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MHNOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yue6HOMY mpeamety «buonorus» (mamee - Omosiorust) Ha
ypOBHE cpeaHero ooOiero odopa3oBaHusi pa3paboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit degepanumny,
OI'OC COO, Konnemnmmu mnpenomaBaHusi yuyeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

Cornacio mnonoxenusim ®I'OC COO mnpodunbHble y4eOHbIE MPEAMETHI,
u3yyaeMmble Ha YIiIyOJIEHHOM YpOBHE, SABISIOTCS crocoboMm auddepeHnuanuu
oOy4eHHsI Ha YpOBHE CpEIHEro oOIIero o0pa3oBaHUs M MPHU3BAHBI 00ECIICYUTH
IIPEEeMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIUM, CPEAHUM OOIIHUM, CpPEIHUM
npoeccOHaNbHBIM U BBICIIUM 00pa3oBaHuEM. B TO ke Bpemsi KaxKIblii U3 3THX
y4eOHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pElICHUE
00pa3oBaTENbHBIX, BOCHUTATEIbHBIX M PAa3BUBAIOIIMX 3a7ad, CBS3aHHBIX C
npodopueHTanueii o0yJarmuxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOU
00J1acTH HAy4YHOTO 3HAHUWSA, CBSI3aHHOTO C OMOJIOTHEH, MEIMIIMHOMN, DKOJOTHEH,
NICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mnpenmetry «buosorus» naér mpeacTaBleHHE O
HeNd W 3ajadax us3ydeHwst ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, OoNpeaeseT o0s3aTeabHoe (MHBAPUAaHTHOE) TPEAMETHOE COAECPIKAHUE, ETO
CTPYKTYPUPOBAaHHME TIO pa3feiaM U TeMaM, paclpeieieHue T0 Kiaccam,
PEKOMEHyeT TOCIEOBaTeIbHOCTh M3yUYEHUs Y4eOHOro marepualia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTUKKM Y4YeOHOTO Mpolecca,
BO3PACTHBIX OCOOEHHOCTE oOyvaromuxca. B mnporpamme mno Ouosoruu
peann30BaH MPUHIIMI TPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJIOTMU Ha YpPOBHE
OCHOBHOro  oOmiero oOpazoBaHusi, Onarogaps 4YeMy MPOCMATPHUBACTCS
HAIpaBJI€HHOCTh HA  TMOCJEAYIOIIEee pa3BUTHE  OHOJOTMYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pasze >KHW3HHU, Ha
BOCIIUTaHUE OEpeKHOr0 OTHOIIEHUS K OKpYy’Karolled NnpupoaHou cpene. B
nporpaMme 1o OHMOJOTMU TakKe IMOKa3aHbl BO3MOKHOCTH Y4YEOHOIro IMpeaMmera
«buonorusty B peamuzamuu  TpedboBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B
dbopMHpOBAaHWK OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOW  JIEATEILHOCTH
oOydJaronmxcst 1Mo OCBOCHHUIO COJEpX aHUs OMOJIOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CpPEeJHETO 00111eT0 00pa3oBaHuUs.

VYueOusblit npenmer «buosorus» Ha YpoOBHE CpeAHEro oOlero oopa3zoBaHUs
3aBepuIaeT OuoJOrMYeckoe o0Opa3oBaHME B IIKOJE UM OPHUEHTHPOBAH Ha
pacHIMpeHne W yriiyOJieHHe 3HaHUW OOYYalolUXCs O >KMBOW MPUPOJE, OCHOBAX



MOJIEKYJIIPHOW W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU Pa3BUTHS,
Te€HETUKHU, CEIEKIUU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha YriayOJE€HHOM YpPOBHE
OpUEHTHPOBAHO HAa MOJArOTOBKY OOYYAIOMIMXCA K MOCIEAYIOLIEMY MOJYYEHHUIO
Oouojornyeckoro  oOpa3oBaHHMsI B By3aXx W OpPraHU3alUsX  CPEIHETO
npodeccronanbsHOTO 00pa3zoBanus. OCHOBY €ro cojepkKaHUsl COCTABIAECT CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TMOJYYCHHBIX TP HU3YYCHHH  OOYyYaIOIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3JeiIOB OMOJIOTMH HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHMSA NOJNy4YarOT pa3BuTHE. Tak,
paciidpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHHMS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAAHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHPHI JJI MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTErparusi OWOJIOTHYECKUX 3HAHHWHN C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYAIOIIMMUCSA TMPU U3YHYEHUU
bu3KKU, XUMHUH, Teorpaduyd U MaTEMaTUKH.

CrpykTypa mporpammbl no yuyeOHoMmy npeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIII M 3BOJIIOIMOHHBIA MMOAXOABl K H3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4aloTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliy, IBOJIIOIMN OPraHUYECKOTO MHUpa Ha 3emIie,
COXpaHEeHUsi OHMOJIOTMYecKOoro pa3HooOpasusi miaHeTel. Tak, B 10 kiacce
U3YyYaroTCsSd OCHOBBI MOJIEKYJSIPDHOM M KJIETOYHOM OHMOJOruMu, 3MOPHOJIOTHUU U
OuoNOruM pa3BUTHUS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTUU M CHUHTETHUECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolmIuXxcs IO OOTaHUKE, 300JIOTHH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kmacce wu3ydaroTcsi 3BOJIIOIMOHHOE
y4eHHUE, OCHOBBI KOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYueOnslii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHHUE
oOyJaromuMucs: ONOJIOTMYECKUX TEOPUN M 3aKOHOB, MAEH, MPUHIUIIOB U MIPABUIL,
JIeXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOT000pa3u M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, MOIMyJIsIuH,
OMOLIEH03a, SKOCUCTEMBI, O BBLAAIOIIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUH, MPUKIATHBIX aclleKTax OMOJOorn4YecKux 3HaHui. s
pa3BUTUS M TOJJCPKAHUS HHTEpeca oOydarolmuxcs K OHWOIOrMM Hapsagy co
3HAUYUTETHHBIM 00BEMOM TEOPETUUYECKOr0 MaTepuala B COJAEPKAHUH MPOrpPaMMBbl
o OMOJOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHHUS U Pa3BUTHUS
TOM WIM HMHOW 00ylacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YyUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U YKOJIOTUIECKUX MPOOIIEM.

Lenb uzydenus yyebHoro npeamera «buonorus» Ha yriy0JEHHOM ypOBHE —
OBJIaJICHUE  OOYYAIONIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU



OpraHM3allM JKHUBBIX CHCTEM pa3HOTO paHra U NOpUOOpeTeHUuEe YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUM MHTEpEca K OMpeaesEHHON 00sacTu
npo(eccHOHaNbHON NIeATETbHOCTH, CBSI3aHHOM C OMOJIOTHEH, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS I MTPOJOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTmkeHne 1enu U3ydeHus yueOHoro mnpeamera «buonorus» Ha
yriyOonEéHHOM YpOBHE 00€CTIeUunBaETCS PEIICHUEM CIEIYIONUX 3a0a4:

OCBOEHHE OOYYArOIIMMHCS CHUCTEMBI OMOJIOTUYECKUX 3HAHWH: 00 OCHOBHBIX
OHMOJIOTMUECKUX TEOPHSX, KOHILEMIUIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHUH, MHOI0O0pa3MM M OCOOCHHOCTSIX OHOJOTHMYECKHUX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISIH, BU, OMOreoleHo3, ouocdepa); 0 BbIJAIOIIUXCS OTKPBITUIX
¥ COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OO0YyYarouMxcs C METOAaMH MO3HAHUS >KUBOW TMPUPOIBL:
UCCIIEIOBATEILCKUMU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM W OHOJIOTMH pa3BUTHS, TEHETHUKU U
CEeJIeKIMU, OWOTEXHOJOTUM M CHUHTETUYECKOHM OWOJIOTHH, TMaJCOHTOJIOTHUH,
DKOJIOTMH);  METOJaMH  CaMOCTOSITEIbHOTO  TMPOBEIEHUS  OMOJOTHYECKHX
UCClieloBaHnid B Jjabopatopun W B mpupone (HaOmomeHue, W3MEpeHue,
HKCIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIAJICHUE OOYyYalOUUMHUCA yMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAJIM3WPOBATh W HWCIOIH30BaTh OMOJOTHYECKYIO WH(OPMAIMIO; TMOJIB30BaTHCS
OMOJOTMYECKONM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-3KOHOMMYECKHUMHU U  JKOJOTHYECKHUMH
npobsieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH JEATEIBHOCTU IO
OTHOUIEHUIO K OKpY’Karolleil MpUpOIHON cpelie, COOCTBEHHOMY 30pOBBIO U
3MI0POBBI0  OKPYXAIOMIMX JIoJeH; OOOCHOBBIBAaTH H  COONIOAATh  MEpHI
npo(riIakKTUKKU MH(EKIIMOHHBIX 3a00J€BaHU, IPaBUJIa MOBEAEHUS B NPHUPOJAE U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOW KMU3HENEATEIHHOCTH B UPE3BBIYANHBIX
CUTyalusiX TMPUPOJHOIO W TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPBITUSA B 00J1aCTH OMOJIOTHH;

pa3BuTHEe y 00y4JarOmUXCsl HHTEUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEM
B TpOIECCe 3HAKOMCTBA C BBIJAIOIMIMMHCS OTKPBITUSIMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHOJIOTUH, pEIIaeMbIMU €10 NpobiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCJIeIOBAHMUS, MIPOBEICHHUS HKCIIEPUMEHTATIbHBIX
WCCIICJIOBAHMM, PEIICHUSI OMOIIOTHYECKUX 3a/1a4, MOACIMPOBAHUS OMOIOTUIECKIX
00BEKTOB U MPOLIECCOB;

BOCIHTaHUE Yy 00YyYaIOIIKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
IIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTHUECKOH,



FeHETUYECKOM TPaMOTHOCTH, OOIIEH KYJIbTYypbl TOBEIEHUS B MPHUPOJIE;
UHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUY;

npuobpeTeHre  OOyJaroIIMMHUCA  KOMIETEHTHOCTH B pallOHAJIHHOM
IPUPOJIOTIOIB30BAaHUH (COOTIOZCHHE MpaBWJI TOBEICHUS B TMPUPOJE, OXpaHb
BUJIOB, SKOCUCTEM, OMocheprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBBS
OKpyXXaromux Jrojaed  (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUM,
obOecrnieueHre OE30MACHOCTH IKU3HEICATCIHHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJB30BaHUs
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHUE  YCIOBUUM Ui  OCO3HAHHOTO  BBIOOpa  OOy4YarOIIMMHCS
UHIUBUYAJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHoCcOOCTBYIOIIEH
MOCTIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOMNPEIEICHUI0, B COOTBETCTBUU C
WHINBUy ATbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMH PETHOHA.

OO6miee yncao 4acoB, OTBEJACHHBIX HA M3YYCHHE OMOJIOTHUU Ha yTiyOJIeHHOM
YpOBHE CpeaHero odmiero odpazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 ygaca (3 yaca B Heeio).

OT16op opraHu3anMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJIOTUU
OCYIIECTBIISICTCS C y4ETOM CHEHH(PHUKU €ro COACpKaHHWsS M HAmpaBICHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pPa30BaHUS.

O0s13aTeNnbHBIM yCIIOBUEM NPU 00YUYEHUHN OMOJIOTUH HA YIITyOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJCHUE JIADOPATOPHBIX M MpPaKTHUYECKUX pabor. Takxke ywacTtue
00y4aromuxcsi B BBHIIOJHEHUHN MPOECKTHBIX U y4eOHO-UCCIEN0BATENbCKUX padoT,
TEMaTUKa KOTOPBIX OMNpENENsIeTCs y4YUTeJIeM Ha OCHOBE HMEIOIIUXCS
MaTepPHATIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUU.



COJEPXAHUME OBYUYEHUA
10 KUIACC

ConepxaHue TporpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapctBeHHoi urtoropoi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHas OMOJOTHUSI — KOMIUJIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHS
ouosornu.  buonornueckue HayKd W U3ydyaeMble HUMHU  MPOOJIEMBL.
OyHAaMEHTalIbHbIC, TPUKIAJHbBIE W TIOMCKOBbIE Hay4YHbIE KCCIIECIOBaHUS B
ouosoruu.

3HaueHue OMOJOTUU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptuHbsl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosjorueil. 3HaueHue OUOJOTUM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKA: MEIAUILMHE, CEIbCKOM XO34MCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdeMoHcTpanuu

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnaackui, U. I1. [1anos, 1. 1. Meununkos, H.
N. Basunos, H. B. Tumodees-Pecosckuii, Jlxk. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMH C JIpYruMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U MX U3Y4YeHHUE

XKuBble cuCTEMBI Kak HpeaMer u3zydeHus Ouonoruu. CBONCTBa >KUBBIX
CHCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEJECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHHU OpraHu3alMi KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJIECTOYHBIH,
TKQHEBBLIN, OpPTraHU3MEHHBI, MOMYJISILIMOHHO-BHUI0BOM, AKOCHUCTEMHBIN
(bnoreonenoTnyeckuit), OmochepHniii. Ilporecchl, TPOUCXOAAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. KHM3Hb Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroiiue KuBbl€ CUCTEMbI Ha Pa3HBIX YPOBHIX OpraHU3aIUU.

N3yuenue xuBbix cucreM. Metonbl Ouosiornueckoil Hayku. HaOmionenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanus3. [lonsaTue o 3aBucumMon u
He3aBUCMMOW TniepeMeHHOU. [lnanumpoBanme oskcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [loHsiTue BIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI WCKaXk€HUsT Pe3yJNbTATOB JSKcrnepuMeHTa. lloHaTtue
CTaTUCTUYECKOIO TECTA.

JdemoncTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KHU3HW», «buonornueckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUn», «YPOBHU OPraHU3ALMUU KUBOU
npupons», «CTpoeHHe XKWUBOTHOW KIETKW», «TKaHW JKMUBOTHBIX», «CHCTEMBI
OpraHoB YEJIOBEUYECKOTO opraHu3May, «buoreonenos», «buocdepa», «Metoas
U3YUYCHHUSI )KUBOU TTPUPOJIBI».

OGopynoBanue:  nmaboparopHoe  oOopyaoBaHWE  JJid  IPOBEACHUS
HaAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30oBaHuEe pa3aUYHBIX METOJOB MpPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIA KuBoro. Mcropus
OoTKpbITUA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOM
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM M KJIETOYHOM  OWOJIOTMM:  MUKPOCKOMUS,
xpoMmarorpadusi, 3MeKTpodopes, METOJl MEUYEHBIX aToOMOB, au(depeHInaIbHOe
HEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKCUpOBaAHHbIX
Kiemok. DIEeKTpoHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«VcTopus pa3BUTUS METOJOB MUKPOCKOTTUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

IIpakTuyeckas pabdora «/3ydyeHHne METOAOB KIETOYHOW OHOJOrUU
(xpomarorpadus, saextpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XHUMHUYECKUM COCTaB KJIETKH. Makpo-, MHUKPO- U YJIbTPAMUKPOAJIEMEHTHI.
Bonma m e€ posp Kak pacTBOpPHUTENs, peareHTra, y4acTue B CTPYKTYPHUPOBAHHUH
KJIETKH, TETUIOPETYJSIuU. MuHepanbHbIe BEIIECTBA KJICTKH, UX OWOJOTHYECKas
poJib. Poib KATHOHOB U AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€KOBOM MosieKky:bl. [lepBuunas
CTpyKTypa OefnKka, TenTHAHAs CBsI3b. BTopwuHas, TpeTWdHas, YeTBEPTUYHAS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kiaccudukaruss  OenkoB.
buonorunueckue GpyHkumuu 0enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuapl, IMCaXapyibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
O6mmit mmaH cTpoeHuss W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue GyHKIUMN YTIEBOIOB.

Jlumunet. T'uapodunsHo-ruapodoOHbIe cBoicTBa. Kimaccudukanms munuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, cTepounbl. buonormueckue QyHKIAN
aunuaoB. OOmme CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, ITOJIYTIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. [IpaBmino Yapradda. Crtpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxxaenue u ouonornueckue Gpynkuun JTHK.
Bunel PHK. ®ynkuuu PHK B kiieTke.

Ctpoenue monekyibl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornueckue pynkiuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
Kietke. [pyeue wykaneosuompugocpamer (HT®P). CexBenupopanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, nPomeoMuKHu.

CtpykTypHasi OUOJIOTHs: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMoiekyn. Mooenuposanue
CMpYKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKY]l U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpanuu

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

[uarpammbr:  «PacnpeneneHne XHMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguueckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIBl BOJBI», «BelecTBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBooB», «CTpoeHne MoJIeKyn JHUnuaoBy, «HyKIenHOBbIE KHCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XUuMHYECKas ocyaa U 000pyA0BaHHE.

JlabopaTopHasi padora «O0HapyxkeHHE OCJIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «VccinemoBaHuWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: DJyKapHOTHYECKass H mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



Crtpoenue npokapuoTHIecKkoit kieTku. Kierounas crenka 6akTepuil 1 apxen.
Oco0eHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTo 1 poJib IPOKapHoOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHHE AYKapUOTUYECKOU KJIETKH.
[Mna3zmatnueckas wmemOpana (riazmanemma).  CTpykTypa IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuTto3. DKk3o1uTto3. Kierounas
crenka. CTpykTypa v (PyHKIIMU KJIETOYHON CTEHKU PACTeHH, rprOOB.

Hurorumasma. [{urozons. Lutockener. [IBuxkenne nuroruiazMmbl. OpraHouabl
kineTkd. OnHoMeMOpaHHbIE OpraHouibl KIETKH: HHAOIJIa3MaTHYecKash CeTh
(OIIC), anmapart I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTraHOWIOB KieTKH. CTpoeHHEe TpaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHbIX ~ MeMOpaH. [manmkuii  (arpaHyJsIpHBIA) — 3HAOIUIA3MaTUYECKUN
petukynym. CexkperopHas QpyHkuus anmaparta ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosu pacturenbHbIx KieTOK. Kitetounbiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPHUHU,  IIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUU W 1wiactui. llepBuunele,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMINX  DYKAPHOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranoussl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHOUJI0B KJICTKH. PuGocomel. IIpomesicymounvie Gunamenmeoi.
MukpodunameHTsl. Axkmunogvle Muxkpoghunamenmol. MplIIEUHbIE  KIIETKH.
Axmunosvle KOMnOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHwe U JBWIKEHUE JKICYTHMKOB W pecHUYeK. MHUKpOTpyOOUKH
nutomia3mel. LlenTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbIH MaTpukc. lIpocTpaHCTBEHHOE pPacHoOIOKEHHUE
XpOMOCOM B HUHTeppazHOM dnpe. Iyxpomamur u eemepoxpomamunr. benaxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoU 00010uKku 6 mumosze. Floephblil
Mpancnopm.

Knerounsie BkimtoueHusi. CpaBHHUTENIbHASI XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTuTeIbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KiIeTKW», «CtpoeHne
MUTOXOHAPUMNY, «S1po», «CTpoeHrne NpoKapruOTUUECKON KIETKI.

OO6opymoBaH#e: CBETOBOM MHKPOCKON, MHUKPOTMPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOTpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHue CTpO€HHUS KJIETOK Pa3IUYHBIX
OPTraHU3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOICTB KIETOUHON MeMOpaHbD».

JlaGoparopnass padora «lccienoBaHue IUIa3MOJIM3a U JICTUIA3MOJIN3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuyeckass  paGora  «l3yueHue  JBMKEHHUS]  LUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelleCcTB M NMPeBpallleHUe SJHEPTUH B KJIEeTKe

AccUMUITALINAS ¥ TUCCUMIISIINS — JIBE€ CTOPOHBI MeTabom3ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOGHBIA W TeTepoTpOoHBIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
npoueccax. OJHepreTmueckoe obOecrnedueHue KieTKu: mnpeBpanieHne ATD B
oOMeHHbIX Tmporieccax. DepMeHTAaTUBHBIM XapakTep peakluuil KIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPraHMUYECKHX KaTaau3atopoB. benku-
AKTUBATOPhl U OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHUYECKHX BeElIECTB B KieTke. DotocuHTes.
AHokcucenHblll U oKcuceHHbld omocunme3 y baxmeputl. Ceemocobuparowue
nUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Polb XJIOPOILUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas paspl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsgHHMe pa3iauyHbIX (HAKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XEeMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, CepoOAKTEPHUH, BOIOPOIHbBIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AnHa’pobnbie opranu3mbl. Buabl Oposkenusi. IIpomykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

AspoOHBbIe OpraHu3MBl. Oransl JHEPreTUYECKOrO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe okuciaeHHE, WIK KIETOYHOE JAbIXaHUE. POIbp MUTOXOHIpUI B
npolieccax ouonornyeckoro okucienus. [{uknnueckue peaknuu. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuoi ATD-cunmaszwvi. IlpeumyiiectBa a’poOHOrO MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Toprpersr: k. IIpuctim, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCUHTE3Y, « DIHEPreTHUECKUl 0oOMen», «brocunres
oenkay», «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UM KaTajaasbl)».

JladbopaTopunass pabora «l3yuenue (QepMEHTATUBHOIO paCIICTUICHHS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKaX).

JlabopaTtopnass paGora «CpaBHeHuE mpoIEeccOB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacseacrBeHHass uHGoOpManus U peajin3anus eé B KiIeTKe

Peakuun matpuuHoro cuHtesa. [[puHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOoJl, ero cBoicTtBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. Ilpunuums
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsiuusa u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnousi O6uocunte3a Oenka. KomupoBanuwe amumHokucior. Pomnbp pubocoMm B
ouocuHTe3e Oerka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalys reHoMa y
MPOKAPUOT U PYKApHOT. Perynsiius akTUBHOCTH T'€HOB Yy IpokapuoT. ['mmortesa
onepona (®. XKakoo, XK. MaHo). MoaexynsipHvie mexanuzmvl IKCNPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius 0OMEHHBIX
poreccoB B kieTke. KiieTounslii romeocTas.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OO0JIUTraTHbIE mapa3uThl. CTpoeHUE
MIPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHeHHbI YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus denoBeka, UBOTHBIX, pactenuid. CIIN/, COVID-
19, counanbHbie 1 MEAUIIMHCKHAE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u anaruz o6orvuiux maccugos («bigdatay)
CMPYKMYPHbIX OUonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ipoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoncTpanuu

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

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTHYecKuil Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3/iaHre MOJIEIIA BUPYCA.

Tema 8. ) KuzHeHHbIH HUKJ KJIETKH

Knerounsréi 1uki, ero mnepuonabl W perymsiua. Wuatepdaza u MuTO3.
Oco0eHHOCTH MpOIECCOB, MpOTEKaoMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecunretnyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN WU
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) TIEPUOIBI UHTEP(DA3HI.

Matrpuunsiii cunte3 JHK — penmuxauus. [Ipunnuner permkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJJIEIBbHOCTD.
Mexannsm permukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Termomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTUIl. JIUIUIOMIHBIA W
rariouJHbeli  HabOpel  XpoMocoMm. ['oMosoruuneie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne knerkm — wmuTo3. CTaguu MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. buosorndyeckoe 3HaueHune
MUTO3a.

Perynsauust MuToTHYECKOro IMKIa KiIeTKH. [Iporpammupyemas kieTouyHas
rudesb — arnomnTo3.

Knerounoe s1po, XpoMocombl, (yHKIIMOHAJIbHAsS TEHOMHKA. MexaHuzmul
npoaugpepayuu, oughgpepenyuposku, cmapenus u eudenu Kiemok. «lL{ugposas
K1emKay — ououHgpopmamuveckue mooeiu QYyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3», «CTpoeHue
xpomocomy, «Pemumkanus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KJIETKax
KOpEIIIKa JIyKay.

Jlabopatopnas  pabora  «/3ydyeHne  XpoMOocOM  Ha  TOTOBBIX
MUKpOIIpenapaTax.

JlabopaTopHnas pa6ora «Ha0ntoeHre MUTO3a B KIIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u QyHKIUM OPraHN3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSIT U KUBHEACATENbHOCTU  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIECTOYHBbIC TPHUOBI, OJHOKIECTOUYHbHIC
BOJOPOCIIH, APyTrHe NPOoTUCTH. KoJTOoHMaNbHbIE OpraHU3MBbI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOrO OpraHusma. TkaHu, Oprasel W
cucteMbl opraHoB. Opranusm Kak €IMHOe 1ernoe. ['omeocTas.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas,
MOKPOBHAsI, MPOBOJsIIASA, OCHOBHAasl, MexaHudeckas. OCOOEHHOCTH CTPOECHUS,
GbyHKINN 1 PacToNOKEHHs TKAHEH B OpraHax pacTEHUHN.

TKaHW >KUBOTHBIX W 4YEJIOBEKAa. THIIbI KMBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCMHUTEbHASI, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHBHBIE OpraHbl pacTteHuil. Opranbl u
CHCTEMBI OPTaHOB XUBOTHBIX U 4YesoBeKa. PyHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranuzmoB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJICTOUYHBIX KMBOTHBIX. HapyHblii M BHYTpeHHUW ckeneT. CTpoeHHne u
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHHUE MHOTOKJIETOYHBIX PaCTCHUM:
TPONMU3Mbl M HACTUU. JIBHKEHHME MHOTOKJIECTOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opramusmoB. IlormomieHne BOABI, YIJIEKMCIOrO Ta3a U
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHme XMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKJIETOUHOE mnuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTAENBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurenvHble kene3bl. lluimieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuit. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHOoe npixanue. /[pIxarenbHas OBEPXHOCTD.
’KabepHoe u nérouynoe apixaHue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTema d4esioBeka. MeXaHu3M BEHTWISIUAM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J[prxatenbHpie 00bEMBI.

TpaHcnopT BeWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcnopT BemIeCTB Yy JKMBOTHBIX. KpoBeHOCHas cucremMa U €€ OpraHbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaile,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpaiieHHs. DBOIIOLHOHHbBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cep/ra v €€ peryisus.

Beigenenue y opranu3MoB. Beinenenue y pacrteHuil. Beimenenue y
KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbel BbeiaeneHus. DOunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHHWE KaK MEXaHW3MbI PA0OTHI OPTaHOB BBIICICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAECIUTENBHON cucTeMaMU. Boeienenue y



NO3BOHOYHBIX KMBOTHBIX U yesoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPranu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpeacta macCUBHON M XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBEIE.
3ammTa opranu3Ma ot Oojes3Heidl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIH M NpUOOPETEHHBIN crneuupuIecKuii
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUuBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintenbHble OTBETHI OPraHU3MOB. POJIb BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CHUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte W perynsuus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumocTts u  perymsauusa y
pactenuid. PocToBbIE BEECTBA U UX 3HAYCHHUE.

HepBHast cucrema u pediexTopHas peryisuuss y KUBOTHbIX. HepHas
cUCTEeMa U €€ OTHEeJbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKHUBOTHBIX. OTHeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedrnekc u
pednexropHas myra. be3yciioBHbIE U YCTOBHBIE pe(hIEKCHI.

I'ymopanbHas perynsuus UM 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
Kene3pl HHOOKPUHHOW CUCTEMBI M HUX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW U 3HIOKPUHHON cucTteM. [unortanamo-runodusapHas
cUCTEMA.

JdemoncTpanuun

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopociny, «bakrtepun», «lIpocreimme», «OpraHbl LBETKOBBIX PACTECHHI,
«CucremMpl  OpraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHune
HaceKkoMbIX», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue crelisy,
«CTpoeHHE NHUCTOBOM IUIACTHMHKW», «TKaHM >XKUBOTHBIX», «CKEJET 4Yel0BEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHUCTEMAaY, «HepBHass  cucremay, «Koxay, «MpIllIeyHasE  CHCTEMay,
«BpigenurenbHas cucrema», «HIOKPUHHAS cucTeMay, «CTpOEHHE MBIIIIbDY,
«mmynuter»,  «KuiieuHonosioctHeie», «(Cxema  INUTaHUA  PACTEHHI»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmblkatomuxcs»,  «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MIIeKONIUTaroIUX», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opyoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pAaKOBHUHBI MOJUIIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMIUIAPHl KOMHATHBIX pAacCTeHUM, repOapuu
pacTeHUil pa3HbIX OTHAEJOB, BJIAXHBIE Ipenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE JJI IEMOHCTPALIMK MIOYBEHHOTO U BO3IyIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia v 0elIKoB Mo AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3ra Pa3iUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlaGoparopHuasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue opraHoB IIBETKOBOI'O PACTECHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHUSI OpPraHu3MOB: Oecrojioe (BKIJIOYasi BEr€TaTUBHOE) U
nojsioBoe. Buael  Oecrosoro  pa3MHOXKEHHUSA:  TMOYKOBAaHUE,  CIOPYJISIUS,
dbparMeHTans, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, win rameTtel. Meio3. Craauun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornueckuii cMbICi
M€H03a M IIOJIOBOTO IIporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM ITHUKJIC
OpraHU3MOB.

[IpenzapoasimeBoe pazBurue. ['amerorenes y :KuUBOTHBIX. [10JIOBBIE HKEIE3BI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. Criepmarorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPUOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoOb
OIUIOZIOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooeru mopghoeenesza. Cragun >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenune. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmuHuposanumoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIEKOMHUTAIONIUX. 3apOJBIIICBhIE JIUCTKU
(ractpynsinus). 3akiiaJika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumMHoe
BIUSHUE YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIINSA).
3aknaaka TUlaHa CTPOCHHMS JKMBOTHOTO Kak pe3yslbTaT HepPapXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHne Ha >MOpPHUOHANIBHOE pPa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct m pasButue xuBoTHBIX. [locTomMOpmoHansHBIN Tepuon. [lpsmoe u
HenpsMoe pasBuTthe. Pa3zButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHoOjOrMyeckoe 3HaUY€HHE MPSIMOTO M HEMPSMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpPOAE. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiiy poCTa >KUBOTHBIX U YyesoBeka. CTauu MocTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esnoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OHMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crmopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B TMpoiecce Meno3a.
l'amerorenes y pacreHuid. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISINUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Hoptpersr: C. I'. HaBammun, X. lllneman.

Tabmuiel u cxembl: «BereratuBHOe pa3MHOXeHHEY», «TuIbl Oecrnoynoro
pasMHOXEHUsD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Meio3y», «XpoMocombly, «l'amerorenes», «CTpoeHue
AULEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HENpsAMOE pa3BuThe», «Pa3Butme Mamckoro xyka», «Pa3Butue capaHumy,
«Pa3Butne narymkm», «JIBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsiH OJHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBIN UK
MOPCKOM  KamycTbl», <« JKU3HEHHBIM IUKI MXa», <« KHU3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEenaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydyeHue CTpOCHHMS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTuyeckass padora «BrpisiBlIeHHE NPU3HAKOB CXOACTBA 3apOJIbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JladbopaTtopnass padora «CrpoeHHe OpraHoB Pa3MHOKEHHUS BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. KonbnoBa, H. 1. Basunosa, A. H. benozepckoro, I'. JI.
Kapnieuenko, 1O. A. ®ununuenko, H. B. Tumogeera-PecoBckoro.

OCHOBHBIE€ TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJbTEPHATHUBHBIE IPU3HAKU, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUAOJOTUYECKUM,  [UTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKUM.

JdemoHcTpanuu

[Toprpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuirel 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEIIUBaAHUSD.

JlabopaTopnass padora «Jlpo3odpuna Kak OOBEKT TI'E€HETHUUYECKUX
VCCIIEOBAHUID.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBplii 3akoH MeHuens — 3akoH
eaMHO00pa3ust ruOpuI0B nepBoro nokosjeHus. [lpasuino nomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeIUIeHWs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelniuBaHus. [ umores3a 4ucToThl raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyTouHbI XapakTep HaclIeIOBaHMUS.
Pacmerienue nmprusHakoB IpU HEMTOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBaHMWSI ~ TPHW3HAKOB.  [luTomormueckwe  OCHOBBI  JTUTHOPHUIHOTO
CKpPELIMBAHUA.

CuermienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'enernka nosa. XpoOMOCOMHBIM MEXAHU3M OIpEAeeHus mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporamMeTHbId 0. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE AEUCTBUE
reHa. MHOXECTBEHHBIN a/ienu3M. B3anMoAeicTBUE HEaJUIEIbHBIX TI'€HOB.
Kommnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb pPa3BUTHUSI PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOJIOrMYECKUX TMPOIECCOB, IMOBEICHUS M KOTHUTHUBHBIX (YHKIHUU.
['eneTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXAaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHYeCKHe acCleKThl KOHTPOJIS U
WU3MEHEHHS HACJICICTBEHHON MH(OPMAIIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

[Toprpersl: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «IlepBbiil 1 BTOpoil 3akoHbl Menaens», «Tperuid 3akoH
Menpgens», «AHaIM3UpPYyHOIIee CKpemuBanue», «Hemomnoe moMuHUpPOBaHUEY,
«CrersieHHOe HaclieIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka moay,



«Kapuotun denmoBeka», «Kapuotun npozodunb», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN ajuienu3m», « B3auMo1eicTBUE TEHOBY.

OOGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJENIb JJIf
JEMOHCTpAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTpPAllUM CLEIUICHHOTO HACIIEIOBAHUS NPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOIO
CKpENIMBaHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(DUIBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTuna.
N3menunBOCTh Npu3HakoB. KauecTBEHHBbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanonHas U3MEHYMBOCTh. Ponb  cpenbl B (OpMHUpPOBaHUU
MOAU(PUKALMOHHON M3MeHunBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psin u BapuaunoHHas kpuBas (B. HMoranmucen). CoiicTBa MOaupUKanMOHHON
U3MEHYHMBOCTH.

I'enoTunMueckas N3MEHYNMBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYHMBOCTHb. Meio3 W TOJIOBOM MpOIEcC — OCHOBA
KOMOMHATUBHOW MU3MEHUYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTauuoOHHasT W3MEHYMBOCTb. Buabl MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTaluUW. SnepHbIE U
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCcKUe W MOJOBble MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTUYECKUX pSAJIOB B
HacneacTBeHHoW m3meHuunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYMBOCTH U
HACJICICTBEHHOCT.

Onuzcenemuxa U 9NUSEHOMUKA, pOIb dNULEHEMUYEeCKUxX @Gaxkxmopos 8
HACNe008aHUU U USMEHUUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

[Toprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u cxeMbl:  «Buasl  u3MmeHunBOoCTHY», «MoaudukanuoHHas
U3MECHYHUBOCTHY, «KombOuHaTHBHAs U3MECHYHUBOCTHY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHYecKHue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTarmii.



OO6opynoBaHue: XUBbIe W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYHUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOMU(PUKANMOHHON W3MEHUYMBOCTU. [locTpoeHWe BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBO».

IIpakTuyeckas padora «Mytanuu y gapo3odusbl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeka

Kapuorun uyenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHS T€HOMA
yernoBeka. Meronbpl  M3ydeHUsT T€HETHMKHM  YEeJIOBEKAa: TIEeHEaJOTMYeCKUM,
OJIM3HEIIOBbIH, HUTOr€HETUYECKUH, MONYJISIIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpeMeHHoOe ONPEIECIICHUE TE€HOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
IT11P-ananu3a. HaciaeacTBeHHbIC 3a00JIeBaHUS YelIOBEKa. | €HHBIC 1 XPOMOCOMHBIC
O0oje3HM 4YesnoBeKa. boJIe3HM C HACIENCTBEHHOW MPEnpacroyioKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUU U JICYEHUH T'€HETUUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
kieTku. [IoHsITHE «TEHETUYECKOTO Tpy3a». ITUUECKUE aCHEeKThl UCCIEIOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K
bU3UYECKOMY U XMMHUYECKOMY 3arps3HEHHIO OKpYsKaroleh cpesnl. ['eneTnueckas
MPEIPACIIONOKEHHOCTD YEJTOBEKA K MATOJIOTUSIM.

JdemoncTpanuun

Tabnuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YeHHs] TEHETUKHU
yesioBekay, «l eHeTnyeckue 3a00JeBaHUs YETOBEKa.

IIpakTHyeckas padora «COCTaBICHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cennekuust OpranusMoB

JlomecTuKanusa H CEJEeKUHUs. 3apOXKICHUE CEeNeKIMU U JIOMECTUKALUU.
Yyenne H. WM. BaBuimoBa o lleHTpax mnpouUCXOXIEHUS U MHOro00pas3us
KyJbTYPHBIX pacTeHuil. Poip cemekuuy B CO31aHUM COPTOB PACTEHHUHA M TMOPOJ
*uBOTHBIX. CopT, mopoaa, IMTaMM. 3aKOH TIOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKIIMOHHOU paboTHI.

Metoasl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIA M
VHIUBUYaJIbHBIN. OTamnsl KOMOWHAIIMOHHOM CCJICKIINU. HcnwiTanue
Npou3BOJIUTENIC MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIbio aHanu3a JIHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJ[  CEJeKIMOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



dopm opranusmoB. Vcmonp30BaHHE TE€HOMHOTO PENAKTUPOBAHUS M METOOB
pexoMOuHanTHBIX JIHK 17151 monmydenust iCXOAHOTo MaTtepuaia Ijsi CeleKIUu.

[Tonyuenue MTOJTUTIIIONIOB. BuyTtpusugoBas ruOpUaAN3aIIMS.
biuskopoacTBeHHOE — cKpenuBaHue, WM MHOpuauHr.  HepoacTBeHHoe
CKpenuBanue, win aytopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBHUIOBBIX THOPUIOB. JIOCTHXKEHHS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONOYUAN.

CoxpaHeHUe U U3yYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX PpOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpanenue u  ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEeHUs CYUeCmeyiomux U co30anusl Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUEeM COBPEMEHHBIX MemOo008 HAYUYHbIX UCCAe008aAHUL,
nepeoosuvlx uoeti U nepcneKmueHbX MexHoI02UlL.

JdeMoHcTpanuu

[Toprpersr: H. . BaBuios, . B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHMBOCTH,
«MeTtoapl cenekiuny, «OTaaéHHas Tuopuan3anusy, «MyTtareHesy.

JladopaTopHas padora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U TIOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «3ydeHrue METOAOB CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJICKIIUM PACTCHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0THA U CHHTETHYECKAsA OMOJIOTUS

OOBeKThl, UCHOJIb3yeMble B OHWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuimonHas
OMOTEXHOJIOTHS:  XJICOOMEUeHHUEe, TMOJYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpobuonornyeckuit cuntre3. OOBEKTbl MHUKPOOHOIOTUYECKHUX
TexHosiorui. [Ipou3BoaCcTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C I[EJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX He BCTPEUAIOIINECs B IPUPOe OMOCUHTETUIECKUE Ty TH.



Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PaCTEHUU U
#*uBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3ALUA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuE TaIlIOWI0B B CeJlEKIUU pacTeHuil. llonyuyenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHANbHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METON TpPaHCIUIAHTALMK SI€p KIETOK.
Texnonoeuu 0300p08IeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
koHCcTpyupoBanue pekomOouHantHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKEeHUss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  HHYKEHEPHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbl T€HHON MHXEHEPUHU.

Memuuunckue ouorexHonoruu. [loctrenoMmuas nudposas meaunusa. [1LP-
JTUarHoCTUKa. MeTaOoJIOMHBIM aHaIM3, TEHOIICHTPUYCCKHM aHajIu3 MpoTeoMa
YesloBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIb30BaHKME CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-OunoumkeHepus s pa3pabOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHUS KOMILIEKCHBIX
TKaHEH COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTro OHONMpHHTHUHTA U ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3niaHre BEKTOPHBIX BAaKIMH C II€JIbI0 OOECreYeHHs] KOMOMHMPOBAHHOM
3amuThl OT BO3Oymutenet OPBU, ycTaHoBieHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢ynkunonuposanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsbl: «Mcnoab30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIJICHHOM
POU3BOJCTBEY, «KileTouHas nHkeHepusn», «I eHHast HHKEHEPUs.

JlabopaTopHasi padora «3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuueckas padora «IlomyyeHne MOTOUYHOKUCIBIX TPOTYKTOBY.

Ikekypeussi  «bHOTeXHONOrMs — BaKHEWIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOCTBO)».

11 KJIACC

Tema 1. 3apoxneHue W pasBUTHE 3BOJIOLNMOHHBIX NpPEACTABJICHHMI B
Onosoruu

OomonnonHas Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHUSA
napBrHM3MAa. JKU3Hb U Hay4dHas aesaTenbHocTh Y. /lapBuHa.

JIBkyuime cuiibl 3BostonMu BUAOB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHSI OpPraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).



Odopmienne cunternueckoir Tteopun sBomonuu (CTD). HelrpanbHas
Teopust dBomtounud. CoBpeMeHHas JBOJIOLNMOHHAS  OuWojorusa. 3HauYEHHE
ABOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Krosee, Y. apsun, C. C. UerBepuxos, W. 1. lImansraysen, k. Xonaein, . K.
benses.

Tabmuupr m cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuerw)y,
«JlectHuma xuBbBIX cymiectB (mo Jlamapky)», «Mexanusm QopMupoBaHuUs
PUCTIOCOOJICHN y pacTeHnid W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTta nyremectBus Y. Japsunay, «Haxonku Y. JlapBunay, «DopMbl 00pHOBI
3a cyuectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KylabTYpHBIX (QopM
KanycTbl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHUS JBWXKYIIMX CHJI DSBOJIIOLIUMNY,
«OCHOBHBIE TTOJI0KEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ Pe3yJibTaThI

[Tonynauust Kak sneMeHTapHas eAuHHIA BOMIOIUU. COBpEMEHHbBIE METOMbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyssiiuil. W3meHeHue
reHooH/Ia TOMYJSAIMKA KaK DJIEMEHTApHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHernueckoro paBHosecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (aKTOPhl (IBMXKYIIHUE CHJIBI) JBOJIOUMH. MyTaliMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHAIpaBJICHHBIC W3MEHEHHsS YacTOT ajieied B momymsamusx. Oddexr
OCHOBartelnsa. JIpgexm OymvLiounoco 2opaviuuka. CHUdNCEHUe 2eHemuuyecKo2o
pasznooobpazus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2enos 6
oonvuwux u  manelx  nonyrayusax.  Murpauun.  M3omAuus  mOmyssIui:
reorpaduueckast (mpocTpaHCTBEHHAs1), OMoJIorndeckast (penpoayKTUBHA).

EctecTBenHbiii oT00p — HampaBinsommi Qakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIONINM,  pa3pbhIBAIONINN
(nu3pynTtuBHbI). [lomoBoit orO0op. BO3HMKHOBEHHE U HBONIOIUS COLUATBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yJdbTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBeHne — mpucrnocoOneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [Ipumepsl npucnocobieHuit y opranu3mMoB: MOp(hOIOru4ecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTEIBHOCTD
IPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u crpykrypa. BmmooOpazoBanme Kak pe3yibTaT
MUKPOIBOJIOIMHU. M3omsamus — kioueBod ¢dakTop BupooOpazoBanus. llytu u
CIIOCOOBI BUJI000pa30BaHUS: aJuIoNIaTPUYECKOoe (reorpaduueckoe),



CUMIATPUUECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (ToNUIUION U 3aITHS,
rubpuauzanus). JuTenbHOCTh IBOIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBaHUS OMOJIOTMUYECKOTO pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHUs1 OMopa3zHoo0pa3us. MUKpPOIBOIIONHUS U KOIBOJIIOLUS Mapa3UuTOB U MX
X03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdemoHcTpauumn

[Hoptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HW3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapan—BaiinOepray, «IBumxyiue
CWJIbl 3BOJIIOLUNY», «DKOJOTHYECKass M30JSLUs MONMYJISAIUN ceBaHCKOU (openmny,
«l"eorpadmueckasi U30JSA1UA  JUCTBEHHUIbI CHUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEHUCTBUSA €CTECTBEHHOro oT0opa», «PDopMmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpuanbHblii MenaHu3M», «KuBble uckomnaemsie», «[[oKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®Dusnonornueckue amantauun», «lIpucnocoOIEHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bug000pazoBanus», «l'eorpaduyeckoe BuI000pa3zoBaHuE
TPEX BUAOB JAHABIIIEH», «DKOJIOIMYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITonmunnouel pacrenuit», «KanycTHo-peneunblil ruOpuy.

O06opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX MPHUCIOCOOJICHUI, 4Yydella NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3JIMYHBIMUA CTIOCOOAMH.

JlabopaTopHnasi padora «BbisBIeHHE HW3MEHUYMBOCTH Y 0COO€H OJHOTO
BUJIAY.

Jlabopatopnas  pabdora  «IIpucmocobienus  OpraHusMoOB U HX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JladbopaTopnass paGora «CpaBHeHHUE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boouns u eé pe3yJabTaThl

Mertoapl M3ydyeHUST MaKpOdBOJMOIMU. llaneoHToOrMYecKne  METOJIbI
uzydeHus: osBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE —PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus s3Bojtonuu. CpaBHeHHE (IOPHI H
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpadpudeckue obmactu 3emun. Bumbl-
SHJEMHUKHU U PEIUKTHI.



OMOPHOIOTHUECKHE M CPABHUTEIBHO-MOP(POIOTUUECKHE METOJIbI U3YUCHUS
ABOJIONMHU. ['eHeTHYecKkue MeXaHU3Mbl HBOJIOLHMM OHTOTEHE3a U MOSBJICHUSA
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPraHbl.
PynumenTtapusie  opraHbl U aTaBU3Mbl.  MOJEKYJISIpPHO-TEHETUYECKHUE,
OMOXMMUYECKHEe W  MaTeMaTHYeCKHE  METOJbl  W3YUYEHUS  HBOJIIOIUU.
I'omonoruynsie reHbl. COBpEeMEHHBIE METOIbl IMOCTPOEHUS (HUIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIOLUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwiIa) dBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLINH.

JdemMoHcTpanuu

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

Tabmuubl 1 cxembl: «DWIOTCHETHUECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepbl»,  «Creromedanb»,  «PuHnodutey,  «CeMeHHbIS
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeiid) KOHTHHEHTOBY,
«Penukte», «HavanpHble cTagud SMOPUOHAILHOTO PAa3BUTHSL TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHl YEIOBEKa W INMMMMaH3e», «[J1aBHBIE
HaIPaBJICHUS 3BOIOIHUIY, «O011I1e 3aKOHOMEPHOCTH SBOJIIOLIHI.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI)KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKI[UN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWOreHes u
naHcnepmusi. JloHayuHble IpenCTaBlICHUs O 3apOKJIECHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIOTHS.

OcHOBHbIE dTanbl HEOPraHU4YECKOU SBOJIIOLUU. [Lmanerapuas
(reosnoruyeckasi) HSBOJIONMUS. XUMHUYECKas dBOJIOLMS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue mnoaumepoB u3 MoHoMmepoB. KoanepBaTtHas rumoreza A. .
Omnapuna, runoresa nepBudHoro 0ynroHa k. XomnjeitHa, TeHETHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Uek) um rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emmm u Mmeronel €€ wu3yuyeHus. MckomaeMble OpraHUYECKHE
octatku. [eoxponomorus u e€ wmeroabl. OTHocuTenbHass W a0OCOJIOTHAs
reoxpoHosiorusi. ['eoXpoHosioruyeckas mKajaa: 30Hbl, 3pbl, IEPUOIbI, STOXU.



HauanbHble 3Tambel opranndeckou sBosirouuu. [losiBIeHHE W 3BOJIIOLHS
NEPBBIX KJIETOK. DBOMIONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHajor MEPBBIX Ha 3emie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTEI.

[Ipoucxoxaenne 3ykapuoT (CHMOUOTEHE3). IBOTIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BoO3HUKHOBEHUHE
OCHOBHBIX TpyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATalnbl HBOJIONMMU BBICIIMX pacTeHuil. OCHOBHbIE apoMOp(do3b
pacrennii. Bpixony pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHMEe uMH cymd. CeMeHHble pacTeHus. [IpoMCXOXKIeHHE IBETKOBBIX
pacTEHUM.

OCHOBHBIEC 3Tamnbl 3BOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bI
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuid B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbie XKUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IporcxoxnaeHne MIEKOMUTAIONUX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emie NO 3paM M NEpPUOJAM: apXeil, MpOTepo30H,
nmajgeo3oi, Me3030M, KaitHo30#. OOmas XxapakTEepHCTHKa KIWMara U
reOJIOTUYECKUX TMponeccoB. [losiBIeHHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA ra30BbIil cOcTaB aTMOC(heEpHI.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPU3UCHI Npouuioro. [IpuduHel u
CIEACTBUSI MAcCCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTHMYECKUM KPHU3HUC, €ro
ocobennoctH. [Ipobiema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHmdeckoro mupa. [IpuHuumnel kinaccupukaiuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoncTpanumn

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilactep, M. . Meunukos, A. U.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
V3YUYCHUIO CaMO3apOXKICHUS Xu3HW», «Cxema ombita C. Mwummuiepa, I'. FOpuy,
«Jtanbl  HEOpraHWYeckou  HBomouun», «l'eoXpoHonoruyeckass  IIKaugay,
«HadanpHble 3Tanbl OpraHUYecKoi 3BoONUN», «Cxema 00pa3oBaHUS IYKapHUOT
nyTéM cumoOuoreHesza», «Cucrema XUBOM Npupoab», «CTpoeHHE BHUPYCAy,
«Apomopdo3sl  pactenuity, «PunuopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHoroksieTounble Bogopociny, «Mxuy, «llanopotHukn», «l['onocemeHnHsbie
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KueuHononocTHwIEY,
«ITnockue 4EPBUY, «YHEHUCTOHOTHEY, «PpIOBI», «3€MHOBOJHBIEY,



«IIpecmbikarommecs», «lltuupr», «Muekonuratomme», «Pa3BuThe XU3HH B
apxeuckou spey», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
NaJe030MCKON 3pey», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs: CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuud pacTEeHUH Pa3IMYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[ WU 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEHM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKM OpPraHHMYEeCKHX
OCTaTKOB OPraHU3MOB.

BupryanbHas  sabopatopHasi  paGora «MogenupoBaHUE ~— ONBITOB
Musnepa—tOpu 1o u3ydeHuio abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUN B
NepBUYHON aTMocdepe».

JlaGoparopnass padora «/3ydyeHue W ONMMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckas paGora «l3yueHue OCOOECHHOCTEH CTPOEHUS paCTEHUU
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne ocOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHU. METOIbI aHTPOTIOJIOTHH.

CraHoBIIEHHE TIPEICTABICHUN O MPOUCXOXKICHUM 4YEIOBEKa. PenurmnosnHbie
BO33peHUs. COBPEMEHHBIEC HAYUHbIE TEOPHH.

CxoacTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JIOT0-0MOXUMUYECKHE,
nopegeHYeCcKre. OTIMYMS YETOBEKA OT KUBOTHBIX. [IPAMOXO0XKIECHHE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((pakToOpbl) aHTPOIOreHe3a: OUOIOrHYecKre, COIUaIbHbIC.
CooTHollleHne OMOOTUYECKHUX U COLIMAIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoOBHBIE CcTaauu aHTpororeHe3a. PanHue uenoBekooOpazHbie 00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsIH U
aroJieid. ABCTPaJONUTEKN — ABYHOTHE MpEeAKH Jitofeh. YelnoBeK yMelbli, nepBbie
W3TOTOBJICHUS OPYyAWi TpyJa. YenoBeK MpsSAMOXOASAIINN U TEPBbIA BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YenoBek reiaenpOeprckuit — oOmMM  MPeIoK
HEAHJAEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HEeaHAEPTaIbCKUN
KaK BHJI JIIOJEH XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a TmpeaenamMu AdQpuKu.
[TanmeoreneTrka U NajaeoOreHOMHUKA.



DBOJIONNSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B MOIMYJISIUSAX
yesnoBeka. MyTanMoHHBIN Tipouiecc ¥ noduMopdusM. [lomynsiiiMmoHHbIE BOJIHBI,
npeiid reHoB, murpaius U «3PGEKT OCHOBATES» B MOMYJAIUSAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. IloHstue o pace. bosbmme pacel: €BpoIeoUHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YeliOBeKa M0 IIIaHeTe.
EnuHcTBO  4yenoBeueckux — pac. HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco0neHHOCTh YeNOBEKa K pa3HBIM YCIOBUSM OKDPYXAIOMEH Cpebl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB Ha MOPQOJIOTHIO U
(bHU3HOJIOTHIO YeJIOBEKA.

MexaucuuIuiiHapHble  MeToasl B (u3uveckol  (OMOJIOTMYECKOM)
AHTPOIIOJIOTUU.  ODBOJIOLMOHHAS ~ QHTPOINOJOTHS W MaJ€OAHTPONOJIOTUA
YeJIOBEYECKUX MOMyJSIuid. buoconuanbHble UCCIEOBAHUS MPUPOABI YEIOBEKA.
NccnenoBanue K03BOMOMUH OUOJIOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, 4. 4. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YeNOBeKa M CKEJNET IIUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbIY, «/IBHXKYILHE CHUIIBI AHTPOIIOT€HE3a», « DBOIIOLIMOHHOE
JIpPEBO  4YEJIOBEKa», «ABcTpajonuTek», «YenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpub», « KpomaHbOHIBIY,
«IIpenxu yenoBeka», « ITanbl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYpbl TIPEJAKOB 4YeJOBeKa, penpoaykiuu (¢potorpadun) KapTuH C
MUA(OJIOrMYeCKUMU M OHOJCHCKUMH CIHOKETAMH TPOUCXOXKIACHHUS 4YEJIOBEKa,
dboTorpadum HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIh
yepena 4YejloBEeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEJIH TOPCa MPEAKOB YETIOBEKa.

Jlabopatopnas pabGora «/3ydyeHne OCOOCHHOCTEH CTpOEHHUs CKeJeTa
YeJI0BEeKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTuyeckas padora «3yueHne dKOJIOrMYECKUX aJalTalui YeJI0BEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY KaKIIeHd cpeaou

3apokaeHre U pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3agaumn
sKoJIoTuH. CBSI3b KOJIOTUU C IPYTUMH HAYKAMH.



Meroabl sxonorun. IloneBbie HaOMOAEHHS. DKCIEPUMEHTHI B HKOJIOTHH:
npupoAHble U JlabopaTropHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHbIN, peTUOHANILHBIN U T100abHBIH.

3HaUYEHHE DSKOJOTMYECKUX 3HAHMM I 4YeJIoBeKa. ODKOJOTMYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MPUPOAoH. DOpMHpOBAHUE
AKOJIOTHYECKOHN KYJIbTYPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Hoprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxeMbl: «Pa3genbl sxonorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAKOLIEN CPEIBD.

JlaGoparopuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Dxosornueckue (PaKkTopbl U 3aKOHOMEPHOCTH uX jAeicTBus. Knaccudukarms
AKOJIOTHYECKUX (PAKTOpOB: abHOTHYECKHUE, OUOTHYECKUE, aHTpornoreHHbie. O01me
3aKOHOMEPHOCTH JEUCTBUSA dKojoruueckux (akropon. [IpaBuno munumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpPraHu3MBlI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKonorudyeckuit Qaxrop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa HAa OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIIbI
pPacCTeHMI M JKMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHaibHas poJib CBETA.
doTonepruoan3M.

Temneparypa kak oskonorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHuil K
noJi/Iep )KaHui0 BoHOTO OanaHca. Knmaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boe. [IpucrnocoOnaeHust sKUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TMOJINOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3MKO-XMMHUYECKHE
O0COOCHHOCTH cpen obutaHusi opraHu3MoB. [IpucmocoOneHus OpraHu3MoB K
YKA3HU B Pa3HbIX Cpeiax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJiM4Hble PUTMBIL. [IpUCnOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennsie Qopmbl  opranu3MoB. [loHsiTHE O JKU3HEHHOW (Qopme.
Kuznenusie GopMbI pacTeHU: TEPEBhs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (hakTopBHI. Buner OMOTUYECKUX B3aMMO/JICHCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, cuMON03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHN4ecTBO). HeTpoduueckue
B3auMojelcTBus  (Tomuueckue,  (Qopuyeckue, (Qpabpuueckue). 3HauCHUE
OMOTMYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obOutanus. [IpuHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuubr U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHbIE», «Du3nonornyeckue ajaantauuu
KUBOTHBIX», «Cpenpl oOuTaHUS OpraHu3MoB», «buosnorudyeckue puTMBDY,
«Kuznennole  Qopmbel  pacteHmity, «KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«IKOoCcHUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « DIKOCUCTEMAa XBOMHOrO Jiecay, «llenu
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KomMmeHncanuzm».

ObopynoBanne: TepOapuy PAaCTCHWA W SKUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHENOOUBBIC U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHMS], TepOAPUU U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, Yyyena MTHULl U 3Bepeil, repdapuun
pacTeHul, OTHOCSMMXCS K TuUrpodurtaM, Kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repbapuy ¥ KOJUIGKIIMM PACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HHM, repbapuu u
KOJUIEKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
KUBOTHBIX, YUACTBYIOIINX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnass pabota «BbIsBiIcHHE TPUCTOCOONICHHI OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HHE TMPUCTIOCOOTIECHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlabopaTtopHnass pa6ora «AHaToMUYEeCKHEe OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUIA0B U MOIMYJIAMH

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISALHH. [Monmynsimus  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pU3nueckux 6aprepoB U
0COOEHHOCTEHN OMosoruu BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTENW MOMYJSIUU: YHUCICHHOCTh, IUIOTHOCTb,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKoJyioruyeckas CTpykrypa nonysauud. OleHKa YUCICHHOCTH MOIYJISIUY.
JuHamuka nonyiasiuud U e€ peryisiius. buorudeckuil MOTEHIMAN MOMYJISIHUHN.
MopaenupoBanue IMHAMUKHA HoMyJsaiud. KprBbie pocTa YUCIEHHOCTH MOIMYJISIHH.
KpuBble BbDKMBaHUA. Perynsdius 4YMCICHHOCTH MOMYJSALHN: posib (PaKkToOpoB,
3aBUCALIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATeruu BUJIOB (T- U
K-crtparerun).

[Touatue o0 skosormueckoi Huile Buaa. MectooOutanue. MHoromepHas
Mozenp sKkojornyeckon Humm JIxk.M. XarumHcoHa. Pa3smepsl 3konorundeckou
Huu. [loTeHnnanbpHas U pealn30BaHHas HULIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUSI U MUTpaluid KUBOTHBIX. buosormyeckue
WHBA3UH Yy KEPOJIHBIX BUIOB.

JdeMoHcTpanuu

[Toprper: k. 1. XaTynHCOH.

Tabmuubl u  cxembl: «OKOJOTMYECKUE XApAKTEPUCTHKU —MOMYJIALIHIY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyasiuuum», «Bo3pacTHble  NHUpaMHIbI
nonyysiun», «CKOpPOCTh  3acCeleHUsi [OBEPXHOCTH  3EMJIM  Pa3iIMYHbIMU
opranu3zmammn», «Mojens skosnorndeckor Huum Jx. M. XaTunHacoHay.

O6opynoBanue: repOapur pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopuas  paGora «lIpucmocoOneHuss ceMsH  pacTeHUM K
pacceneHuIoy.

Tema 9. DKo10rug COOOIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. Cszu Mexuay
OpraHu3MaMH B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne mnenu u certu. AOWOTHUECKHE OJIOKHU
skocucteM. [1ouBbl U Wbl B s3KOCcKUcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTeaud  3KOcHcTeMbl. buomMacca ©  mpoayKuus.
DKOJIOTUYECKHE MUPAMU/JIBI YhCeT, OMOMACChI U SHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpaBneHnHble 3aKOHOMEpHBIE CMEHBI co00lEecTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccun. Knumakcaoe cooOuiectBo. bruopaznooOpasue 1 mojHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



[Ipupoaubie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuums
MEX]Ty aHTPOTIOT€HHBIMH U MTPUPOJIHBIMHU 3KOCUCTEMAaMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dnopa u dayna. CuHaHTpomM3alus TOpoACKOM ¢ayHbl. buonormyeckoe u
XO03SIICTBEHHOE 3HAYCHHUE arpPOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib kackadnHoeo s¢ghghexkma u 6u008-30upuramopos (Kuouesvix
6u008) 6 QyHKYuoHUposanuu skocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIAIMN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 8030€lCmeust  3a2pA3SHEHU  pPA3HbIX Mmunos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI ~ DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO020  B030€UCMEUsL.
MeTo1070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JdemMoHcTpanuu
[Toprpet: A. Ix. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWoleHo3a»,  «IDKOCUCTEMA

HMIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIMOHAIbHbIE
TPYIINbl OPTraHU3MOB B 3KOCUCTEeME», «KpyroBopoT BEIIECTB B HKOCHCTEMEY,
«Ilenn mutanms (MacTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TUPAMHIA YUCEI,
«IJKoJIOTHYecKasi mupaMuia OMOMacch», «IKOJOTMYECKasi MUpaMUIa YHEPTUM,
«ObpazoBanue 0osotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca TOCIe
noxkapay», «JKocucTteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repdapru KyJbTypHBIX M TUKOPACTYIINX PACTCHUHN, aKBapUyM KaK MOJIEIIb
9KOCHCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCHUCTEMBD».

JlabopaTopnasi paGora «lM3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKypeusi «DKCKypCcHUsi B TUIMMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€JIbHUK, HA CyXO/I0JbHBIN WM TOMMEHHBIN JTyT, 03€p0, O0JI0TO).

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmennanerapHas 00oj0uka 3eMiIM, TAC CYIIECTBYET WU
CylllecTBOBaJa kM3Hb. Pa3BuTHe npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obmactu 6mocheps! u e€ cocran. XKupoe
BelllecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepsl. OcodeHHOCTH Onocdepsl Kak
rJI00aJIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXUMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTra). PUTMUYHOCTE sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Ounocdepnl. I[lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIaHHbIE U TUPOKOJIMCTBEHHbIC JIeCca, CTEIH, CABAaHHBI,
MyCThIHU, TPOMUYECKHE JIECA, BRICOKOTOPhs. KimuMar, pacTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIHS 5KMBBIX CUCTEM, OLICHKA WX PECYPCHOIO MOTEHIMaja 1
ounochepHbIX QyHKIU.

JdemoHcTpanumn

[ToptpeTtsi: B. N. Bepnaackuit, 3. 3rocc.

Tabmuubr u cxembl: «l'eocdepst 3emnn», «KpyroBopoTr azora B HMpHUPOJIEY,
«Kpyrosopot yriepona B mpupoae», «KpyroBopoT Kuciopojia B HpHUPOAEY,
«KpyroopoT Boabl B mpupoze», «OcHOBHbIe OMOMBI cymmny, «Kinnmarnueckue
nosica 3emnuny», «TyHnpay, «Taitray, «Cmemanusiii necy, «lllupokonncTBeHHbIN
nec», «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponnueckuii gecy.

ObopynoBanue: repbapuu pacTeHUIN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OLIIAs Cpeaa

OKOJIOTUYECKUE KPU3UChI M HUX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arpssHeHme BO3MymIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune KiuMara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENILHOTO U KUBOTHOrO0 MHpa. OCHOBHBIE MNPUHIUIBI OXPAaHBI MPUPOJIBIL.
Kpacaeie xHmru. OcobGo oxpansemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue casibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIE TPUHIUIBI YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA U MPUPOJIBI.
PaunonansHOE  MpPUPONONOJIB30BAHUE W COXpaHEHUE  OMOJOTHYECKOIo
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJOTHYECKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTHe METOOB MOHUTOPUHIAa pa3BUTUS OIMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle UCCIe008aHUA nepexooa K pecypcocbepezaroujei U
KOHKYDEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 060pvOLL ¢ OUONOBDENHCOCHUSMUL.
Pexoncmpykyus mopckux u HazemHwix 9KOCUCTIEM.

JdemoHcTpanuu

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdhepsr», «3arpsisHeHne TouBb», «llapHukoBwii  3ddexT», «Ocobo
OXpaHsieMbI€ PUPOIHBIC TEPPUTOPUMY, «MOJENH YIIPaBISIEMOTO MUPAY.
ObopynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M KUBOTHBIX KpacHoi
kHuru Poccutickon @eneparun, KpacHoi KHUTHM pernuoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

O®I'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHHS
oOyJaronMMucsi MporpaMM CpelHero o0miero oOpa3oBaHUs: JUYHOCTHBIE,
METapPEAMETHBIE U TTPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbl 1O OHOJIOTHH
BBIJICJICHBI CIEAYIOLIUE COCTABISAIONINE: OCO3HAHME OOYYaIOIIMMUCS POCCHICKON
rPaXKJaHCKOM UJAECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHUt0, Hamuyue Mmomusayuu K  OOydeHHI0  OHMOJIOTHUH,
yenenanpaegienHoe paszeumue BHYTPEHHUX YOEXKIEHUW JUYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH WM WMCTOPHUYCCKUX TPATUIIUN Pa3BUTHS OHOIOTHISCKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOUINXCS PYKOBOACTBOBATHCS B CBOEH
JNEATENIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIIUMU CHUCTEME
OMOJOTMYeCKOro  00pa3OBaHMs, Haluuue  NpPABOCO3HAHUA  IKOJOTUYECKON
KYJbTYPBbI, CHOCOOHOCMU CMABUNb L€ U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MIPOTPAMMBI 110 OMOJIOTHUU JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIHBHOCTH B COOTBETCTBHH C
TPaJAULIMOHHBIMHA POCCUUCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
NOBEACHUS U CIOCOOCTBYIOT NpOLIECCaM CaMOIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPECHHEHM NO3MIMU JMUYHOCTH, NATPUOTH3MA U
YBAXKEHHUS K 3aKOHY W IIPABONOPSAKY, YEIIOBEKY TPY/JA U CTApLIEMy IOKOJIEHUIO,
B3aMMHOT0 YBa)KE€HHUS, OEPEKHOTO OTHOIICHUS K KYyJIbTYpHOMY HAcleIui0 U
TpaAULMsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuitckon Penepauunu, IpuUpole U
OKpYy Xarouen cpeae.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YyOEXJCHUH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM IEHHOCTSAM POCCHUUCKOrO OOIIECTBa, PaCHIMpPEHUE KUIHEHHOTO
ONbITA U OMbITA JIESITEIBHOCTH B IPOLECCE pealn3allii OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJIbHOMN JAEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK O0YYaIOIIErocsl Kak akTHBHOT'O U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOr0O OOIIECTBA;

OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHAa W IIPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7ady, YBaKUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OINMOHEHTOB NPH OOCYXJICHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOMU rpakIaHCKOH UJICHTUYHOCTH,
NaTpuoOTH3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpE.
PonuHoli, ropmoctn 3a cBOWM Kpald, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKMX YYEHBIX B CTAHOBJICGHUE W
pa3BuTHE OHOJOTMM, TMOHUMAHHS 3HAYCHUST OWOJOTUM B IO3HAHWU 3aKOHOB
IPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uzeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTEIAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPHUHATHS LEHHOCTEH CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAYyYHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIIECHUI;

ITOHUMAaHHUE SMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢uzuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 30POBbS H
IMOIMOHAJBLHOTO 0JIArONnoJIy4Yns:

NOHUMAaHUE W peaju3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBUI U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DM3MYECKOMY U TICUXUYECKOMY 3I0POBBIO;

NOHUMAHWE LEHHOCTH MpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHUE [IEHHOCTU MacTEPCTBa, TPYA0IIO0uE;

TOTOBHOCTh K AaKTHUBHOM JESITENIbHOCTH TEXHOJOTHYECKOW W COIMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATH U CaMOCTOSATEIIBHO
BBITIOJTHSITh TaKyI0 JEATEIbHOCTD;

WHTEPEC K Pa3InyHbIM cdepaM MnpodecCHOHATBHON AESTEIHHOCTH, YMEHHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymiei npodeccur U pearn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

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

7) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTMYECKU 1EJIeCO00pa3HOe OTHONIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MNPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKPYKarolEHu CPeIbl;

OCO3HaHMWE TI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpPETAaeMble MPU H3YyYEHUU OWOJIOTUHU
3HAHUS W YMEHUS TPU PEHICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOJICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE  HEMNPHUITUE JICWCTBHM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
IPUPOAHON cpejie, YMEHHE NPOrHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCIIE/ICTBUS NMPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;



HAJIMYHE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS], YKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCSI UMM B IO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIBHOM
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKON EATEIbHOCTH 3KOJOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYyJBTYpPhl KaK CpEACTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
IpEICTaBICHUS 00 OKpYXalolleM MHUpPE KakK O €IWHCTBE MPHUPOAbI, YeJOBeKa U
oOmiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodiieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJOTUU AJII COBPEMEHHOW LMBHIM3AIUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHsSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh PECcypCHble  NPOOJEeMBbl  Pa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00AJIbHBIX IKOJIOTUYECKUX MPOOIEM U
ofOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUH OMOJOTMYECKMX 3HAHUW B LEJAX
HOBBILIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (popmupyemon
IpU U3yYE€HUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs J/JIs aHajau3a u
OOBSICHEHUSI SIBJIEHUI OKPYXAIOIIEro MUpa M MPOUCXOJAIINX B HEM HM3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsSI Ha OCHOBE HAyuyHbIX (DaKTOB U
UMEIOINXCS JaHHBIX C IEJIbIO TIOJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npobyieM B PeasIbHBIX )KU3HEHHBIX CUTYALINX;

OCO3HaHWE ILIEHHOCTU HAY4YHOH [EeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IPOEKTHYIO M UCCIIEIOBATENBbCKYIO AESTENbHOCTh HHIMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpephIBHOMY  00pa3oBaHUIO |
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI Mo OHMONOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHS yueOHOTo mpeamera «buosmorusy
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIHUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAayYHbIC MOHSATHUS, OTPAXKAIOIINE
IEJOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIEIOBAaHUE,  HAOJIOJICHHE, W3MEpPEHHE, OKCIHEPUMEHT U  ApYyrue);
yHUBEpCalbHbIe Yy4yeOHBbIC JIeWcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIre dbopmupoBaHue GyHKITMOHATBHOM
rPaMOTHOCTH Y  COIMAJIBHOM KOMIETEHIIMM OOYy4YaroIIuXcs; CIOCOOHOCTH
00yJaronuxcs WCITIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W YHUBEpCaJlbHble yueOHbIE JEWUCTBUA B
MO03HABATENLHOMN M COLMATBLHOMN MPaKTHKE.

B pesynapraTte wu3ydeHuss OHOJOTMM HAa YPOBHE CpEAHETr0 OOUIETro
oOpazoBaHusi y oOyuaromierocss OyayT chOpMUpPOBaHbl [O3HABATEJIbHbBIC
yHHUBEpCajIbHbIC yueOHbIE JEMCTBHSI, KOMMYHUKAaTUBHBIE YHUBEPCAIbHBIC YUEOHBIC
NEeUCTBUsI, PETyJISITUBHbIE YHUBEpPCAJIbHbIE Y4yeOHble JI€HCTBUS, COBMECTHAas
NEeSITEBHOCTD.

MeTtanpeamMeTHble pe3yiabTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIero
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OsiaseHue YHUBepPCAJbHBIMHU Y4eOHBIMU NMO3HABATEJIbHBIMHU
JAeHCTBUSIMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

caMoCTOsITeNNbHO  (OpMyNIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJb30BaTh IMPU OCBOCHHUU 3HAHUM MNPHUEMBI JIOTHYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTHUECKUX TOHATHH (BBIICIATh UX XapaKTEepHBbIE MPU3HAKH, YCTAaHABIMBAThH
CBSI3H C APYTUMHU TMOHITHSIMH);

ONpEAENATh LEAN MACSITeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPHUH HX
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTAThI JESATEIbHOCTH C TOCTABICHHBIMU LEISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUIM
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHUECKHE PpACCYXKACHHUS (MHIYyKTUBHBIC, JEAYKTHBHBIC, IIO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMUS,;

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeACcTBa Uil MpeACTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  pa3HOr0  poja,  BBIIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pElIeHHs] MPOOJIeMbl C Yy4ETOM aHAM3a MMEIOIIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIbHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30BbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEI0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus MpoOsieM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIOJb30BaTh pa3jIMUHbIE BUABI JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTal, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIUsAX, B TOM YUCJIE MTPH CO3aHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

(dopMupoBaTH HAYYHBIN TUI MBIIUICHUS, BIAeTh HAYYHONH TEPMUHOJIOTHUEH,
KJTFOUEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpMyJIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
TSI TETbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3ajauy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBAaTh TOJIYYCHHBbIE B XOJ€ pEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJICHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIbHBIE MOIXOJbI U pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOPMAIUU (TEKCTE yueOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3upOBaTh



uHGOPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUYECKHU OILICHUBATH
€€ JI0CTOBEPHOCTh U HEMTPOTHUBOPEUUBOCTH;

(GopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSATH PA3NHYHBIE METOJbI MPU MOUCKE U
otbope Omosormueckoil WHMOpPMAIUU, HEOOXOIUMOM IJIsi BHITIOJHEHUS yUeOHBIX
3azay;

npuoOpeTaTh OMNBIT KMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosornyeckor uHbopmaru (cxeMbl, rpaduKky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTrMYeCKOM HH(pOpMalMel: MPUMEHATh XHUMHYECKHE, (usnyeckue u
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYJbI, ab0peBHATYpy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMALMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyajeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) oOmenume:

OCYULIECTBJISATH KOMMYHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JUCKYCCHUU O CYIIECTBY OOCYX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MNpeaIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMasnora Wik JUCKyCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIICHMS, NOHMMAaTh 3HAUYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaAMEpEHUs IPYTUX JIOJEH, MPOSBISATh YBAKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesITeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboThI MpU PEIICHUU OUOJIOTUYECKON MpOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PeLIeHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM OOHIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJO0T0 YjieHa KOJUIEKTHBA;



NPUHUMATh [EJIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWMHUPOBATh JEWUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATH IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pE3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJAJla M KaXXJOTO yYaCTHHMKA KOMAaH/bl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIECHMBATH MAEHU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJajieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIIeM U UX
pEIIeHUs B )KU3HEHHBIX U YIEOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISITh MO3HABATENBHYIO JACSTEIBHOCTD, BBIABIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs N[poOieMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOWM 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJAJ€Th  HABBIKAMHM  IIO3HABATENbHON  pediieKCHMd KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX TMPOILIECCOB, HX PE3YyJIbTaTOB U
OCHOBAHM, UCIOJIb30BaTh MPUEMBI peIeKCUU Jisl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLECHHUS;

YMETh OILICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS IO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

IpU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ynbTaTbl OCBOCHHUS COJEpPKAHHUS Y4yeOHOro mpeaMmera
«buonorusi» Ha yrayOn€HHOM ypOBHE OpPUEHTHUPOBaHBI Ha oOecreyeHue
npopuiabHOrO  00ydeHHst — oOyuwaromuxcs — Oumomormu. OHHM  BKIIOYAIOT:
cneruduyeckue st OMOJIOTHH Hay4YHbIC 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUI 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPeoOpa30BaHUIO 3HAHUM, BHUBI IEATEIBHOCTH T10
MOJIYYEHUIO HOBBIX 3HAHWUU W UX MPUMEHEHUIO B PA3JUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI IO
rojlaM U3y4YeHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
KJlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMH B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, B
NMO3HAHWM  3aKOHOB TPHUPOABI M  pEHICHWU TPoOJeM  PAIOHAIBLHOTO
IPUPOOIIONH30BaHUS, O BKJIAJIE POCCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BJIQJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIye OUOJIOrMYEeCKUE TEPMHUHBI M TOHATHA (KU3Hb, KIETKA,
OpranmsmM, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJSus, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnerouynast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o weHtpax
MHOrooOpa3usi W  TNPOUCXOXKJICHUS  KYJIbTYpPHBIX  pPAacCTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICIICHUS, YHCTOTHI TaMer,
He3aBUCUMOro HaciegoBaHuss [.  Menzgens, ToOMOJIOTMYECKUX PSIOB B
HacJIeICTBEHHOU U3MCHYMBOCTHU H. . Baswuiona), MIPUHLUIIBI
(KOMILJIEMEHTapPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCAEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPECHUE,
HaOII0/IeHNUE, SKCIIEPUMEHT);



yMEHUE BBIICTATh CYyIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPTaHHW3MOB, B TOM YHCIIE
OakTepwii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHHH, KUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITCIBHOCTH,
MPOTEKAIONIUX B OPraHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTUYECKHUX
IIPOIECCOB: 0OMEHa BemlecTB (MeTaboJM3M), MPEBPAICHUS SHEPTUH, OpOKEHUS,
aBTOTPO(HOTO M TeTepOTPOGHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHSA,
Pa3MHOXEHUsS,  WHAWNBUIYAIbHOTO  Pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMECHHE YCTaHABJIMBATh B3aMMOCBS3U MEXIYy OPraHOHMIAMHU KICTKH M HUX
GYHKIUSIMHM, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIHSIMH, MEXKITY
opraHaMHd W CHUCTEMaMH OpPTraHOB y pACTEHWN, XWUBOTHBIX W YEIIOBEKAa M WX
GYHKIUAMHA, MEXIY CHUCTEMaMHU OPTaHOB M WX (PYHKIUSIMH, MEXAY dTaramu
oOMEHa BEIIeCTB, ATallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamaMu SMOPHUOHAILHOTO Pa3BHUTHSA, TEHOTHIIOM M (PEHOTHUIOM, (EHOTHUIIOM U
dbakTOpaMu cpesibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIS JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPy,

yMEHUE pPenIaTh OMOJIOTUYECKUE 3aa9d, BHISIBISTh IPUUYNHHO-CIIC/ICTBCHHBIS
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTUUECKUMH TIPOIECCAMU U SABJICHUSIMHU, J1€TIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKTUYECKHe padoThl, COOIIOIAThH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpPMYIUPYs I€JIb HMCCIEIOBAHUSA, AHAIMU3UPOBATH TOJYYCHHbBIE
PE3yJIbTaThI U ACTATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  MOJYYCHHBIC  PE3yJNbTaThl HAa  yYCHUYECKHX

KOH(EPEHITUSAX;
YMEHHUE OIICHUBATh JTUYECKHE aCIeKThl COBPEMCHHBIX WCCIICIOBAHUN B
obmactu  OWojoruu W MeAWNHWHBI  (KJIOHHPOBAHWE,  HMCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa U CO3JIaHHE TPAHCTEHHBIX
OpraHu3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSTEeNBHOCTH B 00JacTH OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEeJIbCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YINIyOJISTh [MO3HABATEIbHBIN
MHTEpEC, HAIPABJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMM O MECTe€ U pPOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOJABI M PELICHHH SKOJOTMYECKHUX
npoOJieM 4YeloBEYeCTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIONB30BaHUA, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
OOIIIEeCTBY, YEJIOBEKY, O BKJIAJe POCCUICKUX U 3apyOeKHBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OHMOJIOTHH;

YMEHUE BIIAJIETh CUCTEMOM OMOJOTUYECKHX 3HAHUW, KOTOpas BKIIOYAET
omnpeneneHus M TOHMMAaHHE CYIIHOCTH OCHOBOIOJAralmIuX OHOJOTHYECKHX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTEMaA, Ouocdepa), OHOIOrHYECKHUE TEOpUHU
(aBostonioHHas teopus Y. JlapBuHa, CUHTETHUYECKAsl TEOPUS 3BOJIIOLUN), YUCHUS
(A. H. CeBepuoBa — 0 myTsx U HampaBieHUsAX 3Bontounu, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxojacrea K. M. bapa), mpaBwia (Munumyma FHO. JIubGuxa,
AKOJIOTMYECKON MUpaMUIIbl SHEPruM), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJAaMHM  HAy4YHOrO  ITO3HAHMS,
UCIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucaHue, U3MEpeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBJICHUS U
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
AKOCUCTEM M OMocdepbl, CTAOMIM3UPYIOUIETO, ABUKYIIETO U Pa3pbhIBAIOILIETO
€CTECTBEHHOTO ot0opa, AJIONaTPUYECKOTO u CUMITIaTPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI BOJIOLNU HA T€HO(DOH]I MOIMYJIALNH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOWTaHMs, YepeOBaHUsI HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB U OTOKA YHEPTUH B IKOCHUCTEMAX;

yMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY TMPOIECCAaMU 3BOJIOLMH,
JBIKYIIUMH CHUJIAMU AHTPOIIOr€He3a, KOMIIOHEHTaMU PAa3JIMYHBIX 3KOCHUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K cCpelle OOMTaHMs, aOMOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€l  OpraHM3MOB B  COOOLIECTBaXx,
AHTPOIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJIB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl JOKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMS, EAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpa3usi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHMS MPUPOIBI M YETIOBEUYECTBA;

YMEHHE peniaTb OMOIOTUYECKUE 3a]]a4H, BBISIBISTh MPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOIOTHYECKUMH TIPOIECCAMHU U SBJIICHHUSIMU, JI€TIATh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyIbTaTOB;

yYMEHHUE BBINOJIHATH JIA0OpATOpHBIE M MpakTUYeCKue paboThl, COOJIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCICPUMECHTATHHBIMU
cpenctBamu, GOPMYTUPYS II€JIb HCCIENOBAaHUS, AHAIU3UPOBATH TOJYYCHHBIS
pe3yibTaThl U J€JIaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKON paboTe Mo OHMOJIOoruw,
AKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  yYEHUYECKHX
KOH(EPEHITUSX;

yMEHUE OILEHWBATh THUMOTE3bl M TEOPUU O TMIPOUCXOKICHUHU JKU3HU, YEIOBEKa
M UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX W CHOC00ax MpeaoTBpaIleHuUs
ro0aabHbIX U3MEHEHUM B Ouocdepe;

yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiied mpodeccuoHATbHON
NESTENHLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUU, TICUXOJOTHUU, BETEPUHAPHUH, CEIHCKOIO XO35SMCTBA, MHUIIEBOM
IIPOMBIIIUICHHOCTH, YIIyOJATh TO3HABATEIbHBI WHTEPEC, HAIpPaBJICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpoeccuu U IPOJOJIKEHHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos D1eKTPOHHBIE
Ne HaumeHnoBanue pa3uesion upposbIe
pasi Kourpoasnsbie | IlpakTuyeckue (acpp )
/I | ¥ TeM NporpamMmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypchl
1 buoiiorus kak Hayka 1
5 JKuBbI€ CUCTEMBI U UX )
U3y4YeHUe
3 buonorus knetku 2 0.5
XuMH4YecKasi OpraHu3anus
4 10 1
KJIETKH
Crpoenne u QyHKIUU
5 8 2
KJIETKH
OOMeH BelecTB U
6 MpeBpalleHre SHEPTUH B 9 1
KJIETKE
HacnenctBennas
7 uHpOpManus U 9 0.5
peanu3zanus €€ B KIETKE
8 JKU3HEHHEBIN IUKIT KIETKU 6 1
Ctpoenue u QyHKITUH
9 P dy 17 1.5
OpraHU3MOB
Pa3zmHoxeHue u pa3Butue
10 P 8 1.5
OpraHU3MOB
11 I'eneTuka — Hayka o 2 0.5




HAaCJIEICTBEHHOCTH U
U3MEHYHUBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1
HAaCJIEICTBEHHOCTH
13 3aKOHOMEPHOCTHU 6 q
M3MEHYUBOCTH
14 I'enetuka uemoBeka 0.5
15 Cenekiusi OpraHu3MOB 4 1
buorexnonorus u
16 4
CUHTETHYECKAS] OUOJIOTHUSA
17 PesepBHOE BpeMst 1
OBIIEE KOJIMYECTBO
m 102 13

YACOB I10 ITIPOTPAMME




11 KITACC

Ne
/o

HaumeHnoBanue pa3uesion
H TE€M NPOrpaMMbI

KoandyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTbl

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uugposbIe)
oOpa3oBaTte/ibHbIE

pecypchbl

3apokJeHNe U pa3BUTHE
9BOJIFOIMOHHBIX
MPEJCTABICHUH B
OMoJI0orun

MuKpO3BONIOLHS U €€
pe3yJIbTaThl

14

MakposBontonus u eé
pE3yJIbTAThI

HpOI/ICXO)KI[eHI/Ie u
PAa3BUTHUC KU3HU HaA 3emite

15

1.5

IIpoucxoxaenue yenoBeka
— aHTPOIIOTCHE3

10

DKOJIOTHS] — HayKa O
B3aNUMOOTHOIIICHUAX
OpPraHU3MOB U
HAJI0PraHU3MEHHBIX
CUCTEM C OKpYXKalolie
cpenoiu

0.5

OpraHusMel U cpena
obutanus

1.5

DKOJIOTHA BUIOB U
MOMYJISIUANA

0.5




7 giZﬁzgi::;iHiilccTTl:Mm 12 05
10 buocdepa — rmobanpHast 6
IKOCHCTEMA
1 UenoBek U OKpyKaroIas 6
cpena
12 PesepBHOE BpeMmst 8
OBILEE KOJIMYECTBO 102 75

YACOB I10 [TPOTPAMME




ITHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KourpoJuabubie
Bcero P
padoThl

IIpakTHyeckue
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

buosnorns kak KOMIIJIEKCHasI
HayKa 1M KaK 4aCTb
COBPEMCHHOI'O OGH.[CCTBa

JKuBnle cucTeMbl U UX CBOMCTBA

YPOBHeBaH OopraHu3anus KUBbIX
CHUCTEM

Hcropust OTKpBITHS U U3YYEHUS
kieTku. Knerounas teopus

Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora
«/3yueHne MeTo10B KIIETOYHON
6uosioruu (xpomarorpadus,
anekTpodopes,
mudhepeHIraTBEHOS
nenTpudyruposanwue, [TLP)»

0.5

XUMHUYECKUH COCTaB KJIIETKU

MuHepaibHbIE BEIIECTBA
KJIETKH, UX OMOJIOTHYECKas pOjb

Oprannueckue BenecTna
KJIETKH — OCIKH.

0.5




JlaGopaTtopHnast pabota
«O0HapyxeHue OEIKOB C
MOMOIIbIO KAYeCTBEHHBIX
peakuuiny

CgoiicTBa, K1accupukanus u
(dbyHKIIIHM O0ETTKOB

10

Oprannueckue BenecTna
KJIICTKHU — YIJICBOABI

11

OpFaHI/I‘-ICCKI/IC BCIICCTBA
KIICTKU — JIMIIUbI

12

Hyxneunossie kuciorsl. JJHK u
PHK. JIabopatopHas pabora
«MccnenoBanre HYKJICHHOBBIX
KHCIIOT, BBIICTICHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

13

Crtpoenue u pyukunu ATO.
Hpyrue Hykneo3uarpudocdarsl
(HTD)

14

CexBenuponanue JIHK.
MeTto/1bl TEHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15

Meroas! CTPYKTYpHOI
Ouosiorun

16

Tunel KIETOK.
[IpokapuoTnueckas KieTka

17

CrtpoeHne 3yKapuoTHUECKOI
kietku. [Ipaktuueckas pabora
«/3y4eHune CBOMCTB KJIETOYHOU

0.5




MeMOpaHbD»

18

IToBepxHOCTHBIN anmapar
KJIETKU

19

OnHoMeMOpaHHbIE OPTaHOU/IbI
kneTku. [IpakTuueckas pabota
«3yueHue nBUKEHUS
LUATOIIa3Mbl B PACTUTEIIBHBIX
KJICTKaX»

0.5

20

[ToxyaBTOHOMHBIE OPTaHOU/IBI
KJICTKU: MUTOXOHAPHH,
ractuel. JlaboparopHas
pabora «MccnenoBanue
TUTa3MOJIN3a U JIETUIa3MOJTN3a B
PACTUTEIIBHBIX KJIETKAX)

0.5

21

HemeMOpaHHBIE OpraHOUIBI
KJIIETKHA

22

Crpoenue u pyHKIUM g1pa

23

CpaBHutenbpHas
XapaKTePUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabota «/3y4yeHue cTpoeHus
KJIETOK Pa3IuyHbIX
OpraHU3MOB)

0.5

24

ACCUMUIISIIIAS U TUCCUMUIISALIUS
— JIBE€ CTOPOHBI METa0OoIU3Ma.
Tunsl oOMeHa BEIIeCTB.
JlaboparopHas paboTa
«3ydyeHune kaTaauTH4ecKon




aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMuiIa3bl WK
KaTaJasbl)»

25

DepMEHTaTUBHBIN XapaKTep
pEaKLHUA KJIETOYHOTO
MeTrabonu3ma. JlaboparopHas
pabora «3yuenue
(hepMEeHTaTHBHOTO
paclleIUIeHHs] IEPOKCUIa
BOJIOPO/Ia B PACTUTEIbHBIX U
YKUBOTHBIX KJIETKAX»

0.5

26

Bbenku-akTHBaTOPHI N OCIKHU-
UHTUOUTOPBI

27

ABTOTpOdHBIN THIT OOMEHa
BEIIIECTB

28

dorocunres

29

XemocunTes. JlabopaTtopHas
pabota «CpaBHEHHE MTPOLIECCOB
(oTocuHTE3a U XEMOCUHTE3a»

0.5

30

AHa’poOHbIe OpraHu3Mbl. Bubl
6poxxenus. JlaboparopHas
pabora «CpaBHEHHE MTPOIIECCOB
OpO’KEHUS U JIBIXaHUSDY

31

AspoOHBIE OpraHU3MBI. DTaIlbl
9HEpPreTU4ecKoro oOMeHa.
DHeprust MeMOPaHHOTO
rpagueHTa nporoHos. CuHTE3
AT®: Pabora nmpotonnoii AT®-




CHHTAa3bI

32

O0001IeHNE U CHCTEMATH3ALIH
3HaHui 1Mo teme "OOMeH
BEIIICCTB U MTPEBPAICHHE
SHEpruu B KieTke" /
KontponpHas paboTa nmo teme
"OOMeH BEIIECTB U
HPEeBpaIlCHUE YHEPTUHU B
KJIeTke"

33

Peakiiuu MatpuyHOro cCMHTE3a

34

TpaHnckpunuus — MaTpUYHBIA
cunre3 PHK

35

Tpancnsauus u e€ srarbl

36

KoaupoBanue aMMHOKHCIIOT.
Poaw pubocom B 6rocuHTEe3e
Oelka

37

Opranu3zanus reHoma y
MIPOKApUOT U SYKapUOT

38

MounekynsipHblE MEXaHU3MBbI
9KCIIPECCUM T€HOB Y 3YKapUOT

39

Bupycsl — HekneTouHbIe
(hOopMBI J)KU3HH U OOJTUTaTHBIE
napasursl. [Ipaktuyeckas
pabota «Co3nanue MoJIenu
BUpYCa»

0.5

40

Bupycusle 3a00neBaHus
YeJI0BEKa, )KUBOTHBIX, pACTEHUN

41

HanoTtexHonornu B OMOJIOTUH U




MeIUIIHE

42

JKU3HEHHBIN UK KIETKU

43

Martpuunsiii cuntes JJTHK

44

Xpomocomsl. JlaboparopHas
pabora «M3yuenne XxpoMmocom
Ha FOTOBBIX MUKpOIpEnapaTax»

0.5

45

Jlenenre KIeTKU — MHUTO3

46

Tumne! knetok. Kapuokuues u
uTOKMHE3. Perynsnus
YKU3HEHHOTO IIHUKJIA KJIETOK.
JlaboparopHas paboTa
«Habmonenne Muto3a B
KJICTKaX KOHYMKA KOPEeITKa JTyKa
(Ha TOTOBBIX
MHUKpOIIpenaparax )

0.5

47

O00011IeHNEe U CHCTEMATH3ALIHS
3HAHWH T10 TeMaM
"HacnenctenHas HHQpopmarus
Y peanu3alus ee B KJeTke",
"XKu3sHeHHbId UK Ki1eTku" /
KonTponbHas pabota mo teme
"Peaknun MaTpuyHOro cuHresa"

48

OpraHusM Kak €IMHOE 11eJI0e

49

Tkanu pacrenuii. JJaboparoprast
paborta «M3yuenue TkaHei
pacTeHui»

0.5

50

TxaHM JKUBOTHBIX U UEJIOBEKA.
JlabopaTtopHnast pabota

0.5




«3ydeHne TKaHeH KUBOTHBIX»

Opranel. CucTeMbl OPraHoB.
JlaboparopHas paboTa

o «/3yueHue opraHoB IIBETKOBOTO 05
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBr>kKeHHE OPraHU3MOB

54 [Iutanue oprann3MoB
[InTanne nNo3BOHOYHBIX

55 JKUBOTHBIX. [InmeBapurenbHas
CUCTEMA YEJIOBEKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

53 TpancnopT BewecTB y
OpraHU3MOB
KposeHnocHas cuctema

59 [103BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

60 Brinenenue y opranu3smMoB

61 3amura y opraHu3MoB

62 HNMMmyHHas cucTema 4eoBeka

63 PazgpaxxumocTs u perynsmnus y
OpraHU3MOB
I'ymopanbHas perynsuus u

64 SHJOKPHUHHAA CUCTEMA

JKHBOTHBIX U YCJIIOBCKA




65

DopMBI pa3MHOKEHUS
OpPraHU3MOB

66

[TonmoBoe pa3MHOKEHUE

67

Meiios

68

l'amerorenes. ObpazoBanue u
pa3BUTHE MOJIOBBIX KIIETOK.
JlaGopaTopHnas pabota
«M3y4eHune cTpoeHHsI MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»

0.5

69

I/IH,Z[I/IBI/II[yaJ'IBHOC pa3BUTHE
OpPraHu3MoOB — OHTOI'CHC3

70

3akyagKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JTUCTKOB

71

Poctu Pa3BUTHUC ) KUBOTHBIX.
JlabopaTtopHnas pabota
«BrigBnenue IIPHU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE
pactenuii. JlJabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOXEHHS BBICIINX
pacTeHui»

0.5

73

O0o01IeHNEe U CHCTeMaTU3aIUs
3HaHui 1o Teme "CTpoeHue u
(dbyHKIIM OpraHu3MoB" /
KonTponbHas pabota no teme




"CtpoeHue u QyHKIHH
OpaHu3MoB"

74

Hctopus ctaHOBIEHUS U
pPa3BHUTHS TCHETHKH KaK HAYKH.
OCHOBHBIC TIOHATHS U CHMBOJIBI
reHetuku. JlabopaTopHas
pabora «JIpozoduia kak 00BEKT
TeHETUYECKUX HCCIIETOBaHUI

0.5

75

3aKOHOMEPHOCTH HACJICTOBAHUS
pU3HaKoB. MOHOTHOpHUIHOE
ckpeuuBanue. [Ipaktuueckas
pabota "M3yueHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS
y apo3o¢uist"

0.5

76

IluTonornyeckrue OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBAHUS

77

AHanu3upyolee CKpelBaHue.
Henonnoe nomMmunnpoBanue

78

JurubpuaHoe CKperuBaHue.
[IpakTuyeckas pabora
«3y4yeHue pe3yspTaToB
JTUTHOPUTHOTO CKPEIIUBAHUS Y
JPO30(UITBDY

0.5

79

Ilutonoruyeckue OCHOBBI
TUTHOPHUTHOTO CKPEITUBAHUS

80

CuenieHHoe HaclleJOBaHHE
IPU3HAKOB

81

XpOoMOCOMHas Teopus




HaCJICACTBECHHOCTHU

82

I'eneTuka nmomna

83

TI'enoTnm kak OcJa0CTHaA
CHUCTCMa

84

I'eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX
U 4eJIOBEeKa

85

M3MeHYnBOCTH IPU3HAKOB.
Bunper n3MeHYMBOCTH

86

MonuduxarronHas
A3MEHYUBOCTD

87

Bapuanmonssliii psg u
BapuallMOHHAsl KpUBasl.
JlaGopartopHas paboTa
«Hccnenosanue
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
n3MeHunBocTH. [locTpoenue
BapHAaIlMOHHOTO psila U
BapUAITMOHHON KPUBOII»

0.5

88

T'enoTunnueckas
U3MEeHUYNBOCTh. KoMOMHATHBHAS
N3MEHYNBOCTD

89

MyTanunoHHast U3MEHUYUBOCTD.
[IpakTuueckas pabora
«MyTtanuu y a1po3o¢uisl (Ha
TOTOBBIX MUKpOIIpernapaTax)»

0.5

90

3aKOHOMEPHOCTH




MYTAIIMOHHOI'O IIpo1ecca.
ONHUIeHeTHKA U SIMTSHOMHUKA

91

O0o01IeHre U cuCTeMaTU3aIus
no teme "['eHeTHKa - Hayka o
HAaCJIEJICTBEHHOCTH U
U3MEHYMBOCTH OPTaHU3MOB" /
KonTponbhas pabota no teme
"I'enernka"

0.5

92

I'eneruka yemoBeka.
[IpakTrueckas pabota
"CocTaBiaeHUE U aHAIN3
POAOCIOBHOM"

93

Metoapl MeTUIIMHCKON
T€HETHKH

94

3HaueHnEe MEIUIIMHCKON
TCHETHKH B MPEIOTBPAIICHUN U
JIEUEHNUN TEHETUUECKUX
3a00JIcBaHUM YeJIOBEKa

0.5

95

OCHOBHbBIE TIOHSITHS CEJICKIUU.
JlabopaTtopHnast pabota
"N3y4yeHne copToB KyJbTYpPHBIX
pacTeHui 1 MOpo/1 TOMAIIHUX
JKUBOTHBIX"

0.5

96

MeToanl CeIeKITMOHHOM
pabortsl. JlaboparopHas pabota
"N3yueHne MEeTOI0B CENEKITNN
pacteHuii"

97

JlocTrkeHus CeJIeKIu




pacTeHul U KUBOTHBIX.
[IpakTrueckas pabota
"[IpuBuBKa pacTeHuit"

CoxpaHeHue, u3y4eHue u

98 HCIIOJIb30BAHNE TCHETUUECCKUX 1 0.5
pecypcoB
buoTexHonorus kak Hayka u
OTpacib MPOU3BOJICTBA.

99 [IpakTrueckas pabota 1
"N3yueHnne 0ObEKTOB
onoTexHoorun"
OcHoBHbIE HanpaBJICHUS

100 , 1
CHHTETHYCCKHIN OMOJIOTHH

101 XpOMOCOMHAsI ¥ T€HHas ]
WHXEHEPUS

102 Menunuackue OMOTEXHOJIOTUN 1

OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPOI'PAMME




11 KITACC

Ne
/o

Tema ypoka

Koau4yecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThI

Jara
H3YyYeHUH

JIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

DBoJOMOHHAs Teopus Y.
JapBuHa

JIBrKyIIMEe CUIIBI 3BOJIIOLIUU
BUJ10B 110 Y. /lapBuHYy

Bopsba 3a cymiecTBoBaHue,
€CTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOp

dopmMupoBaHUE
CUHTETUYECKON TEOpUHn
SBOJIIOLUU

OTanel 3BOJIOIMOHHOTO
poriecca: MUKPOIBOJIOIHS 1
MaKpO3BOIIOIHS

[Momymsiiiust — snemMeHTapHast
€IMHHIIA DBOJIIOLUN

3aK0H T€HETUYECKOTO
paBHoBecus Jlx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrlisiBieHHe
U3MEHYMBOCTHU y 0co0eit
OJIHOTO BUIa»

0.5

OnemeHTapHble (PaKTOPBI




9BOJOIHNHA

D¢ dexrt ocnoparens. Ipdexrt
6yTBIJIO‘-IHOFO TOpJIbIIIKa

10

Murpauyu. M3onaumun
MOMYJISIIHIA: Teorpaduueckas,
onosiornyeckas

11

EcrecTBenHnbIit 0TOOp —
HaNpPaBIAOMUN (aKkTop
3BOJIIOLUU

12

[TonoBoii oT6Op

13

[IpucnocobaeHHOCTH
OpPTaHU3MOB KaK pe3yJbTaT
MHUKPOIBOJTIOIUH.
JlaGopaTtopHnasi pabota
«3ydyenue apoMopdo30B u
UMO0AIANTallui y PACTEHUU U
KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobieHut y
OpPTaHU3MOB:
MOP(OJIOTHYECKHE,
¢u3nogoruuecKue,
OMOXUMHUYECKUE,
MIOBEJICHYECKHE.
JlabopaTtopHnast pabota
«IIpucnocobnenus
OpPTraHU3MOB U UX
OTHOCHUTEIIbHAs
1eNIecO00Pa3HOCTh

0.5




15

Bun, ero kpurepun n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BUOB 110
MOP(OJIOrHUECKOMY
KPUTEPUIO»

0.5

16

CtpykTypa BUaa

17

Bunoo6pa3oBanne kak
pe3ysbTaT MUKPOIBOIIOIMN

18

CBs3b MHUKPOI3BOJJIIOLUA U
SIMUACMHUOJIOINHN

19

MaxkposBostonus.
[TameoHTOIOrMYECKHE METOIBI
W3YUYE€HHUS SBOJIIOLUU

20

buoreorpaduueckre METOIbI
U3yYCHHSI SBOJTIOLIUU

21

OMOPHOIOTHYECKHE U
CpaBHHUTCIILHO-
MOP(OJIOTHYECKUE METOIBI
M3yYEHUS IBOITIOLIUU

22

MoneKkyJIspHO-T€HETUYECKHUE,
OMOXMMHUYECKHUE U
MaTeMaTHYEeCKUE METOJIbI
W3Y4YEeHHUSI SBOTIOIUI

23

OO01re 3aKOHOMEPHOCTH
9BOJIONNHU

24

AnanTuBHas paguanys.
HepaBHOMepHOCTB TEMIIOB
9BOJIIOLUH




25

HayuHnble runoressl
MIPOUCXO0KICHUSI )KU3HU Ha
3emuie

26

I[OHayLIHI)IC MMpEaACTaBJICHUA O
3apOXKACHUHN KU3HU

27

OcHOBHBIE 3TaIbI
HEOPraHUYECKON HBOJIIOLIUN

28

I'unote3sl 3apOXKACHUA )KU3HU

29

Hcrtopus 3emun u MeTobI €€
nuszyuenus. JlaboparopHas
pabora «M3yuenue u
OITHCAHHE UCKOIIaEMBIX
OCTaTKOB JIPEBHHUX
OpPTaHU3MOB»

0.5

30

HavanbHbie Tamnst
OpPTraHUYECKON IBOJTFOIIUN

31

DBOJIIOLUS 3YKapUOT

32

OCHOBHBIE dTaNbl 3BOJIIOIIUH
pacTUTENBHOIO MHUpA.
[IpakTuyeckas pabora
«M3yuenue ocobeHHOCTEH
CTPOEHUS PACTCHUHN Pa3HBIX
OTJIEJIOBY

0.5

33

OCHOBHBIC 3TaIIbI OBOJOIHNHA
JKUBOTHOI'O MHpa

34

DBOIIOIHS )KUBOTHBIX.
[IpakTuyeckas pabora
«M3y4enne ocobeHHOCTEN

0.5




CTPOCHUSA IMO3BOHOYHBIX
KHUBOTHBIX»

35

Passurue xu3uu Ha 3emie mmo
9paM U IepHoOaAaM

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IPOILIOro

37

CoBpeMEeHHbIN HKOJIOTUYECKUN
KPH3HC, €ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYECKOT0 MUpA.
OCHOBHBIE CUCTEMATUYECKUE
CPYIIIbl OPraHU3MOB

39

O0001eHue 1
CHUCTEMAaTHU3aLMs 3HAHUHU I10
TemaM "MUKpPOIBOJIIOLUS U €€
pe3yJsbTaTel”,
"Maxkpo3Botonus U ee
pesynbrathl"/ KoHTponbHAS
pabora o Teme "DBonronus"

40

AHTpOl'IOJ'IOFI/IH — HayKa O
YCIIOBCKC

41

Pa3BuTue npenacraBieHuii o
MIPOUCXOXKICHUH YEJIOBEKA

42

MecTo yenoBeka B CHCTEME
OpPTraHUYECKOTO MHPA.
JlaGopaTtopHnas pabota
«3ydyenune ocobeHHOCTEH

0.5




CTPOCHUSA CKEJICTA YCIIOBCKA,
CBsI3aHHBIX C
MMPAMOXOXKIACHUEM)

43

JIBroKy1mue CUiIbl
aHTPOIIOTEHE3a

44

CooTHoIICHHE
OMOJIOTUYECKUX U
COLMAIIBHBIX (PAKTOPOB B
AHTPOTIOTCHE3e

45

OCHOBHBIE CTaIUU
aHTPOTIOTeHE3a

46

ITaneoreneTuka u
naJCoOrcHoOMHUKa

47

DBOJIIOLIHS] COBPEMEHHOTO
JeoBeKa

48

Yenoseueckue pachl.
[IpakTnueckas pabora
«M3ydeHne 3K0JI0THYEeCKUX
aJanTaluil 4eJI0BEKa

0.5

49

MexIuCIUIIIMHAPHBIE
METO/Ibl aHTPOIIOJIOTUH

50

3ap0)K)leHI/IC " pa3sBUTHC
OKOJIOTHH

51

MeTo1bl KOOI M.
JlaGoparopHas paboTa
«3yyenune meTo10B
JKOJIOTUYECKHUX
UCCIIEI0BAHUI

0.5




52

3HaueHne YKOIOTNYECKUX
3HAHUHU JJI YEJIOBEKA

53

Okonorndyeckue HaKTopsl

54

AbuoTtnueckue (GpakTopsl.
CBeT KaK 9KOJOTUYeCKHit
takrop. JlabopaTopHas
pabora «BrisiBeHue
pUCTIOCOOICHUH OpraHN3MOB
K BJIMSTHHIO CBETa»

0.5

55

AbuoTtnueckue GpakTopsl.
Temneparypa kax
IKOJIOTHYECKHN (HaKTOP.
JlaGopaTtopHnast pabota
«Bp1sBIIEHNE
MPUCTIOCOOJICHUI OPTaHI3MOB
K BIUSHUIO TEMIIEPaTypbD»

0.5

56

AOuoTtndeckue HakTopsl.
BnaxHnocTs kak
AKOJIOTUYECKHUH (PaKTop.
JlaGopaTopHnas pabota
«AHaTOoMHYECKHE
0COOEHHOCTH pacTeHui U3
Pa3HBIX MECT OOUTAHHMSD

0.5

57

Cpenapbl oOuTaHus OPraHu3MOB

58

buonornueckue puTMsl

59

XKuznennsie GopMsl
OpraHU3MOB

60

buotnueckue GaxTopsl




61

3HaueHne OMOTHYECKUX
B3aUMOJIEUCTBUM I
CyIIIECTBOBaHMUS OPTraHU3MOB B
cpene oOuTaHHUs

62

DKOJIOTUYECKHUE
XapaKTePUCTHKH TTOMYJISAIIAN

63

OCHOBHBIE ITOKa3aTeIn
HOHYJ'I?IIII/II/II YUCJIICHHOCTD,
MJIOTHOCTh, BO3pACTHAS U
MI0JIOBAsI CTPYKTypa

64

OCHOBHBIE ITOKa3aTeIn
IOITYJISAILIAN: POKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITUU

65

DKOJIOrMYecKasi CTPYKTypa
nomyJjadanuuu

66

JluHaMuKa nomynsuuu u e
peryJsanus

67

KpuBeie pocta 4nCI€HHOCTH
nomysituu. Kpusbie
BBDKUBAHUS

68

DKOJIOTHYECKAsT HUIIIA BAA.
JlaGopaTopHnast pabota
«IIpucrocobneHus ceMsiH
pacTeHUil K pacceleHuIo»

0.5

69

Bun xak cucrema nomyssinuid

70

3aKOHOMEPHOCTHU MOBEJCHUS U

MHUTPALHN JKUBOTHBIX




71

Coo011ecTBO OpraHu3MoB —
OMOLIEHO3

72

DKocucrema Kak OTKpbITast
cucrema

73

KpyroBopot BelecTB 1 OTOK
SHEPTUU B 3KOCUCTEME

74

OCHOBHBIE ITOKa3aTeIn
3KOCHCTCMbI

75

DKOJOTUYECKHE MUPaMUIbI

76

W3mMmeHneHus coollecTs —
CYKIIECCUH

77

[TpuponHbIe SKOCUCTEMBI.
DKOCUCTEMBI 03€p U peK.
DKocucTeMsl MOpel U
OKEaHOB

78

[Ipupoanbie 3KOCHCTEMBI.
DKOCHUCTEMBI TYH]IP, JIECOB,
CTeneu, IMyCTbIHb

79

AHTpOHOFeHHI)IC 9KOCHUCTEMbBI

80

YpO0o3KOCHCTEMBI.
[IpakTuueckas pabora
«/3y4ueHne u onMucaHue
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMHUPOBaHHST OCHOBHBIX
B3aMMOJICICTBHI OPraHU3MOB
B DKOCHCTEMAaX

82

Mexanu3mbl BO3A€CTBUA




3arp513HeH1/1171 PAa3HBIX THUIIOB Ha
CyOOpTraHN3MEHHOM,
OpPTraHU3MEHHOM,
MOMYJISITIOHHOM U
9KOCUCTEMHOM YPOBHSIX

buochepa —

&3 oOmernaneTapHas 000JI09YKa
3eman

24 VYuenne B. U. Bepuaackoro o
ouocdepe

25 3aKOHOMEPHOCTHU
CYIIECTBOBaHUS OUOCHEphI

26 KpyroBopoTs! BermiecT u
OHMOr€OXUMHUYECKHE IIUKIBI

27 30HaIBHOCTH OHMOC(EPHI.
OcHoBHbBIE OMOMBI CyIIIN

88 YcroituuBocth 6uochepsl

29 DKOJIOTM4ECKUE KPU3UCHI U X
MIPUYUHBI

90 BosnelicTBue uenoBeka Ha
ouochepy
AHTpOTIOTEHHOE BO3/ICHCTBHE

91 Ha pacTUTEJbHBIN U
JKUBOTHBIN MUP

92 OxpaHna npupo/sl
OCHOBHBIE TPUHIIUTIBI

93 YCTOWYMBOTO pa3BUTHUSA

YeJI0BEYECTBA U IPUPOJIBI




94

Pammonansaoe
PUPOAOTNIOIH30BAHUE U
COXpaHEHHE OMOJIOTUYECKOTO
pa3HooOpasus 3emin

95

O000meHue n
CHUCTEMAaTH3aIMs 3HAHUHU I10
TemaM "DKoJIoTuA - HayKa O
B3aUMOOTHOIIICHUAX
OpPTaHU3MOB JIPYT C IPYTOM U
HaJIOPTaHU3MEHHBIX CUCTEM C
OKpY>Karoleu cpenoit",
"Opranusmsl U cpeaa
oburanus", "DKOIOTHS BUIOB
u nonyisinust”, " IKonorust
CO0O0IIECTB. DKOJIOTNYECKUE
cucreMmsl", "buocdepa -
riobanbpHas skocucrtema /
KonrtponbHas pabora o teme
"Okomorus"

96

PesepBHBIil ypok

97

PesepBHBIil ypok

98

PesepBHBI ypoK

99

Pe3epBHbIil ypok

100

PesepBHBII ypok

101

PesepBHbIil ypok

102

PesepBHBIil ypok

—_ | = | = =] = | = | =

OBIIEE KOJIMYECTBO YACOB
10 ITIPOTPAMME

102

7.5




INPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSA K NPeIMETHBIM Pe3y/IbTATaM OCBOCHHUS
OCHOBHOI1 00pa30BaTEJIbLHOM IPOrPaMMBI CPEAHEro 00111ero
o0pa3zoBaHus

CdopMupOBaHHOCTh 3HAHUW O MECTE M PO OWOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUU COBPEMEHHOMN
€CTECTBEHHOHAYy4YHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IIPUPOJBI U
pCILICHUH KU3HCHHO BAYKHBIX COIMATBHO-ITUYECKUX, YKOHOMHUECKUX,
HKOJIOTHYECKUX MPOOJIEM YeJI0BEYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
paIoOHATBHOTO MTPUPOIOTIONL30BaHuUs, B (JOPMUPOBAHUN IIEHHOCTHOTO
OTHONICHUS K TPUPOJIE, OOIIECTBY, YETOBEKY; O BKIIAJIe POCCUNCKHUX H

3aPY6e)KHBIX y‘{éHbIX — OHMOJIOTOB B Pa3BUTHC ouonoruu

Bnagenne cucremoil 3HaHMI 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, UCIOJIb3YEMBIX B OHMOJIOTMUYECKUX HCCIETOBAHUIX >KHUBBIX
OOBEKTOB W DJKOCHCTeM (ONMUCaHuWe, W3MEPEHHE, IPOBEICHUE
HaOo/IeHu); croco0aMy BBISBICHUS U OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B MIPUPOJE.

YMeHHue BBbIIBUTaTh THIIOTE3bI, MPOBEPITh MX SKCIEPUMEHTATBLHBIMU
cpenctBaMu, (QopMynupys Lelb HCCIEAOBaHUS, AaHAJIU3UPOBATH
MOJIyYEHHBIE PE3YJIbTAThl U JI€1aTh BHIBOJIBI.

BoisBieHre 3aBUCUMOCTH MEXKIY MCCIEIYEMBbIMH BEIMYUHAMH,
00BsICHEHUE TIOYYEHHBIX PEe3yJIbTaTOB U (OPMYINPOBAHNE BHIBOJIOB C

HCITOJIb30BAHHUEM HAYYHBIX HOHSITI/IfI, Teopnﬁ 1 3aKOHOB

YMeHue BIajeThb CHUCTEMOW OHOJOTMYECKMX 3HaHUH, KOTOpas
BKJTFOYAET: OCHOBOIIOJIAralOIINe OWOJIOrMYECKUE TEPMHUHBI W TTOHSTHUS
(>Ku3Hb, KJIETKA, TKaHb, OpPraH, OpPraHu3M, BUJ, TOMYJISIHMS, SKOCUCTEMA,
Ouorieno3, Omocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBIA WMMYHUTET,
OuvocuHTe3 Oenka, OWOMONIMMEPBI, TUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITIPOM3BE/ICHHE, HACJICICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: kierounas Teopuss T. IlIBanna, M.
[lIneitnena, P. BupxoBa; KiIoHaIbHO-CEIEKTUBHOIO MMMyHHUTeTa 1.
Opnux, .M. MeuynukoBa, XpoMOCOMHas TEOpUs HacieACTBeHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoacrsa K. bapa, 3BosronnoHHas

TCOpUA 4. Z[apBI/IHa, CUHTCTUYCCKAA TCOPUSA DOBOJJOLUH, TCOPUA




aaTporiorere3a Y. JlapsunHa; Teopus Oumoreorenoza B.H. Cyxkauéa;
yuenue H.M. BaBunoBa o meHTpax MHOTOoOpa3us M MPOHCXOKICHUS
KylIbTypHbIX pacreHuid, yuyeHue A.H. CesepuoBa 0 nyTax H
HarpaBlIeHusX sBoitonun, yueHue B.M. Bepranckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB IEPBOr0 MOKOJIEHUS, PaclleIICHUs
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHHs mpusHakoB [. Mennens;
CLEIUICHHOTO HACJEN0BAaHUS IPU3HAKOB M HAPYLICHMs CLEIUICHUS
reHoB T. MopraHa, TOMOJOTMYECKHUX pPSAJOB B HACJIEICTBEHHOU
m3menunBoctn H.M. BaBunoBa; reHernueckoro paBHoBecHs [Ix.
Xapmu u  B. BaiiaGepra; 3apogsimeBoro cxoacrsa K.  bopa;
ouorenernyeckuit 3akoH J. ['exkens, ®@. Miomepa);

HNPUHIUIBI (YUCTOTHI FaMeT, KOMIIJIEMEHTapHOCTH);

npaswia (MuHumyma lO. Jlubuxa, sKoj0ruueckoi mupaMuibl 4UCed,
OMOMAacChl U SHEPTUH);

runote3sl (koauepsatHoit AWM. Omnapuna, nepBuyHoro OyiboHa JIx.

Xomnneitaa, mukpocgep C. Dokca, pudo3uma T. Uek)

YMmenue peuiatb IMOUCKOBBIC OMOoJIOTHYECKHUe 3aJda4l, BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBsA3U MCXKIAY HCCIIENYEMBIMU
OHOJIOrMYEeCKUMU O6’I>GKTaMI/I, npoueccaMm MW ABJIICHUAMU,; JOCJIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWH MOJTYUYCHHBIX PE3YJILTATOB,

COCTABJIATh TCHOTHUIIMYCCKUEC CXCEMbl CKPCIIHMBAHUA U PA3HBIX THUIIOB
HaCJICAOBaHUA IPHU3HAKOB Yy OPraHM3MOB, COCTAaBJIIATH CXEMBI IIEPEHOCA

BCIICCTB U OHCPI'UU B 9KOCUCTEMAX (IIGHI/I IIUTaHuA, IMUIICBLIC CeTI/I)

VMeHHe yCTaHABIMBAaTh B3AaUMOCBSI3H  MEXAy CTPOCHHEM U
(GYHKIMSAMU: OPTaHOMIOB, KJIETOK pAa3HBIX TKaHEHW, OpraHaMu H
CHUCTEeMaMH OpraHOB y pAacTeHHUH, >KMBOTHBIX W YEJIOBEKA; MEXIY
sTanamMy OOMEeHa BEIECTB; 3TAalaMu KJICTOYHOTO IUKJIA U KU3HEHHBIX
IIKJIOB OPTraHW3MOB; 3TallaMi SMOPHOHAIBHOTO PAa3BUTHS; TCHOTHIIOM
u  ¢enotunoMm, ¢eHotunoM U (paKTopaMu Cpeabl  OOWTaHWS,
nporeccaMy  ABOJIOLMM; JABWKYLUIMMHM CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX SKOCHCTEM M TPHCIOCOOICHUSIMU K HHUM

OpraHu3MOB

YMeHue BBIICIAThH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHSI BUPYCOB, KJICTOK MPOKAPHOT U 3YKAPUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB, OHOT'€OIICHO30B, 3KOCHCTEM H
Oouocdepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PACTEHHH,
’KUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATEIBHOCTH, POTEKAFOIINX

B OpraHusMax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOTrHYSCKUX




mpoueccoB: oOMeHa BemiecTB  (MeTabonus3M), uHGOpMAUUU U
MIPEeBpAICHHS] YHEPTHH, OPOXKEHHUSI, aBTOTPO(HOTO U TeTepOoTPOPHOrO
TUIOB THUTaHUS, (OTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meilo3a,
raMeToreHesa, 5SMOpuoreHesa, MNOCTAMOPUOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUYaJbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCUCTBUS T'€HOB, TETEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOOpa, CTaOWIM3HPYIOIIETr0, JBHXKYIIETO W Pa3phIBAIOLIETO
€CTECTBEHHOTO OTOOpa; aJJIONaTpU4eCKOro M CHUMMIATPHUYECKOTO
BUJI000pa30BaHusl; BIMSHUS ABMXKYIIMX CHUJI SBOJIIOLMM Ha TeHO(OH]
MOMYJISIUK;, MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpeie OOHTaHus,
4YepelOBaHNs HANpPABICHUM 53BOJIOLMHU; KPYyrOBOPOTAa BEIIECTB H

IIOTOKA S9HEPTHUHU B OKOCHCTEMAX

ChopMHUPOBaHHOCTh YMEHHUSI BBLACIATh CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJICTOK IPOKapHOT ¥ JYKApHOT; OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHUIOB, 6I/IOFCOII€H030B 1 3KOCHCTEM,
0COOEHHOCTH TPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (HOTOCHHTE3a, IIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPCHUS, pPAa3BUTHA U
Pa3MHOXKEHHUS, UHJIMBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
00pbOBI 32 CyIIIeCTBOBAHHE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
NPUCIIOCOOJICHHOCTH OpraHM3MOB K cpele OOWTaHUs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX M3MEHEHHH B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPyroBOPOTa BEIISCTB W IMPEBPAIICHUS YHEPTUH B

ouocdepe

Ymenue UCTIONIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
6I/IOHOFH‘{CCKyIO TCPMHUHOJIOTUIO W CHMBOJIMKY JJIA OO0Ka3aTCJIbCTBA
pOZICTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKHX TPYII; B3aHMOCBS3U
OpPTraHM3MOB U CpeAbl OOHWTaHWS; CEIUHCTBA YEIOBEYECKHX pac;
HEO0OXOJUMOCTH 370pPOBOI0 00pa3a KHU3HU, COXPaHEHUs Pa3HOOOpasus
BUJOB MU 3SKOCUCTCM KaK YCIOBUA COCYHICCTBOBAHUA MPUPOALI H

YCJIIOBCUCCTBA

YMeHHe KpUTHYECKH OLCHMBATh MHMOPMAIMIO OHOJIOTUYECKOTO
COJICpXKAHUS;, MHTEPIPETUPOBATh ITHYCCKHE AaCIEKThl COBPEMEHHBIX
UCCIIe/IOBaHWA B~ OHMOJIOTMH,  MEAWIMHE,  OHOTEXHOJIOTHH;
paccMaTpuBaTh riio0abHbIC HKOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO

8(0X370005010)




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
EI'S 110 BUOJIOI'MA

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

buonorusa xak HayKa. ’KuBbIe cCHCTEMEBI U UX HU3YUCHUC

1.1

CoBpemeHHass OuoJoOrusi — KOMIUIEKCHAas Hayka. buonormdeckue Hayku |
n3ydaemble UMHU Ipobiembl. DyHAaMEHTaIbHbIE, TPUKIIAJHbIE U TTOUCKOBBIE
Hay4YHbI€ UCCIIeI0BAaHUS B OMOJIOTHH.

3nayeHne OWonoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOMH
kapTunbl mupa. [Ipodeccun, cBszanubie ¢ Ononoruei. 3HaueHue OGHMOJIOTUU B
MIPAKTUYECKON [JEATEIBHOCTH YEJIOBEKA: MEIUIMHE, CEIBbCKOM XO3SICTBE,

MIPOMBIIIIIEHHOCTH, OXPaHE MIPUPOBI

1.2

JKuBple cucTemMBbl Kak mpenMeT wu3ydeHus Owojoruu. CBONCTBAa >KHUBBIX
CHUCTEM: E€IMHCTBO XHMMHUYECKOTO COCTaBa, IUCKPETHOCTh W IEJIOCTHOCTD,
CJI0KHOCTb U YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aLIHs,
CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUMBOCTD, POCT U PA3BUTHE.

VYpoBHM OpraHu3zalMd KUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIMH,
TKaHEBBIM, OPraHU3MEHHBIM, MOMYJALUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(buoreoneHoTnueckuii), omochepHsiid. IIporeccrl, TPOUCXOASIINE B HKUBBIX
cuctemax. OCHOBHbIE MPU3HAKK KUBOTO. JKH3HBb Kak (popma cyliecTBOBaHUs

MaTepuu

1.3

MeTtonel Ouonoruveckoid Hayku. HaOmroneHue, u3MepeHue, SKCIEPUMEHT,
cucreMarusanusi, MeraaHanu3. lloHsTHe O 3aBUCHMMONM M HE3aBUCUMOUN
nepeMeHHod. [lnmanupoBanme »dkcnepumeHnta. IlocTaHoBKa U IpoBepka
runote3. HyneBas runoresa. [lorsitre BIOOpKHU U €€ 10cTOBEpHOCTH. Pazdpoc
B Owonormueckux JaHHbIX. OIleHKa JOCTOBEPHOCTH  MOMYUYEHHBIX
pe3yapTaToB. [IpHumHBI MCKaKeHHMsS pe3yiabTaTOB d3KcnepumeHTa. [lonsThe

CTaTUCTHYCCKOT'O TECTA

Knerka kak Ononorudeckas cucrema

2.1

Knetka — cTpykTypHO-(QyHKIMOHANbHAs eAMHULA kuBoro. Mcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBann, M. llneiinen, P. BupxoB). OCHOBHbIE MOJOKEHHUS COBPEMEHHOMN
KJIETOYHOU TEOpHUH.

Meroasl  MOJIGKYJNAPHOH ¥ KJIETOYHOM  OWMOJIOTMM:  MHUKPOCKOIHS,
xpomatorpadus, aneKTpodopes, METO]{ MEYEHBIX aTOMOB,

muddepeHnranbHoe HeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPaMUKpPO3JIEMEHThI. Boaa




n e€ poib KaKk pacTBOPUTENS, pEareHTa, ydacTU€ B CTPYKTypHUPOBAHUU
KJIETKH,  TEIUIOpPEryJauud.  MuHepanpHble  BEIIECTBA  KJIETKH,  MX
Ouosorudeckast poiib. Poiib KaTHOHOB M aHHOHOB B KJIETKE.

buonornueckue mnomumepbl. benku. AMUHOKHUCIOTHBIH COCTaB OENKOB.
Crpykrypsl OenkoBoil Mosiekynbl. [lepBudnas cTpykrypa Oeika, MenTHIHAas
CBA3b. BTOpuuHas, TpeTuyHas, YEeTBEPTUUHAs CTPYKTYphl. JleHaryparus.
CroiictBa OenkoB. Krnaccudukanus OenkoB. buonorudeckue QyHKImm
OEKOoB.

VYrneBoabl. MoHOcaxapupl, AMCAXapUIbl, OJUTOCAXapUabl U MOIMCAXAPUIBL.
OOummii mmaH cTpoeHuss M (UBHKO-XUMHUYECKHE CBOICTBAa YTIJIEBOJOB.
buonoruueckue GpyHKINUN yTiIeBOIOB.

Jlununel. I'uapopunbHo-ruapodoOHbie cBoiicTBa. Kinaccudukanus aunuaos.
Tpurmuuepunsl, Gochonunuasl, BOCKH, CTEpouabl. bruonorndeckue GpyHKuuu
aunuaoB. OOmme cBoiicTBa OHONOrMYeCKMX MeMOpaH — TEKydYecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHUIO, TOTYIPOHUIIAEMOCTb.

HyxneunoBbsie kucnotsl. JJHK u PHK. CrtpoenHue HyKJIE€HMHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunmun  komrmementapHoctu. I[lpaBunmo  Yapradda.
Crpykrypa IHK — nBoiiHas cnupanb. MecToHaxoxJIeHHe U OMOJIOrHYecKue
¢yukuun JIHK. Buger PHK. @yaknuu PHK B kietke.

Crpoenue wmomnekyinbl AT®. Makpospruueckue cBsism B MoJiekyiae ATO.
buonornueckne ¢ynkiuun AT®. BoccraHOBIEHHBIE TIEPEHOCUMKH, UX
¢ynkuuu B kinerke. CexkBenuponanue JTHK.

CrpykTypHas OWOJIOTHS: OMOXUMHUYECKHE W OMo(HU3NYecCKUe WCCIIeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYI
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Tunsl KJIETOK: JSyKapuoTHYecKass U mpokapuornyeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue nmpokapuoTHIecKol KkieTku. Kierounasi cTeHka OakTepuil U apXe.
Oco0OeHHOCTH CTPOeHUsI TeTepoTPOPHON U aBTOTPOGHOM MPOKAPUOTHUECKHUX
KJIeTOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenne u pyHKIIMOHUPOBAHHUE dyKApPUOTHIECKOHN KieTku. [Imazmarndeckast
MeMOpana (mnazmanemma). CTpykTypa IUIa3MaTH4eCKOH  MeMOpaHbI.
TpancropT BemecTB depe3 IUIa3MaTHYECKyl0 MeMmOpaHy: MacCHUBHBIN
(muddyzus, odneruénnas auddysus), akTUBHBIA (MIEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomynponunaemocts MeMOpanbl. Pabora HaTpuii-
KaJMEeBOr0 Hacoca. OHJOLUTO3: MUHOIUTO3, (ParounTo3. OK30LUTO3.
Knerounas crenka. CtpykTypa ¥ (GyHKIUU KIETOYHOW CTEHKH PACTEHHIA,
rpuboB.

Huromnnaszma. [urozons. Lutockener. JBuxenue nurtoruiazmbel. OpraHoOU bl




kineTkd. OgHOMeMOpaHHBIE OPTaHOWBl KJIETKH: JHIOIIa3MaTHYEeCKas CeTh
(BIIC), anmapar I'onbpkH, IM30COMBI, X CTpOEHUE U (YHKIIMU. B3auMocBs3b
OJTHOMEMOpaHHbIX ~ OpraHoujioB  Kierku. CrTpoeHue  IpaHyJsIPHOTO
pertukynyma. CuHTE3 pacTBOpPHMBIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'magxuii (arpaHyisipHBIN) SHAOIUIA3MATHUECKUN peTukyinyM. CekperopHas
¢ynkuusa anmapara [onpmpxu. TpancmopT BemiecTB B KieTke. Bakyomu
pactutenbHbIX KieToK. Knetounslii cok. Typrop.

[TosryaBTOHOMHBIE OpTaHOU B! KJIETKU: MUTOXOHIPHUH, TITACTUIBL.

Crpoenre u QpyHKIUH MUTOXOHJAPHHA W Tactui. llepBuuHbIe, BTOPUYHBIE H
CIIO)KHBIE  TUIACTHIBI  (DOTOCHMHTE3UPYIOUMX  AYKApHOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEHKOIIACThI BBICIINX PACTEHUH.

HememOpannble opraHouabl kiaetku CTpoeHne W (QyHKIUM HEMEeMOpaHHbBIX
OpraHousioB KieTku. PubGocombl. MukpodunameHTsl. MplleuHble KISTKH.
Mukpotpy6ouku. Knerounsiii nentp. CTpoeHHE U JBH)KEHHE JXTYTHKOB U
pecHuuek. MUKpOTpyOOUKH LIUTOILIAa3MBbl. LIeHTpHOIb.

SAnpo. Ob6onouka siipa, XpoOMaTHH, KapHoIljia3Ma, SJPbIIIKH, UX CTPOCHUE U
¢byskuuu. SnepHbiii 6enkoBbeId MaTpuke. [IpocTpaHCTBEHHOE pacroyioKeHue
XpOMOCOM B MHTep(]a3HOM siipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BritoueHus. CpaBHMTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHUOT

(pacTuTenbHOM, )KUBOTHOM, TPHUOHOIT)
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ACCUMWIISILIUSL U TUCCUMMIISILIUS — JBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEILIECTB: aBTOTPO(HBIA U reTepOTPOPHBIA. YUacThe KUCIOpOoaa B 0OMEHHBIX
nporeccax. JHepreTuueckoe oOecreueHHe KieTku: mnpeBpaiienue AT B
oOMeHHBIX Tmporeccax. DepMEHTATUBHBIN XapaKTep pEeaKIHil KIETOYHOTO
MeTabomm3ma. DEepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JICHUCTBUSI.
Kodepmentsl. Ormmunst (pepMEHTOB OT HEOPraHMYECKUX KaTaU3aTOPOB.
benku-aktuBatopel ¥ O€NKU-UHTMOMTOpPHI.  3aBHCHMOCTH  CKOpPOCTH
(hepMEeHTAaTUBHBIX PEAKINIl OT pa3NMUYHBIX (PAKTOPOB.

[lepBuyHBI CHHTE3 OpPraHUYECKUX BeElIECTB B KieTke. DotocuHTe3. Posb
XJIOpOIUTAaCTOB B mporecce (orocuHTe3a. CBeToBass M TeMHOBas (a3bl.
[IponykTuBHOCTH (hoTOCHMHTE3a. BiusiHre pa3nuyuHbiX (GaKTOPOB Ha CKOPOCTh
(doTocunTe3a. 3HaueHue (HOTOCHUHTESA.

XEeMOCHUHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPHIHPYFOIITHE OakTepuu, XKene300aKTepu, cepobakTepuu,
BOJIOPOJIHBIE OaKTepHU. 3HAUEHUE XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buabl Opoxenus. IlpoaykTel OposkeHus u HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBbl KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTEIIN OOJIC3HEH.




AspobHbIe OpraHU3MBI. Orarsl SHEPIreTHYECKOTO oOMeHa.
[ToarotoBuTeNnbHBIN 3Tan. [nHKOMU3 — OECKUCIOPOJHOE pAaCIISIUICHHE
TJIFOKO3BI.

buonornyeckoe OKHCIEHHE, WM KIETOYHOE JIbIXaHWe. POilb MUTOXOHApPHUNA B
mporeccax — OMOJOTMYECKOTO  OKMCIeHus.  Llukiouueckue — peaxiuu.
OxucnurensHoe ¢ochopunupoBanue. IlpenmymiectBa a’poOHOrO MyTH
oOMeHa BelIecTB Mepel aHa’poOHBIM. D(PPEKTUBHOCTH HHEPTETHUECKOTO

oOmeHa

2.5

Peakuuu marpuuHoro cuutesa. [IpyHIMI KOMIIEMEHTApPHOCTH B PEAKIIHIX
MaTpUYHOTO  CUHTe3a. Peanu3amnust  HAclE€ICTBEHHOW  HMHQOpMAIIUH.
I'eneTnueckuii ko, ero cBoicTsa. Tpanckpunuus — Matpuusblid cuHte3 PHK.
[IpyHUMIBI  TPAHCKPUMLMM: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIIEIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisauus u e€ stanbl. Ydactue TpancnoptHeix PHK B
O6uocunTe3e Oenka. YcnoBus 6nocunTe3a 6enka. KonupoBanue aMMHOKUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranuzanus reHoMa y MNPOKapUOT M 3yKapHOT. Peryisius akTUBHOCTU
reHOB y mpokapuot. ['mmore3a omepona (®P. XKakoo, XK. Mano). Perymsmus
0OMEHHBIX IpOIeCCOB B KiieTke. KieTouHslit romeocTas.

Bupycel — HekneTouHble (pOpMBI JKU3HU M 0OMUraTHsle mapasutsl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOdaros.

Bupychsbie 3a0o0sieBanus 4esoBeka, >kuBoTHbIX, pactenuid. CITNJI, COVID-19,

conuaJibHbIC U MCIUTTUHCKHUEC HpO6H€MBI

2.6

Knerounsnii mukn, ero mepuoasl u perymsmus. HMuTtepdaza u MuUTO3.
Oco0eHHOCTH NPOLIECCOB, TpOTEKaroIUX B nHTEpdase. [loaroroBka KieTku K
nenenuto. [lpecunrernyeckuit (MOCTMUTOTUYECKUM), CHUHTETUYECKHH U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEpHOAbI MHTEP(]a3bI.

Marpuunsiii cunte3 JIHK — permmkanus. [Tpunuunsr perukaruu JIHK:
KOMIUIEMEHTApHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanusm perukanuu JJTHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomepsl
U TeroMepa3a. XpOMOCOMHBIM HAOOp KIETKH — KapuOTHM. JUTIOWAHBINA U
rariouHbI  HAO0OpH XpomocoM. [‘omosnornynbsie XpomocoMmbl. [lomoBbie
XPOMOCOMBI.

Jenenune xknetku — Muto3. CTaguu MUTO3a U IPOUCXOJISALINE B HUX ITPOLIECCHI.
Tunel muto3a. Kapuokunes u nutokuHes. buonornueckoe 3HaueHHe MHUTO3a.
Perymsiiuss mutoTHueckoro mnukia kietku. [IporpamMmmupyemasi KiieTodHas
rudesnp — anomnros.

CDyHKI_[I/IOHaHLHaﬂ I'CHOMUKA

Opranu3m Kak OHOJIOTHYECKasi CUCTEMa




3.1

OOHOKJIETOYHBIE,  KOJIOHHMAJIbHbIE,  MHOTOKJIETOYHBIE  OpPraHuU3Mbl U
MHOT'OTKaQHEBbIE OPTaHU3MBI.

@opMbl pa3MHOXKEHHsI OPraHM3MOB: Oecronoe (BKIJIIouyasi BEreTaTHBHOE) U
nmosioBoe. Buael 0Gecrnonoro pa3MHOXKEHHUS: TOYKOBAaHUE, CIIOPYIISIIHS,
(dbparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe paszmuoxkenue. IlonmoBeie kieTku, wium rametsl. Meio3. Craguun
meiio3a. IloBenenne xpomocom B Meioze. Kpoccunrosep. buosormdeckuii
CMBICTT MeH03a M MOJIOBOrO mpoiecca. Melo3 U ero Mecro B KHU3HEHHOM
LIUKJIE OPTaHU3MOB.

[Ipen3aponpieBoe pazButue. I'aMerorenes y *uBOTHbIX. [10os10BBIE JK€I€3BI.
OOpa3zoBaHue M pa3BUTHE NOJOBBIX KieToK. CrepmaTroreHes M OOTEHE3.
CrtpoeHune mosioBbIX KiIEeTOK. OIUIOJOTBOpPEHHE M 3MOPHOHAIBHOE pa3BUTHE
KHUBOTHBIX.  CIocoObI  OIUIONIOTBOPEHHUS:  HApPYXKHOE,  BHYTpPEHHEE.
[Taprenorenes.

WnauBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenue. Tumbel napoGienus.
OcobeHHoctn  ApOONEHUST  MIICKONMHUTAIOMIMX.  3apOJBIIIEBBIE  JIMCTKU
(ractpyssinust). 3akiiafika OpPraHoB M TKaHeW M3 3apOAbIILEBBIX JIMCTKOB.
B3anmHoe BiusiHME wyacTell pa3BHBAIOIIEroCs 3apojblla (3MOpHOHATIbHAS
MHAYKUMS). 3akiajgka IUlaHa CTPOEHMsI JKMBOTHOTO Kak  pe3yJibTaT
HepapXUYeCKUX B3aMMOJCHCTBUI TeHOB. BiusHue ©Ha >MOpHOHANBHOE
pa3BUTHE Pa3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeJIbl.

Poct u pazButue xuBOTHBIX. [locTomMOpuoHanbHBIA mepuoa. Ilpsmoe u
Henpsimoe pa3Butue. PasButue ¢ meramopdo3oM y OECHO3BOHOYHBIX U
II03BOHOYHBIX JKMBOTHBIX. bHojornueckoe 3Ha4€HHE MPSMOTO0 U HENPSIMOIO
pa3BuUTHs, HMX pacCIpOCTpaHEHHE B Mpupoae. Tumbl pocTa KUBOTHBIX.
@akTopel  peryJsilud  pocTa  JKMBOTHBIX M 4enmoBeka.  Craguu
MOCTAIMOPHOHAIFHOTO pa3BUTHS Yy JKMBOTHBIX W 4YeloBeka. lleprombl
OHTOI'EHE3a YEJI0BEKA.

PasmuHoxenue u paszsutue pacreHuil. ['amerodut u cnopodur. Meiio3 B
KU3HCHHOM IuKIe pacteHmid. OOpa3oBaHuEe CIOp B TIpolecce Mekosa.
'amerorenes y pactenuil. OmNIoOJOTBOPEHHE M PAa3BUTHE PACTUTEIIBHBIX
opranu3moB. J[BOWHOE  OIUIONOTBOPEHHME Yy  LBETKOBBIX  PACTCHUM.
OOpa3zoBaHue U pa3BUTHE CEeMEHU. MeXaHU3Mbl PETyISIIMM OHTOTeHe3a Yy

pacTeHUH U KUBOTHBIX

3.2

HCTOpI/IH CTAHOBJICHUA W Pa3BUTHA TI'CHCTHKM KaK HaAYKH. OCHOBHBIE
TCHETUYECKHE MOHATUS U CUMBOJEL. [ OMOJIOTHYHBIC XPpOMOCOMBI, aJlJICJIbHBIC

T'CHBI, aJIbTCPHATUBHLIC NPU3HAKH, IIOMI/IHaHTHI)If/'I n pGIICCCI/IBHblf/'I IMPU3HAK,




TOMO3UTOTa, TE€TEPO3Ur0oTa, YUCTAsl JIMHUS, THOPHUIBI, T€HOTHII, (DEHOTHIL.
OcHOBHBIE METOABl TEHETUKU: THOPUIONIOTHYECKUN, ITHUTOJOTHUYECKUA,

MOJIeKYJ'IHpHO—FeHeTI/I‘IeCKI/Iﬁ
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Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHgens — 3aKoH
eIMHOO0pa3uss THOPHUIIOB TEPBOTO MOKOJCHHS. [IpaBWiio JOMHUHUpPOBAHMS.
Bropoii 3akoH MeHzens — 3aK0oH paciierieHus: npu3HakoB. LluTomornyeckue
OCHOBBI MOHOTHUOPHUAHOTO CKpeIIUBaHus. [ UMoTe3a YuCTOTHI raMeT.
AHanusupytolee ckpeuBanue. [IpomMexxyTouHblld XapakTep HacleJOBaHUSI.
Pacmiensienre npu3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUHU.

JurubpugHoe ckpemuBanue. Tpetuii 3akoH MeHzens — 3aK0OH HE3aBUCHUMOI0
HacineoBaHUs Mpu3HAKOB. LluTonormyeckue OCHOBBI — JUTHOPUIHOTO
CKpELIUBaHHUS.

CueruieHHOe HacienoBanue mpusHakoB. Paboter T. Moprana. CuerieHHOE
HacJe0BaHUE TEHOB, HAPYIICHUE CIEIUICHUS MEXIy reHaMH. XPpOMOCOMHAs
TEOpHsI HACJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIN MEXaHU3M ONpeeiIeHUs mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U TeTeporaMeTHbIN noJi. ['eneTndeckas
CTPYKTypa TOJIOBBIX XpoMocoM. HacnmemoBaHue mpuU3HAKOB, CHEIJICHHBIX C
MOJIOM.

I'enotun kak nenoctHas cucrema. IlneiioTponus — MHOKECTBEHHOE JI€MCTBUE
resa. MHOXECTBEHHBIN aienn3M. BzammogeiicTBHe HeEaJUIENBHBIX T'€HOB.

KommnemenrapHocts. Onuctas. [loaumepus

3.4

B3aumoneiictBue reHotuna W cpeasl npu  (opMUpoBaHUM  (DEHOTHIIA.
N3menunBocTh mpu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHBIC MMPU3HAKU. Bup
W3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACJIE/ICTBEHHASL.

MomudukanmonHas  U3MEHYMBOCTh. Pomb  cpeapl B (hopMHpOBaHUH
MOIM(UKAMOHHON M3MeHYnBOCTH. Hopma peaknuu npusHaka. BapuarmoHHbIi
psin u BapmanmoHHas kpusas (B. WMoranncen). CpoiicTBa MOAM(HUKAMOHHON
W3MEHYUBOCTH.

I'enoTunuyeckass M3MeHUYMBOCTh. (CBOWCTBA T'€HOTUIIMYECKOM W3MEHYMBOCTH.
Bunpl reHoTUITMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallIOHHAS.
KomOunatuBHass u3MEHYMBOCTh. Meio3 U TIOJOBOM TMpOLIECC — OCHOBA
KOMOWHATUBHOM W3MEHYMBOCTU. PoOnb KOMOWHATHBHOW W3MEHYMBOCTH B
CO3JTaHHWHU TeHETHYECKOT0 Pa3HOOOpa3usl B Ipe/ieNax 0JHOro BUA.

MyTainoHHass HM3MEHYMBOCTh. Buabl MyTaluil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W UWHAYIMPOBAHHBIE MyTaluu. SnepHele U
uuToIUIa3Marnyeckre Myranuu. CoMatnyeckue v mojoBble MyTauuu. [IpruuuHbl

BO3HUKHOBCHUA MYTaHHﬁ. MYTaFeHbI n KX BIMAHHC Ha OPraHU3MBI.




3aKOHOMEPHOCTH MYTAlMOHHOIO Mpoliecca. 3aKOH IOMOJOIMYECKUX PsIOB B
HacneacTBeHHON nu3menunBocty (H.W. BaBunoB). BHesnepHas u3sMeHUMBOCTh

1 HAaCJICACTBCHHOCTD

3.5

Kapuotun wyenoBeka. MexayHaponHas mporpaMma MCCIIE€IOBaHUS Te€HOMa
yejgoBeka. MeToJbl H3y4YEeHUsI TEHETHKM 4YeJIOBEeKa: T'e€HEATIOrMYECKUid,
OJIM3HEILIOBEIN, [IUTOTCHETUYCCKUH, MOMYJISIIUOHHO-CTATUCTUYECKHA,
MOJIEKyJsIpHO-TeHeTHUeckuil.  CoBpeMeHHOe  OmpelefieHne  TIeHOTHIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHE, TE€HOTUIIUPOBAHME, B TOM YHUCIE C
nomomnbio I11P-ananu3a. HacnenctBennbie 3a001eBaHus yeaoBeKa. I eHHbIC 1
XpOMOCOMHbIe ~ Ooyie3HM ~ 4YenoBeka. boiesHnm ¢ HacleICTBEHHOM
MPEAPACTOT0KEHHOCTBIO. 3HaueHHE MEIUIUTHCKOMN ICHETHKH B
MPEIOTBPAIICHUH U JICUCHHWM TEeHETUYeCKUX 3a00JIeBaHUI  UelloBeKa.

CTBOJIOBBIC KJIIETKH

3.6

JlomecTukanusi U cenekiys. 3apokKICHUE CEJIEKIMU U IOMECTUKALIUU. YYEHUe
H.M. BaBuioBa 0 LeHTpax MNPOUCXOXKICHHS U MHOrooOpasusi KyJIbTypHBIX
pactenuid. Ponb cenekuuy B CO3MaHUM COPTOB PACTCHUN M TIOPOJT KUBOTHBIX.
Copt, mopona, mTaMM. 3aKOH TOMOJIOTUYECKHX PSJAOB B HACIIEACTBEHHOMN
m3MeHunBocty H.W. BaBuiosa, ero 3HaueHue st CENEKIIMOHHON pabOTHI.
Meroapl ceneKIMOHHONW paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM U
WHIWBHUIYAIbHBIA. JTanmbl KOMOWHAIIMOHHOW  cenekuuu. Vcmbrranue
MPOU3BOUTENCH MO MOTOMCTBY. OTOOp MO T€HOTHIY C MOMOIIbI OLIEHKH
(heHoTHIa TOTOMCTBA M OTOOP M0 TeHOTHITY C momMoIkio aHanmuza JJHK.
HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ]  CEJICKIIMOHHOW  paboThl.
PamnanvOHHBIN M XMMHMYECKHMH MyTareHe3 Kak MCTOYHUK MyTaluu y
KyJIbTYPHBIX (JOpM Oopranu3mMoB. Vcronb30BaHne TEHOMHOTO PeIaKTUPOBAHUS
u MetofoB pekoMOuHaHTHBIX JIHK 1is momydyeHus MCXOAHOTO Marepuaa
JUTSL CEJIeKIUU.

[lomyuenue nommrutonnoB. BHyTpuBHaoBas ruOpuansanus. binzkopoacTBeHHOe
CKpeIlMBaHue, WM WHOpUAMHT. HepoICcTBeHHOE CKpelMBaHKe, WITH ayTOPUINHT.
I'eTeposuc u ero npuunnbl. Vcnonb3oBanue rereposuca B cenekimu. OtnanéHHas
ruopuam3anus. [Ipeononenue Oecruronuss MEeXBHIOBBIX THOPHIOB. JlocTiokeHMs

CEJICKLIMY PACTEHUM U KUBOTHBIX

3.7

OOBEKThI, HCHONb3yeMble B OMOTEXHOJIOIMH, — KJIETOYHbIE M TKAaHEBBIE
KyJIbTYpPbl, = MHMKPOOPraHM3MBbI, = MX  XapakTepUCTHUKA. TpaaunuoHHas
OuOTEeXHOJOTHA: XJieOomeueHne, MOIy4YeHHE KHUCIOMOJIOUHBIX IPOAYKTOB,
BUHOzENME. MukpoOuonorndeckuii cuHte3. OOBEKTHl MHUKPOOHOIOTMUYECKHX
texHonoruil.  [IpomsBoiacTBo  Oeska, aMHMHOKHMCIOT UM BHUTAMHUHOB.

HckyccTBeHHOE  OIUIOAOTBOpPEHME.  PEKOHCTpyKIMs — SMIEKIETOK U




KJIOHUPOBAHUE )KUBOTHBIX. METO/I TPAHCIIIAaHTALMH SIEP KIIETOK.

XpOMOCOMHass M TEHHass WHXKeHepus. LCKycCTBEHHBII CHHTE3 TIe€Ha U
KoHCTpyupoBaHue pexkomOuHaHTHbIX JIHK. JlocTwkeHus M NepCreKTHBbHI
XpOMOCOMHOW ¥ TeHHOW WH)XeHepuu. MeaunuHckue OHOTEXHOIOTHH.

Hcnonn30BaHuE CTBOJIOBHIX KJIETOK

Cucrema u MHOrooOpasue OpraHu4ecKoro MUpa

4.1

buonoruueckoe  pasHooOpazue opranusmMoB. CoBpeMeHHas CcHCTEMa
OpraHuyeckoro mupa. [IpuHIUNBI KIaccupUKauu opraHu3MoB. OCHOBHBIC
CHUCTEMAaTUYECKHUE TPYIINbl OPTaHU3MOB.

Oco0eHHOCTH CTPOCHHUS U KUIHEACSITEIbHOCTH OJJHOKJIETOUHBIX OPTaHU3MOB.
bakrepuu, apxeu, OITHOKJIETOYHBIE TPHUOBI, OJHOKJIETOYHBIC BOJOPOCIIH,
JIpyrue npoTUCThl. KosloHManbHble OpraHu3Mbl. [[BH>KEHUE OJIHOKJIETOUYHBIX
OpraHM3MOB:  aMEOOWJIHOE, KI'YyTHKOBOE, pPECHHYHOe. 3ammra y
OJIHOKJIETOYHBIX ~ OpPraHu3mMoB.  Pa3gpaxuMocTe Yy  OJHOKJIETOYHBIX

opranu3mMoB. Takcucsl

4.2

MHorokneTounble pacTeHus. B3auMocBsizb YacTeii  MHOTOKJIETOYHOIO
opraHnuisma. TKaHI/I, opradbbl W CHCTEMbl OpPraHoB MHOI'OKJICTOYHOI'O
opranu3ma. OpraHusMm Kak eauHoe 1enoe. TkaHu pactenuil. Turbl
pacTUTENbHBIX  TKaHEW: oOpa3oBaTenpHasi, [MOKPOBHAsA, MPOBOJSAIIAS,
OCHOBHasi, MexaHuueckas. OcCOOEHHOCTHM  CTpOeHHs, (QYHKIUHA U

PacIIOJIOKEHUs TKAaHEN B OpraHax pacTeHUN

4.3

BereraTuBHBIE M TeHEpaTHMBHBIE OpraHbl pacTeHHil. DYHKIIMM OpPraHoB M
cucteM opra”oB. Kapkac pactenuil. [[BueHne MHOTOKJIETOUYHBIX PACTEHMI:
TpPOIU3MbI U HacTuu. [loryomenne Bosbl, yIIEKUCIOro ra3a ¥ MUHEPAJIbHBIX
BEIIEeCTB pacTeHUAMHU. Jlpixanue pacrenuil. [Auddys3us raszos uepes
MOBEPXHOCTh KJETKH. TpaHCHOpPTHBIE CHUCTEMBbI pacTeHuid. BblaeneHue y
pacteHuil. 3amura y MHOrokieTouHblx pacteHuid. Kyrtukyna. Cpezncrsa
IMACCUBHOW U XUMHUYECKOU 3a1UThl. DUTOHUUIBI.

PazgpaxkxumocTs U perynanus y opraHu3MoB. Pa3apakuMocTe U perysauus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PocTtoBrle BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroKJIeTOUHbIE KUBOTHBIE. B3aMMOCBA3bp 4YacTel MHOTIOKJIETOYHOTO
opranu3ma. TkKaHM, OpraHbl M CHCTEMBl OPraHOB MHOI'OKJIETOYHOIO
opranuzma. Opranu3m kak eauHoe 1enoe. ['omeocras. TkaHu >KUBOTHBIX U
yejaoBeKa. THIBI KWBOTHBIX TKaHEH: SNUTCIIMAalIbHas1, COCIUHUHUTCIIbHAA,
MblleyHasi, HepBHas. OCOOCHHOCTH CTpOeHHS, (QYHKUUH U PaCHONOKEHUs

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKa

4.6

OpFaHBI N CHUCTEMBbI OPraHoOB JKHWBOTHBIX. (DYHKI_[I/II/I OpraHoB M CHCTEM




opraHoB. Omnopa Tena opraHu3smMoB. CKeJeTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX *KMBOTHBIX. Hapy>kHblil 1 BHyTpeHHUH ckeneT. CTpoeHue u
THUIIBI COCINHEHUS KOCTEH.

JIBuKeHHe MHOTOKJIETOYHBIX >KMBOTHBIX. IluTanue »xuBOTHBIX. I[luTanue
MIO3BOHOYHBIX JKMBOTHBIX. JIpixaHue >kuBOTHBIX. KoXkHOE JbIxaHHeE.
XKabepHoe u 1€royHoe pIXaHHE.

JIpIxaHe MO3BOHOYHBIX JKMBOTHBIX. DBOJIOLMOHHOE YCJIOKHEHUE CTPOCHUS
JAE€rKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeJloBeKa.
MexaHu3M BEHTWISLMM JIETKMX Yy MTHIl M MIEKONUTAKOIUX. TpaHcnopr
BELIECTB y OPraHM3MOB. TpaHCIOPT BEIIECTB y XHUBOTHBIX. KpoBeHOCHas
cucteMa M €€ opranbl. KpoBEeHOCHas CHCTEMa II03BOHOYHBIX >XMBOTHBIX.
Kpyru  kpoBooOpaiieHusi.  DBOJIIOLIMOHHBIE  YCJIOXKHEHHUS  CTPOEHUs
KPOBEHOCHOH CHUCTEMBI IIO3BOHOYHBIX KUBOTHBIX. BhlJIeNeHNE Y OpraHu3MOB.
Boigenenue y xuBoTHbIX. CokpaTuTenabHble Bakyoiau. OpraHsl BbIIEICHHUS.
Cpsi3p 1OJOCTH TeJla C KPOBEHOCHOM M BBIICINUTENBHONM CHCTEMaMHU.
Boigenenne 'y 1O3BOHOYHBIX JKMBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKPOBBI M X POU3BOAHBIE.

Pasppaxxumocts U perymsiuuss y  opraHusmoB. Pasmpaxumocts y
OJTHOKJIETOYHBIX OpraHu3moB. Takcucel. PasgpaxumocTs M perymsinus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBbIE BellecTBa U UX 3HaYCHHE.

HepBHass cuctema u pediaekTOpHas peryisiuuss y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucremMa m €€ oThenbl. DBOJIIOLMOHHOE YCIIOKHEHHE
CTPOCHMS HEPBHOM CUCTEMBI y JKHUBOTHBIX.

Pa3pabotka anroputMoB u mnporpamm A 3QPEeKTUBHOW (YHKIIMOHAIBHOU
aHHOTAllUM ~ TEHOMOB, TPAHCKPUITOMOB, IPOTEOMOB,  METa0OJIOMOB

MHUKPOOPTaHNU3MOB, paCTCHHﬁ, JKHUBOTHBIX U YCJIIOBCKA

OpFaHI/ISM YCJIOBCKA U €T0 310POBLC

5.1

Opranpl U CHCTEMBl OpraHoB uenoBeka. OTaensl TOJIOBHOTO MO3ra
MO3BOHOYHBIX >KUBOTHBIX. Pediekc u pednekropnas ayra. besycinoBHble u
ycloBHble peduiekchl. ['yMopanbHas peryisius M SHAOKPHHHAs CUCTEMaA
JKUBOTHBIX M 4enoBeka. JKene3pl DHAOKPHUHHOW CHCTEMBI MU MX TOPMOHBI.
JleiictBue TOpMOHOB. DB3aMMOCBS3b HEPBHOM M DHAOKPUHHOW CHUCTEM.
l'unoranamo-runoguzapuas cucrema. Peduekc u pedrexkropHas ayra.

be3ycnoBHbIe U yCIIOBHBIE pedIeKChI

52

3amuTa opranuzma ot OonesHel. MiMmyHHas cuctema yenoBeka. KineTouHsii
Y TyMOpPaJIbHBIM IMMYHHUTET. BpoXAEHHBIN, MPpHOOpEeTEHHBIN criennuuecKuit
nMMmyHuTeT. Teopusi KIOHaJIbHO-CeleKTUBHOro umMmmyHurtera (I1.Dpnmx,

®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETbl Opranu3mMoB. Poib




BPOXKAEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUI
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KposenocHas cucrema u e€ opranbl. Cepie, KpOBEHOCHBIE COCYIbI U KPOBb.

Kpyru kpoBoobparienus. Pabora cepna u e€ perynsmus

5.4

Hpixanue uyenoBeka. Juddys3uss ra3oB uepe3 MOBEPXHOCTHh  KIETKH.
JpixaTenbHas cucTeMa d4ellioBeKa. JlpixaTenpHas NOBEPXHOCTh. Perymsmms

IbIXxaHus. [IpIxaTenbHble 00bEMBI

5.5

HI/IH_leBapI/ITeJIBHaSI CHUCTCMa 4YCJIOBCKA. OTHGHBI MUIICBAPUTCIBHOI'O TpakKTa.
HI/IH_[eBapI/ITeJIBHBIC JKCIIC3hI. BHYTpI/IHOJIOCTHOC nu BHYTPHUKIICTOYHOC

IMUIICBApPCHUC

5.6

ITokpoBbl u ux npousBoaHblie. Opranbl BbiaeneHus. Ilouku. Ctpoenue u
¢byHkuuonupoBanue Hedpona. DuibTpamus, cekpeuus U obpaTHoe
BCachblBaHHE KaK MeEXaHH3Mbl pabOThl OpraHoB BblaeneHUd. OOpa3oBaHue

MOYH y YeJIOBEKa

5.7

,HBI/I)KGHI/IG yeJIoBeKa: MbIIeyHas cucteMa. CKeJIeTHhIE MBIIINBI 1 UX pa60Ta.

CrpoeHue U TUIBI COEAMHEHUST KOCTEN

Teopus 3Bomtonuu. PasButue xu3Hu Ha 3emiie

6.1

OpomtonmonHas Teopuss Y. JlapBuna. [lpeanoceuiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4dHas aedareiabHocTs Y. JlapBuHa.

JIBIOKyIIIMe CHIIBI 3BOJIIOLIMHU BUOB 110 Y. JlapBUHY (BBICOKAasi HHTEHCUBHOCTh
pa3sMHOXKEHHs OpraHM3MOB, HACJEACTBEHHAas M3MEHUYMBOCTh, Oopbba 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTndeckoi Tteopun HBomonuu (CTI). Helirpanbhas
Teopust sBomonMU. CoOBpeMeHHas HBOJIOIMOHHAs Ouosiorus. 3HauyeHue
HBOJIIOLIMOHHONW TEOpUH B (POPMUPOBAHMM E€CTECTBEHHO-HAYUYHOW KapTHUHbI

MHUpa

6.2

[onmynsauus kak 3IeMeHTapHas eIuHHUIA 3BOTONUHA. COBpEMEHHBIE METOAbI
OLIEHKM T€HETHYECKOro pa3HooOpa3usi U CTPYKTypbl nomynsuuid. Vi3menenue
reHooHa MONYJISIIHMKA KaK AJIEMEHTApHOE HBOJIOIHMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPHl (IBIKYIIUE CHJIbI) ABONIONWNA. MYyTalMOHHBIN
npouecc. KomOunHatuBHas u3MeHUuBOCTb. [Ipeiip reHoB — ciyuaiiHble
HEHANpaBJICHHbIE HM3MEHEHHUS YacTOT ajuleled B momymsanusax. O¢gekr
ocHoBarens.  Murpamuu.  M3onmsauus  nomynsauuil:  reorpaduueckast
(mpocTpaHCTBEHHas ), Orojoruyeckas (pernpoayKTUBHas).

EcrecTBennslii orOOp — HampaBisromui ¢dakTtop ABOIMIONHHA. DOPMBI
€CTeCTBEHHOTO O0TOOpa: MABIDKYLIUHM, CTaOMIM3UPYIOMINH, pPa3phIBAIOLIHIA

(mu3pyntuBHbIi). [TonoBoit oT6Op.




[IpucrocoOIeHHOCTh  OPraHM3MOB  Kak  pe3yJbTaT  MHKPOAIBOIIOIHH.
Bo3HukHOBeHHE  mpHCIOCOONeHH y  opraHusmMoB. Apomopdossl U
UIM0aanTalllu. [Tpumepsr MPUCTIOCOOICHHIA y OpraHU3MOB.
OTHOCHUTEIBHOCTH MPHUCITOCOOTICHHOCTHA OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BungooOpazoBaHue Kak pe3yibTar
MUKpO3BoJtonuH. M3omsamus — kitoueBoit paktop Bugoodpasosanus. [lytu u
CIIOCOObI BHU1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
rubpuanzaiys). JJmuTenbHOCTh SBOTIONMOHHBIX MPOIIECCOB.

Mexanu3mbl (OpMHUPOBAHUS OMOJIOTUYECKOTO pa3HO00pa3usl.

Pounb 3BOMIONIMOHHON OMONOTHH B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUs
O6ropazHooOpaszusi. MUKpPOIBOIIOIHUS U KOIBOJIIONUS Mapa3sUTOB M UX XO35ECB.
Mexanu3mbl (HOpPMUPOBAHHUS YCTOMUMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pbObI ¢ Hel

6.3

Metonbl  M3y4YeHHS ~ MaKpOd3BOJOIMU. llameoHTonornueckue  METOJbI
uzydeHus: spoironuu. Ilepexomnbie ¢Gopmbl U (UIOr€HETHUYECKHE PSAbI
OpPraHHU3MOB.

buoreorpaduueckue metonasl uzydeHust sBonronuu. CpaBHeHue (Iopsl U
(dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obractu 3emin. Buasi-
9H/IEMUKHU U PEITUKTHI.

DOMOpPHOIOTHYECKHEe U CPABHUTEIHbHO-MOP(OIOTrHUYECKHE METO/Abl M3yYeHUs
9BOJIIOIIMU. ['eHeTnYecKkue MeXaHU3MbI 3BOJIOLUU OHTOTEHE3a W TOSBIICHUS
SBOJIIOLIMOHHBIX HOBUIECTB. ['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpPraHBbI.
PyaumeHntapHsle Opranbl M aTaBU3MBL.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHEe M MaTeMaTHUYeCKhe METOAbl H3Y4YeHHs]  HBOJIOLHUU.
I'omonornunsie T'E€HBI. CoBpemeHHbIE METO/IbI MIOCTPOCHUS
(UIIOreHEeTUYECKHX IEPEBHEB.

XPOMOCOMHBIE MYTaIlU{ 1 SBOJIOIHS T€HOMOB.

OO6mume 3akoHOMEpPHOCTH (TIpaBmiIa) ABOMIOIKMKA. HeoOpaTUMOCTh 3BOIIOIHMH.

AnanTtuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIMHT

6.4

Hayunble rUMOTE3pl NPOUCXOXKACHUS JKU3HM Ha 3emse. AOWoreHes u
nancriepMus.  JloHay4yHble — TPEACTaBICHUS O  3apOXKACHUHM  JKU3HU
(kpeanoHu3M). [umore3a MOCTOSHHOTO CaMO3apOXKICHUS >KU3HH H €€
onpoBepxkenue oneitamu  @D. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U ACTPOOUOIIOTHUSI.

OcHoBHbIE JTallbl HEOPraHU4YeCKOU 3BOJIIOLIHAH. [Inanerapnas
(reosormyeckas) SBOJIOLMS. XHMHYECKas SBOIIONMS. AOHWOrCHHBIM CHHTE3

OpraHMYeckux BemiecTB W3 Heopranudeckux. OmbiT C. Muiepa u I'. FOpu.




O6pazoBanue mosuMepoB u3 MoHoMepoB. KoanepBathnas rumnore3a A.U.
Omnapuna, rumote3a nepBuuHoro OymboHa J[Dx. XomnpaelHa, reHeTHdeckKas
runotre3a [. Mémnepa. Pubo3umbr (T. Yek) m rumoreza «vmpa PHK» V.
I'unbepra. opmupoBaHue MeMOpPaH U BOSHUKHOBEHHE MPOTOKIICTKH.
Wctopust 3eman u MeTopl €€ u3yueHus. Vckonaemble OpraHMyecKiue OCTaTKH.
I'eoxponosnorust U €€ Metoabl. OTHOCUTENbHAS U a0CONIIOTHAS T€OXPOHOJIOTHS.
['eoxpoHonornyeckas mKaaa: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

Hauvanbabie sTanbel opraHndeckod sBofonuu. [losBiaeHune © 3BONOLMS
MEPBBIX KIETOK. OBONIONMA MeTabonn3ma. BO3HHUKHOBEHHE TEpPBBIX
skocucteM. CoBpeMeHHble MHKPOOHBIE OMOIMIEHKM KaK aHajor MEepBbIX Ha
3emiie coobiecTB. CTpoMaToauThL. [IpoKapHOThl U YKapUOTHI.
[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOIIOLUOHHOE MTPOUCXOXKICHNE
BUpYycOB. IIpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHUE
OCHOBHBIX I'PYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE 3Tambl 3BOJIONUHN BBICIIUX pacTeHUd. OCHOBHBIE apoMOPQO3bI
pacteHuii. Beixon pactenuit Ha cymry. llosiBaeHHMe CHOpOBBIX pacTeHUN WU
3aBoeBaHHe MMM cylmu. CeMeHHble pacTeHus. [IponcxokaeHue HBETKOBBIX
pacTeHun.

OcHOBHbBIE 3Tambl 3BOJIONUU KUBOTHOro Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHbIX. Bennckas ¢ayna. KemOpuiickuii B3pblB  — TMOSIBICHUE
coBpeMeHHbIX TumnoB. IlepBble xopaoBble kuBOTHblE. JKU3HB B BOJE.
OBostoLMs  MO3BOHOYHBIX. [Ipoucxoxiaenue ampuOuil #  penTwiIni.
[IpoucxoxaeHne MIEKONMUTAOMMX M OTal. llpuHIMOD — KiIro4eBoro
apomopdo3a. OcBoeHHE O€CIO3BOHOYHBIMH M TIO3BOHOYHBIMU KUBOTHBIMHU
CyIIH.

Pa3Butne xu3HM Ha 3emile 1O dpaM M IEPHUOAAM: apxeil, NpOTEPO30ii,
rajgeo30i, Me3030¥, KaiHo30M. OOmas xapakTepUCTHKAa KIWMara |
reoJIoru4ecKux rnpoueccoB. [losiBIeHne u pacBeT XapakTepHbIX OPraHU3MOB.
VYrneobpazoBaHue: €r0 YCIOBHS U BIMSHUE HA T'a30BbI COCTaB aTMOC(EPHI.
MaccoBble BBIMUpaAHUSI — 3KOJOTHMUYECKHE KpU3HUChl mponuioro. [Ipuuunel u
CJIEJICTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIN SKOJIOTUYECKUH KPHU3HC,

€ro 0cCOOEHHOCTH

6.5

Paznensl u 3amaum antpononorur. Metoabl aHTponojoruu. CTaHOBIICHHE
MPEICTAaBICHUM O MPOUCXOXKAEHUU dYenoBeka. (CoBpeMEHHbIE Hay4yHbIE
TEOPUH.

CX0CTBO YenoBeKa C KMBOTHBIMH. CHCTEeMaTHUYeCKOE IT0JI0KEHHE YSJIOBEKA.
CBuACTENIbCTBA CXOJCTBA 4YEJIOBEKA C JKUBOTHBIMH: CPAaBHHUTEIBHO-

Mopdonorugeckue, AMOPHUOJIOTUYECKHE, (U3HOIOT0-OMOXUMHYECKHE,




noBeaeHueckne. OTiaMuYMs YeJoBeKa OT KHUBOTHBIX. IIpsMoxokieHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJI0BHOTO MO3ra U BTOPOH
CUTHAJIBHOM CHUCTEMBI.

JBuxyue cuibl (pakTopbl) aHTPOIOreHe3a: OMOJOTHYECKHE, COIMalIbHBIE.
CooTHolieHrne ONOOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTAaIUU AHTPOINOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE IPEIKU
moneil. YenoBek ymernblii, MepBble U3rOTOBICHUS Opyaul Tpyaa. UemoBek
MPSIMOXOJISANIMNA W TIEPBBIM BBIXOJ Jrofel 3a mpenensl Adpuku. YemoBex
reiaensoeprekuii — oOUHiA MPeJOK HeaHIePTaIbCKOTO YeJIOBEKa U YeIOBeKa
pazymHoOro. YenoBek HEaHJAEPTaIbCKUN KaK BHJ JIFOAEH XOJIOJHOTO KJIMMAaTa.
YenoBek pa3yMHbI COBPEMEHHOI'O THIIA, JIEHHUCOBCKUN YEOBEK, OCBOCHUE
KOHTHHEHTOB 3a Tpenenamu Adpuku.

DBOJIIOLIUSL COBPEMEHHOTO 4YelioBeKa. EcTecTBEHHBIH OTOOP B TMOMYIISIUAX
yenoBeka. MyTauMoHHbIM npornecc U noaumopdusm. IlomynsiuonHbIe
BOJIHBI, Apeilp reHoB, murpanus M «3GQGEeKT OCHOBATEIS» B MOMYJSILUAX
COBPEMEHHOI'0 YeJIOBEeKa.

UYenoseueckue pacel. Ilonstue o pace. bosbmme pacel: eBponeougHas
(eBpasuiickasi), aBCTpaJllo-HErpouJHass (PKBAaTOpHAJbHAsA), MOHIOJOMUHAS
(a3marcko-aMepuKaHcKkas). Bpems u myTu pacceneHus yesloBeka I10 IJIaHeTe.
EaunctBo dyenmoBeueckux pac. HayuHas HecoCTOSATENBHOCTh pacu3Mma.
[IpucrocoOIeHHOCTh YeIOBEKa K PAa3HBIM YCIOBHSIM OKPY)KAIOLIEH Cpesbl.
Bnusaue reorpaduueckoit cpeabl M japeiida reHoB Ha MOPQOIOTHIO U

(hU3MOSIOTHIO YeTTOBEKa

OKOCHCTEMEI U MNpUuCymunue MM 3aKOHOMCPHOCTHU

7.1

Pazgensl u 3agaun sxonoruu. CBa3b SKOJIOTUU C APYTUMHU HAyKaMHU.
Meroast sxonorun. [loneBpie HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTHH:
MpUpPOAHbIE U JabopaTopHble. MonenupoBaHUE B SKOJIOTMH. MOHUTOPUHT

OKPYKArOIIEH CpeJibl: TIOKATbHBIN, pETHOHAIBHBIN U TII00ATBHBIH

7.2

Okonorndyeckne (HakTopel M 3aKOHOMEPHOCTH X AeicTBus. Kimaccubukarms
IKOJIOTHYECKUX (DAKTOpPOB: abMOTHYECKHE, OWOTHYECKHE, AHTPOIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JEHCTBHs 3Kojoruyeckux ¢akropos. IIpaBuio
muanmyma (K. Inpenrens, 0. JIn6ux). TonepanTHOCTE. IBpUOMOHTHBIC U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abuotnueckue ¢aktopsl. CBer Kak dKosormuyeckuid Qaxrop. [leiictBue
pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa HA OPraHU3Mbl. DKOJIOTHYECKHE
IpyNIbl PACTEHUH M KMBOTHBIX IO OTHOUIEHUIO K cBeTy. CUTHanbHas poiib
cBera. POTONEPUOAU3M.

Temmeparypa kak oskojorumueckuil ¢akrop. JlelicTBue Temmeparypbl Ha




opranus3msl. [ToMkuIoTEpMHBIE 1 TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHbBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxunocte kak skojorumveckuii ¢akrop. I[IpucmocoOiieHuss pacTeHHd K
To/I/IepkaHnto BoHOTO Oananca. Kimaccudukamus pacTeHnid Mo OTHOMIEHHUIO K
BoJie. [Iprcrioco6eHust JKUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHMS OpPraHW3MOB: BOJIHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHAs,
riyOuHHAsE MOANOYBEHHAs, BHYTpHOpraHusMeHHas. ®Ouznuko-xummuueckue
0COOEHHOCTH cpefl 00MTaHus opraHu3MoB. [IpucnocobiieHuss opraHu3sMoB K
YKU3HU B Pa3HbIX CpEAaX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOuHBIE U
roguyHble  pUTMBL.  IIpUCHOCOOIEHHOCT,  OPraHU3MOB K  CE30HHBIM
W3MEHEHHUSAM YCIIOBUH JKU3HHU.

XKuznennole ¢opmbl opranu3MoB. lloHsATHE O KH3HEHHOH (Qopme.
XKuznennole GoOpMBI pacTeHHWil: JAepeBbs, KYCTapHUKH, KyCTapHHUYKH,
MHOTOJIETHUE TpPaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHBIE (OPMBI JKUBOTHBIX:
TUIPOOMOHTHI, T€0OMOHTHI, a3pOOMOHTE. OCOOEHHOCTH CTpOEHUs U 00Opaza
KU3HU.

buotnueckue paxTopsl. Buabl 6MOTHUECKUX B3aUMOACHCTBUI: KOHKYPEHLIUS,
XMIIHUYECTBO, CcUMOMO3 u ero ¢opmbsl. [lapasutusm, Koomepauus,
MyTyaJIu3M, KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaxJICOHUYECTBO).
Herpoduueckue B3aumonelictBus (Tonudeckue, Gpopuueckue, hadpudecKue).
3HayeHrne OMOTUYECKUX B3aMMOAEUCTBUM Ul CYIIECTBOBaHHUS OPraHU3MOB B

cpene odutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUEHUS

7.3

DKOJI0TrH4eCKHe XapaKTEPUCTUKHU HOITYJISILIUH. [omynsaus KaK
Ouosiornyeckas cucrema. Poilb  HEOAHOPOIHOCTH cCpelbl, (U3NYECKUX
OappepoB ©  ocoOeHHOCTeH  Owonornu BUAOB B  (POpPMHUPOBAHUH
IIPOCTPAHCTBEHHON  CTPYKTyphl — momyisuui. OCHOBHBIE — IOKa3aTesd
MOMYJISILUKN: YUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas M IOJIOBas CTPYKTYpa,
POKIAaEMOCTh, IIPUPOCT, TEMII POCTa, CMEPTHOCTb, MUTPALIUSL.

DKoJjorudeckas CTpykTypa nomyiasund. OIeHKa YHUCICHHOCTH MOIMYJISLNU.
JIuHaMuKa MOIyJsauuu U e€ peryssinusa. bUoTHYeCKuid MOTEHIMAN Oy JISALUN.
MognenupoBanue JUHAMMKM NONyiasuud. KpuBble pocTa 4YHCIEHHOCTH
nonysauuu. Kpussle BbDKMBaHMs. Perynsnns 4ucieHHOCTH HOIYJIALHANA: POJIb
(akTOpOB, 3aBHCAIIMX WM HE 3aBUCIIIUX OT IUIOTHOCTH. DKOJOTHYECKHUE
cTpareruu BUJOB (r- u K-cTparerun).

[lonatue o0 skosormyeckoil Hume Buia. MectooOutanue. MHOromepHas
MoJieb dKosiorndecko Humm Jx.M. XarunHcona. Pazmepsl 3K010rnyeckoi

HHIIIH. HOTCHHI/IaJIBHaSI " pCain30BaHHass HUIIN.




Bun xak cucrema nomynsuumil. Apeansl BUAOB. BuAbl M MX KU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTHM TOBEACHHS M  MHUIpalud  >KMBOTHBIX.

buonornueckue nHBazun YYKXCPOAHBIX BUOOB

7.4

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opranu3MamMu B OHOIIEHO3e. DKOCHUCTeMa Kak OTKphITasg cuctema (A.JDx.
Tencnu). OyHKIMOHATBHBIE OJIOKA OPTaHU3MOB B SKOCHUCTEME: MPOAYIICHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpoduieckue nenu u CeTu.
AbGuotndeckue 6510ku dkocucTeM. [10UBBI 1 Wikl B 9KOCHcTeMax. Kpyrosopor
BEIIECTB U MMOTOK SHEPTUU B SKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeld  dJKOCHCTeMBl. buomMacca ©  NPOAYKIHS.
DKOJIOTHYECKHUE nmupaMuabl YUCCII, 6I/IOMaCCBI " OHCPIruu.

HanpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccHH. [lepBudHbIe 1
BTOPUYHBIE CYKIECCUM W WX TNPUYUHBL. AHTPOINOT€HHBIE BO3JCHCTBUA Ha
cykneccun. KimmakcHoe coobmectBo. buopaznooOpasume ©  MONTHOTA
KpYroBOpOTa BELIECTB — OCHOBA YCTONYHMBOCTH COOOLIECTB.

[IpuponHbie 3KOCHCTEMBI. AHTPONOIE€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMA.
ArponieHo3.  Paznuuusa  Mexay — aHTPONOIeHHBIMH U MPUPOJHBIMU
9KOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [ opoackas
¢daopa u ¢ayna. CuHaHTponu3alus TOpPOJCKO ¢ayHbl. buonormyeckoe u
XO035IIICTBEHHOE 3HaYCHHE arpo3’KocucTeM u ypOOo3KOCHUCTEM.
3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
9KOCHCTEMAX.

[lepeHoc »HEpruM ¥  BEHIECTB MEXKAY CMEXHBIMA SKOCHUCTEMaMH.
YCTOMYUBOCT, OpPraHU3MOB, TMONYJSIUA W DKOCHCTEM B  YCIOBHSX

€CTECTBEHHBIX U AHTPONOTEHHBIX BO3AEHCTBUI

7.5

buocepa — oOmemnanerapnas o0oyiouka 3eMiIM, TA€ CYIIeCTBYeT WJIH
cymiectBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o Omoctepe. OGmactu
6uocdeps! u e€¢ cocran. JKuBoe BerectBo 6Mochepsl U €ro PyHKIUH.
3aKOHOMEPHOCTHU cyIlecTBOBaHUS Ouocdeprl. OcoOeHHOCTH Onocdepsl Kak
mI00anbHOM  3KOcHCTeMBbl. JluHamMuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB M OMOr€OXMMHUYECKHE LHMKIBI (Yyriaepoja, as3ora).
PurmugHOCTS siBICHMIA B Onochepe.

3onanbHOCTh OuMochepsl. IlonstTe o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJpa, XBOWHBIC Jieca, CMEIIAHHBIE W IITUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHbBI, IyCTHIHM, TPONHYECKHE  Jieca,  BBICOKOTOpbhs.  Kimmar,
pacTUTENIbHBINA U )KUBOTHBIA MUP OMOMOB CYIIH.

CprKTypa nu (bYHKI_II/IH JKHUBBIX CUCTCM, OLICHKA UX PECYPCHOI0 IMOTCHIMAJIA U




ouocdepHbIX QyHKIHIA

7.6

OKOJIOTMYECKHE KpHM3UChl W HX MNpHYMHBL. Bo3xelcTBue dyenoBeka Ha
onochepy. 3arpsi3HeHUE BO3AYIIHON cpenbl. OXpaHa BO3Ayxa. 3arps3HEHUE
BoAHOM cpeasl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHune kinumara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HAa PACTUTENBHBIA M XKUBOTHBIN Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOIO MHpa. OCHOBHBIE MPUHIUIIBI OXPAHbI IPUPOJIBI.
Kpacubie knuru. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
boranndeckue capl U 300J0THYECKUE TTAPKH.

OcCHOBHbIE NPUHLUIBI YCTOWYMBOIO Pa3BUTHUSl YEJIOBEUECTBA U IMPHUPOBI.
PammonanbHOoe  TPUPOAONONB30BAHUE W COXpPAHEHHE OHMOJIOTHYECKOTO

pazHooOpa3us 3eMiau




