE
Ne HanMeHoBaHue pa3aejon nudposbIie
pas Kourpoasnsie | IlpakTHyeckue (wipp )
n/m | W TeM NPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTbl padoThI
pecypcbl
1 buonorus kak Hayka 1
) JKuBnie cucTeMbl U UX )
H3y4yeHUe
3 Bbuosorus kietku 2 0.5
XuMHUYecKask OpraHu3arus
4 10 1
KJIETKHU
Crpoenue u GyHKIIUH
5 8 2
KJIETKHU
OOMEH BEIIECTB U
6 MPEBpAILCHUE SHEPTUU B 9 1
KJIETKE
Hacnencrsennasa
7 uHpopMaIus u 9 0.5
peanuzanus €€ B KIIETKE
8 JKU3HEHHBIN UK KIETKU 6 1
Crpoenne 1 GyHKIINH
9 P by 17 1.5
OpraHu3MOB
Pa3sMmHoxenue u pa3surue
10 P 8 1.5
OpraHU3MOB
['eneTnka — Hayka o
1 Y 2 0.5

HaCJICACTBECHHOCTH U




W3MEHYUBOCTH
OpPraHU3MOB

12 3aKOHOMEPHOCTH 10 |
HaCJIEICTBEHHOCTHU

13 3aKOHOMEPHOCTH 6 1
U3MEHUUBOCTH

14 ['eneruka yenoBeka 3 0.5

15 Cenexuust OpraHu3MoB 4 1
buorexnosorus u

16 4
CHUHTETHYECKasi OMoJIorus

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 102 13

YACOB II10 ITPOT'PAMME




11 KITACC

Ne
/o

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpaMmMbl

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIEC

pecypchbl

3apoKeHUE U pa3BUTUE
9BOJJIOIINOHHBIX
MpPEJICTABICHUN B
ouoaoruu

MuxkposBontonus U eé
pE3yIIbTATHI

14

Makpo3Bontorus u €€
pe3yJIbTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha 3emile

15

1.5

[IpoucxoxaeHue yenoBeka
— QHTPOIIOT€HE3

10

DKOJIOTHS] — HayKa O
B3aUMOOTHOIIECHUSX
OpraHU3MOB U
HaAOPraHUu3MCHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5

OpraHusmel 1 cpena
oOuTanus

1.5

OKOJIOTUs BUIOB U
MOMYJISIAN

0.5




O | onarmooe nerows |12 03
10 Buocdepa — rimobanpHas 6
JKOCHCTEMA
1 YenoBek U OKpyxKaromas 6
cpena
12 PesepBHOE Bpems 8
OBLIEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYecKkue
padoTbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorns xak koMInIeKcHasA
HayKa 1 KaK 4aCTb
COBPEMEHHOTO O0IIeCTBa

JKuBnle cuCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OpraHu3anus )KUBbIX
CHUCTEM

Hcropus OTKpBITHS U U3YYEHUS
KieTku. Knerounas reopust

Merozasl MOJIEKYJIIPHON U
KJIETOYHOM OMOJI0THy.
[IpakTuyeckas pabora
«3yyeHune MeTo10B KJIIETOYHOU
6uoznorun (xpomarorpadus,
anexTpodopes,
muddepeHnraIbHOe
ueHtpudyruponanue, [TL[P)»

0.5

XUMHUYECKUH COCTAB KIIETKHU

MI/IHepaJ'IBHLIe BCIICCTBA
KIJICTKH, UX Ouoioruyeckas POJib

OpraHnuueckue BelecTBa
KJIETKY — OEJIKHU.

0.5




JlaGopaTtopHnas pabota
«ObHapyxeHue OEIKOB C
MOMOIIbIO KAY€CTBEHHBIX
peakuii»

CsoiicTBa, Knaccudukamnus u
(dbyHKIIH O0ETKOB

10

OpFaHI/I‘-ICCKI/Ie BCIICCTBA
KJICTKU — YTJICBOAbI

11

OpraHuyeckue BemecTBa
KIETKA — JIUITUIbI

12

Hyxnennossie kucnotsl. JIHK n
PHK. JIabopatopnas pabora
«HMccnenoBanne HYKJIEHHOBBIX
KHCJIOT, BBIJICTICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB)»

0.5

13

Crpoenne u pynkuuu ATO.

Hpyrue nykneosuarpudocdars
(HT®)

14

CexsenupoBanue JJHK.
MeToabl TEeHOMUKH,
TPAHCKPUTITOMUKH, TPOTECOMUKHU

15

Metobl CTPYKTYpPHOM
6uosiorun

16

Turme! KJI1eToK.
[IpokapuoTnueckas KieTka

17

Crpoenue 3ykapruoTU4ECKOn
kieTku. [Ipaktuueckas padbota
«/3y4yeHune CBOMCTB KJIETOYHON

0.5




MeMOpaHbD)

18

HOBCpXHOCTHBIfI arrapar
KIJIICTKHU

19

OnHoMeMOpaHHbIE OPTraHOU/IbI
kieTku. [Ipaktuueckas pabota
«3yuenue NBUKEHUS
LUTOIIA3MbI B PACTUTEIIbHBIX
KIIETKaX»

0.5

20

[TosryaBTOHOMHBIE OPTaHOUIbI
KJIETKU: MUTOXOHIPUH,
wiactusl. JlabopaTopHas
pabota «MccnenoBanue
IJ1a3MOJIN3a U AETIIIa3MOJIN3a B
PACTUTENBHBIX KIETKaX»

0.5

21

HemeMOpaHHbIe opraHou/IbI
KJIETKU

22

Crtpoenue u QyHKIUH g1pa

23

CpaBHuTenbHas
XapaKTepUCTHKA KIETOK
aykapuoT. JlaboparopHas
pabora «M3yueHnue cTpoeHus
KJIETOK Pa3JIUIHBIX
OpPTaHU3MOB»

0.5

24

ACCUMMJISIINS U TUCCUMUIISIIHS
— JIBE€ CTOPOHBI METa0OIU3Ma.
Tunel oOMeHa BEIECTB.
JlabGopaTtopHnas pabota
«3y4eHne KaTaIuTHYeCKOU
aKTUBHOCTH (pepMEHTOB (Ha




IIpUMepe aMUJIa3bl Uin
KaTayiasbl)»

25

DepMEHTAaTUBHBIN XapaKTep
peaKurii KIETOYHOTO
MeTtabonusma. JlaboparopHas
pabora «3yuenue
(hepMEeHTaTUBHOTO
paclLIerIeHHsl IePOKCUaa
BOJIOPOJIa B PACTUTEJIbHBIX U
KHUBOTHBIX KIIETKaX»

0.5

26

benkn-akTHBaTOPHI U OCIIKH-
WHTUOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHA
BEILIECTB

28

dorocunTe’

29

XemocuHnres. JlaboparopHas
pabora «CpaBHEHHE TPOIIECCOB
(hoToCcHHTE3a U XEMOCHHTE3a

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Bus
opoxxenwus. JlaboparopHas
pabora «CpaBHEHHE MPOIIECCOB
6pO)KeHI/I$I U ObIXaHU»

31

AdpOoOHBIE OPraHU3MBbI. JTaIbI
JHEPreTHYECKOro ooMeHa

32

DHeprusi MeMOpaHHOTO
rpaaueHTa npotoHoB. CHHTE3
AT®: pabora nporoHHOit ATD-
CHHTa3bl




33

Peaknun MaTpu4HOro cHHTE3a

Tpa"ckpunuus — MaTpU4YHbINA

34 cunte3 PHK
35 Tpaucnsuus u e€ sTamnbl
KonupoBanue aMUHOKHUCIIOT.
36 Poins pubocom B 6GuocuHTE3E
Oenka
37 Opranuzanus resoma y
MPOKAPUOT U SYKAPUOT
18 MonekynsipHble MEXaHU3MBI
JKCIIPECCUH T€HOB Y 3YKapUOT
Bupycel — BHEKIJIETOYHBIE
(hopMBI KU3HU U OOJTUTaTHBIE
39 napasursl. [IpakTnyeckas 0.5
paborta «Co3manue MoIeIn
BUpYCa»
40 Bupycusle 3a001eBaHus
YeJI0BeKa, )KUBOTHBIX, pPACTCHHM
A1 HanortexHonoruu B 6M00ruu 1
MEUIIHE
42 JKW3HEHHBIN IUKIT KIETKA
43 Matpuunslii cunte3 JJHK
Xpomocomsl. JlaboparopHas
44 pabora «l3yueHue XxpoMmocom 0.5
Ha TOTOBBIX MUKpOTIpEnapaTax»
45 JleneHue KICTKH — MHTO3
46 Tunel knerok. Kaprokunes u 0.5

uuTokuHe3. JlabopaTopHas




pabora «Habnrogenue muto3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX
MUKpOIpenapaTax)»

PGFYJ'IHIII/ISI JKH3HCHHOI'O IUKJIa

47
KJIETOK

48 Opranusm Kak eAMHOE LEI0e
Txanu pactenuit. JlaboparopHas

49 pabora «M3yueHue TkaHei 0.5
pacTEeHUIN
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnas pabota 0.5
«3ydyeHne TkaHel KUBOTHBIX»

Opranel. CucTeMbl OpraHoB.

5] JlaboparopHast paboTa 0.5
«3y4yeHune opraHoB IIBETKOBOT'O '
pacTeHus»

52 Onopa Tena opraHu3mMoB

53 JIBrKeHHEe OpraHu3MoB

54 IIuranue opranu3zMoB
[Iutanne MO3BOHOYHBIX

55 JKUBOTHBIX. [IniieBapuTenpHas
CUCTEMa YeJIOBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKa

53 TpancnopT BelecTB y

OpraHnu3mMoB




KpoBenocHas cucrema

59 MO3BOHOYHBIX )KUBOTHBIX U
YeJioBeKa
60 Boiaenenue y opranu3smMosB
61 3amnmTa y OpraHu3MoB
62 HNMMmyHHas cuctema 4enoBeka
63 PaznpaxuMocTh U perymsmus y
OpraHu3MOB
I'ymopanbHas peryssius u
64 SHJIOKpUHHAs CHUCTEMA
YKUBOTHBIX U YeJIOBEKa
65 @OopMBI pa3MHOKEHUS
OpraHU3MOB
66 [TonoBoe pazmMHOKEHUE
67 Meiio3
I'amerorenes. O6pa3oBanue u
pa3BUTHUE TOJIOBBIX KJIETOK.
68 JlabopaTopHas pabota 0.5
«V3ydyeHune cTpoeHus MOJIOBBIX '
KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax»
69 NunuBuayansHOE pa3BUTHE
OpraHU3MOB — OHTOT'€HE3
70 3akJiaJika OpraHoOB M TKaHEH U3
3apOBIILIEBBIX JINCTKOB
Poct u pa3zButHe KUBOTHBIX.
71 JlabopaTopHas pabota 0.5

«BrIgBIICHNE IIPU3HAKOB




CXOJICTBA 3apObIIIEH
MTO3BOHOYHBIX JKUBOTHBIX)

72

PasMHOkeHUE U pa3BUTHE
pacrtenwuii. JlaboparopHas
pabora «CTpoeHHE OpraHoB
Pa3MHOXKEHHS BBICIITIX
pacTeHui»

0.5

73

Hctopus ctaHoBIEHUS U
pa3BUTHS TEHETUKHU KaK HAYKHU

74

OCHOBHBIE TIOHSTHSI © CHMBOJIBI
reHeTuku. JlabopatopHas
pabota «/Ipo3zoduina kak 0ObEKT
TCHETUYECKUX MCCIICOBAHMID»

0.5

75

3aKOHOMEPHOCTH Hacle10BaHMs
npu3HaKoB. MoHOTHOpuaHOE
ckpemnBanue. Ilpaktnueckas
pabota "M3ydeHue pe3yibTaToB
MOHOTHOPUAHOTO CKpPEIINBAHUS
y npo3oduisr”

0.5

76

HI/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI
MOHOFI/I6pI/I,[[HOFO CKpCIIUBaHUA

77

AHanmm3upyolee CKpenuBaHue.

Henonnoe nomMmuHnpoBanue

78

JurubpunHoe CKperuBaHme.
[IpakTuyeckas pabora
«3y4yeHue pe3yspTaToB
JTUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(HITBI

0.5




79

IuTonoruyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CreruieHHO€E HACJIEAOBaHIE
IPU3HAKOB

81

XpoMOCOMHas Teopust
HACJIEICTBEHHOCTH

82

T'e”eruka mmomna

&3

I'enoTun Kak 11e10CTHAs
cucTeéMa

84

I'eneTnueckuii KOHTPOJIb
Pa3BUTHA PACTEHUMN, )KUBOTHBIX
U YeJIOBeKa

85

W3MeHYnBOCTH IPU3HAKOB.
Bunper n3MeHINBOCTH

86

MonudukarnmonHas
W3MEHYUBOCTH

87

BapuauuonHslii psaa u
BapUallMOHHAsl KpUBasl.
JlaGoparopHas paboTa
«Hccnenoanue
3aKOHOMEPHOCTEN
MOTU(DUKAITHOHHOM
n3MeH4YnBOCTH. [locTpoeHue
BapHAaIlMOHHOTO psijia U
BAPUAITMOHHON KPUBOII»

0.5

88

T'enoTunnueckas
nU3MEHYNBOCThb. KoMOMHAaTUBHAA
U3MEHYUBOCTH




89

MyTtanuoHHas K3MEHYUBOCTD.
[IpakTrueckas pabora
«MyTanuu y apo30¢uisl (Ha
TOTOBBIX MUKpOIpErapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIecca.
OnureHeTHKa 1 SIMUTCHOMHKA

91

I'eneTnka yenoBeka.
[IpakTuyeckas pabora
«CocTaBlieHHE U aHAJIN3
POIOCIOBHOI

0.5

92

MeTtonabsr MeqUITMHCKOMI
TE€HETUKU

93

3HayeHne MeIUIIMHCKON
T€HETUKH B MPEIOTBPAIICHUH U
JICYCHUU T'€HETHYECKUX
3a001€BaHNH YeI0OBEKA

94

OCHOBHBIE TIOHSITHSI CEICKIIHH.
JlaGopaTopHas pabota
«M3y4eHune copToB KyJIbTYPHBIX
pacTeHuil U MOPOJI JOMAITHUX
KUBOTHBIX)»

0.5

95

MeToabl celneKIIMOHHON
pabortsl. JlaboparopHas paboTa
«/3yueHnue METO0B CeNeKIUN
pacTeHUN»

0.5

96

JlocTrKeHus ceIeKIuu
pacTeHui U KUBOTHBIX.
[IpakTuueckas pabora




«IIpuBuBKa pacTeHHi»

97

COXpaHCHI/IC, HN3YUCHUC U
HUCIIOJIB30BaAHHUEC I'CHCTHYCCKHUX

pecypcoB

98

buorexHosorus xak Hayka u
OTpacIib MPOU3BOJICTBA.
[MpakTiueckas paboTta
«M3y4yeHnne 0ObeKTOB
OMOTEXHOJIOTHI»

0.5

99

OCHOBHBIE HaIlpaBJICHUS
CHHTETHUYECKOU OMOJIOTHH

100

XpOMOCOMHAs M TeHHAs
HUHXEHepus

101

MC,Z[I/II_[I/IHCKI/IG OMOTEXHOJIOTHH

102

PesepsHbiii ypok. [ToBTOpenue,
000011IeHHEe, CHCTEMATH3AIIHAS
3HAHUH

OBIIEE KOJIMYECTBO YACOB 110
[TPOIT'PAMME

102

13.5




11 KITACC

Ne
/o

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbl

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JIEeKTPOHHbBIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

OBoronMoHHas Teopus Y.
[apBuHa

JIBroKy1IMe CUIIBbI 3BOJIIOLUN
Bu10B 1o Y. J[apBuny

boprba 3a cymecTtBoBanue,
€CTECTBECHHBIN U
UCKYCCTBEHHBIH 0TOOP

dopMupoBaHue
CUHTETUYECKON TEOpUU
IBOJIIOLIMH

Ortansl 3BOJIOIMOHHOTO
npoliecca: MUKPOIBOJIOLHS U
MaKpO3BOTIOLUS

HOHy.]'ISII_II/I}I — DJICMCHTApHad
CAnHNUIa 3BOJIFOITUNA

3aKOH T'€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrisiBneHue
W3MEHUYUBOCTH y ocobei
OJTHOTO BHUJIa»

0.5

DnemeHTapHbIe (HaKTOPHI




OBOJJIIOIINH

D¢ ekt ocnoparenst. dpdexr
GYTBIHOLIHOFO rOpJIbIIIKa

10

Murpauvu. U3onsamuumn
MOMYJISINNA: reorpaduyueckas,
onoIorHYecKas

11

EcrectBennslii 0TOOpD —
HaIpaBJISIOMUA GakTop
3BOJIIOLIMH

12

[TosoBoit 0TOOP

13

[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yJbTaT
MHUKPO3BOJIIOLUH.
JlaGoparopHas paboTa
«M3yuenne apomopho30B 1
MM0AJAITAlNI y paCTCHUH U
KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHuit y
OpPTaHU3MOB:
Mophosioruueckue,
¢buznoIornUecKue,
OMOXMMUYECKHE,
MOBEICHYECKHUE.
JlaGopaTopHas pabota
«IIpucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAs
LIeTIECO00Pa3HOCTH

0.5

15

Bun, ero xpurepuu u

0.5




cTpykTtypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

16

CrtpykTypa BUIa

17

Bunoo6paszoBanue kak
pe3yabTaT MUKPOIBOJIIOIIUU

18

CBs13b MUKPO3BOJIIOLIMU U
SMUAEMHOJIOTUH

19

Maxkpo3Bosronus.
ITaneoHTONIOrMYECKHE METOIEI
I/I3y‘-I€HI/I$I 9BOJJIKOIINN

20

buoreorpaduyeckue MeTos
W3YYEHHUS SBOIIOLUN

21

DOMOpHOJIOTHYECKUE U
CPaBHUTEILHO-
MOP(OJIOTHUECKUE METOTBI
W3YYCHHSI SBOTIOIIUI

22

MoneKkyJIapHO-T€HETUUECKHUE,
OMOXHMHYECKUE U
MaTeMaTHYeCKUe METO/IbI
U3YYEHHUS YBOJIIOINH

23

OO61re 3aKOHOMEPHOCTH
HBOJIONNHT

24

AJlanTvBHAs pajidalus.
HepaBHOMepHOCTB TEMIIOB
SBOJIIOLUU

25

HaquLIe TUIIOTEC3bI




HpOI/ICXO)KI[GHI/Iﬂ JKU3HHU Ha
3emiie

26

JloHay4HBbIE IIPECTABICHUS O
3apOXKIACHUM )KU3HU

27

OCHOBHBIE 3TaNbl
HeOpraHI/I‘ICCKOﬁ 3BOJJIIOIUH

28

I'nnote3sl 3apOKACHUA )KU3HU

29

Hcropus 3emiu 1 MeToabl €€
uzydenus. JlabopatopHas
pabora «3yuenue u
OINMCAaHUE UCKOMAEMBbIX
OCTaTKOB JPEBHUX
OpPraHU3MOB»

0.5

30

HauanrnHbie sTanst
OPraHN4eCKOM IBOJIIOILUU

31

DBOJIOUS DYKApUOT

32

OCHOBHBIE dTaNbl 3BOJIFOIIUH
pacTUTENLHOTO MUpA.
[IpakTuueckas pabora
«3ydyenune ocobeHHOCTEH
CTPOCHUS PACTCHUH pa3HBIX
OTJICIIOBY

0.5

33

OCHOBHBIE 3TaIIbI 9BOJJIIOINH
JKUBOTHOT'O MHpa

34

DBOJIIOLUS )KUBOTHBIX.
[IpakTuyeckas pabora
«M3yuenue ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX

0.5




KHUBOTHBIX»

35

PasBurtue xu3Hu Ha 3eMiie 110
opaM U nepuogam

36

MaccoBbie BBIMUPAHUST —
9KOJIOTHYECKHE KPU3UCHI
MPOIILIOTO

37

CoBpeMeHHBIN YKOTOTHIECKUN
KpH3HC, €Tr0 0COOEHHOCTH

38

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MPOIILIOTO

39

OcCHOBHBIE CHICTEeMaTHYECKHE
IpYMIIbl OPraHU3MOB

40

AHTpOIOJIOTHsl — HayKa o
YeJI0BEeKe

41

Passutue npeacrasieHuit o
MIPOUCXOXKACHUH YEIIOBEKA

42

MecTo 4enoBeka B CHCTEME
OPraHUYeCKOro MHpa.
JlaGoparopHas paboTa
«M3ydyenune ocobeHHOCTEH
CTPOCHUS CKEJIeTa YeJIOBeKa,
CBSI3aHHBIX C
MPSIMOXOKJICHUEM)

0.5

43

JBroKy1ye cuibl
AHTPOIIOTEHE3A

44

CooTHoOLIEHHUE
OHOJIOrNYECKUX U
COIMATBHBIX (haKTOPOB B




aHTPOIIOreHe3e

45

OCHOBHBIE CTaIUU
aHTPOTIOTeHe3a

46

ITaneoreneTnka u
[MaJeOreHOMHUKA

47

DBOJIOIUS COBPEMEHHOTO
YeJI0BeKa

48

UYenoseueckue pachl.
[IpakTuyeckas pabora
«M3ydyeHue 3K0JI0rn4ecKux
aZjanTanui 4eI0BeKay

0.5

49

MexauciuIInHapHbIS
METO/bl aHTPOMOJIOTUU

50

3apokJeHNe U pa3BUTHE
9KOJIOTUU

51

MeTo/1bl 5KOJIOTHH.
JlabopaTtopHnas pabota
«3yyenune meTo10B
9KOJIOTUYECKHUX
HUCCIIEIOBAHUI

0.5

52

3HaYEeHUE IKOJIOTHUIECKAX
3HAHUU 1)1 4eJI0BEKA

53

Dkonorudeckue GpakTopsl

54

AluoTtudeckue HakTopsl.
CBeT KaK 3KOJIOTHUECKHUI
(daxTop. JlabopartopHas
pabota «BoisiBneHue
MPUCTIOCOOICHHI OpraHN3MOB

0.5




K BJIMAHHIO CBETA»

55

AbuoTtnueckue GpakTopsl.
Temneparypa kax
IKOJIOTHUECKUN (HaKTOP.
JlabopaTtopHnas pabota
«BplIsBIEHUE
MPUCTIOCOOJICHU OpTraHU3MOB
K BIUSTHUIO TeMIepaTypbD»

0.5

56

AbGunotndeckue GakTopsl.
BrnaxHnocTs kak
9KOJIOTUYECKHUH (PaKTop.
JlaGopaTopHas pabota
«AHaTOMHYECKHE
0COOCHHOCTH PaCTCHHI U3
pa3HBIX MECT OOUTAHUS

0.5

57

Cpensl 0OuTaHUSI OPraHU3MOB

58

buonoruueckue PUTMBI

59

JKuznennsie popmbl
OpPraHu3MOB

60

buotnueckue hakropsl

61

3HaueHue OMOTHYECKUX
B3aMOJIEUCTBUN IS
CYLIECTBOBAHUs OPraHU3MOB B
cpene oOuTaHHUs

62

DKOJIOTHYECKUE
XapPaKTEPUCTUKH TTOMYJISIIHH

63

OCHOBHBIE TOKA3aTETN
HOHy.]'ISIIII/II/II YHUCJICHHOCTD,




IJIOTHOCTb, BO3PACTHAS U
I0JIOBAsi CTPYKTYypa

OCHOBHBIE TOKA3aTETN
TIOITYJISILIAH: POKIAEMOCTb,

64 MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITUU

65 DKoJloruyeckasl CTpykTypa
MOMYJISIIUN

66 JluHamuKa MOMyJIALUny U e€
peryJIsIus
Kpussie pocta yncieHHOCTH

67 nonyssiuu. Kpusbie
BbDKUBAHUS
DKOJIOTHYEeCKast HUIIIA BUOA.

68 JlaboparopHast paboTa
«IIpucrnocobeHust CeMsH 0.5
pacTeHul K pacCeICHUIO»

69 Bun xak cucrema nonyssiuun
70 3aKOHOMEPHOCTH MOBEJCHUS 1
MUTpalnil )KUBOTHBIX

71 Co00111€CTBO OPraHu3MOB —
OuoLEeH03

7 DKocucTeMa Kak OTKpPhITas
cucremMa

7 KpyroBopoT BemecTB 1 mOTOK
SHEPTUH B 3KOCHUCTEME

74 OcHOBHBIE TIOKA3aTENN

OKOCHUCTEMbI




75

DKOJIOTHYECKUE TTUPAMUIBI

76

W3mMmeneHnus coollecTs —
CYKIIECCUH

77

[IpupoaHbIe 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBI MOpEN U
OKEaHOB

78

[IpupoiHBIE 5KOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTENEH, TyCThIHDb

79

AHTpOHOFeHHI)IG 9KOCHUCTEMbI

80

VYpboskocucTemsl.
[IpakTuyeckas pabora
«3y4yenue u onucanue
ypOOIKOCHUCTEMBD»Y

0.5

81

3aKOHOMEPHOCTH
(hopMUpOBaHUS OCHOBHBIX
B3aMMOJICUCTBUI OPraHU3MOB
B DKOCHCTEMaxX

82

MexaHu3MEI BO30EHCTBUA
3arps3HEHUH pa3HBIX THUIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
HOHyHﬂHHOHHOM nu
DKOCUCTEMHOM YPOBHSIX

83

buocdepa —
oOmiernnaneTapHas 00004ka
3emin




VYuenne B. U. Bepnaackoro o

84 ouocdepe

25 3aKOHOMEPHOCTH
CYLIECTBOBaHMS OHOCHEpHI

26 KpyroBopoTs! BemecTs u
OMOTeOXUMHUYECKUE LIUKIIBI

%7 30HaNBHOCTH OHOCHEPHI.
OcHoBHbIE OMOMBI CYyILIN

88 YcroitunBocTh 6uochepsl

29 DKoJIorn4eckue KpU3uChl U UX
HNPUYHHBI

90 Bo3szeiicTBue 4yenoBeka Ha
ouochepy
AHTpPOIIOr€HHOE BO3/IEHCTBUE

91 Ha PaCTUTEIIbHBIN U
JKUBOTHBIN MUP

92 OxpaHa npuposl
OCHOBHBIE IPUHLUIIBI

93 YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA U MIPUPOIBI
PauvonansHOE

94 MIPUPOJIOTIONB30BaHHUE U
COXpaHEHHE OMOJIOTHIECKOTO
pazHooOpa3us 3eMiu
O6o01ieHne o Teme

95 «MukposBosroLys U €€
pe3yabTaThDY

96 O06001IeHME 10 TEME




«Maxkpo3Bomronus u e€
pe3ynbTaThD

97

O00011IeHIE IO TEME
«IIpoucxoxacHre U pa3BUTHE
JKA3HU Ha 3eMIIe»

98

O0001IEeHME 110 TEME
«[IpoucxoxaeHune yenoBeka —
AHTPOTIOTEHE3)

99

O0001IEene Mo TEME
«IKOJIOTHS — HayKa O
B3aMMOOTHOIIIEHUIX
OpPTaHU3MOB)

100

O0001IeHME 10 TEME
«OpraHu3Msl U cpeja
oOuTaHug

101

O06006111eH1E IO TEME
«IKOJIOTHSA BUIOB U
OIS

102

Ob6o06muieHue o Teme
«buocdepa — rmodanpHas
IKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

7.5







ITPOBEPAEMBIE HA ETD 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHMNSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl CpeIHEro
001ero o0pa3oBaHus

ChopMHUpPOBAHHOCTH 3HAHUNW O MECTE W POJM OHMOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUH COBPEMEHHOM
€CTEeCTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUU 3aKOHOB MIPUPO/IbI
U pEUeHUWH  JKU3HEHHO  BAXHBIX  COLMAJIbHO-3THYECKHX,
SKOHOMHUYECKHX, IKOJIOTHYECKUX MPOOJIEM YEJIOBEUECTBA, a TAKKE B
pelIEHUH BOIPOCOB PAIMOHAIBHOIO IPUPOJIONOJIb30BAHUSA, B
(GbopMUPOBAHNN I[IEHHOCTHOTO OTHOIIEHUS K MPHUPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIa/I€ POCCUMCKUX U 3apyOekKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTHUHN

Brnanenue cucremoii 3HaHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMUSI, UCTIOJIB3YEMbIX B OMOJIOTHYECKUX UCCIEIOBAHUSIX KUBBIX
O0BEKTOB M 3KOCHUCTEM (ONHMCAaHUE, W3MEpPEHHE, IPOBEICHHE
HaOmoIeHni); croco0aMy BBISIBICHUS U OIICHKH aHTPONOTEHHBIX
W3MEHEHUI B IPUPOJIE.

YMeHHe BbIABUTATh TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTATLHBIMU
cpenctBaMu, GOpMynIHpysl IIellb HCCICNIOBaHUS, aHAIU3HPOBATH
MOJIyYEHHBIE PE3yJIbTaThl U J€aTh BBIBOJIBI.

BrisiBiieHrE 3aBUCHMOCTH MEXKIY HCCIEAYEMBbIMH BETUYHMHAMH,
00BsICHEHHUE TTOTYYCHHBIX PE3YJIBTATOB U (JOPMYIUPOBAHNE BHIBOJIOB

C UCITIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeopI/Iﬁ " 3aKOHOB

YMeHue BajeTb CHCTEMOW OWOJIOTMYECKHUX 3HaHUM, KOTOpas
BKJIIOYAET: OCHOBOIOJIAraloIIne OMOJIOTMYECKHE TEPMHHBI M MOHSTHS
(W3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BUJI, HOMYJISALMS, SIKOCUCTEMA,
OuorieHo3, Ouoctepa; MeTadoIM3M, TOMEOCTa3, KICTOYHbIM UIMMYHUTET,
OuocuHTe3 Oenka, OHMOMOIMMEpBI, JHCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIIPOM3BEICHME, HaCJIEJCTBEHHOCTb, WU3MEHYHBOCTD,
9HEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosjoruueckue Tteopuu: kierouHas teopus T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIBHO-CENEKTUBHOIO UMMYyHHUTETA [1.
Opmux, 1.M1. MeynukoBa, XpOMOCOMHasi TEOpUsSI HACIIEICTBEHHOCTH

T. MopraHa, 3akoH 3apoasiiieBoro cxojicrsa K. bapa, apontonnonHas




teopust Y. JlapBHHA, CHHTETHYECKass TEOPHUS SBOJIOLHH, TEOPHUS
antpororene3a Y. Jlapsuna; teopust Ouoreonenoza B.H. Cykauésa;
yuenue H./M. BaBuiioBa o neHTpax MHOrooOpasust U MPOUCXOKICHUS
KyJbTYpHbIX pacteHuii, yudenue A.H. CeBepuoBa 0 nyTix u
HaIpaBJeHUsAX HBoIOIMH, yaerne B.U. Bepaanckoro — o 6uocdepe);
3aKOHBI  (enuHOOOpa3Wst ~ MOTOMKOB  IEPBOrO  TOKOJICHUS,
pacIleIIeHUs] TIPU3HAKOB, HE3aBUCUMOI0 HACJIEOBaHMs IIPU3HAKOB
I'. Mennens; CUEIIEHHOIO HacleqOBaHusl NMPU3HAKOB U HAPYIICHUS
cuerieHuss reHoB 1. MopraHa; TIOMOJIOTMYECKMX pSAJIOB B
HacjeAcTBeHHOM wu3MeHunBocTd H.M. BaBumioBa;, reHeTHUECKOTO
paBHoBecus Jx. Xapau u B. BaiinGepra; 3apojblieBoro cxoJcTaa
K. bapa; 6uorenernueckuii 3akon . ['ekkens, ®. Mroiepa);
IPUHLIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuauMyma 0. JInbuxa, 5K0JI0rHuecKoi MupaMuIbl YUCel,
OMOMACCHI U DHEPTHH);

runote3bl (koarepatHoit AWM. Omapuna, nepBuyHoro OynaboHa JIk.

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

YMmenune peuiaTtb ITOHMCKOBBIC OMOJIOrHYECKHUE 3aa4; BBISBIIATH
MMPUYIUHHO-CIICACTBCHHBIC CBA3HU MCXKAY HCCIICAyEMbIMU
OMOJIOTUYECKUMU O6’BCKT€[MI/I, mnmponeccaMm M ABJICHUAMU; [OCJIATh
BBIBOAbI U IIPOTrHO3bI HA OCHOBAHUU ITOJIYUYCHHBIX PE3YJILTATOB,

COCTABJIATh T'CHOTUIIMYCCKHUEC CXEMbI CKPCIIUBAHWA IJI PAa3sHBIX THIIOB
HaCJICJOBAaHUA IPU3HAKOB Y OPraHu3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U SHCPI'MH B 3KOCUCTEMAX (I_[eHI/I IHUTaHWA, ITMIICBLIC CCTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOGHHUEM U
(GYHKUMSMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHeW, OpraHaMu u
CHUCTEMAMM OpPraHOB y PAaCTEHHUH, XUBOTHBIX M YEJIOBEKA; MEXIY
ATanaMu oOMeHa BELIECTB; dTalaMH KJI€TOYHOIO [IMKJIA U )KU3HEHHBIX
IIUKJIOB ~ OPraHM3MOB; JTalmaMH SMOpPUOHAIBHOTO  Pa3BUTHS;
TEHOTUIIOM U (EHOTHNOM, (EHOTUIIOM M (aKTopaMH Cpe.bl
oOuTaHUsA;  IpOIEcCaMU  SBOMIOLMH;  ABMKYIIUMH  CHJIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTAMM  pa3IUYHbIX  JKOCUCTEM U

NpUCHOCOOTICHUSAMHU K HUIM OPTaHU3MOB

YMeHue BhIIEISITh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKIECTOUHBIX
¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTCOIIEHO30B, IKOCUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHUCTEM OPTraHOB pacTEHUH,

JKHBOTHBIX, YCIO0BCKaA, nmponeccoB KHU3HCACATCIIBHOCTH,




IMPOTCKAOIINUX B OpraHu3Max paCTeHI/Iﬁ, JKHUBOTHBIX M 4YCJIOBCKA,
OMOJIOTMYECKUX IMPOIECCOB: oOOMEHa BemecTB (METaboIu3M),
uHGOpMAIIMU U TPEBpAIICHUS YHEPTHH, OPOKEHUs, aBTOTPOGHOTO U
reTepoTpopHOr0 THUIIOB MUTAHHSA, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me#03a, TaMeTOreHe3a, YMOPHOTreHe3a, MOCTIMOPHOHAIEHOTO
Pas3sBUTHA, Pa3SMHOKCHHA, WHAWBHUAYAJIBbHOI'O Pa3BUTHUSA OpraHU3Ma
(oHTOTEHE3a), B3aMMOJCICTBUS T'€HOB, TETEpPO3Hca; JCHCTBHIA
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOIIETro, IBIKYIIETO H
pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa; aJUIONAaTPHYECKOro |
CUMIIATPUYICCKOT'O BI/II[OO6paSOBaHI/ISI; BJIMAHUA OBWIKYIIHUX CHJI
SBOJIIOIIMM  HA TeHO(OHJ  MOMYJSAIUH; MPUCTIOCOOIEHHOCTH
OpraHM3MOB K cpele OOWTaHWs, YepeIOBaHHMS HAIPABICHHNA

9BOJIIOLUH,; KPYTOBOPOTa BEIIECCTB U ITIOTOKA SHCPIrUH B DKOCUCTEMAX

C(bOpMPIpOBaHHOCTI) YMEHUA BBIACIATE CYIICCTBCHHBLIC ITPU3HAKH
BHPYCOB, KJIETOK IIPOKApUOT H DYKAPHUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOT€OIIEHO30B M KOCHCTEM;
0COOCHHOCTH IMPOIIECCOB OOMEHA BEIECTB M MPEBPALICHUS YHEPTUH
B KJIETKE, ()OTOCHHTE3a, INIACTUYECKOTO U YHEPreTHIecKoro oOMeHa,
XeMOCHHTE3a, MMHTO03a, Mei03a, OIUIOJOTBOPEHHUS, pA3BUTHS U
Pa3sMHOXKEHUs, MTHIMBUAYAILHOTO pa3BUTHS OpraHu3Ma (OHTOreHes3a),
O0pBOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOTO otbopa,
BUJ000pa30BaHus, MPUCIHOCOOJIEHHOCTH OPraHu3MOB K Cpele
O6I/ITaHI/I$I, BJIMAHUA KOMIIOHCHTOB JKOCHCTCM, AHTPOIIOICHHBIX
U3MEHEHUH B 3KOCHCTEMaX CBOECH MECTHOCTH, KPyTrOBOPOTa BEIIECTB

U TIpeBpallleHus SHEpTun B Onocdepe

YMmenue UCIIOJIb30BaTh COOTBETCTBYIOIIINE apryMeHTHI,
OHMOJOTMYECKYI0 TEPMUHOJIOTUIO U CHUMBOJIMKY JJISl I0Ka3aTelbCTBa
pPOJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKHUX T'PYIIIT; B3aUMOCBSI3U
OpTaHW3MOB M CpeIbl OOWTAaHUS, EIUHCTBA YEIOBEYECKHX pac;
HEOOXOJUMOCTH  3[0pOBOro  o0Opaza  KH3HH,  COXpaHEHHUS
pazHooOpa3usi BUAOB U IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHHUSA

IIPUPOJBI U YEIOBEUECTBA

YMeHHe KPUTHYECKH OIICHHBATh HMHQPOPMAIMIO OHOJIOTHYECKOTO
COJIEpXKaHUs; UHTEPIIPETUPOBATh ITUUECKUE ACTIEKThl COBPEMEHHBIX
UCCIeIOBaHN B OWoNorMHM,  MEAWIHMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh rinobaabHbIE HKOJIOTHYECKHE poOIeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IMO3UIIHIO




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buonorus kak HayKa. JKuBbie CHCTEMEI U BX HN3YUCHUC

1.1

CoBpemeHHass OHONOrMs — KOMIUIEKCHass Hayka. buonmormueckue Hayku u
u3zydaemble UMH npoOieMbl. DyHnaMeHTaIbHbIE, NPUKIAJHBIE U MOUCKOBBIE
Hay4YHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OHONOTUM B (HOPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTuHbel Mupa. I[Ipodeccun, cszanuble ¢ Ouonorueil. 3HaueHue OMOJIOTUU B
IIPAKTUYECKON [JEATENBHOCTH 4YEJIOBEKa: MEIULUHE, CEJIBCKOM XO3SMHCTBE,

IIPOMBILIIEHHOCTH, OXPaHE IPUPOLBI

1.2

JXKuBble cucteMbl Kak nmpeaMeT n3ydenust ononoruu. CBOMCTBA )KUBBIX CUCTEM:
€MHCTBO XMMHMYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIOKHOCTb U
YHOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMoOopraHu3alus,
CaMOBOCIPOU3BEAEHUE, Pa3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOoBHM OpraHu3anu KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KJIETOYHBIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(OmoreoneHoTHueckuit), 6uocdepusiid. Ilpoueccrl, MPOUCXOIAIIUE B KUBBIX
cucremax. OCHOBHBIE MpHU3HAKU >KUBOTO. JKH3HB Kak (opMa CyIIECTBOBAHHUS

MaTepuu

1.3

Mertoabl Guonoruyeckoir Hayku. HaOmiogeHue, n3MepeHHe, SKCHEPUMEHT,
cucTeMaru3anus, MeTaaHanu3. IloHATHE O 3aBHCHMONl HW HE3aBHCHMOM
nepemeHHou. Iinannposanue skcnepumenTa. [locraHoBKka U IpoBeEpKa THIIOTES.
HyneBast rumote3a. Ilonatue BBIOOPKM U €€ JOCTOBEPHOCTb. Pa3zbpoc B
Ouosiorn4eckux JaHHbIX. OLEHKa JOCTOBEPHOCTU IOJIYYEHHBIX pPE3yJIbTaTOB.
[IpyuuHBl HCKaXXKEHUS PE3yJIbTATOB dKcHepuMeHTa. [IoHATHE CTaTHCTHYECKOTro

TECTA

Knerka kak Omonorudeckas cucTemMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHAbHAS €AMHUIIA )KUBOTO. McTOpust OTKpBITHS
kietku. Pabotsr P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBanH, M.
[Mnetinen, P. BupxoB). OcHOBHBIE TOJOXEHUS COBPEMEHHON KICTOYHOU
TEOPHH.

MeToapl  MOJEKYJSIPHOM W KJIETOYHOH  OWOJIOTMH:  MHKPOCKOIHS,
xpomarorpadusi, 3nekTpodopes, METOI MEUEHBIX aTOMOB, U depeHIInalIbHOe

ueHTpudyrupoBanue, KyJbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpOdJieMeHThl. Bona




U €€ poJib KaK pacTBOPUTEIIS], peareHTa, y4acThe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOperyIauuu. MuHepanbHble BEIIECTBA KIETKH, UX OHMOJOTHYECKasi POb.
PoJib KAaTMOHOB U AHMOHOB B KIIETKE.

buonoruueckue mnonumepsl. benku. AMHMHOKHUCIOTHBIM cocTaB  OEJIKOB.
Crpyktypbl OenkoBoil Mousiekysbl. llepBuuHas cTpykTypa Oenka, MenTUAHAs
CBsA3b. BTOpHuHas, TpeTuyHasi, YeTBEpPTUYHAS CTPYKTyphl. JleHaTypaums.
CoiictBa 6enkoB. Knaccudukanus 6enkoB. buonornueckue GyHKIUN OEIKOB.
VYrneBoabl. MoHOcaxapupl, AUCaxapuibl, OJIUTOCAXapUIbl U MOJUCAXaPUIbI.
O6mmii TuIaH cTpoeHusT W (PU3UKO-XMMHUYECKHUE CBOWMCTBA YTJIEBOJOB.
Bbuonoruueckue GyHKINHU YTIIEBOJIOB.

Jlununsl. 'mapodunsHo-ruapodobHbIe cBoiicTBa. Kiaccudukanus Jununos.
Tpurnuuepuasi, dhochonumuapl, BOCKH, cTepoubl. buomornueckue GyHKIUNA
munuaoB.  OOmue cBoicTBA OMOJOTMYECKMX MeMOpaH — TEeKy4decTb,
CIOCOOHOCTH K CaM03aMbIKaHHIO, ITOTYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. [JHK u PHK. CrpoeHne HYKJIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Tpuniun kommnementapHoctu. [IpaBumo Yapradda. Ctpykrypa
JIHK — nBoitnas ciimpanb. MecroHaxoxaeHue u ononorndeckue ¢pynkmun JJTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B Mmodekyiae ATO.
buonornueckue Gynkiun AT®. BoccTaHoBIIeHHBIE IEPEHOCUYUKH, UX (PYHKIIUN
B kietke. CekBennpoBanue JTHK.

CrpykrypHast Ouonorusi: OMoOXUMHUYECKHE W OMO(DU3MUECKHE WCCIICOBAHHUS

coCTaBa 1 HpOCTpaHCTBeHHOﬁ CTPYKTYPbI 6I/IOMOHeKy.]'I

23

Tumbl  KJIETOK: JyKapHOTHUecKas U mnpokapuoruyeckas. CTpyKTypHO-
(byHKIMOHAJIbHBIE 00pa30BaHUS KIETKH.

Crtpoenue mpokapuoTHuueckou kiaeTku. Kietounas cTeHka OakTepuil U apXei.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUYECKHX
KJIETOK. MecTO U poJib MPOKApUOT B OMOLIEHO3aX.

Crtpoenue U QyHKUMOHUPOBAHHE 3yKapUOTHUYECKOW KieTKH. IlnazmaTnueckas
MeMOpana (rrazmanemma). CTpyKTypa IIa3MaTiaeckoi MeMOpansl. Tpancrnopt
BEIIECTB 4epe3 IUIa3MaThdeckyro MeMmOpaHy: macCUBHBIN (ouddysus,
obneruénnas auddys3us), akTUBHBIM (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PaGora HaTpuii-kaaueBoro
Hacoca. DHJOIMTO3: MUHOLIKTO3, (haroruTo3. Dk3o0muTo3. Kietounas creHka.
Crpykrypa v GyHKIIUU KICTOYHON CTCHKU PACTEHH, TpUOOB.

[Mutornasma. Ilurozons. L{utockener. J[BmkeHue nuromiaazmbl. OpraHousl
kiaeTku. OpaHoMeMOpaHHbIE OpPraHOMIbl KJIETKH: SHAOIUIA3MaTHUYecKas CeThb
(BIIC), anmapar 'onbku, TU30COMBI, X CTpOEHHE U (PyHKIMU. B3auMocBs3b

OJTHOMEMOpPaHHBIX OPraHOUI0B KJIeTKH. CTpoeHHEe rPpaHyIIPHOTO PETUKYITyMa.




Cunrte3 pactBopuMbix OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. [ maakuid
(arpaHynspHBIA) SHAOIIA3MATHYECKUN peTUKyIyM. CekpeTopHas (QyHKIUS
annaparta ['onbmxu. TpaHcnopT BewmiecTB B KieTKe. Bakyosiau pacTUTENBHBIX
kietok. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

Crtpoenne u (GYHKIMM MHUTOXOHIpHHA W TulacTH. llepBuuHbIE, BTOPHUYHBIE U
CIIO)KHBIE  IJIACTUABI  (OTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannbie opranouabl kietku CrpoeHue M (QYHKIMM HeMEeMOpaHHBIX
OpraHousioB KjieTku. PubGocombl. MukpodpuiameHTsl. MBIIIEUHbIE KIIETKH.
MukpotpyOouku. Knerounslii nentrp. CTrpoeHMe U ABHKEHHE JXTYTHKOB U
pecHruek. MUKpoTpyOOUKH IUTOTUIa3MbI. [leHTprob.

Anpo. OOosouka sapa, XpOMaTHH, KapuoIula3Mma, SAPBIIIKHU, UX CTPOEHUE U
¢byukuuu. SnepHbiii GenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pPacHoONIOKEHHE
XpOMOCOM B MHTep(}a3HOM spe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BkmodeHusa. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTUTENbHOM, KUBOTHOM, TPUOHOIT)
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AccuMMISIIMS ¥ TUCCUMUJISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(HBINA U TeTepOoTPOPHBIA. YUacTue KHCIOpoaa B OOMEHHBIX
nporeccax. JHepreTuueckoe obecredeHue KieTku: mnpeBpamieHue ATO B
oOMeHHbIX mporeccax. PepMEHTATUBHBIA XapakTep peakiuil KJIeTOYHOIo
Merabomm3ma. DepMeHThI, WX CTPOCHHUE, CBOWCTBA U MEXaHU3M JCHCTBUSA.
Kodepmentsl. Ornuunst (EepMEHTOB OT HEOPTaHMYECKUX KaTalu3aTOpOB.
benku-aktuBaToppl M OCNKU-UHTUOUTOPBL.  3aBHCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIHi OT Pa3INYHbIX (PaKTOPOB.

[lepBHuHBIl CHMHTE3 OpraHMYecKHX BemecTB B KieTke. PortocuHTte3. Pousb
XJIOpPOIUTACTOB B Tporecce QorocuaTe3a. CBeToBas W TeMHOBas (asbl.
[TponykTuBHOCTH (poTOCHHTE3a. BnusHue pa3nuyHbXx (aKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHue (POTOCUHTESA.

XEeMOCHHTE3. Pa3znooOpa3ue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIHPYIOLTHE OaKTepuH, *Kele300aKkTepun, cepoOaKTepuu, BOJIOPOIHBIC
OakTepuu. 3HaUEHUE XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Buabl Opoxenus. IlponykTsl OpoxeHHs U X
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HEH.

AdpoOHBIE OpraHU3MBbl. DTarbl SHEPreTnyeckoro oomMeHa. [loaroToBuTeNbHBIN
sTan. [ uKonmu3 — 0eCKUCIOPOIHOE PACLIECTIIIEHUE TIFOKO3BI.

buonornueckoe OKHCIIEHHE, WIM KJIETOYHOE AbIXaHue. Poib MUTOXOHApPHI B

mnmponeccax OHOJIOTHYECKOTO OKHMCJICHUSA. LII/IKHI/I‘IGCKI/IG pCaKknuu.




OxucnurensHoe pochopunupoBanue. [lpenmyiiectsa a3poOdHOro Myt 0OMeHa

BEIIECTB Tepe aHa3POOHBIM. DPPEKTUBHOCTD IHEPTETUIECKOTO 0OMEHa

2.5

Peakuun matpuuHoro cuHtesa. lIpHHIMI KOMIUIEMEHTApHOCTH B pEaKLUsAX
MaTPUYHOTO  CHHTe3a.  Peamu3anuss  HacleICTBEHHOM  HMHQOpMaIuu.
['enernueckuii koa, ero cBoicTBa. TpaHckpumnius — MatpuuHbiii cuHte3 PHK.
[IpyHOMIIBI  TPAHCKPUNIMM:  KOMIUIEMEHTapHOCTh, aHTUIAPAJIEIbHOCTD,
aCUMMETpUYHOCTh. TpaHcisanms u e€ sranbl. Yyactue TpaHcnoptasix PHK B
O6uocunTe3e Oenka. YcinoBus OmocuHTe3a Oenka. KoaupoBanue aMMHOKHUCIOT.
Poxw pubocom B OnocuHTe3e Oemka.

Opranusanus reHoMa y MPOKapuoOT U dyKAapUOT. Peryisnus akTHBHOCTH I'€HOB
y npokapuot. I'unoresa onepona (®. XKako0o, XK. Mano). Perynsuus oOMeHHBIX
IpoueccoB B kieTke. KiieTounslil romeocTas.

Bupycol — HekneTouHble (OpMBbI KU3HU U OOIUratHeie mapasutsl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruodaros.

Bupychsbie 3a0oneBanus uyenoBeka, :uBOTHbIX, pactenuit. CIIN/, COVID-19,

COoMaJIbHBIC 1 MCIUINHCKHUC l'[p06J'IeMH

2.6

Knerounsnii 1ukn, ero mnepuoabsl W perymsimus. Wutepdaza u  MuUTO3.
OcobeHHOCTH TPOLIECCOB, MpOTeKaroIuX B MHTepdase. [ToaroToBka KieTku K
nenenuto. [IpecuHTeTHYEeCKUE  (MIOCTMUTOTHYECKWN), CHHTETHYCCKHUN W
MIOCTCUHTETUYECKUH (TPEMUTOTHUECKHI) IEpUOAbl HHTEP(a3bI.

Marpuunsiii cunre3 JJHK — perumxanusa. IIpuanuns! permkanuu JTHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTHUIIAPAJUIEIbHOCTD.
Mexanusm perummkanuu [JTHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl
U TejroMmepasza. XpPOMOCOMHBIM HAOOp KJIETKU — KapuOTHUIN. JMIUIOMIHBIA |
rarIouAHbIM  HAaOboOpbl XpomMocoM. ['omosorumunble XpoMocombl. [lomoBeie
XPOMOCOMBI.

Jlenenne kieTku — MuTo3. CTaguu MUTO3a U MIPOUCXOMSIINE B HUX MPOLECCHI.
Tuner muto3a. Kaprokunes n nuToknHe3. buosorndeckoe 3Ha4€HHE MHTO3A.
Perynsuuss mMuTOTMYECKOro LUMKIA KiIeTKU. IIporpammupyemas KieTo4Has
rubesb — anomnTo3.

cI)yHKHI/IOHZ:UII)H2151 T'CHOMHKA

OpranusM kak Ouoyiornyeckas cuctema

3.1

OAHOKIIETOYHbIE,  KOJOHUAIbHBIE, = MHOTOKJIETOYHBIE  OPraHU3Mbl |
MHOTOTKaHEBbIC OPTaHU3MBI.

@dopMBI pa3MHOKEHHS OPTaHU3MOB: Oecronioe (BKJIOYAsh BEreTaTUBHOE) H
nmonoBoe. Buael OGecnonoro pa3MHOXKEHHUSA: [OYKOBAHHE, CHOPYJISIUS,
(bparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBwle kieTku, win TameThl. Meito3. Craauu




Mmeno3a. [loBenenne xpomocoM B Meiose. Kpoccunrosep. buonormueckwmii
CMBICJI M€103a U MOJIOBOTO Ipouecca. Meno3 v ero MecTo B )KU3HEHHOM LIMKJIE
OpPraHHU3MOB.

IIpenzaponpimieBoe passutue. I'ameroreHes y >kMBOTHBIX. [lo0BBIE XKene3bl.
OOpa3oBanne © pa3BUTHE TIOJOBBIX KJIETOK. CrnepMaroreHe3 M OOTeHE3.
Ctpoenue moNoOBBIX KIETOK. OIUIOJOTBOpPEHHE M 3MOPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CrnocoObl  OIUIOIOTBOPEHHUS: Hapy»HO€,  BHYTPCHHEE.
[TapTenorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHes). Cramuum sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe JArymku). Ipodienue. Tumsl apobnenus. OcobeHHoCTH
Apo0JieHUsT MIIEKOIUTAIOMIMX. 3apOo/bIIeBble JTUCTKU (TacTpysisiuus). 3akiiajaka
OpraHOB W TKAaHEW W3 3apOABILIEBBIX JHMCTKOB. B3auMHOe BiIHMsAHHE dYacTeu
Pa3BHBAIOLIECTOCS 3apojbllia (SMOpPHOHATBHAS HMHIYKIUS). 3aKiaika IUIaHa
CTPOEHHUS UBOTHOIO KaK PE3yJbTaT UEPAPXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTHE PA3IMUHBIX (AKTOPOB OKpYKaroLIeH
cpenpl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuoHnanbHbll mnepuon. Ilpsimoe wu
HernpsiMoe pasButue. Pa3zBute ¢ Meramopdo3oM y OEClIO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHonornueckoe 3HaueHHE NPSAMOIO M HENPSIMOTrO
Pa3BUTHSA, UX PACIPOCTPAHEHHUE B IpHUpoe. Tumel pocta KUBOTHBIX. DaKTOPHI
pEeryJsiiMM  poCTa JKUBOTHBIX M denoBeka. Craguu NOCTIMOpPHOHAIBHOTO
pa3BUTHs y )KUBOTHBIX U 4esloBeKa. Ileproabl oHTOreHe3a 4enoBexa.
PasmHoxeHue u pasBuTue pacreHuid. ['ameroputr u cropodur. Meiio3 B
KU3HCHHOM IMKJe pacTeHui. OOpa3oBaHue crop B Mpolecce Menosa.
I'amerorene3 y pacreHuid. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTEIbHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuid. OOpa3oBaHue
U pa3BUTHE ceMeHU. MexaHM3Mbl pEryJisilud OHTOI€HE3a Yy pPACTEHUH WU

JKHUBOTHBIX

I/ICTOpI/IH CTAaHOBJICHUA W PpPa3BUTHA TI'CHCTHKM KaK HaAyKH. OCHOBHBIE
TCHETHYCCKHE IMOHATHUS M CHUMBOJEL. [ OMOJIOTHYHBIC XpOMOCOMBI, aJIJICIIbHBIC

I'CHBI, AJIbTCPHATHUBHBLIC IPU3HAKU, IIOMI/IHaHTHBIﬁ u peHeCCI/IBHBIf/'I IMPU3HAK,

32 TOMO3UTOTa, TETEPO3UroTa, YHCTas IUHUS, TUOPUIBI, TEHOTUN, (EHOTHI.
OcCHOBHBIE METOABl TE€HETUKH: THOPUIIOJIOTHYECKUN, IUTOJIOTHYCCKUM,
MOJIEKYJIAPHO-T€HETUYECKUI
Monorubpuanoe ckpemmBanue. IlepBbriii  3akoH MeHgens — 3aKoH

13 eIMHOOOpa3usi THOPHIIOB TEPBOrO TMOKOJEHUs. [IpaBUiIO JOMHHHUPOBAHHS.

Bropoii 3akoH MeHaens — 3aKOH pacLICIUICHUs NpU3HAKoB. Lluronornyeckue

OCHOBBHI MOHOFI/I6pI/I,Z[HOI‘O CKPCIIMBAHUA. I'unore3a YUCTOTHI TaMeT.




AHanusupyromee ckpemurBaHue. 1IpoMeKyTOUHBIN XapakTep HaclIeIOBaHHS.
Pacmiennenue npru3sHakoB IpU HEMOJIHOM JOMUHHUPOBAHUU.

JlurubpuaHoe ckpeuBanue. Tpetuil 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HacjaedOBaHUs  NpU3HAKOB.  L[WTONOrMYECKHEe  OCHOBBI  JAWTHOPHIHOTO
CKpEILIMBaHHUS.

CuerienHoe HacnenoBaHue mnpusHakoB. Paboter T. Moprana. CueruieHHOE
HACJIEIOBAHUE T'€HOB, HAPYIUECHHE CLEIUICHUS MEXKJy I€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M ONpEJeNIeHUsl Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbBIN U rereporaMeTHblid noJl. ['eHernueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JIEMCTBUE
refa. MHOXECTBEHHBIN ajljIenu3M. B3auMoaelcTBHE HealJIeIbHBIX I'€HOB.

Kommnemenrapaocts. Onucras. [loaumepus
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BiaumoneiictBie TeHOTHNAa © Cpeabl mpu  (GopMUpOBaHUU  (PEeHOTHMA.
N3menunBOCTh NMpu3HakoB. KauecTBEHHbIE U KOJIMYECTBEHHbIC MPU3HAKU. BUIbI
M3MEHYMBOCTY: HEHACICACTBEHHAS U HACICACTBECHHAS.

MoudukaimonHass ~ M3MEHYMBOCTh.  Pomb  cpemsl B (JOpMUPOBAHUU
MOIU(HUKAIMOHHON M3MeHuYnBOCTH. Hopma peakimu mpusHaka. BapuanmoHHBIH
psan u BapuanmonHasi kpuBas (B. Horanncen). CpoiicTBa Moau(HKaIMOHHON
HW3MEHYUBOCTH.

I'enoTunmyeckas H3MEHUMBOCTH. (CBOIMCTBA TICHOTUIIMYCCKOM HM3MCHYMBOCTH.
Bupl reHOTUNTMYECKON M3MEHUYMBOCTH: KOMOMHATUBHASL, My TAI[HOHHASI.
KomOnHaTuBHAasT W3MEHYMBOCTh. MeW0O3 H TIOJOBOM TMpPOIECC — OCHOBA
KOMOMHATHUBHOM U3MEHUYHNBOCTH. POJIb KOMOMHATHBHON H3MEHYUBOCTH B CO3JaHUHI
TEHETHYECKOTO Pa3HO00pa3us B Mpe/eiaX OAHOTO BUJIA.

MyTtaimoHHas "3BMEHYUBOCTb. BU/IbI MyTallUii: TeHHBIE, XPOMOCOMHBIE, FTEHOMHBIE.
CroHTaHHbIE W WHAYLUMPOBAHHBIE MYTallMW. SIJIEpHbIE M LMTOIUIA3MaTHYECKHE
MyTaimd. COMaTHYECKWE M TIOJIOBbIE MyTaluu. [IpWYMHBI BO3HUKHOBEHHSI
MyTauui. MyTareHpl W WX BIMSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO IMpOLEcca. 3aKOH TOMOJIOTMUECKUX PSJOB B HACJEICTBEHHOU
m3menunBoct  (H.M.  BaBunoB).  BHesjepHas  WM3MEHYMBOCTH |

HaCJICACTBECHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMMa HMCCIEJOBAaHHUS T'e€HOMaA
yenoBeKa. MeTonbl HM3y4YeHUs TE€HETHKM YEJIOBEKA: T'€HEaJOTHMYECKHUid,
OJIM3HEIOBBIH, IIUTOr€HETUYECKUI, MOIYJIAUUOHHO-CTATUCTUYECKU,

MOJ'IeKy.]'IHpHO-l"CHeTI/I‘leCKHﬁ. COBpeMCHHOG OIIpCACIICHUC ICHOTHIIA:




MOJIHOI'€CHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUE, B TOM YHCJIC C IIOMOIIBLIO
[MI[P-anamu3a. HacnencTBeHHbie 3a0o0fieBaHWs  4YeNOBeKa. [ eHHBIE U
XpOMOCOMHBIE ~ Ooyie3HM ~ 4YenmoBeka.  bomesHu ¢ HacleICTBEHHOM
[IPEIPACIOI0KEHHOCTHIO. 3HAUEHUE MEAULIMHCKOM T€HETUKH B IPEIOTBPAIICHUT

U JJEUEHNH TEHETHUECKUX 3a00sieBannii ueaoBeka. CTBOJIOBBIE KIIETKHA

3.6

JlomecTukanuss U cesleKuus. 3apOKACHUE CENCKIMU M TOMECTHKALUU. YYEeHUe
H.M. BaBuimoBa 0 IEeHTpax MPOHCXOXKIACHUS M MHOT000pasusi KyJbTYpPHBIX
pacteHuid. Poib cenekiyy B CO3[JaHUM COPTOB PACTEHUN U IIOPOJ KUBOTHBIX.
Copt, mopoja, mrTaMM. 3aKOH TOMOJIOTMYECKMX PSAIOB B HACIEACTBEHHOU
m3menunBocty H.M. BaBuioBa, ero 3HaueHue /ISl CENEKIIMOHHOM PaOOTHI.
Metoapl ceneknMOHHON paboTbl. McKyccTBeHHBIH OTOOp: MAacCOBBIH W
WHAVBUAYAIbHBIA.  OTambl  KOMOMHAIIMOHHOW  cenekuuu.  VcmbiTanue
npousBoauTeneil mo motoMcTBy. OTOOp MO T€HOTUITY C IHOMOILBIO OLIEHKU
(dbeHoTHIIa TOTOMCTBA M OTOOP 0 reHOTHITy ¢ nomotkko aHanusza JHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ[ CEJICKIIMOHHOW paOboThl. PamuaimoHHbIHM
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYTallMil y KyJIbTYPHBIX (hopMm
opranu3moB. lcnonp3oBaHME T'€HOMHOIO pPENAKTUPOBAaHUS W  METOJOB
pexomOuHanTHBIX JIHK 17151 momy4yenust ucxonHoro Marepuana Ajisi CENEeKIUH.
[lomyuenne nonmuruionoB. BHyTpuBumoBas ruOpuanzaiys. biauskopoacTBeHHOE
CKpelIMBaHue, W1 WHOpUIMHT. HepoacTBeHHOE CKpelrBaHue, WM ayTOPHUAMHT.
I'eteposuc u ero npuumnsl. Vcnone3zoBanue rereposuca B cenekuuu. OtnanéHHas
ruOpuam3aius. [Ipeogonenue Oecruionysi MEXBHIOBBIX THOPUIOB. JloCTHKeHUs

CEJIEKLIMY PACTEHUI U KUBOTHBIX

3.7

OOBEKTBI, NCIIOIB3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpagulMOHHAs OMOTEXHOJOTHS:
xneboneueHne, TMOMYyYeHHE  KHUCIOMOJOYHBIX  MPOAYKTOB,  BHHOJEIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHI MUKPOOHMOJIOTHYECKHX TEXHOJOTHH.
[IpousBoacTBO  Oenka, AaMHUHOKHCIOT W BUTaMUHOB. VckyccTBeHHOE
OIUTIOJIOTBOPEHUE. PEKOHCTPYKIUS SULEKICTOK M KIOHUPOBAHUE KUBOTHBIX.
MeTton TpaHCIUIaHTalUWU SAEp KIETOK.

XpoOMOCOMHAsi W TE€HHas WHXKeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX JIHK. [ocTmkenuss u mepcreKTHBBI
XpPOMOCOMHOW M TEHHOW MHXEHEpHUH. MeIUIMHCKHE OHOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK

Cucrema n MHOF006paSI/Ie OpTraHU4Y€CKOIro Mupa

4.1

buonoruueckoe  paszHooOpasue  opranusmoB. CoBpeMeHHass  CUCTeMa
opranuyeckoro mupa. I[lpununumnsl kinaccudukanuu opranu3moB. OCHOBHBIE

CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.




OcoOEHHOCTH CTPOCHUS W >KH3HEIEATEITLHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, OJHOKIETOYHBIC TPUOBI, OTHOKIECTOYHBIC BOAOPOCIH, IPYTHE
npotuctel.  KonoHWanbHble  OpraHu3Mbl.  JIBMKEHHE  OJHOKJIETOYHBIX
OpPraHHU3MOB: aMEOOUTHOE, )KT'YyTHKOBOE, PECHUYHOE. 3aIlUTa Y OJTHOKJICTOYHBIX

Opranu3MoB. Pa3ipakxuMoCTh y OJTHOKJIETOYHBIX OPTaHU3MOB. TaKCHUCHI

4.2

MHorokierounsle  pacteHus. B3aumMOCBS3p  4YacTed  MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
OpranusMm kak enuHoe Leinoe. TkaHu pacTeHU. TUIBI PaCTUTENbHBIX TKAHEH:
oOpa3oBaTenpHasi, MOKPOBHAs, TMPOBOIAIIAS, OCHOBHAs, MEXaHHYeCKas.
Ocobennoctu cTpoeHus, (YHKIMH M PACTHOJOXKEHHS TKaHEH B oOpraHax

pacTeHuit

4.3

BereratuBHbIe M reHEpaTUBHBIE OPTaHbl pacTeHU. OYHKIINKA OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /J[BUKeHHE MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [loryomenue BOABI, YIVIEKUCIIOIO ra3a U MHUHEPAIBHBIX BEILLECTB
pacteHusmMu. J{pixanue pactenuil. Auddysns razos yepes NOBEpXHOCTh KIETKH.
TpaHncriopTHele cucTeMbl pacTeHud. Bblienenue y pacteHuid. 3amura y
MHOT'OKJIETOUYHbIX pacTeHuid. Kytukyna. CpencrBa nacCUBHOM M XMMHUYECKOU
3aiUThl. OUTOHLKUIBL.

Pa3znpaxxuMoCTh M peryssauus y opraHu3moB. PasapakxumocTe U peryssanus y

MHOTOKJICTOYHBIX paCTeHHfI. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroK/IeTOYHbIE  JKUBOTHBIE. B3auMOCBA3p 4acTe€ll MHOTOKJIETOYHOIO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPTAHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eguHoe 11enoe. ['omeocTas. TkaHu )KMBOTHBIX U 4YesioBeKa. THIIbI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCAMHUTENIbHAS, MbIIICYHAsl, HEPBHAs.
Ocobennoctu cTpoeHus, (YHKIMH M PACTHOJOXKEHHS TKaHEH B oOpraHax

JKHBOTHBIX MU YC€JIOBCKA

4.6

Opraspl ¥ CHCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CUCTEM OPTaHOB.
Onopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapykHbIil 1 BHyTpeHHUl ckeneT. CTpOCHHE U TUIIbl COSUHEHUS
KOCTEH.

JIBrokeHWe MHOTOKJIETOYHBIX JKMBOTHBIX. [lurtanme xkuBOTHBIX. [luTanme
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue KUBOTHBIX. KoxkHOe npixanue. XKabepHoe
1 1ErOYHOE JIbIXaHHE.

JIpIXaHr€e IMO3BOHOYHBIX UBOTHBIX. DBOJIOLMOHHOE YCIIOKHEHUE CTPOCHHUS
NErKUX TTO3BOHOYHBIX )KUBOTHBIX. JlpIXaTepbHAsI CHCTEMa YejoBeka. MexaHu3m
BEHTWIALIMM JIETKUX Y MNTHUI U MICKONUTAIOMUX. TpaHCHOpPT BEUIECTB Y
opranu3MoB. TpaHcCHoOpT BemIecTB y >KMBOTHbIX. KpoBeHOCHas cuctema u eé

opranbl. KpoBeHocHas  cucTemMa  IO3BOHOYHBIX JKUBOTHBIX. Kpyru




KpOBOOOpalieHusl. OBOJIIOLMOHHBIE YCIOXXHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI [TI0O3BOHOYHBIX >KMBOTHBIX. Bbiienenue y opranuzMoB. Beinenenue y
*KUBOTHBbIX. CokpaTuTelbHble Bakyoau. Opransl BblaeiieHus. CBs3b NOJIOCTH
Tesa ¢ KPOBEHOCHOM U BBIIECIUTEIIBHOM CUCTEMAMHU. BrlieneHre y M03BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M HX
IIPOU3BO/IHBIE.

Pa3npa>xuMocCTh U peryisinus y opranu3mMoB. Pa3zpakumMocTb y OTHOKIETOYHBIX
opranu3moB. Takcucel. Pa3npa)kxuMOCTh M peryisiiys y MHOTOKJIETOYHBIX
pacteHuil. PocTOBBIE BEIIECTBA U UX 3HAYEHHUE.

HepBHas cuctema u pedaeKTopHas peryisius y MHOTOKJIETOUYHBIX KHUBOTHBIX.
HepBHast cucrema u €€ OTAeNbl. OBOJIOLUMOHHOE YCIOKHEHUE CTPOCHMS
HEPBHOU CUCTEMBI y JKUBOTHBIX.

Pazpabotka anroputmMoB um mporpamm s 3(G(GeKTUBHON (DYHKIIMOHAIBHON
aHHOTALlMM  T€HOMOB,  TPAaHCKPHUIITOMOB,  IPOTEOMOB,  MeTa0OJIOMOB

MHKPOOPTaHNU3MOB, paCTCHHﬁ, JKHNBOTHBIX M YCJIOBCKA

OpFaHI/ISM YCJIOBCKA U €10 3JO0POBLC

5.1

OpraHsl ¥ CUCTEMBI OpraHoB 4eaoBeka. OTAesbl TOJIOBHOTO MO3I'a [I03BOHOYHBIX
KUBOTHBIX. Peduexc u peduiekropHas nyra. besycioBHble UM YCIOBHBIE
peduexcol. I'ymopasibHas peryisuus ¥ SHJOKPHUHHAs CUCTEMa *XUBOTHBIX U
yesioBeKa. JKenesbl DHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [IefiCTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOM W SHAOKPUHHOM cucTeM. ['mmoranamo-runoguzapHas

cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe U yCIOBHBIE pedIeKCh
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3amuTa opranusma ot 6onesHeil. IMmmyHHas cuctema dyenoBeka. KieTounslii u
TYMOPaJIbHBIA WMMYHUTET. Bpoxn€HHBIN, MPpUOOpeTEHHBIN crerubuIeCKHii
UMMyHUTET. Teopus KJIOHaNbHO-CENEKTUBHOrO uMMmyHurera ([1.Dpnux,
@®.M.bepuer, C.ToneraBa). BocmanurenbHble OTBETHI OpraHu3MoOB. Poub

BpO)KI[éHHOl"O HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00/1eBaHUH
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KpOBeHOCHaﬂ cuUCTEMa U €€ OpraHbl. Cepnue, KPOBCHOCHBIC COCYJblI U KPOBb.

Kpyru kpoBoobparienus. Pabora cepana u e€ perynsuus
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Ipixanne 4yenoBeka. Juddys3us ra3oB dYepe3 MOBEPXHOCTh  KIETKH.
JpixaTenbHasgs cucTeMa 4esoBeKka. JlpIxaTenbHash MOBEPXHOCTh. Peryisius

nbIXaHus. JlpIxatenpHbie 00bEMBI

5.5

[TumeBapurenbHas cucreMa d4enoBeka. OTAenbl MUIIEBAPUTEIBLHOTO TPaKTa.
[InmeBapurenpHble  Keyle3pl.  BHYTPHUIIOIOCTHOE M BHYTPHUKIETOYHOE

MUIICBAPCHUC

5.6

IToxkpoBbl m ux mnpousBoaHble. Opransl BblaeneHus. Ilouku. CrtpoeHue u
¢byHKIMOHMpOBaHUE HeppoHa. DUIbTpaLMsL, CEKpELUs U 00paTHOE BCaChlBaHNE

KaK MEXaHU3MbI pabOThl OpraHoB BbiAesneHus. OOpa3oBaHUE MOYH Y YEJIOBEKa




5.7

I[BH)KGHI/I@ yeJloBeKa: MelneyHas cucrema. CkelleTHEIC MBIIINBI 1 UX pa60Ta.

CtpoeHnue 1 TUIBI COEAMHEHUS] KOCTEH

Teopus 3Bomonuu. Pazpurue xu3Hu Ha 3emiie

6.1

OpomonionHast  Teopuss Y. Jlapuna. Ilpenmoceuikui  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBMoKyIe cuiibl SBONMIONHUK BUAOB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXXEHHS OpraHU3MOB, HAacJEJCTBEHHas HW3MEHYUBOCTb, Oopbba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmrnenne cuaTeTrueckoi Teopuu 3Bomtouuu (CTI). HelitpansHas Teopus
sBostoiny. CoBpeMeHHast BOTIOIMOHHAs OMOJIOTHS. 3HAYCHHE SBOTIOIIMOHHOM

Teopuu B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHHBI MUPa

6.2

[Tonmynsanus Kak s1eMeHTapHas equHuLA 3BONOLUU. COBpEMEHHbIE METO[bI
OLIEHKM T€HETHYECKOI0 pa3zHoo0pa3ust M CTPYKTYphl momyisuuil. M3meHeHue
reHoQoHAa TMOMYJISIIUK KaK 3JEMEHTAapHOE SBOJIIOLIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[xx. Xapau, B. BaitnGepra.

DOneMeHTapHble (aKTOpbl (IBIOKYIIME CHJIBI) SBOJIONMHA. MyTaIllMOHHBIN
nporiecc. KomOmHatmBHas wu3MEeHYMBOCTh. [lpeiid reHOB — ciydaiiHbie
HEHAINpaBJICHHbIE M3MEHEHHUs 4YacTOT ajienedl B momymauusax. O¢gekr
ocHoBarens.  Murpamuu.  M3omsuust  nomynsuuil:  reorpaduueckas
(mpocTpaHCTBEHHAas ), OMooTHYecKas (pPernpoayKTHBHA).

EcrecTBennblii otOé0p — HampaBmsommii  gaktop sBomonuu.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYUIMHA, CTaOMIU3UPYIOMINN, pa3pbIBAOIINUN
(nu3pyntuBHbIi). [TonoBoit oT60D.

ITpucnocoOneHHOCTh  OpPraHU3MOB ~ Kak  pe3yjbTaT  MHUKPOIBOJIOLUM.
Bo3HuKkHOBEHHE  NPHUCIIOCOONIEHW y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobnenuil y opranu3smMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BuaooOpa3zoBanue Kak pe3yjbTaT
MUKPOAIBOJIONHH. M30msus — kimroueBoil ¢aktop BumooOpasoBanus. [lytu u
CHIOCOOBI BUI000pa30BaHHUS: aJIONaTPUYECKOE (reorpaduueckoe),
CHUMIIaTpUYecKoe  (IKOJOTHYECKOE), «MTHOBEHHOE»  (IOJMIUIOWIU3aINs,
ruOpuanzanus). JJuTeIbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

MexaHu3Mbl (OPMHUPOBAHUST OMOJIIOTUIECKOTO pa3HOOOpa3usl.

Posnb 3BOJIOIMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METO/0B COXpaHEHHUs
O6uopazHooOpazus. MUKPOIBOIIOLMS U KOIBOJIIOLUS MAPA3UTOB M UX XO35EB.
Mexanu3mbl (OPMHUPOBAHHSI YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

6.3

MGTOI[BI N3YUCHUA MAKPOI3BOJJIIOLUH. ITaneoHTOIOrNUECKIE MCTOJbI U3YYCHHUA




sBostonnu. Ilepexonueie Gopmbl 1 PUIIOreHETHUECKHUE PSAAbl OPIraHU3MOB.
buoreorpaduyeckne MeTo bl U3y4eHus FBoOLUN. CpaBHEHHE (IIOPHI U (hayHBI
MaTEepUKOB U OCTpOBOB. buoreorpapuueckue odnactu 3eminn. Buabl-snaeMuku
U PEJIUKTHI.

OMOpPHUOIOTHYECKUE M CPaBHUTEIBHO-MOP(OIOrHYECKUE METO/Abl W3YUYEHMS
HBOJIIONMH. |'eHeTHYecKre MEXaHU3MBbl HBOJIOIMHM OHTOTEHE3a W TOSBJICHHUS
HBOJIIOLMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE M  aHAJOTMYHBIE OpIaHBbI.
PynumeHnrapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJIIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3yYeHHUS  DBOJIOIHH.
I'omonorunynsie reHsl. COBpeMEeHHBIE METOJIbI TOCTPOCHUS (PHUIIOTEHETUYECKIX
JIepEBBEB.

XpPOMOCOMHBIE MyTallUH U HBOJIIOLHSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBoONMHA. HeoOpaTuMOCTh JBOJFOIIHH.

A,Z[aHTI/IBHa}I paguanus. HepaBHOMepHOCTB TCEMIIOB 3BOJIIOIITUH

6.4

HayuHple THUMOTE3bl NTPOMCXOXKACHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepMus.  JloHayyHble  NpPEACTABIEHUS O  3apOXKACHUU  SKU3HU
(kpeauoHn3M). ['mmoresa MOCTOSHHOTO CaMO3apPOXKIACHUSI JKU3HU U e
onpoBepxkenue onsitamu  @O. Pemmu, JI. Cnamnannanum, JI.  Ilacrepa.
[TpoucxoxxaeHne KU3HU U acTPOOUOIIOTHSL.

OcHOBHBIE 3Talbl HeOpraHuueckou sBostoruu. [lnanerapHas (reosioruueckas)
HBOJIIOLIMS. XHUMHUYECKash HBOMIOLUA. AOHOTeHHBIH CHHTE3 OPraHUYECKUX
BemecTB u3 Heopranmdecknx. Omeir C. Mwmiepa u I'. FOpu. OGpazoBanue
nosuMepoB n3 MoHoMmepoB. KoanepBaTtHast runoresa A.W. Onapuna, runoresa
nepsuyHoro OynpoHa J[x. XomjeiiHa, reHetuueckas rumnoresa [. Mémnepa.
Pu6osumsr (T. Yek) u runoreza «mupa PHK» Y. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Ucrtopus 3emnu u metonsl e€ uzydenus. MckoraeMmble OpraHMyecKue OCTaTKH.
I'eoxpononorust u e€ mMeroabl. OTHOCUTENbHAS U AOCOJIIOTHAS T'€OXPOHOJIOTHSL.
['eoxpoHonOrMyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STOXH.

HauansHele 3Tansl opranndeckoit spomtonuu. [losBieHre u 3BOIIONNS IEPBBIX
KJIETOK. OBOJIIOLUS MeTabonu3Ma. BO3HMKHOBEHHME TEPBBIX HKOCHCTEM.
CoBpemeHHbIE MHUKPOOHbIE OHOIIEHKM Kak aHajJor NepBbIX Ha 3emie
coobmectB. CtpoMaTonuTsl. [IpokaproThl U S3yKapUOTHI.

[Ipoucxoxaenue 3ykapuot (cuMmOuoreHes). DBOJIOLMOHHOE MPOUCXOKICHHUE
BUpYycOB. [IpoucXokaeHHEe MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HMKHOBEHHE
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIIOIMU BBICIIUX pacTeHUuH. OCHOBHBIE apoMopdo3bI
pacteHuid. Bpixon pacreHnid Ha cymy. I[losiBIeHHE CHOPOBBIX PacTEeHUM U

3aBoeBaHne MMM cymd. CeMeHHble pacTeHus. IIpoucxoxaeHne LBETKOBBIX




pacTeHui.

OCHOBHBIE ATamnbl 3BOJNIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpdo3bI
KUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
Tunos. [lepBeie XOpa0BbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentuiauii. [IpoucxoxieHne MICKOMUTAIONINX H
ntun. [lpuHnun kmroueBoro apomopgosza. OcBoeHue OECIO3BOHOYHBIMH U
[I03BOHOYHBIMHU KUBOTHBIMU CYILIH.

PazBuTue xu3HM Ha 3eMIIe 110 3paM U MepUoJiaM: apXxei, TPOTepO30ii, MaIeo30i,
Me3030H, KaiH030il. OOmas xapakTepuCTHKa KJIMMaTra M Te0JIOTMYECKUX
mpoueccoB.  [losBnenrne W pacuBeT — XapaKTEPHBIX  OpPraHU3MOB.
VYraeobpa3zoBaHue: €ro yCIOBH U BIMSHUE HA T'a30BbI cOCTaB aTMOC(EpHI.
MaccoBble BbBIMHUpaHUS — 3KOJIOTMYECKHME KpPU3HUCHI mponuioro. [lpuunssl n
CIIEICTBUSL MAcCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTHUYECKUIM KPU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruu. Metoasl aHTpomnosnorud. CTaHOBIEHHE
IIPEICTaBICHUH O MPOUCXO0KAEHUH uenoBeka. COBpEMEHHbIE HAyUHbIE TEOPUH.
CX0ACTBO 4enoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBunerenbcTBa  CXOJACTBA  YEJIOBEKa C  JKMBOTHBIMU:  CPaBHUTENIBHO-
Mopdonoruueckue, AMOPHUOJIOTUYECKHE, (hU3H0IOTO-OMOXUMIYECKHE,
noBegeHYeckue. OTiMuUMsg 4YeloBeKa OT JKUBOTHBIX. [IpsAMoXoxiaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBmwxkynme cuibl ((pakTopbl) aHTpororeHe3a: OWOJIOTHYECKUE, COIHMAJIbHEIE.
CooTHolieHrne OMOJIOTHUECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJIUM AHTPOINOreHe3a. ABCTPAJONMTEKH — JBYHOTHE MpPEAKU
monel. YenoBek yMelnbld, MepBbIe W3TrOTOBICHHsS Opyauid Tpyzaa. YemoBek
MPSIMOXOJIAIINI W TEPBBIA BBIXOJ Jitoned 3a mpenensl Adpuku. YenoBek
reiiaensoeprckuil — oOIuil MPeJoK HeaHIePTalIbCKOI0 YeJIOBeKa M uYesloBeKa
pa3yMHoOro. YenoBek HEaHAEPTAIbCKUN KaK BHJ JIFOAEH XOJOJHOrO KJIUMaTa.
UenoBek pa3yMHBIN COBPEMEHHOI'O THIIA, JCHUCOBCKHWW YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 npeaenamMu AQpukH.

DOBOJIIOLUS COBPEMEHHOrO 4YejoBeka. EcTecTBEeHHbI OTOOp B MOMYJISALMIX
yenoBeka. MyTallMoHHBIH mpouecc u nonuMopdusm. [lonynsuoHHbIe BOIHBI,
npeiid reHoB, MUrparus u «3(PpQPEeKT OCHOBATEN B MOIMYJISIIIUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [lonstue o pace. bonpmme pacel: eBponeongHas
(eBpasuiickasi), aBCTpaJlo-HETpouAHas (IKBATOpHAIbHAs), MOHTOJIOWTHAS
(asmaTcko-aMepukaHcKas). BpeMs u myTu pacceiieHusi 4ejoBeKa IO IJIaHETe.

EnunctBo yenoBeueckux pac. HaydHas HECOCTOSATENBHOCTH pacU3Ma.




[TpucocobaeHHOCTh YeTOBeKa K Pa3HBIM YCIOBUSAM OKPY’KAarOIIEH Cpebl.
Bnusiaue reorpaduueckoil cpeasl u nperia reHOB Ha MOP(DOJIOTHIO U

(bPISPIOJ'IOFPIIO YCJIO0BCKa

DKOCUCTEMBI U OpuUCymunue MM 3aKOHOMCPHOCTHU

7.1

Pasnens! u 3agaun sxosiorun. CBs3b 3KOJIOTUU C IPYTUMHU HAyKaMH.
Mertoabl skonoruu. IloneBble HaOMOAEHHA. ODKCIEPUMEHTHI B 3KOJOTMH:
NpUpOJHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTUH. MOHUTOPUHT

OKPYKarOIIeH CPeJIbl: TIOKAIBHBIN, pETHOHAIBHBIN U MI00ATBHBIHA

7.2

DKkojorudeckre (QpakTopbl M 3aKOHOMEpPHOCTU uX aeWcTBud. Knaccudukanus
AKOJIOTHYECKUX (PaKTOpPOB: abuoTHUYECKHe, OUOTHYECKHE, aHTPOTOTCHHBIE.
OOue 3aKOHOMEPHOCTH JAEUCTBHUsS 3Kojoruueckux (axropos. IlpaBuio
muanmyma (K. Ilnpenrens, FO. JIn6ux). TonepaHTHOCTE. DBPUOHMOHTHBIC H
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢paktopsl. CBeT Kak 3KoJoruyeckuit gpaxrop. [eiicTBue pasHbix
YYacTKOB COJHEYHOI'O CIIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TIpYIIIbI
pacTeHuil M KUBOTHBIX IO OTHOIIEHUIO K cBeTy. CurHanbHas posib CBETa.
doTonepuoInu3M.

Temnepatypa Kkak »kojoruueckuii ¢akrop. JlelicTBue TemMmeparypsl Ha
opranu3msl. [IoHKUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHbBIE
U CTEHOTEPMHBIE OPI'aHU3MBI.

BnaxHocte kak 3konoruyeckuit Qaxrop. Ilpucnocobnenus pacteHuil
NoJiepXaHuio BogHoro Oananca. Knaccudukanusi pacTeHuid MO0 OTHOLICHUIO K
BoJie. [Ipucnocobaenus )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYLIHAs, IOYBEHHAs,
rmyOMHHAsS TOANOYBCHHAs, BHYTPUOpPraHM3MEHHas. (DHU3NUKO-XMMHUYECKHE
0COOEHHOCTH cpel OOMTaHus OpraHu3MoB. [IpucrnocoOiieHust OpraHu3MOB K
’KM3HU B PA3HBIX Cpeax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE H
roanyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM
YCJIOBUI KU3HU.

Xuznennsie popmbl opranu3moB. [lonsTue o xu3HeHHOH (opme. JKu3HeHHbIE
(bopMBI pacTeHUil: JIepeBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBBI,
OJHOJIeTHHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHMOHTHI, TeOOMOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a )KU3HH.

buotnueckue gaxtopsl. Buapl 6MOoTHUECKHUX B3aUMOJEHCTBUIN: KOHKYpPEHIIMS,
XHITHAYECTBO, CUMONO03 1 ero ¢opmbl. [lapa3utnsm, Koomepamnus, MyTyalIu3M,
KOMMEHCAIM3M  (KBapTHPAHTCTBO,  HaxjeOHmuecTBo).  Herpoduueckue

B3auMoOJieiicTBus  (Tomuueckue, Qopudeckue, ¢dadbpuyeckue). 3HaYCHHE




OMOTUYECKUX B3aUMOJCHCTBUN MJIA CYIICCTBOBAHUS OPraHW3MOB B Cpele

obutanus. [I[pHHINT KOHKYPEHTHOT'O UCKITIOUCHHS
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DKOJIOrM4eCcKHe XapaKTepUCTUKH nomyasuuu. [lomynsamus kak Ouonoruyeckas
cucrema. Pojb HEOAHOPOAHOCTH Ccpeibl, hrU3nUecKrX OapbepoB U OCOOCHHOCTEH
O6uosIoruy BU0B B (POPMHUPOBAHUN POCTPAHCTBEHHON CTPYKTYPbI MOMYJISALMHA.
OCHOBHBIE TTOKa3aTeNM MOIMYJALHN: YUCICHHOCTb, IUIOTHOCTb, BO3PACTHASA H
IIOJIOBAsT CTPYKTYpa, pOXKAAEMOCTb, MPUPOCT, TEMII pPOCTa, CMEPTHOCT,
MUTpaLusl.

Okosorudeckas CTpykTypa mnomyisauud. OneHka 4YHCIEHHOCTH MOILYJISLUH.
JlMHaMuKa MONyJIsiUuU U €€ peryisnus. buoTH4ecKkuii MOTeHIHAaN MOMYJIALUH.
MonenupoBanue JUHaAMHKU —rnonyJisiuuu. KpuBble pocra UHCIEHHOCTH
nonyssiuuu. Kpusble BbDKMBaHUA. Peryinsanus 4MCIEHHOCTH MOMYJISLUI: pOJlb
(GakTOpoB, 3aBUCALIMX M HE 3aBUCSIIUX OT IUIOTHOCTU. OKOJOTHYECKHe
cTpateruu BUJOB (r- u K-cTparerun).

[Tonsatue 00 »KonorMuecko Hume BUaa. Mecrooburanue. MHoroMmepHas
Mozenb dkonorndeckor Humu JIk.M. Xarumncona. PasMepsl 3kosorndeckoiu
Humy. [ToTeHnnanpHas U pean30BaHHas HUILH.

Bun kak cucrema mnomynsuuil. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJEHUS M  MUIpAlUil  JKUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOAHBIX BUJOB
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CoobmiecTBa opranu3zmMoB. buorneHo3 u ero crpykrypa. CBs3u Mexmy
OopraHm3MamMu B OHOIlEHO3e. DJKOocHucTeMa Kak OTKpeiTas cucrema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYIEHTHI,
KOHCYMEHTBI, peayLeHThl. Tpoduueckue ypoBHU. Tpoduueckue Lenu u ceTu.
AbGuotnueckue 6510ku 3KocucTeM. [1ouBbI U UiIBI B dKOcUCcTeMax. KpyroBopor
BEIIECTB M MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE MOKa3aTenu 3KOCUCTEMBI. bromacca u mpoaykuus. DKOJIOrH4ecKue
nmupaMuJabl YUCCII, OnoMaccel 1 OHCPIUH.

HamnpaBnenHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBuynbie u
BTOPUYHBIE CYKIECCUM U HMX MPUYUHBL. AHTPOINOTCHHbIE BO3JCHCTBHUA Ha
cykueccun. KnmmakcHoe coobmiectBo.  buopaszHooOpasme ©  MHOJIHOTa
KpyTroOBOpPOTa BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipuponnbsie sKocHCTEMBl. AHTPOIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3s. Pazinnuuns Mexay aHTPOIIOT€HHBIMH U PUPOJTHBIMU SKOCUCTEMAMH.
Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposckas dhiopa
u ¢ayna. CuHaHTpomm3amusi Tropojackol ¢ayHel. buonormdeckoe u
XO3SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM. 3aKOHOMEPHOCTH

(bOpMPIpOBaHI/IH OCHOBHBIX BSaHMOHeﬁCTBHﬁ OpPraHnu3MoOB B SKOCUCTCMaAX.




[TepeHoc sHEprum 1 BEMIECTB MEXKITY CMEKHBIMHU SKOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHu3MOB, TOMYJIALMA H OSKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U

AHTPONIOTEHHBIX BO3ACHCTBUI
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buochepa — oOmeranerapras o0oyiouka 3emMild, TAE CYIIECTBYET WIH
cylecTBoBana u3Hb. Yuenue B.U. Bepnanckoro o Omochepe. Obnactu
ounocdepsl u e€ cocras. JKuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cyliecTBoBaHUsl Onocdepbl. OcobeHHOCTH OHMOChephl Kak
rnobanpHOM  dKOCUCTeMBbl. JlMHamMudeckoe paBHOBecue B  Oumocdepe.
KpyroBopoTbl BemecTB M OHOreOXMMHUYECKHE IHKIbI (yriepojaa, as3ora).
PurmuanOCTS siBIIeHMI B Ouocdepe.

3oHanpHOCTE Onocdepsl. [lonsatue o 6nome. OCHOBHBIE OMOMEI CYIIN: TYHAPA,
XBOWMHBIE Jieca, CMEIIAaHHBIE U IIUPOKOIHMCTBEHHBIE Jieca, CTEMH, CABAHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOpbs. KiumaT, pacTUTenbHBIA WU
YKUBOTHBIN MHp OHOMOB CYIITH.

Crpykrypa u QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTrO MOTCHIIMAA H

ounochepHbIX QyHKIHI
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DKOJIOTHYeCKHe KPU3KCHI M UX MPUIHHEL. Bo3ielicTBre uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO31yIIHOH cpenbl. OXpaHa Bo31yXa. 3arpsA3HEHUE BOJAHOM CPENbI.
Oxpana BOoJHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3Menenue knumara.

AHTpPOIIOT€HHOE BO3/JEHCTBUE HA PACTUTEIbHBIM M KUBOTHbIM Mup. OxpaHa
PaCTUTENBHOTO M KMBOTHOTO MUpa. OCHOBHBIC MPUHIUIBI OXPAHBI MPUPOIBL.
Kpacupie kuuru. Ocobo oxpansieMble mnpuponanbie Tepputopun (OOIIT).
Bborannueckue caapl U 300J0THUYECKHE MTAPKU.

OCHOBHBIE TNPHUHIHUIBI YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA U IPHPOJIBL.
PanmonansHOoe  MPUPOIOIONB30BAHME U COXpPaHEHHE  OHOJIOTUYECKOTO

pazHooOpa3zus 3emiin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






