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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMYy mnpenMery "buonorus" (nmamee - Ouosorusi) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mpeamera «buosiorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonaéHHoro ypoBHsS uzydeHus (10-11
KJIACCHI) SIBIISIETCS OJHUM W3 KOMIIOHEHTOB MpeAMETHOM oOnactu «EcTtecTBeHHO-
HayuyHbele mpeamerb». CormacHo mnonoxenusm PIOC COO mnpodubHbie
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennman  oOy4eHUsT Ha YypOBHE CpeaHero ooimero oOpa3oBaHUS U
MIPU3BaHBl OOECIIEYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIINM, CpPEIHUM
o01IUM, CpeHUM TTPOoeCCUOHATIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM H3 JTHX Yy4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJaroumxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0O0JacTW HAy4YHOTO 3HAHMS, CBS3aHHOTO C OHMOJIOTHUEH,
MEIUIUHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér mnpeacraBieHUE O
Hea M 3ajadax u3ydeHusi yueOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OmpenenseT 00s3aTenbHoe (MHBAPHUAHTHOE) MIPEAMETHOE COJEPKaHUE, €T
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne IO Kiaccawm,
PEKOMEHAYET TMOCJIEIOBATEIbHOCTh H3YYEHMs y4eOHOro Marepuajia ¢ ydéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4YeOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mporpamme 1o Ouonoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMHM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyaromaps 4YeMy  IPOCMAaTpUBAETCS
HaMpaBJICHHOCTh HAa  MOCJEIYIONIee  pa3BUTHE  OHOJIOTMYECKUX  3HAHU,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KH3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mpupoaHou cpeae. B
nmporpaMMme Mo OMOJIOTMHM TakKKe MOKa3aHbl BO3MOXKHOCTH Y4YEOHOTO MpeaMera
«buonorusiy B peanmuzanuu  TpedoBanuit PIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUs U B
GbOpMHpPOBAaHUHM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJIEpKaHUS OUOJOTUYECKOTO O00pa3oBaHMsS Ha
YpOBHE CpeAHEro 00111ero 0opa3oBaHusl.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro ooiero oopa3oBaHus
3aBepmiaeT Owojormdeckoe oOpa3oBaHWE B IIIKOJE W OPUECHTUPOBAH Ha



pacimimpeHre U yriayOsieHue 3HaHWM OOydYaromMXcsi O JKMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUA W OHOJOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne ydeOHOoro mnpeamera «buomnorus» Ha yriyOleHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3ax M OpraHu3alusxX CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro COAEp X aHUsl COCTABIIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH OO0YyYarOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuThe. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHHUs O PAaCTEHUSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME€ YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HHU,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEEHUS MTPUKIIAIHOTO U IIOMCKOBOIO
XapakTepa, KOTOpPble MOXHO HCIOIb30BaTh KaK OPUEHTHPHI IJIs MOCIEIYIOUIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTerpanuss OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMH OOYYaAIOLIIUMUCS HpPHU H3yYEHUU
(bU3UKK, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeaMmery "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K H3YyYEHHIO OWOJIOTHUU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allMH, 3BOJIIOLMH OPraHUYECKOrO0 MUpa Ha 3eMIIE,
COXpaHEeHUsi OMOJIOTMYECKOro pa3HooOpaszus IutaHetl. Tak, B 10 knacce
M3Y4YalOTCSl OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHOJIOrMH, SMOPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEIEKUUH, OMOTEXHOJOTMH U CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHHUS OOydJaromuxcs 1o OOTaHHUKE, 300JI0THH,
aHatoMuu, (usnonoruu uyenoeka. B 11 kjacce wn3ydaroTcsi 3BOJIIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuyeOnsiii npeamer  «buonorus» mpuszBaH  00€cNEUUTh  OCBOEHUE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIIUIIOB U MPaBHIL,
JIe)KAIINX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, MOIMYJISIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUXKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, IPUKIAIHBIX aCHeKTax OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOIOrMHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpXKaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U Pa3BUTHS
TOM WM HMHOW o00nacT OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYyYalOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO0 paHra © MNpUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS JIs1 MTPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHMUs.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOMINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CHUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOTroo0pa3uu U OCOOCHHOCTSX OMOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALMS, BUJ, OMOTeOoLeH03, Onocdepa); O BhIJAIOIINUXCA OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJAMH TO3HAHUS >KUBOW MPUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHKU U
CEeNIEKIINM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJNIOTHH, TMaJCOHTOJIOTHUH,
OKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TMPOBEIEHUS  OMOJOTHYECKHUX
uccenoBaHU B JjabopaTtopun W B mpupojsie (HabmroneHue, HW3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBIaJicHNEe OOYyYaIOIMMHUCS  YMEHHUSIMU: CAMOCTOATEIHHO  HAaXOJHUTH,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHUECKYI0 HH(POPMAINIO; TOIH30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATH IOCIIEICTBUS CBOEH JEATEIBbHOCTU I10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpele, COOCTBEHHOMY 37I0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH U COOMIOJATh  MEPHI
npodriiakTUK WHGEKITMOHHBIX 3a00J€BaHNl, TIPaBUJIa TTOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KM3HEEATCITLHOCTH B UPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO UM  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIINXCS MHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIIAOMIMMUCS OTKPBITUSAMH ¥ COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIaeMbIMU €I0 TMPOOJIeMaMH, METOJ0JIOTHEN
OHOJOTUYECKOTO UCCIICIOBaHMUS, MIPOBEICHHSI AKCIIEPUMEHTAIIbHBIX
WCCJICIOBaHMM, peIIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJCITUPOBAHUS OMOIOTHYECKUX
O00BEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B IPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PAIMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TIPaBUJ TOBENEHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOCchephl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 310POBbS
OKpyXaromux JoAe (coOmrogeHuss Mep npodumakTukd — 3a00J1eBaHUMH,
obecrieueHne 0€30MaCHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYyYaIOIIUMHUCS
VHIMBUTyaJIbHOU oOpa3zoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
MOCIEAYIONEMY MPOPECCHOHATHPHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YriTyOJIeHHOM
YpOBHE CpeaHero ooOmero oopa3osanus, coctaBisieT 204 vaca: B 10 xracce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHenudUKU ero COoJep KaHHs W HaNpaBJIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro  00pa3oBaHHMs B OpPraHMU3AIUsAX  CPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUHU OMOJIOTMH Ha YTiIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4YaromIMXCs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-UCCIIEI0BATENBCKUX PadoT,
TEMaThKa KOTOPBIX OMPENETSeTCs yd4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBUH.



COILEPKXAHUE OBYYEHUA
10 KITACC

ConepxaHue mporpaMMbl, BBIJICIIEHHOE KYPCU8OM, HE BXOJIUT B MPOBEPKY
rocyjiapcTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKka

CoBpeMeHHas OuoyIorusi — KOMIUIEKCHas: Hayka. KpaTkas uctopus pa3BuUTHsS
Owonornu.  buonormdyeckne HayKM M HW3y4aeMble UMH  TIPOOJIEMBL.
OyHAaMEHTANIbHbIC, NPUKIAIHBIE W TOHWCKOBBIC HAyYHBIE HCCIECIOBAHUS B
ouomnorumu.

3HaueHue OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
IIPOMBILJIEHHOCTH, OXPAaHE IPUPOJIBL.

JdemoHcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
N. BaBumnos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupbr 1 cxembl: «CBsi3b OMOJIOTMM C JAPYrUMU Haykamm», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbI H UX U3yYeHUE

XKuBble cucTeMBl Kak mOpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTb,
CJIO0KHOCTb W YIIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPTaHU3aLMs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHYNBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKaHEBBIM, OpTraHU3MEHHBIN, MOMYJISIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreorneHoTnueckuit), OmochepHbiii. Ilporecchl, TPOMCXOIAIINEC B KHUBBIX
cuctemMax. OCHOBHBIC TpPHU3HAKH >XKUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBaAHUS
Marepun. Hayku, nzyyaroniye >kMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHIX OpraHU3allUu.

N3ydenue xuBbIX cucteM. Merojasl Ouosiorndeckoid Hayku. HaGmronenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. [loHdaTue o 3aBUCUMON 1
HE3aBUCUMOM TmepemeHHoW. IlnanmpoBanune skcnepumenta. [loctaHoBka u
nmpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynbTaToB. [IpuumHBI HWCKa)k€HUs Pe3yJIbTATOB JSKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JeMoHcTpanun



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOHN
npuposib», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHU >XUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOTO opraHusMmay, «buoreorenos», «buocdepa», «Metoab
V3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME Il  NPOBEJCHUSA
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «/cnonp30BaHWE PA3IMYHBIX METOJIOB MpHU
W3YYECHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTkn

Knerka — cTpykTypHO-(QYHKIIMOHAJIbHAS €auHUIA >KuBoro. Vcropus
oTKpbITUsA KieTku. Pabotel P. 'yka, A. JleBenryka. Kiierounas teopus (T. IlIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOXKEHUS COBPEMEHHON KIIETOYHOU
TEOPHH.

Meroapl  MOJIEKYJISIPHOM M KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIUS,
xpomatorpadus, 31eKTpodope3, METOJl MEUEHBIX aToMOB, AU(QepeHLrnaIbHOe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kougokanvnasa muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabnuubl 1 cxembl: «CBETOBOM MHUKPOCKOI», «IIEKTPOHHBIH MHUKPOCKOID,
«Hcropust pa3BUTHSA METOJ0B MUKPOCKOIIUI.

ObopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTnueckass padora «l3yueHne METONOB KJICTOYHOM OMOJIOTHU
(xpomartorpadus, osnexkrpodopes, auddepeHmanbHOe EHTPUDYTHPOBAHUE,
[TLIP)».

Tema 4. XumMunueckasi OpraHu3anus KJIeTKU

XUMHUYECKAN COCTaB KJIETKHA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ posb kKak pacTBOpPHUTENA, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJICTKH, TEIUIOPETyisiuu. MuHepaabHbIe BEIIECTBAa KJIETKU, MX OMOJIOTHYecKas
poib. POsib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMHWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OenkoBoil Mosiekysbl. [lepBuuHnas
CTpyKTypa Oeika, MNenTHAHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUUYHAsS
cTtpyktypsl. Jlenarypamus. CaoiictBa OenkoB. Kraccudukarmms — GenakoB.
buonoruueckue Gpynkuuu 6enkoB. [lpuonsi.



VYrneBonbl. MOHOCaxapubl, TUCAXapUIbl, OJIMTOCAXAPHUIBI U MOTUCAXAPUIBIL.
O6mumii 1IaH CTpOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel. I'uapodunsHo-TUApOdOOHBIE cBOMcTBa. Knaccudukarus aumnumos.
Tpurnmuuepunsl, $ochonunuasl, BOCKH, CTepouabl. buonorumueckue GyHKIUU
munuaoB. OO1ue CBONCTBAa OMOJIOrMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanmun kommiiementapHoct. [IpaBmmo Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonornueckue pynknun JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (YHKIIUH B
Kietrke. Jlpyeue muykneoszuompughocghamer (HT®). CexBenupoBanue JIHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CrpykrypHast 6uoJiorusi: OMOXUMHUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa W TNPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. Moodenupoganue
CMpPYKmMypsl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnvlomepHulti Ousain u
OpeanuyecKull CUHmMe3s OUOMOJIEKYN U UX HENPUPOOHBIX AHATO208.

JdemoHcTpauuu

[Toptpersr: JI. [Tonunr, [x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinuH,
@. Conrep, C. [Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XHUMUYECKUMX JJIEMEHTOB B  HEXUBOU
npuponae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIEY.

Tabmuubr u cxemsl: «llepuonnueckas Tabauila XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJeKyibl BOIb», «BellectBa B coctaBe opranusmoBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHuE MOJIEKYI
yraeBosioBy, «CTpoeHrne MOJEKyn JunuaoB», «HyKiIenHOBbIE KHCIOTHDY,
«Ctpoenne Monekysbl ATD».

O6opynoBaHue: XUMUAYECKast IOCy1a U 000pyAOBaHHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB ¢ MOMOIBI0 KA4e€CTBEHHBIX
pEAKLIUIN.

JlabopaTtopnass  paGora  «lccnegoBaHue ~— HYKIJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KIIETOK PAa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u QyHKIMU KJIETKH

Tumbl KJIETOK: »yKapuoTHYecKass M mpokapuoThueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BaHUS KIETKU.



CtpoeHre mpoKapruoTHIECKOM KiIeTKU. KiteTouHas cTeHKa OakTepuil 1 apxei.
Oco0OeHHOCTH CTpPOEHHsI TeTepoTpoHON U aBTOTPOPHOM MPOKAPUOTHUUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue u (yHKIIMOHUPOBAHUE IYKAPUOTUYECKOMN KJIETKH.
[Tna3maTtuueckass MemOpana (mnasmanemma). CTpykTypa IJIa3MaTH4YeCKOU
MeMOpanbl. TpaHcopT BelecTB vepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€nnas nuddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMOpanbl. PaGota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aromuTo3. Dx3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Huromnasma. [utozoins. [{utockener. JBuxkenue nutomiazMel. OpraHouabl
kietkn. OnHOMeMOpaHHBIE OpraHOWAbl KJIETKU: DJHOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'odabaxu, JTU30COMBI, UX CTpOCHHE W (PYHKUMHU. B3anuMocBs3b
OJIHOMEMOpaHHBIX OPraHouAOB KiEeTKU. CTpoeHue TrpaHyIsipHOrO PETHUKYIyMa.
Mexanuzm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [magkuii  (arpa”yssipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekperopHas QpyHkuus ammaparta ['onbmku. Moougukayus 6enxos 6
annapame [onvoocu. Copmuposxa benkos 6 annapame [ onavoocu. TpaHcnopT
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kilerounsliii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KJIETKU:  MUTOXOHJPUU,  IJIACTUIBI.
Ipoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMKM MUTOXOHIpUN M 1wiactui. llepBuunele,
BTOPUYHBIE M  CJOXKHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOIIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouzsl kietku CtpoeHue U GyHKIUA HEMEeMOpaHHBIX
OpraHouJI0B KJIETKH. Pubocomsi. IIpomesicymounvie Quramenmul.
MukpodunameHnTsl. Axkmunogvle Mukpoguiamernmosi. MBbIlIEUYHbIE  KIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemox. MukpoTpy6ouku. Kierounbii
ueHtp. CrpoeHMe U JBWKEHHE JKTYTHUKOB M PpPeCHHYEeK. MUKpOTpyOOUuKH
nutoriasMel. LleHtpuons. benku, accoyuuposamHvle ¢ MUKpo@uiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIUia3Ma, SAPBIINIKY, UX CTPOEHUE U
byukuuu. Snepubiii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacONOKEHUE
XpoMocoM B HUHTepha3sHOM siape. dyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /[uHamuka s10epHol 00010uKu 6 mumo3se. foepHulil
mpaucnopm.

Krnerounsle BkmtoueHusa. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JeMoHcTpanun



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

Tabmupt 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHONM  KIeTkw», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNEe NPOKAPUOTHIECKON KIETKN.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpenapaTbl OaKTEpHAIbHBIX KIETOK.

JlabopaTtopnass pabora «/3yueHue CTpOEHHMS KJIETOK pa3IMYHbIX
OpPTraHHU3MOB).

IIpakTuyeckas padora «/3ydyeHne CBONCTB KIIETOYHOW MEMOpPaHbBD».

JlabopaTtopnasi padora «lccienoBanue miazMoiu3a U AEIUia3Molii3a B
PACTUTENIbHBIX KIETKAX).

IIpakTuueckass padora  «M3ydyeHne  [OBWKEHUS  LHUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U MpeBpallleHHe YHEPTUHN B KJIeTKe

AccuMUISLIMS U TUCCUMIIIALIUASA — JIBE€ CTOPOHBI MeTa0on3Ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(HBIA U TreTepoTpoHBIA. YdacTue KHCI0poaa B OOMEHHBIX
mpoleccax. JHEpPreTU4eckoe obecnedeHue KieTku: mnpeBpauieHue ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
meTabonu3ma. DepMeHThl, MX CTPOEHHME, CBOWCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
AKTUBATOPbl U OENKU-UHTHOUTOPBL. 3aBHCHUMOCTh CKOPOCTH (PEpPMEHTATHUBHBIX
peaklmii OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OPraHUYECKHX BEIIECTB B KieTke. DoTocHHTES.
AHoKcueennvlll U oxcueeHHvlll pomocunmes y oaxmepuii. Ceemocobuparowjue
nueMeHmvl U NUSMeHmbvl PeakyuoHHo20 yeumpa. Poiap XJIOPOIIaCTOB B MPOLIECCE
¢dorocunteza. CBetoBast u TeMHOBast (a3pl. Pomoovixanue, Cs., Cs. u CAM-munsvi
¢pomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiMsHUE pa3nuyHbIX (PaKTOpOB
Ha CKOpOoCTh (poTOoCcHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTES. Paznoobpaszue OpPraHN3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN dTaM. ['TMKOIN3 — 0ECKUCTOPOTHOE PACIICTICHUE TITIOKO3BI.

buonornyeckoe okuclieHHUEe, WIH KJIETOYHOE JbIxaHue. Poib MUTOXOHIpHil B
nporeccax ouongoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTETHLHOE
dbocopunupoBanue. Duepeus memopanHoz2o epaduenma npomonos. Cumnmes



AT®D: paboma npomonnou AT®-cunmasel. llpenmyiecTBa a’poOHOTO MyTH
oOMeHa BellleCTB nepes] aHadpOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHcTpanun

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuibl U cxembl: «DoToCUHTE3Y, «DHEpreTudecKuil 00MeH», «bnocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOTM, 00OpYAOBaHUE ISl MTPUTOTOBICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopnass  padora  «l3ydyeHME  KATAIMTUYECKOW  aKTMBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopaTtopnasi padora «/3ydyeHune (PEepMEHTATUBHOTO PpaCIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JladbopaTtopnass pabdora «CpaBHeHue TpoiieccoB  (OTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTropHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U JILIXAHUSD.

Tema 7. HacaeacrBenHass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuun MatpuuHoro cuutes3a. [I[pUHIIMIT KOMILJIEMEHTAPHOCTU B PEAKIIUSIX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoM nHpopmaluu. ['eneTuueckuit
KOJI, €ero cBoucTBa. Tpanckpunuus — marpuudbld cuHTe3 PHK. I[Ipunumme
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancnsauus u e€ stansl. Yuactue TpancnopTHsix PHK B OnocunTese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucior. Pomb pubocom B
OounocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus TeHOMa y
MPOKAPUOT U DYKApUOT. Perynsiius akTUBHOCTU T€HOB y MpokapuoT. ['umoresa
onepona (®. XKako6, XK. Mano). MoaexynsipHvie mexanuzmvl SKCNPECCUU 2€HO8
aykapuom. Ponv xpomamuna 6 pezaynayuu pabomul 2enos. Perynsiuns 0OMEHHbBIX
MPOIIECCOB B KJleTKe. KileTOuHbIN roMeocTas.

Bupycsl — HekeTouHnble (hOPMBI )KU3HU U OOJUraTHbIe mapa3utbl. CTpoeHue
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHblll YUk
JIHK-cooeporcawux supycos, PHK-codepocawux e6upycos, oOaxkmepuogpaeos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasd.

Bupycubie 3aboneBanus denoBeka, xkUBOTHBIX, pactenuid. CITN]J[, COVID-
19, conmanbHbIe U METUIIMHCKUE MTPOOJIEMBI.

buoungopmamura: unmeespayus u ananuz oonvuux maccusos («bigdatay)
CMPYKMypHuIX Ouoiocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyute.
IIpoepammupyemole ynkyuu 6eaxos. Cnocodwl 00cmasku 1eKapcma.



JdeMoHcTpauuu

IToptpetsr: H. K. Koneuos, /I. 1. IBanoBckui.

Tabmuupl n cxemsl: «buocunTe3 Oenka», «l'eHeTnueckuil Koa», «Bupyce»,
«baxTtepuodarm.

IpakTnueckas padora «Co3aHne MOJIETU BUPYCA».

Tema 8. ’KusHeHHBII IUKJI KIETKU

Knerounslii 1wk, ero mepuoabl W peryisanus. WMurtepdaza u Muto3.
Oco0eHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku K
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUH ) epUuobl UHTEpGa3bl.

Martpuunsbiii cunre3 JJHK — pemnukanus. Ilpunnuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTh,  MTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Teaomepsl n

TejaoMepa3a. XPOMOCOMHBIM HAOOp KJIETKM — KapuoThl. JIUIUIOWOHBIN U
ramionIHeli  Habopel XpoMocoM. ['omonormunble Xpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenne kimetkn — MuTo3. CTaguM MHUTO3a M MPOUCXOASIIME B HHX

nporneccel. Tunbel Muto3a. Kapuoknne3 u nuToknHe3. buosiorndyeckoe 3HaueHue
MHUTO3a.

Perynsinusa MUTOTHYECKOrO IUKIA KIeTKU. [IporpamMmmupyemas KieTouHas
rubesnp — arnomnTos.

Knerounoe snpo, XpoMocombl, (yHKIIMOHAJIbHAs TEHOMHKA. Mexanuzmol
npoaughepayuu, ougpepenyuposku, cmapenus u eudenu xiemokx. «lL{ugposas
KemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmuiel U cxeMbl: «KU3HEHHBIA HUKI KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkanus [JHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenapatbl: «MHUTO3 B KJIETKax
KOpEIIKa JIyKay.

JlaGopatopnasn padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MUKpOIpenaparax».

JlaGopaTopHnas padora «HaOmroieHre MuTo3a B KJI€TKaX KOHUUKA KOpelika
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenue u GpyHKIUU OPraHU3MOB

buonoruueckoe pazHooOpasue OpTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEHUSI U JKUBHEACATEIbHOCTH  OJIHOKJIETOUHBIX
opraHu3MoB. bakrtepumu, apxeu, OJHOKJIETOYHbICE TpPUOBI, OJHOKJIETOUYHbIC
BOJIOPOCIIH, Apyrue NpoTUCThl. KonoHnallbHbIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl WU
cucteMbl opranoB. OpraHusM Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacreHunid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, TMPOBOJSINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOCHUS,
GYHKIMI 1 pacioIoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MblllIeyHasi, HepBHas. OCOOEHHOCTH CTpOEHUs, (QYHKIUN H
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
TUNBI COEINHEHUS KOCTEH.

JIBmxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX DPACTEHUI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MbllieyHast cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. Ilorjomenue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. lluTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuIIeBapeHue. IIuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Hpixanue opranu3MoB. [[prxanue pactenuid. Jprxanue suBoTHbIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KoxxHOe NbixaHue. /[pIxarebHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KMUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y NOTUL U
MJIEKOTUTAIOMUX. Perynsius apixanus. JpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MOB. TPaHCHIOPTHBIE CHUCTEMBI PACTEHHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTeMa TO3BOHOYHBIX KHMBOTHBIX M 4enoBeka. Cepjle,
KPOBEHOCHBIE cOCynbl M KpoBb. Kpyru KpoBooOpaiieHusi. IBOJTIOIUOHHBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua v €€ peryJisus.

Brinenenue y opranusmoB. Beinenenue y pacrenuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranel BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCACHIBAHME KaK MEXaHM3Mbl PaOOThl OPTAaHOB BBIJCICHUS.
CBsi3b MOJIOCTH TE€JIA C KPOBEHOCHOM M BBIACIUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX U denoBeka. [louku. Ctpoenue u QyHKIMOHHUpPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3anUTa Yy MHOTOKJIETOYHBIX pPAacTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUABIL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma oT OoinesHeil. IMmyHHast cuctema dyenoBeka. KieTouHblii u
TYMOPANbHBIA MUMMYHUTET. BpoXaEHHBIH u TpHOOPETEHHBIA crenuduuecKuit
UMMYHUTET. Teopust KIOHaIbHO-ceneKTUBHOro mMmmyHurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Paszgpaxkxumocts M peryisinus |y  opranusmoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTe u  perysmus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJNBl. DBOJIOUNOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pediekTopHas ayra. be3yciioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAsA CUCTEMA KUBOTHBIX WU YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleMCTBME TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKPUHHOW cucTeM. [ umnortaisamo-runodusapHas
CUCTEMA.

JleMoHCcTpaL UK

[Toptper: W. I1. I1aBnos.

Tabmuupl U cxeMbl: «OJHOKIETOYHBIC BOJOPOCIN», «MHOTOKJIETOYHBIC
Bojopocim», «bakrepun», «lIpocrenmme», «Opranbl LBETKOBBIX PAaCTEHUN»,
«CucTteMbl  OpPraHoB  TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHune
HaceKoMbIX», «TkaHu pacrenuit», «KophueBwle cucremb», «CTpoeHue cteOis»,
«CTpo€HHE JINCTOBOM IUTACTUHKN», «TKaHM MKUBOTHBIX», «CKEJEeT 4YeIoBEeKay,
«IInmeBapurenbHas  cuctema», «KpoBeHocHass  cucreMa», «JlpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxka»,  «Mplmieynas  cucreman,
«BprgenutenbHas cucteMa», «OHAOKpHHHas cucTeMa», «CTpOEHHE MBIIIIbY,
«AMMyHHTETY, «Kumeunormnosioctueiey,  «Cxema MATAaHUSIT ~ PacCTCHUIN,
«KpoBEeHOCHBIE  CHCTEMBI ITO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE THUAPBD,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHMKpPOIIpENnapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repbapuu
pacTeHUN pa3HbIX OTJAEJOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YEJIOBEKa,
o0opya0oBaHUE AJI IEMOHCTPALIMK MIOYBEHHOTO U BO3JIYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pYyI0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlabGopaTopHas padora «/3ydyeHre TKaHEH pacCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHEW JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHue opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PazMHOkeHHe U pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHS OpraHuM3MoB: Oecrionoe (BKJtOYas BEreTaTUBHOE) W
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, wiau rameTtel. Meno3. Cranuu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buomorndecknii cMpIcit
M€03a M TMOJOBOro Ipouecca. Melo3 W ero Mecto B KM3HEHHOM IMKIIE
OpPraHHU3MOB.

[Ipen3aponpimieBoe pa3Butue. ['amerorenes y »KuBOTHbIX. [10JI0BBIE KETIE3bI.
OO0pa3zoBaHue U pa3BUTUE MOJOBBIX KiIETOK. CriepMarorene3 u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne U 3MOpPHOHAJIbHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPHOJIOTHS — HayKa
0 Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymiku). JlpoOmenme. Tumbl  apoOiieHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munei
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOMUTAIOMUX. 3apOJIbIIIEBbIE JIMCTKU
(ractpyssanmst). 3akiiajKka OpraHoB U TKaHEe U3 3apOAbIIIEBbIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHAIbHAS HWHAYKIUSA).
3aknmagka IUIaHA CTPOCHUSI KUBOTHOIO KaK  PE3ylbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBHI TEHOB. BrnusHue Ha 3>MOpUOHAIBHOE pa3BUTHE PA3IAYHBIX
(aKTOPOB OKPYkKAIOIIECH CPe/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHnanbHbId nepuoi. IIpsimoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. DBHOJIOrMYECKOE 3HAaY€HUE MPSIMOTO W HENpPSIMOTO



pa3BUTHA, UX PACHPOCTPAHEHUE B Ipupone. Tumbl pocta KUBOTHBIX. DaKTOpHI
PEryJSILIMK pOCTa )KUBOTHBIX U yenoBeka. CTaauy nocTaMOPUOHAIBHOIO Pa3BUTHS
y JKMBOTHBIX U uenoBeka. [lepuoipl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM 1LMKie pacteHuil. OOpasoBaHMe cmop B Ipolecce Meio3a.
['ametorene3 y pacreHuid. OIUIOJOTBOPEHHME M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHui. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl pETyJISIIUA OHTOTEHE3A Y PACTEHUMN U )KUBOTHBIX.

JdemoHCcTpauuu

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

Tabnuupl u cxembl: «BereratuBHOe pa3MHOXKEeHHUE», «TuIbl Oecrnoioro
pasMHOXeHUD», «PasMHOXKeHHME XinaMUIOMOHaAbDY, «Pa3MHOXEHHE DBIJICHBDY,
«PazMHOXkeHuEe ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOTeHe3ay, «lIpsmoe n
HenpsiMoe pas3Buthe», «Pa3Burue MaiCKoro xykay», «Pa3Butue capaHumy,
«Pa3Butne mArymkm», «/[BOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTEHUN,
«CTpoeHne ceMsiH OAHOJOJIBHBIX U JBYAOJBHBIX PACTCHUI», «KM3HEHHBIN LMK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MarIOPOTHUKA», «JKM3HEHHBIN TUKII COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEPMATO30U10B, MOJENb «LIUKII pa3BUTHUS JIATYILIKN.

JlaGopaTopHas padora «V3ydeHHe CTPOCHHUS MOJIOBBIX KJIETOK HAa FTOTOBBIX
MUKpOIIpenaparax».

IIpakTnueckass padora «BpIsSBIEHHE NPU3HAKOB CXOJCTBA 3aPOJBIIIEH
ITO3BOHOYHBIX )KMBOTHBIX).

JlaGopaTtopnasi pabGora «CTpoeHHUE OpPraHOB pPa3MHOKEHUS BBICIINUX
pacTeHUN.

Tema 11. I'eneTuka — Hayka 0 HACJEJICTBEHHOCTHM W HM3MEHYMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpens, 1I'. ne @puza, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Paboter H. K. KonerioBa, H. 1. BaBunoa, A. H. bemosepckoro, I'. /1.
Kapnieuenko, FO. A. @ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJJIeIbHbIE T€HBI, AJIbTEPHATHBHBIE NPU3HAKH, JTOMUHAHTHBIM W PELIECCUBHBIN
IpU3HAK, TOMO3UT0Ta, TETEPO3UTOTa, YUCTAs! IMHUS, TUOPUIBI, TEHOTHUI, (PEHOTHIIL.



OcHOBHBIE ~ METOABl  TEHETHKW:  THUOPHUIOIIOTUYECKUN,  ITUTOJOTUYECCKUM,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHcTpanun

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komsnos, H. U.
BasunoB, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuyenko, H. B.
TumodeeB-PecoBckuti.

Tabnuupl u cxeMbl: «MeToabl TeHETHUKNY, «CXEeMbI CKPEILIMBAHUS».

Jlabopatopuasi pabora «J/Ipo3odmia Kak OOBEKT TEHETHYECKHUX

HUCCICIOBAaHUIN.
Tema 12. 3akoHOMEpPHOCTH HAC/IEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MEepBOTo MokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclIeIUIEHUs NPU3HAKOB. lluTonmormueckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ unores3a 4yucToThl raMer.

AHanuzupyroniee ckpermupanne. [I[poMeKyTOUHBIN XapakTep HaclIeI0BaHUs.
Pacmierienre npu3HakoB IPpU HEMIOJIHOM JOMUHUPOBAHKH.

JurubpunHoe ckpeuBanue. Tpetuii 3akoH MeHelns — 3aK0H HE3aBUCUMOTO
HAcJEeIOBAaHMUS  TpPHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpELIMBaHHUSI.

CuerienHoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXIy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECCTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXAHU3M ONPEAEIICHUS TI0JIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HakoB, CLEIUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [imeroTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM auienn3M. B3auMoAencTBHE HEAIEIbHBIX T'€HOB.
KommiementaprocTs. Onucras. [lommmepusi.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (U3MOJIOTMYECKUX TMPOILECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHH.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MHUKpoOHOM». ['eHeTMueckue acmekTbl KOHTPOIS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemoHCcTpauuu

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

Tabnuub! u cxembl: «llepBblii 1 BTOpoii 3aKkoHbl MeHaens», « Tpetuii 3akoH
Mennens», «Ananusupyrollee ckpemuyBaHue», «HemomHoe nomuHUpOBaHHE,
«CleryieHHOe HAacJeOBaHWE TMPHU3HAKOB Yy Apo3oduibl»y, «l'eHeTnka monay,



«Kapuotun denoBeka», «Kapuotun apozoduisy, «Kapuotunm mnTuib,
«MHOX€eCTBEHHBIN ajieIu3M», «B3anMoielicTBE TEHOBY.

O6opynoBaHue: MOJENb JJIsI  JIEMOHCTpPAllMM 3aKOHOB  €IMHO0Opa3us
THOPUIIOB TIEPBOTO TIOKOJCHWS MW PACHICIUICHUS TPU3HAKOB, MOJETb IS
JIEMOHCTpallUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllUM CIICIJICHHOTO HACEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapar: «J[po3odunay.

IlpakTuyeckas pabora «M3yueHue pe3yabTaToB  MOHOTMOPHIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IIpakTnueckass padora  «lV3yueHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpCILUBAHUSA Y APO30(PHUIBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTHna.
N3MeHunBOCTh Npu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACJICACTBECHHAS U HACJICACTBCHHAS.

MopaudukanoHHas HW3MEHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUM
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
pan u BapuarnmonHasi kpuBas (B. Moranncen). CpoiicTBa Moau(UKaiMOHHON
M3MEHYMBOCTH.

I'enoTunuueckass N3MEHUYNBOCTh. CBOMCTBA T€HOTHITMYSCKON M3MEHUYMBOCTH.
Bupl reHoTHTIMYECKOM U3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOuHnaTuBHasi u3MEHYMBOCTHL. Mei03 W TMOJIOBOM TMpOIECC — OCHOBA
KOMOWHATHBHOM M3MEHUYMBOCTH. POJIb KOMOMHATUBHOM M3MEHYHBOCTH B CO3JaHUU
T€HEeTHYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTtanroHHass W3MEHYMBOCTb. BuHIbBI MyTaldil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  HWHAYLIHUPOBAHHbIC MyTalluu. SlaepHble U
nuTOoIIa3MaTuueckue myrtauuu. CoMaThdecKUe W TMOJIOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHHsS MyTanui. MyTareHpl W WX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpollecca. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacnencTBeHHoM mu3meHunBoctu (H.M. BaBunoB). BHesiaepHass U3MEHUMBOCTh U
HACJICJICTBEHHOCT.

Onueenemuxa u INUSEHOMUKA, pPOJb INUSCHEMUYECKUX GaKkmopos &
HACe008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemoHCcTpauuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuos.

Tabmuubpl u  cxeMbl: «Bugbl  u3MeHuMBOCTHY», «MoaudukaMoHHas
U3MEHUYHMBOCTDY, «KomOnHaTuBHas U3MEHUYHMBOCTEY, «Meinosy,
«OmnogotrBopeHuey, «I eHeTnueckne 3a001eBaHUs YeTOBEKay, « BUapl MyTanuii.



ObopynoBaHue: KHUBbIE U TepOapHbIe IK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHUMBOCTU. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBON».

IIpakTuyeckass paGora «Myrtaumuu y Japo3oduibl  (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTuKa YesiOBEKA

Kapuotun wyenoBexka. MexayHapoaHas mporpaMMa HMCCIEAOBaHUS Te€HOMaA
yejnoBeka.  MeTroapl  M3Y4YEHHsT TEHETMKM  YEeJOBEKAa: TIE€HEAIOTHYECKH,
OJIM3HEIIOBHIH, LIUTOI€HETUYECKUH, MOMYJISIUOHHO-CTATUCTHYECKUH,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE ONPEACITICHUE TE€HOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[M11P-ananu3a. HacneacTtBeHHbie 3a00yieBaHusl YelioBeKa. [ eHHbIE 1 XPOMOCOMHBIE
OoJie3HM 4YeloBeKa. boJIe3HW C HaCEICTBEHHOW IMPEeapacionoKEeHHOCTBIO.
3HaueHUE MEAMIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a00JieBaHUM 4YesloBeKa. MeIuKOo-TeHeTUUeCKOe KOHCYIbTUpoBaHUue. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKHE aCIEKThl UCCIICIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢akTopsl TMOBBIMICHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3ruecKoMy M XMMUYECKOMY 3arpsi3HEHUIO0 OKPY’KaroIie cpeabl. ['eneTnyeckas
MIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSIM.

JleMoHCcTpaL UK

Tabmuubr u cxemsl: «Kapuotumn denoBeka», «MeToabl U3yuyeHUs] TEHETHUKU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YEITOBEKay.

IpakTnyeckas padora «COCTaBICHUE U aHAIN3 POJOCIOBHON.

Tema 15. Cenrexkuusi OpranHusMoB

JlomecTuKanus H CEJIeKUUsA. 3apOKICHHE CEIEKIMH U JIOMECTHUKALUU.
Yuyenue H. U. BaBummoBa o IleHTpax mNpOMCXOXICHUS €W MHOT00Opa3us
KYJbTYPHBIX pacTeHUW. Ponb celneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uUBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH T'OMOJOTUYECKMX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuMBocty H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIIMOHHOM paboTHI.

MeTtoasl cenekuroHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJbHBIN. OTamnsl KOMOMHAIIMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OILEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIbio aHanm3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 KaK  METOA  CEJEKIMOHHOHM  paboThl.
PanranmoHHpIl 1 XMMUYECKUN MYTAareHe3 Kak HCTOYHHUK MYTAlUi Y KyJIbTYPHBIX



dbopm opranu3moB. lcrmonb30BaHME TEHOMHOTO PENAKTUPOBAHHUS W METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[lonyuyenue MOJINTUIOUOB. BnyTtpuuosas ruOpUAU3aIIHSL.
brmuskoponcTBeHHOe  ckpemiuMBaHue, WM UHOpuauHr.  HeponctBeHHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mnpuyuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekuuu. OtmanénHas rudbpuauzanus. [Ipeononenue Oecruionus
MEXBUJIOBBIX THOPUIIOB. JIOCTHKEHUS CETIEKIIMU PACTEHUIN U KUBOTHBIX. «3en1éHas
DesonoYuUsL».

CoxpaHeHre U U3y4YeHUE T'eHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX pOAMYEH 1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUeHUs CYueCmeyiomux U co30anusi HO8bIX NOPOO, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeoosvix uoetl U nepcneKmueHblX MexHoI02UlL.

JdemoHcTpanuu

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

Tabnuibl 1 cxeMbl: «LIeHTpbI IPOUCXOXKIECHUS U MHOTO00pa3ust KyJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJOTHYECKUX PAJIOB B HACIEICTBEHHON H3MEHUYMBOCTHY,
«Metoapl cenexkuuny, «OTaanéHnas rudpuauzanus», «MyrtareHes».

JlaGopaTopHnasi padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTEHUI U OPO]
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOJIOB CEIEKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuUBKa pacTeHHII.

Ikckypcusi «OCHOBHBIE METOABI M JOCTHXKCHUSI CEJICKIMU PACTCHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3MCTBO, B JIaDOpaTOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHoJiorusi U CHHTEeTHYECKAasi OMOTOTUS

OOBEKTHI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTePUCTHKA. TpaauuonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjIeMEe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoaCcTBO OenKka, aAMUHOKHUCIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMI M MHCTPYMEHTOB II€JICHANIPABICHHOTO MU3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
CoZIep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonpl KyJbTypbl KJIETOK M TKaHEW PACTEHUM U
#uBOTHBIX. KpuoOanku. Comaruyeckas THOpUAM3alUS W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue ramiouioB B CENEKIHUH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OILUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOM TPaHCIUIAHTALUH S/I€p KIIETOK.
Texnonozuu 0300po8JIeHs, KYJIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg HWHXKEHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTkeHnss UM NEpPCHEeKTUBBl  XPOMOCOMHOM W TIE€HHOW  HMH)KCHEPUH.
DKOJIOrM4eCKHe U ITUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas nudposas meaunuHa. [11P-
JMarHocTuka. MeTa0oJIOMHBIA aHalIW3, TEHOIEHTPUUYECKHUI aHaau3 MpoTeoMa
YeJI0BEKa I OLICHKM COCTOSIHUS €r0 340pOBbs. McIonp30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHHUSl KOMIUIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEIULIAHBI.

Co3naHue BEKTOPHBIX BaKLMH C LENbl0 oOecredeHus: KOMOMHUPOBAHHOMN
3amuThl OT Bo3Oyauteneit OPBU, yctaHoBieHHE MOJIEKYISIPHBIX MEXaHHU3MOB
¢bynkunonupoBanuss PHK-cogepkammuyx BUPYCOB, BBI3BIBAIOIIMX OCO0O OINACHBIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu

Tabmunps! u cxembl: «Mcnoib30BaHNEe MUKPOOPTaHU3MOB B TIPOMBILIIIEHHOM
POU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHass HUHKEHEPUs».

JlaGopaTopHas padora «3yueHue 00bEKTOB OUOTEXHOJIOTUI.

IpakTnueckas padora «IlomydeHrne MOJIOYHOKUCIIBIX POAYKTOBY.

Jkckypeuss  «bUOTEXHONOTMS — BaKHEHIIash NPOU3ZBOAMTENbHAS —CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KITACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOHUOHHBIX NpPeICTABJICHUN B
onosiorumn

OpomonmonHas Teopusi Y. JlapBuna. Ilpenmnocbuiku BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuiibl 3BoJonu BUAOB 1o Y. JlapBuHy (BbICOKAasi MHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).



Odopmiienne cuaTeTHUecKor Teopuu dBomonuu (CTD). HewTpanbhas
teopust sBomouuud. CoBpeMeHHas JBOJIOLUMOHHAs  OuWojorug. 3HaAYCHHE
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHcTpaLun

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmuupr m cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
NpUCIOCOOJIEHN y pacTeHuil W >KuMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectsust Y. Japsunay, «Haxonku Y. lapBunay, «D®opmbl 060pbsObI
3a cyuiectBoBaHue», «llopoasl romyoeit», «MHoroodpasue KylbTypHBIX (OpM
KanycTbl», «[lopoabl JOMAaIIHUX KUBOTHBIX», «CxeMa o0pa3oBaHusl HOBBIX BHUJIOB
(mo Y. HapBuny)», «Cxema COOTHOIIEHUS JBWXKYUIUX CHJI SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUS] CHHTETHYECKOW TEOPHUH IBOJIFOLIVI.

Tema 2. MUKPO3BOTIOLMSA U €€ pe3yJIbTAThI

[Tonynsuus Kak 3jeMeHTapHas eIuHHIA 3BOIOIMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOIO pa3HOOOpa3usi M CTPYKTyphl mnonysiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 3BOJIIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OneMeHTapHble (aKTOpbl (ABUXKYIIME CHUJIbI) SBOJIONUU. MyTalmoOHHBIN
npouecc. KomOunaTuBHas u3MeHuUMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHAIpaBJICHHbIC W3MEHEHHs 4YacTOoT ajuiejaedl B momymsanusx. Oddexr
OCHOBaTeNsd. JDgpgexm oOymulnounozo eopaviwka. CHudiceHue 2eHemuiyecKko2o
pasnooopazusi: npudunsl u cieocmeus. llposenenue s¢ghghexma Opeiigha ceros 6
oonvuwux u  manelx  nonyaayuax.  Mwurpamuu.  M3omsauus  momysisuui:
reorpaguyeckas (IpoCTpaHCTBEHHAs ), OMOJOTUYecKast (PENPOIyKTUBHAS ).

EctecTBennbiii oTOOp — Hampamistoumi ¢daktop sBoionun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIHMKM, CTaOWIM3UPYIOMIMM,  pa3phIBAIOIINN
(mu3pyntuBHbIi). [lonoBoit 0TOOP. BO3HUKHOBEHHE W 3BOMIOLUS COLUAIBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0neHHOCTh ~ OPraHU3MOB  KaK  PE3ylbTaT  MHUKPOABOJIOLHUU.
Bo3nukHOBeHHe — mpucnocoOieHudt y  opraHusMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobyieHuil y opranu3MoB: MOp(hOIOrHyecKue,
¢usnonornyeckue,  OMOXUMHUYECKHUE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumoobpazoBanme Kkak pe3yiabTaT
MUKpO3BOIIOIMH. W3omsmus — kiaroueBod ¢aktop BuaoodOpaszoBanus. Ilytu u
CIIOCOObI BUI000PA30BaHUS: aJIONaTPUYECKOe (reorpadudeckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE» (monumiIouM3anMA,
rubpuauzanus). JIMTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OUOIOTUYECKOTO pa3HO0Opa3usl.

Ponp  sBodronmoHHO# OWOJOrMM B pa3paboOTKe Hay4HbIX METOJOB
coxpaHeHus: 6Mopa3zHo00pasusi. MUKPOIBOIIONKSA U KOABOJIIOLHUS MMAPA3UTOB U UX
X03s5ieB. MexaHu3mMbl OPMUPOBAHUSL YCTOMUUBOCTH K aHTUOMOTHKAM M CIOCOOBI
OOpBLOBI C HEl.

JleMoHcTpaLun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyime
CWJIBl 3BOJIIOILIMNY, «IKOJOTUYECKAs] M3OJIALMS MOMYISIUIA CEBAaHCKOU (hopenny,
«l'eorpadmueckass M30JSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoi», «llonynsiiiMoOHHbIE BOJHBI YNCIEHHOCTH XUIIIHUKOB U )KEpPTB», «Cxema
JEHCTBUSL €CTECTBEHHOIO O0TOOpa», «®Dopmbl OOpbOBl 3a CYILIECTBOBAHUE,
«MBaycTpuanbHblii MenaHu3M», «JKuBble Uckomaembie», «[[okpoBUTEIBLCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpPraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «CrocoObl BugooOpa3oBanus», «l'eorpaduyeckoe BuI000pa3zoBaHUE
TPEX BUAOB JIAHJBIIEH», «DKOJIOTMYECKOE BUI000pa30BaHME BHUJIOB CHHHUIIY,
«ITomunnounasl pacteHui», «KamycTHO-peeuHblil THOpUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uy4delia MTUIL |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUH, Yydella MTHI[ W 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHUW OJUM3KUX BHUAOB, 0OpPA30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTopnasi paGora «BbIsiBIIeHHE HW3MEHYMBOCTH y 0OCO0ei OJHOTO
BUJIA».

Jlabopatopuass  padora  «llpucnocobneHuss  OpraHu3MOB H  HX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHEHHE BUJIOB MO MOP(POJIOTHIECKOMY
KPUTEPUIOM.

Tema 3. Makpo3BoOUNS U €€ Pe3yJbTAThI

MeTtonbl  HM3ydeHHs  MaKpO3BOJIOLMH. [laJeoHTOIOrMYecCKne  METOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE PSAbI
OpPraHHU3MOB.

buoreorpapuyeckue meTonbl M3ydeHus: 3Boitouuu. CpaBHeHUE QIOpHI U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oGnactu 3emun. Bumbi-
SHAEMUKHU U PETUKTHI.



OMOpPHUONOrMYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
ABOIOLMH. ['€HeTMyeckrue MEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M TOABJICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTWYHBIC  OPTaHBL
Pynumvenrapusle  opranbl M araBu3Mbl.  MOJNEKYISPHO-TEHETUYECKUE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  HM3YyYEHHUS  DSBOJIIOLUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOAbl MOCTPOCHUSA (DHUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTall{ Y HBOJIIOLNS T€HOMOB.

OO01mune 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMH. [Ipunyun cmensvl QyHKYUIL.
HeobOpatumocTs 3BostonMK. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLUN.

JleMoHCcTpaL UK

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkensb.

Tabmuupbl 1 cxeMbl: «DUTOTeHETUYECKUI PAJl JIOAaAn», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creronedanel»y,  «Punnoputs»,  «CeMeHHBbIE
NanopoTHUKW», «buoreorpadguueckue 30HbI 3emin», «/lpeli KOHTUHEHTOBY,
«Pemukth», «HawanbHble cTaguu 53MOPHOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
XKUBOTHBIX», <« 'OMOJIOTMYHBIE M aHAJIOTMYHbIE OpraHbl», «PyauMeHTb,
«ATaBU3MBDY, «XPOMOCOMHBIE HAa0OpBHl 4YeNOoBeKa M IIUMMaH3e», «[aBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJTIOLIUN.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHW3MOB, MYJISIKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxo:kaenne u pa3BUTHeE KU3HU HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcrepmusi. [J[loHayuHble IpeaCTaBlICHUs O 3apPOKJICHUU JKU3HU (KPEAlMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxxaeHue >ku3Hu U aCTPOOHOJIOTHS.

OcHoOBHBbIE JTanbl HEOPraHU4YECKOU JBOJIIOLIUU. [Limanerapuas
(reosoruueckas) SBOJIONUSA. XHMHUYECKas OdBOJTIONUSA. AOHWOTCHHBI CHHTE3
OopraHnyeckux BemecTB u3 Heopranndeckux. OmpiTr C. Mumnepa u I'. IOpwm.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamnepBatHas rtumnoreza A. M.
Omnapuna, TMoTe3a nepBuIHOro OynpoHa JIk. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoresa «mupa PHK» VY. T'unGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emmmu u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U aOCOJIIOTHAS
reoxponosiorus. ['eoxpoHosornyeckas mKasua: 30Hbl, 3pbl, IEPUOJIBI, TOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpemeHHble MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOMOTEHE3). DBOIIOLUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIOLMU BHICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymry. llosiBlieHME CHOpPOBBIX pacTeHH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tanbl 3BOJIIOLMM KUBOTHOrO MHpa. OCHOBHbBIE apoMOpP(O3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwimid. [IpoucxoxaeHrne MICKOMUTAIONIMX U
ntul. Ilpunnun ximoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3emie IO dpaM M MEpUoJaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030i, KalHOo30il. OOmas XxapakTepUCTHKa KJIWMara U
reoJiornyecknx npoueccoB. [losBI€HHE M pacUBET XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3zoBaHue: €0 yCIOBUS U BIMSIHUE Ha Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — SKOJOTMYECKHE KpU3UCHI mpouuioro. [Tpuunnsl u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHHN. COBPEMEHHBIM IKOJIOTHYECKUN KPHU3HC, €rOo
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cuUCTeMa opraHuueckoro mupa. IIpuHuunel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIBI OPraHU3MOB.

JleMoHCcTpaL UK

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, U. 1. Meunuxkos, A. W.
Omnapun, [Ix. Xongelin, I'. Ménnep, C. Munep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. ITactepa o
M3YUYCHUIO CaMoO3apoxaeHusl xku3Hn», «Cxema ombita C. Mumnepa, I'. Opuy»,
«JTanpl  HEOPTaHMYECKOW  JBOJIIOLMN»,  «['€OXpOHONOrMYecKas  IIKaay,
«HayanpHble 3Tanbl OpraHuveckor 3BoJrOIUNY, «CxeMa 00pa3oBaHUsl 3yKapHOT
nyTéM cumouoreHesay, «Cucrema XKHBOM MpUPOIbD, «CTpoeHHe BHpYyCay,
«Apomopdo3bl  pacteHui», «PuHHOPUTB), «OTHOKIETOUYHbIE BOAOPOCINY,
«MHoroxkiierounsle Bogopocin», «Mxu», «llanopotHukun», «l oj0ceMEHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUl», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocreitmmey», «KuiedHononocTHoIe,
«Ilmockue YepBUY, «YneHucToHorue, «PEIOEI, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas CUCTEMA OPraHUYECKOIO MUPAY.

O6opynoBanue: repbapuu PACTCHWM pa3IMYHBIX OTMAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoJenupoBaHHE  ONBITOB
Muiepa—HOpu 1o u3y4eHuto abMOTE€HHOTO CUHTE3a OPTaHUYECKUX COCAMHEHUM B
NEepBUYHOM aTMochepey.

JlaGoparopHasi pabdora «l3ydyeHne W ONKHCAaHHE HCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas pa6ora «/3yueHue OCOOCHHOCTEH CTPOEHHUS pacTECHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3ydeHue oCOOCHHOCTEN CTPOECHHS TTO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. [Ipoucxo:kaeHue YeioBeKa — AHTPOIOTeHe3

Paznensl u 3ana4n aHTPOINOJIOTUU. METOABI aHTPOITOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOUCXOXKIACHUM YEJIOBEKa. PelnruosHeie
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € KUBOTHBIMU. CHUCTEMATUYECKOE MTOJI0KEHNUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTUUECKHE, (hU3M0JIOTO-OMOXUMHUYECKHE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuitbl ((pakTopbl) aHTPONIOTEHE3a: OMOJOTUYECKUE, COITMANIbHBIC.
CooTHo1ieHHue OMOJIOTMYECKUX U COIMATbHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIC CTauu aHTpoIioreHe3a. PaHHMEe uenoBekooOpas3Hbie O00€3bSIHbBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — OOITUE TTPEKHU Y€IOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MPEAKH JtoJeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBeK NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mnpenensl  Adpuku. YenoBek remenbOeprckuii  — - oOmMMM  MpesoK
HEAHJEPTAIbCKOTO YEJIOBEKAa M 4eJIOBEKA pasyMHOro. YenoBeKk HeaHIAEPTaIbCKUN
KaKk BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeloBEeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuky.
[TasleoreneTrka v nMajieOreHOMMKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSALMSIX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsiroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJ0BEKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaszuiickas),  aBCTpajlo-HETpoMJHas  (dKBaTOpUaibHasi),  MOHIOJIOMHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHsl 4eJoBeKa IO IUIaHETe.
EnunctBo  dyenoBedeckux  pac. HaydyHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucrnocoOseHHOCTh YeOBEKa K pa3HbIM YCJIOBHUSIM OKPYXKAIOLIEH CpPEbl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha MopdoJjoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexauciuuruinHapable  MeToAbl B ¢u3uuecko  (OMOJOTHYECKON)
AHTPOMOJIOTUH.  DBOJIOLMOHHAS  QHTPOINOJOTUS U MAJCOaHTPONOJIOTHS
YEeJIOBEUYECKUX MOMYJSIUA. buocolnuanbHble UCCIe0OBaHUS MPUPOABI YEIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO U COLMAIBLHOTO B UEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. lapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxembl: «MeTOobl aHTPOIIOJIOTUNY, «['0JIOBHOM MO3T YeIOBEKay,
«YenoBekooOpa3ubie 00€3biHb», «CKeleT YeloBeKa W CKEJeT IIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckui uenoBek» «Heannepranbipy, « KpomaHbOHLIBDY,
«ITpenku yenoBekay, « ITarnbl SBOJIIOIUN YEJIOBEKAY, «Packl uenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHENIOCTeH, TPeAMETOB MaTepUallbHOU
KyJIbTYphl ~TPENKOB 4YeJNOBEKa, penponaykiuu (dororpaduu) kapTuH C
MUQOJIOTUYECKUMU U OUOJICHCKUMM CIOKETAaMHM TPOUCXOXKICHUS 4YeJIOBEKa,
dboTorpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEeJIOBEKA, MOJICIb
yepena 4YeJoBE€Ka M ueperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

Jlaboparopnasi pabora «M3yueHune OCOOEHHOCTEW CTPOCHHs CKeleTa
YeJI0BeKa, CBS3aAHHBIX C MPSIMOXOXKICHUCM).

IIpakTnueckas padora «/3yueHne 3KOJTOrMYECKUX aJanTalui YEI0BEKA.

Tema 6. Jkonorusi — Hayka 0 B3aMMOOTHOIUICHUSIX OPraHM3MOB M
HAJOPraHU3MEHHBIX CHCTEM C OKpY Kalollel cpeaoi

3apoxkneHue U pa3BuTue dKojoruu B Tpyaax A. 'ymbonpara, K. @. Pynbe,
H. A. Ceepuona, 3. I'ekkensa, A. Tencnu, B. H. Cykauéna. Paznensl u 3agauun
3KOJIOTHH. CBSI3b KOJIOTUU C IPYTUMH HAYKaMU.



Metonsl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoAHbIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3Hau€HHE OKOJOTMYECKHX 3HAHMM JJI  4YeJloBeKa. OKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3EH YeIOBEYECTBA C Ipuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpauuu

[Toptpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Paznens sxonorun», «Meroasl 3Koyorun», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEH CPEABD).

JlaGopaTopHasi padora «3yueHune METOJIOB 3KOJIOTHYECKHUX
HCCJIETOBAHUI).

Tema 7. OpranusMsl U cpea 00MTAHUS

Okozoruueckue (akTopbl U 3aKOHOMEPHOCTH UX Aeictus. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: adMOTUYECKHUE, OMOTUYECKUE, aHTponoreHHble. O01mue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHuecKuX (akrtopos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOUOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

AbGuotnueckue ¢daktopel. CBeT Kak dKojorumyeckuii (axrop. eiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpPa HA OPraHU3MBbl. DKOJOTMYECKUE TPYIIIbI
pPaCTEHHMII M JKMBOTHBIX II0 OTHOWICHHIO K cBeTy. CHrHajpHas pojb CBETA.
DoTONEPUOIU3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToiknIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
noJIIepKaHuIo0 BogHOro OanaHca. Knmaccugukanusi pacTeHH 1O OTHOIIEHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3yILHAs, MMOYBEHHAs,
riiyOMHHAasT  TOANOYBEHHAsA, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
OCOOEHHOCTH Cpell oOuTaHusi opraHu3mMoB. IIpucnocoOneHuss OpraHu3MoB K
JKU3HH B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puUTMbL. CyTOYHBIE U
roJu4YHble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
XKuznennsle GOpMbI pacTEHUIL: 1EPEBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTBI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue (hakTopBHI. Bunsr OMOTUYECKUX B3aMOJICCTBUU:
KOHKYPEHITUS, XUIITHNYECTBO, CUMONO03 1 ero (opmbl. [lapasutusm, koomeparus,
MyTyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHN4YecTBO). Hetpoduueckue
B3aUMoOJICUCTBUS  (Tomuueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYILECTBOBAHHMS OpPraHU3MOB B cpeje
obutanus. [IpuHIUTT KOHKYPEHTHOTO HCKITFOYCHUS.

JleMoHcTpaLun

Tabmuipl U cxeMbl: «Okojorudeckue (paxTopedy, «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TermIoKpoBHBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3noNOrHMUecKue amanTanuu
KUBOTHBIX», «Cpeapl OOWUTaHWS OpraHu3MoB», «buolioruyeckre pUTMBDY,
«Kusnennple  (Gopmbl  pacteHuil», <«KuzHeHHble  (OPMBI  JKUBOTHBIX»,
«3JKocHCTEMA HIMPOKOJIMCTBEHHOIO JIeca», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHus», «XumHudecTBo», «llapazutuzm», «Koukypenuus», «CuMOnos»,
«KoMmeHcanmzmy.

O6opynoBanue: repbapuu pacTeHUW U >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIIUSIHUIO PAa3UYHBIX DSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapuu U KOJUJICKIIMU TEIJIOJFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PAaCTEHUM, Uydesa MTULl U 3Bepeil, repdapuun
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, Kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX cpefax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM KU3HM, TepOapuu u
KOJUUICKIIMM PACTEHUW U KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JTMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTtopnasi padora «BplsBIeHHEe MNPUCTOCOOJIECHUI OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi pa6ora «BbisBIeHHE NPUCTOCOOJEHUM OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTyphI».

JlabopaTopnasi padora «AHATOMHYECKHE OCOOCHHOCTH pAacTEHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. Dxoy10rusi BUAOB U NOMYJISIIUM

OKOJIOTUYECKUE  XapaKTePUCTUKU  TOIMYJISILIHH. [lonymsiiuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJysiiiuid. OCHOBHBIE TOKAa3aTeNId TMOMYJSIIUA: YHUCICHHOCTh, IIOTHOCTD,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHamuka monyisiuuu U e€ peryidinus. buoThuueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBanue TMHaMUKHA HomyJsiiuu. KpuBbie pocTa YUCIEHHOCTH MOMYJISIIUHN.
KpuBbie BbDKMBaHMSA. Perynsmuss YUCICHHOCTH TOMYJIIUNA: pPojb (HaKTOPOB,
3aBHCSIIUX U HE 3aBHCAIIUX OT INIOTHOCTH. DKOJOTHYECKUE CTpaTerun BUIoB (I- u
K-ctparerun).

[TonsitTue 00 sKomoruyeckoil Huie BUAa. MectooOutanue. MHOromepHas
Mozenb 3kosiorndeckon HumM JHx.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hui. [loTeHnnanbHas U peaau30BaHHAsl HUIIIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. IKOJIOTMYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosnorndeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdemoHcTpanuu

[Toptpert: k. . XaTuynHCOH.

Tabmuiel U cXxembl:  «DKOJIOTUYECKUE XAPAaKTEPUCTUKU  TMOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiiun», «CKOpOCTh  3aceleHUsi [OBEPXHOCTU 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogenb 3xonorudeckoit Humm . M. XaTunHcoHay.

O6GopynoBaHue: repoapuu pacTeHUM, KOJUICKIIUH )KUBOTHBIX.

JlaGopaTopnasi  padora  «IIpucmocobiieHnss ceMsH  pacTeHUH K
PaCCEIICHUIOY.

Tema 9. DkoJiorus coo61eCTB. IKOJOTMYECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrtema kak oTkpbiTasg cucrema (A. [[x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOHOTHUYECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B AKOcHCTEMaX. KpyroBopoT BEIIECTB U TOTOK YHEPTUU
B 9KOCHUCTEME.

OCHOBHBIC  MOKa3aTeld  HAKOCUCTeMBI. buomMacca ©W  MOpoOayKUHS.
DKOJIOTUYECKHE MUPAMUIBI YUCETT, ONOMACCHI U YHEPTHUH.

Jlunamurka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Daykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBI. AHTPOIOTEeHHbIE BO3JICUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOmiectBo. bropaznoobpasue u moaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.



[IpuponaHbie 3KOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKocucmemvl Mopel U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpONOreHHbIE HKOCUCTEMBI. ATpO3KOCHCTEMA. ArpoueHo3. Pazmuuus
MEX/1y aHTPOTIOTC€HHBIMU U MPUPOAHBIMHU 3KOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojnckas
dnopa u dayna. CuHaHTpomM3auus ToOpoACKOl ¢ayHbl. buonormyeckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJACHCTBUI OPraHU3MOB B
sKkocucTeMax. Poib kackadnoeo s¢hghexma u 6u0068-30upuxamopos (Kuoyesvix
61008) 6 PYHKYUOHUposanuu 3kocucmem. IlepeHOC SHEPIHUU U BEIIECTB MEXKTY
CMEXXHBIMHU 3KOCHUCTEMaMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U @HTPOIIOTEHHBIX BO3AECHCTBUM.

Mexanuzmwi go30elicmeusi  3a2pA3HeHUll  PAsHblX  MUNos Ha
CcyOOp2aHUZMEHHOM, OP2aAHUZMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO020  B030€UCMEUs.
MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX HIKOCUCTEM.

JleMoHcTpaL UK
[Toptpert: A. JIxx. Tencnu.
Tabmumsr u cxembl:  «CTpykTypa  OuoueHo3a»,  «ODKOCHUCTEMa

MIUPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIC
TPYNIbl OPTaHU3MOB B JKOCHUCTEMe», «KpyroBopoT BeEIIECTB B DIKOCHCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « DKOJIOTUUECKAsT TUPaAMU/Ia YUCEID»,
«IKoJoruyeckas nmupamuyia OMOMacChDy, «IKOJOTUUYECKAs] THUPAMHIA SHEPTUNY,
«O06pazoBanue 0osotay, «llepBuunas cykieccus», «BoccTaHoBieHe Jieca Tocie
noxkapa», «KOocucTeMa o3epa», «ArporeHos», «KpyroBopor BemecTB U MOTOK
SHEPruu B arpoiieHo3e», «[Ipumepsl ypOoskocucTeM.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepeil, repdapru KyJbTypHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb
AKOCHUCTEMBI.

IpakTnueckasi padora «/3yueHue u onucanue ypOoOIKOCUCTEMBI.

JlabopaTopnasi padora «l3ydyeHue pa3zHOOOpa3Wsi MENKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IDKCKYpCHsl B TUIIMYHBIN OuoreoreHo3 (B qyOpaBy, O€pe3HsK,
EIBHUK, HA CyXOI0JIbHBIA UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeHust «IKCKYpCHsl B arpo3KOCUCTEMY (Ha IMOJIe WIM B TEILIMYHOE
XO035UCTBO)».

Tema 10. Buocdepa — riaod6aabHas 3kocucTeMa

buocepa — obmennanerapuass o0osodyka 3eMiH, TA€ CYMIECTBYET WU
CyIlleCTBOBaJa XU3Hb. Pa3zButHe npeacraBiennii o 6uocdepe B Tpyaax J. 3iocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mocdepsr u e€ cocras. XKupoe
BeIeCcTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphbl Kak
rI106anpHOM KOoCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB M OMOT€OXUMHUYECKUE IUKIBI (Yriiepona, a30Ta). PUTMHUYHOCTD SIBICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJIpa, XBOIHBIE JIeca, CMEIIAHHBIE U IMIMPOKOJIMCTBEHHBIE JIECa, CTEIN, CABAHHBI,
MyCTHIHH, TPOIIMUECKUE JIeCa, BEICOKOTOPhs. KiumaT, pacTUTEIbHBINA U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANa U
onocdepHbIX PYHKITUH.

JleMoHcTpaL UK

[Toptpetsi: B. . Bepuanckuid, 9. 3rocc.

Tabmumpsr 1 cxemsbl: «l'eocdeprr 3emnm», «KpyroBopor azora B MpUpPOIE»,
«KpyroBopoT yriaepoga B mnpupone», «KpyroBopor kuciopoaa B HPHPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHoBHbIe OMOMBI cymmn», «KimMarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «InpokonmncTBEHHbIN
aecy, «Cremnby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HBIX OMOMOB, KOJIJISKITUN YKUBOTHBIX.

Tema 11. YesnnoBek u oKpy:kamonias cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAgHOW cpenbl. OxpaHa BOJIHBIX pecypcoB. Paspymenne nouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3ACHUCTBHE HA PACTUTENIBHBIA M KUBOTHBIA Mup. Oxpana
pPacTUTEIHHOTO M >KUBOTHOTO MuUpa. OCHOBHBIC TPUHIUIBI OXPaHBI TPUPOIBL.
Kpacaesie xHuru. Oco0o oxpansemblie mpupoasbie Ttepputopun (OOIIT).
BoTtanunueckue caabl ¥ 300J0TMUECKHUE MTAPKH.

OCHOBHBIE TPUHLMUIIBI YCTOMYMBOTO PA3BUTHUS YEIOBEUYECTBA U TMPHUPOIDI.
PanvonanbHO€  MPUPOJONOJB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOro
pasHooOpasusi 3emuid. OOIME 3aKOHOMEPHOCTH TJIO0QIBHBIX SKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCaA M €T0 BEPOSITHBIE MOCIEICTBHS.

Pa3BuTHe METOOB MOHHUTOPHWHTAa pa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie ucciredosauus nepexooa K pecypcocbepezaroujeri u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcol.
Hayuonanvuvle ungopmayuonnvie cucmemsi, obecneuugaroujue O00CmMyn K
uHgopmayuu nNO COCMOAHUIO OMOENbHBIX U008 u dkocucmem. (OcHoBbl



sKOopeaburumayuyu  IKOCUCmem U Ccnocobos 6opvobl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHcTpanun

Tabmupt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEHHe
runpochepsr», «3arpssHeHue TouBb), «llapHuKOBEIT 3dekT», «Ocobo
OXpaHsSEeMbIE IPUPOIHBIC TEPPUTOPHI», «MOIETHN YIIPABIIEMOTO MUPa.
Ob6opynoBanue: Qororpaduu OXpaHIEMBIX PACTCHHA W >KUBOTHBIX KpacHoi
kHuru Poccuiickon ®enepanuu, KpacHoi KHUTH peTHOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOTpaMM  CpEIHEro oO0mero oOpa30oBaHUsA: JIMYHOCTHBIC,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MPOrpaMMBbI IO OHOJOTUH
BBIJICJICHBI CIIEIYIONIME COCTABIISAIONIME: OCO3HAHUE O0YYaIONMIMMUCS POCCUUCKOM
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACNICHUIO, Haiuyue Mmomueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpagienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUN Pa3BUTHUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCb U CHOCOOHOCMb O0YYAIOIIUXCA PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMU, TMPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3OBaHMs, Haauuue  NPABOCO3HAHUS  DKOJIOTHUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OHMOJIOTHH JIOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUsSA, PAa3BUTUS BHYTPEHHEH MO3WLUM JMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPaXaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PacHIUpEHHE >KHU3HEHHOTO
OTBITA W OMbBITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEIHLHOUN JESITEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, YyBa)KE€HUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MMO3HABATEJIBHBIX 3a/1a4, BBITOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TMIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAUMOCTHh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMHU YOSKIECHUSIMHU, KYJIbTYPHBIMHA IIECHHOCTSIMU U
COIIMAJIbHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TMPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/a4, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHCHTOB MPHU OOCYXJICHUU CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMaHUTapPHOUW U BOJIOHTEPCKOU JEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIHTAHMA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpak JaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpE.
PonuHou, ropmoctu 3a cBOM Kpal, CBOXO PomauHy, CBOWM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U MMaMATHUKAM MPUPOIBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuUTHE OWOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uneliHas yoexkIEHHOCTh, TOTOBHOCTh K CIY)KEeHHMIO M 3ammrte (OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHWS

OCO3HaHHE JTyXOBHBIX EHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STHUECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJaJla B TIOCTPOCHHE YCTOWYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOUM POJUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHS I[IEHHOCTEM CEMEWHOM JKU3HHU B COOTBETCTBUHM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTHYECKOT0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHUE 3MOIIMOHAIBHOTO BO3/ICUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPaXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usmyeckoro BocnuTaHHA, GOPMHPOBAHMS KYJIbTYPbI 30POBbSI W
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMaHHWE W pealu3alus 370pOBOro U 0e30macHOro obpasza >KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pErysapHas Quznueckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBWJl HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TMOCIEACTBUI M HEMPUSTHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPy10BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH MAacCTEpCTBa, TPYIOIIOOUE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOM M COLUAIBLHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cepaMm MnpodhecCHOHANbHON JESTEIHHOCTU, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oymymiel mnpodeccud ©  pPean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTNYeCKOTr0 BOCIIMTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaroIIEH Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTMUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHWST W YyMEHUS TPU PEIICHHH TPoOJIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOACHUE  TPaBWJI  TIOBEACHHWS B TMPUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphI);

AKTUBHOE HENPUATUE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOUIEH
MPUPOHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTUIO B MPAKTUUECKOMN JIESITEIBHOCTH SKOJIOTUYECKOU
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOJbMH M MO3HAHUS MUPA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHS €€ poJu B
dbopMUpPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MPEACTABICHUS] 00 OKPYXalollleM MHpPE KaK O €AUMHCTBE IMPHUPOJbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOIAHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpoOseM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHSA MEIUILIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTh PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpCOB M (OPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOIIEro MUpPA U MPOUCXOAININX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MOTYyUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOIb30BaTh OMOJOTUYECKUE 3HAHUS JIS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M MCCIIEA0BATEILCKYIO AEATEILHOCTh HHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHU C KM3HEHHBIMH NOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIbTATDBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) O0IlleHayYHbIe MOHSTHUS, OTPAXKAIOUIUe
IEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEeUUPUKY METOJO0B MO3HAHUS,
UCITOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAOJIOJEHHE, MW3MEpPEHUEe, OSKCHEPUMEHT W  JIpyrue);
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (MTO3HABATENIbHbIE, KOMMYHHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYYaloOIUXCs; CIIOCOOHOCTH
00yYaromuxcst UCTIOJIH30BATh OCBOCHHBIC MEKTUCITATITMHAPHBIC,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEJILHON U COIMAJIbHON MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI IO3HABATEIbHbIC
YHUBEpCaIbHBIC YICOHBIC NEHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIBLHBIC yUeOHBIC
NEWUCTBUS, PETryJATHBHBIC YHUBEPCAIbHbIC YUeOHBIC JICHCTBHSA, COBMECTHAs
JIEITCILHOCTD.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMMU:

1) 6a30BbIE JJOrHYECKHE TeHCTBHUA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaIM3UpPOBaTh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIICIATh WX XapaKTEPHBIC MPHU3HAKH, YCTaHABIUBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OMPENCNATh 1ETU JeATCILHOCTH, 3aJaBas IapaMeTpbl M KPUTCPHH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS U1 OOBSICHEHUS (PAKTOB M SIBICHUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYKIeHUS (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABICHUS
CYIIIECTBEHHBIX CBS3€M W OTHOIICHWM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHBOPEYMHA  PA3HOrO  pOJa,  BBIABIEHHBIX B Pa3jIM4YHbIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B A€SATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPD/JAMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE TIPU PELICHUH KU3HEHHBIX MPOOIIEeM.

2) 6a30BbIe HCCIEIOBATEIbCKIE AeCTBHS:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U MMPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOUCKY METOAO0B PEIIEHUS MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSATEIBHOCTH [0 IOJIYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIILJIEHUS, BIaJAETh HAYYHOH TEPMHHOJIOTUEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh W (HOpPMYyIUpOBaTh COOCTBEHHBIE 3a7adylM B 00Opa30BaTEIbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIlIeHUs, HaXOAUTh apryMEeHThl AJi1 J0Ka3aTeabCTBa
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIGHKY HOBBIM CHUTYyallUsM, OLEHUBATh MNPHOOPETEHHBIA OIBIT;

OCYIIECTBIISTh I1I€JICHANIPABICHHBIM TMMOUCK MEpPEeHoca CPEACTB U CIOCOOOB
JENCTBUS B IPO(ECCHOHAIBHYIO CPEeay;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO O0JIacTH
XKU3HEJEATEIIbHOCTH;

YMETbh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00IacTeill;

BBIJIBUTaTh HOBBIE WJIEH, MpEJIaraTb OPUTMHAIBHBIE MOJIXO/bl U PEUICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIMK (TEKCTE Y4eOHOTro
nocoOusi, HAyYHO-TIONMYJIAPHOW JUTEepaTrype, OHOJOTMYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B VIHTEepHETE), aHAIM3UPOBATH



UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTHUECKH OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMynTupoOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOU IS BBIMOIHEHHUS y4eOHBIX
3aj]ad4;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM SI3bIK B KayecTBE CpeACTBAa Npu paboTe ¢
OMOJOrMyeckod HHPOpMalME: MNPUMEHATh XHUMHUYECKHE, (HU3UYECKUEe U
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIsJHOCTH;

BJIAJETh  HAaBbIKaMM  pAacloO3HaBaHMS M 3allUThl  WH(OpManuwu,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHUe YyHUBEPCAJTbHBIMUA KOMMYHHUKATUBHBIMY AeHCTBUSIMU:

1) o6menue:

OCYUIIECTBISTH KOMMYHUKAILIMK BO BCeX c(hepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCHUU MO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEJIbHO BBINOJHEHUS MpearaeMon
3aJ1a4y, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH IMO3MIMU IPYIUX YYaCTHHKOB
JIAaJIoTa UK IUCKYCCUU);

pacno3HaBaThb HeBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIA/IETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MIPOSBIIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeIbHOCThD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThI PH pEIICHUU OMOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHI C Y4€TOM OO0IIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 4jeHa KOJUIEKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JIOCTMIKEHHUIO: COCTaBIATh IUIaH JACUCTBUM,
pacmpenenartb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 yYaCTHHKAa KOMaH[bl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOCKTHI, OLICHMBaTh HJEU C IO3ULHAHA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IMOBEAEHUE B PA3IHYHBIX
CUTyalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBiaseHue yHUBEpPCATbHBIMHU PEryJsITUBHBIMH 1CHCTBUSIMH:

1) camoopranmu3anus:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIIBICHUSA MpOOJieM M UX
pELIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOLIEHWIO K YKUBOMW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciipsTh paMKd YYEOHOro MmpeaMeTa Ha OCHOBE JMYHBIX MPEANOYTEHHIA;

JieJlaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh PUOOPETEHHBIHN OIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HaBbIKAMU  [IO3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEHCTBU M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs OLUEHKU CUTYallMH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HX
CHW>KEHUIO;



OPUHUMATh MOTHBBI W apryMEHTbl JPYI'HMX I@pPU AaHAIU3€ pe3yibTaTOB
JESATEIIHOCTY;

3) npuHsATHE ceOsl M IPYTrUX:

MIPUHUMATH Ce0s1, IOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl JPYTHX IIPU AaHAIU3€ pe3yJIbTaToOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MPaBO U MPaBO JPYIHX Ha OIINOKY;

pa3BUBATh CIOCOOHOCTh IOHUMATh MUP C MO3UIIMH JIPYroro 4eaoBeKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pPE3yNbTAThl OCBOCHUA COACPXKAHUA Y4eOHOro mpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecrleueHue
npopunapHOro  oOyueHuss  oOydaronuxcss — Owosormd. OHM  BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMHM HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHMIO, UHTEPIPETALIMN U MPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTHU T10
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMUYHBIX YYEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI MO
rojam U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
Kjacce NOJKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTMM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MpoOJieM  palMOHAILHOTO
IPUPOAOIIONB30BAHUSA, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOW OWMOJOTMYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATalOIINE OUOJIOTUYECKUE TEPMUHBI U TMOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHUE), OMOJOTHYECKUE TECOPHUH
(knerounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocomMHas Teopus
HacnenacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o meHTpax
MHOT0OOOpa3usi M MPOUCXOXKJICHUS  KYJIbTYpPHBIX  pacTeHUM),  3aKOHBI
(emMHOOOpa3usi MOTOMKOB IEPBOTO TOKOJICHUS, PACIICTUICHUS, YUCTOTHI TaMeET,
HE3aBHUCUMOTO HacienoBaHus [. MeHnens, TOMOJOTUYECKUX PSAJIOB B
HACJICICTBEHHOMN U3MEHYUBOCTH H. n. Basunosa), IIPUHIIATIBL
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TIO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMHCAaHUE, WM3MEpPEHUE,
HaOII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIIOBEKA, CTPOCHUSI OPTaHOB U CHCTEM
OpraHOB pACTEHUN, >KUBOTHBIX, YEJOBEKA, IPOIECCOB JKU3HEACSITECIHHOCTH,
MPOTEKAIONTUX B OPTaHU3Max PACTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(PHOTO U TreTepOoTPOGHOTO THIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeK03a, TaMETOTeHe3a, IMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHm3Ma  (OHTOTeHEe3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMJAAMH KIETKH U HX
GYyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (GYHKUUSIMH, MEXKIY
opraHaMHd W CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W WX
GYHKIASIMH, MEXKIy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKTY 3TallaMH
oOMEeHa BEIIECTB, dTallaMu KJIETOYHOTO ITUKJIA U )KU3HEHHBIX [UKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO PA3BUTHS, TEHOTUNIOM U (DEHOTUTIOM, (PEHOTHUIIOM U
(dhakTOopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIBHBIC MPU3HAKU JKHBBIX CHCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE periaTh OMOJOTUYECKUE 3a]a4H, BBISIBIATH TPUYHMHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIIEAYEMbIMU OMOJIOTMUYECKUMH TIPOIIECCAMU U SBJICHUSIMHU, JI€NIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OKCICPUMECHTATBHBIMU
cpenctBamu, GOpPMYIHpPYS I€JIb HCCICIOBAHUS, aHATU3UPOBATH MOIYYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  IOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYECKHX
KOH(DEpEeHIIHSIX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmacth  OWONOTMM W MEIWIMHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWE TPAHCTCHHBIX
OpPraHHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESATEIIBHOCTH B 00JIaCTU OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SICTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIayOasTh NMO3HABATEIbHBINI
WHTEpEeC, HAIPaBJICHHbBII Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIONICH Mpodeccuu u
IpOAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX  CPEIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[IpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

cOPMUPOBAHHOCTh 3HAHMM O MECTE€ W pOJU OHOJOTMH B CHCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpa, B IIO3HAHWM 3aKOHOB NPHUPOABI M PEIICHUH HSKOJIOTUYECKUX
npoOsieM 4YeloBeYecTBa, a TAaKXKE B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
MPUPOJONOIL30BAHNS, U B (POPMUPOBAHMHM LHEHHOCTHOTO OTHOLIEHUS K MPUPOJE,
0OIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIAJIETh CHUCTEMOW OMOJOIMUYECKUX 3HAHWH, KOTOpas BKIIOYAET
ONpeNeNeHus] M IOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATAIOMIMX OHOJOTHYECKHUX
TEPMUHOB M TMOHATHMA (BHJI, 3KOCUCTEMa, Ouocdepa), OHOIOrHUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHA, CHHTETUYECKAs] TEOPHUS IBOJIIOIUH), YUCHUS
(A. H. CeBepiioBa — 0 nyTsX M HampaBieHusAx 3Bodtounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus JIx. Xapau m B. BaitnOepra,
3apoabimieBoro cxoactsa K. M. bspa), npaBuna (munumyma [O. JlubOuxa,
AKOJIOTMYECKON MHUpaMHIbl 3HEpruu), runoresbl (runore3a «vupa PHK» V.
['unGepra);

YMEHUE  BJIAAETh  OCHOBHBIMM  METOAAMH  HAYYHOIO  IO3HaHMS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEI0BAHUSIX KUBBIX OOBEKTOB U HKOCHCTEM
(omucanue, u3MepeHue, HaOJI0JICHHE, SKCIIEPUMEHT), CIOocoO0aMu BBISABICHUS U
OLICHKM aHTPOIOT€HHBIX U3MEHEHU B PUPOJIE;

YMEHHE BBIICIATh CYUIECTBEHHBbIC MPHU3HAKU: BHJIOB, OHOIr€OLIEHO30B,
DKOCHUCTEM H Omocepbl, CTaOMIM3UPYIONIETO, JBMXKYIIETO U Pa3phIBAOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOTrO u CUMIIATPUYECKOTO
BUI000pa30BaHus, BIMSHUS JABMOXKYLIUX CHJI 3BOJIOLMU HA TeHO(POH] MOMYJISIUH,
IPUCIOCOOJICHHOCTH OPraHu3MOB K cpefie OOUTaHMsI, YepedOBaHUsl HaIllpaBJICHUN
ABOJIFOLIMH, KPYTOBOPOTa BELIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aWMOCBS3M MEXKIY MPOLECCAMU 3SBOJIOLHH,
JIBIKYIIMMHA CHJIAMUA AHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM U
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBIIBISATH  OTJIMYMUTEIBHBIE  MPU3HAKUM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHUs, aOMOTUYECKMX W OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPraHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpPAaHEHHsT MHOroo0pasusi BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUYECTBA;

YMEHHE peniaTh ONOJIOTUYECKUE 3a/1a4H, BBIABISATH MIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJIOTMUYECKUMH MPOLIECCaMU U SIBJICHHUSIMH, JIEaTh
BBIBO/JIbI U ITPOTHO3bI HA OCHOBAHHH IIOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH J1A0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATH WX OSKCIEPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJyYCHHBIC
pe3yJIbTaThl U JeNIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIEI0BATENbCKOW paboTe mo Ouojorum,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(DEepEeHLIMSIX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O TPOUCXOKIEHUU KU3HU, YEIOBEKA
U YEeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MperoTBpAILEHUs
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyayuiedl mpodeccuoHaIbHON
JESTEIbHOCTH B 001acTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTOIB30BaHNUs, MEAUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEJIbCKOIO XO34WCTBA, MHILEBOM
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu W MNPOAOCTHKEHHE
OMOJOrMYECKOro 00Opa3oBaHus B OPraHHU3ALUsAX CPEAHEro npodecCUuOHAIBHOTO U
BBICIIIETO0 0Opa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DIeKTPOHHDIE
Ne HaunMeHnoBanue pasueioB ndpoBLIe
pa Konrpoabnsbie | IlpakTuyeckue (pp )
n/m ¥ TeM NPorpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchbl
1 buonorus kak Hayka 1
9 JKuBrle cucTeEMBI U X 2
U3yUYCHHE
3 Buonorus kierkn 2 0.5
XuMH4ecKast opra"nu3aius
4 P t 10 1
KJIETKH
CtpoeHue u KU
5 P PymK 8 1 2
KJIETKHU
OO0OMeH BEIIECTB U
6 IpeBpalleHe SHEPTUU B 9 1
KJIETKE
Hacnencreennas
7 uHpopManusa u 9 0.5
peanm3anus €€ B KIIETKE
8 JKU3HEHHEBIN UK KIETKU 6 1
Crpoenue u KIUHA
9 P Pymru 17 1 15
OpraHu3MOB
PasMmHoXeHne 1 pa3BUTHE
10 P 8 15
OpraHu3MOB
I'eneTnka — Hayka o
11 K 2 05

HaCJICACTBEHHOCTH U




A3MEHYMBOCTH
OpraHu3MOB

12 3aKOHOMEPHOCTH 10 1
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
A3MEHYMBOCTHU

14 I'eneTuka yemoBeka 3 0.5

15 Cenekiusi OpraHu3MoB 4 1
Buorexuoiorus u

16 4
CUHTETAYECKAs OO0 U

17 PesepBHOE Bpems 1

BIIEE KOJIMYECTB
OB 0 CTBO 102 13

YACOBIIO ITPOT'PAMME




11 KIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB
U TeM IPOrpaMmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoasHubie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHBIE
(uudposbie)
oOpa3oBaTejibHbIE

pecypchl

3apoXACHUE U Pa3BUTHE
SBOJIOIMOHHBIX
MPEJCTaBICHUH B
OMoI0rNHu

Mukpo3BoItOIHs U €€
pe3yIbTaThbl

14

MakposBomtonus 1 eé
pE3yIbTATHI

[Tpoucxoxnaenue u
pa3BUTHE )KU3HU HA 3eMIIe

15

15

[Ipoucxoxnenue yenoBeka
— @HTPOIIOr€HE3

10

DKoJorus — Hayka o
B3aMMOOTHOIIEHUSAX
OpPraHU3MOB U
Ha/IOpTaHU3MEHHBIX
CHCTEM C OKpYKaromen
cpenou

0.5

Opranusmel U cpenia
obuTanus

15

JKO0JI0TUs BUIOB U
MO YJIALIAIA

0.5




9 DKOJIOTHUsI COOOIIECTB. 12 05
DKOJIOTUYECKUE CUCTEMBbI

10 buocdepa — rmobanpHas 6
IKOCUCTEMA

1 YenoBek 1 OKpyx)arouas 6
cpena

12 PesepBHOE Bpems 8

OBILEE KOJIMYECTBO 102 75

YACOBIIO ITPOI'PAMME







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KoHTpoJsbHbIe

Bcero
padoTsbI

IMpakTuyeckne
padoThbI

Jlara
HU3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3zoBaTe/ibHbIE

pecypchl

Buosiorus kak KOMILICKCHAs
HayKa U KaK 4acTh
COBPEMEHHOTO 00IIecTBa

JKuBEIE CHCTEMEBI U KX CBOMCTBA

YpoBHEBas OpraHu3aLys KUBbIX
CUCTEM

I/ICTOpI/I}I OTKPBITHA U U3YUCHUA
kiaeTkH. Knerounas TCOpHA

Metoas!l MOJEKYISIPHOU U
KJIETOUYHOM OHooruu.
[IpakTuyeckas padora
«3y4eHne MeTo10B KIETOUHON
6uosnorun (xpomatorpadus,
anexTpodopes,
mddepenimanbHoe
nentpudyruposanue, [11P)»

0.5

XUMHYECKUHN COCTAB KJIETKHU

MI/IHepaJ'H:HLIC BCIICCTBA
KJICTKHU, UX Ouosoruyeckas POJIib

Opranuyeckue BenecTa
KJIETKA — OEJIKH.

0.5




JlaboparopHas paboTa
«O0bHapyxeHue 0eIKoB C
MOMOIIIbIO KAYECTBCHHBIX
peaKIuii»

CgoiicTBa, kaccuukanus u
byHKIIUH OEIKOB

10

OpFaHI/I‘IeCKI/Ie BCIICCTBA
KJICTKHU — YI'JICBOAbI

11

Oprannyeckue Be1ecTra
KJIETKU — JIUTIUIBI

12

Hyxneunossie kucnotsl. JJHK u
PHK. JIabopaTopHas pabota
«HccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u ¢pyukiuu ATO.

Hpyrue nykneo3uarpudocdars
(HT®D)

14

CexBennpoBanue [IHK.
MeTo/1bI TEHOMUKH,
TPAHCKPUIITOMUKH, TPOTEOMUKH

15

Meroasl CTpyKTypHOI
Ouonoruu

16

Tumel KIETOK.
IIpokapuornueckas KjieTka

17

CtpoeHune 2yKapuoTHUECKON
kietku. [IpakTudeckas pabora
«3y4eHne CBOUCTB KJIIETOYHOU

0.5




MEMOpaHbI»

18

[ToBepXHOCTHBIN anmapar
KJICTKH

19

OnHoMeMOpaHHbIE OPTaHOHIBI
kietku. [Ipakriuueckas padora
«3yueHune NBUKEHUS
IIUTOIIJIa3MbI B PACTUTEIIBHBIX
KJIETKax»

0.5

20

ITosmyaBTOHOMHBIE OpraHOUbI
KJIETKU: MUTOXOHIPHH,
miactuel. JlabopaTopHas
pabora «MccnenoBanue
IJ1a3MOJIU3a U JIeTUIa3MOJIN3a B
PACTUTEILHBIX KIETKAX)

0.5

21

HememOpanHbIe OpraHouIbI
KJIETKH

22

Crpoenue u pyHKIUM Aapa

23

CpaBHUTENbHAS
XapaKTePUCTHKA KIETOK
sykapuort. JlabopaTopHas
pabota «M3ydenne cTpoeHus
KJIETOK Pa3IUYHBIX
OPTaHH3MOBY

0.5

24

ACCHMI/IJ’I?IIII/I?I U JTUCCUMMUITALIA
— JIB€ CTOPOHBI METab0IM3Ma.
Twumer oOMeHa BeIecTs.

25

DepMEHTAaTUBHBIN XapaKTep
pEaKLHii KJIETOYHOTO

0.5




metabonu3ma. Jlabopatopnas
pabora «M3y4yenue
(hepMEHTaTHBHOTO
paciIernieHus IepoKCUaa
BOJIOPO/Ia B PACTUTEIBHBIX U
JKMBOTHBIX KJICTKaX»

benku-akTuBaTophl 1 O€IKU-

26
UHTUOUTOPEI

97 ABTOTpOGHBIH THIT 0OOMEHA
BEIIECTB

28 dorocunres
XemocuHTe3. JlaboparopHas

29 paborta «CpaBHEHHE ITPOLIECCOB 0.5
($hoTOCHHTE3a M XEMOCHHTE3a
AHa’poOHbBIe OpraHu3MbL. Buibl

30 Oopoxenus. JlabopaTopHas
pabota «CpaBHEHHUE MPOIIECCOB
OpO’KEHUS U ABIXaHUSD)

31 AspoOHBIE OpraHU3MBbI. JTalbl
SHEPTreTHYECKOro oOMeHa
DHeprus MeMOpPaHHOTO

32 rpagueHTa npotoHoB. CuHTE3
AT®: pabota mpotonHOi1 ATD-
CHHTAa3bI

33 Peakuuu MaTpu4HOro CUHTE3a
Tpanckpunums — MaTpUYHBIN

34
cunre3 PHK

35 Tpaucnsus u e€ sTanbl




KonnpoBanue aMHUHOKHCIIOT.

36 Posb pubocom B OuocunTese
Oernka
37 Opranuzanus resoma y
MPOKAPUOT U YKApUOT
38 MonekynsapHble MEXaHU3MbI
9KCIIPECCHH TEHOB Y 3YKapUOT
Bupycbl — BHEKJICTOUHBIE
(GhOpMBI )KU3HHU U 00JIUTaTHBIC
39 napasuTsl. [IpakTudeckas 0.5
pabota «Coznanue Mozenu
BUpYyCa»
40 Bupycurble 3a601eBaHus
YeN0BeKa, )KUBOTHBIX, PACTEHUH
41 Hanorexnonoruu B OU0NIOTHH U
METATIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Marpuunsrii cuntes JJHK
Xpomocomsl. JlTaboparopHast
44 pabota «/3yueHue XxpoMocom 0.5
Ha TOTOBBIX MUKPOIIpEnapaTax»
45 JleneHnue KIETKH — MUTO3
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
46 pabora «HabmrogeHue MuTo3a B 05

KJIETKaX KOHYHMKA KOpeIIKa TyKa
(Ha TOTOBBIX
MUKpOTIpernaparax)»




Peryn;mml KHU3HCHHOI'O UKJIa

47
KJIETOK

48 Opranu3M Kak eIMHOE 1IEJI0e
Tkanu pacrenuil. JlaboparopHas

49 pabora «3yuenue TkaHeu 05
pacTeHui»

TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota 0.5
«3y4yeHne TKaHEeN )KUBOTHBIX»

Oprasbl. CUCTEMBI OPraHOB.

51 JlaGopaTtopHnast pabota 05
«M3yueHue opraHoB 1IBETKOBOTO '
pacTeHus»

52 Ornopa Tena opranu3mMoB

53 JIBI>KeHNe OpraHu3MOB

o4 [Inutanue opraHu3MoB
[TuTanue MO3BOHOYHBIX

55 JKUBOTHBIX. [ [MI1eBapuTenpHas
crcTeMa YeIOBeKa

56 JIpIxaHue opraHn3MoB

57 JlpIxaHne O3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

58 TpaHcnopT BEIECTB y
OpTraHU3MOB
KpoBeHocHas cucrema

39 MO3BOHOYHBIX KUBOTHBIX U
YeJoBeKa

60 Brienenue y opranu3MoB




61

3amura y Opranu3mMoB

62

I/IMMYHHaH CHUCTEMaA YCJIIOBCKa

63

PaznpaxxumocTs 1 peryisus y
OpraHu3MOB

64

['ymopanbHas perymsus u
SHIOKPUHHAS CUCTEMa
JKUBOTHBIX U Y€JIOBEKa

65

DopMBI pa3MHOKEHUS
OpraHu3MOB

66

ITonoBoe PAa3MHOXCHHUC

67

Meiios

68

['amerorenes. O6pa3zoBaHue u
pa3BUTHE TOJIOBBIX KIIETOK.
JlaGopatopHas pabota
«M3y4eHne CTpOEeHHUsI OJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOC pa3BUTHC
OpTraHNU3MOB — OHTOI'CHE3

70

3akJiaJika OpraHoB ¥ TKaHEW U3
3apOAbIIICBEIX JTUCTKOB

71

PocT u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnast pabota
«BriaBienne IIPHU3HAKOB
CXOJICTBA 3apOABIIICH
MIO3BOHOYHBIX )KUBOTHBIX)»

0.5

72

PasMHOXeHUE U pa3BuTHE
pacrenuii. JlaboparopHas

0.5




paborta «CTpoeHue opranoB
Pa3MHOXECHHSI BBICIIIHX
pacTeHui»

73

Hcropus ctaHOoBIIEHHS U
Pa3BUTHUS T€HETHKH KaK HAYKH

74

OCHOBHBIC TIOHSITHSI U CUMBOJIBI
reHetuku. JlaboparopHas
pabora «JIpo3odriia kak 00BEKT
TCHETHUYECKUX MCCIICTOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIIEIOBAHUS
npu3HaKoB. MoHOruOpuaHOE
ckpemuBanue. [IpakTndeckas
pabora "U3y4yeHue pe3ysnbTaToB
MOHOTUOPHUAHOTO CKPELIMBAHUS
y npo3o¢puisr"

0.5

76

I{uTomorunueckre OCHOBBI
MOHOTUOPHUAHOTO CKPEIIUBAHUS

77

AHaJIHSpr}OH_Iee CKpCHIMBaHHC.

Henonnoe AOMHUHHUPOBAHUEC

78

JurnbpuaHoe CKpenmBaHue.
[IpakTuueckas pabora
«M3ydyeHue pe3ynpTaToB
JTUTHOPUTHOTO CKPEIINBAHUS Y
Jp030(hUIIBDY

0.5

79

[HuTonormyeckrue OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHUS

80

ClIeIUIEHHOE HACIEJOBAHUE
MIPU3HAKOB




81

XpOMOCOMHasI TEOpUs
HACJIEJCTBEHHOCTU

82

I'enetuka mona

83

I'eHoTun Kak eixocTHas
cucreMa

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTCHUIA, JKUBOTHBIX
U 4EeJIOBEKa

85

N3MeHUYHUBOCTH MPU3HAKOB.
Bunsl n3sMenunBocTH

86

MoaudukarmoHHas
M3MEHYUBOCTD

87

Bapuanunonsslii psia u
BapUallMOHHAs KPUBAsl.
JlaGopaTtopHnast pabota
«Hccnenosanue
3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHOM
n3MeHunBoCTH. [locTpoenue
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBOW»

0.5

88

I'eHoTUIIMUYECKas
M3MEHUYUBOCTh. KoMOMHAaTHBHAS
HN3MCHYHNBOCTH

89

MyTanuoHHast '3MEHYUBOCTb.
[TpakTnueckas pabota
«MyTtaiun y apo3oduis (Ha
TOTOBBIX MUKPOIIPEIapaTax)»

0.5




90

3aKOHOMEPHOCTH
MYTaLMOHHOT'O IIpoIecca.
OnureHeTHKa ¥ SITUTeHOMUKA

91

I'eneruka yemoBeka.
[IpakTuyeckas pabota
«CocTaBlIcCHHC B aHAIU3
POJIOCTIOBHOM»

0.5

92

MerTtoasl METUITMHCKON
T€HETUKHU

93

3HaueHne MEIUIIMHCKON
TCHETHKH B IIPEIOTBPAICHUH U
JIEYEHUH T€HETHYECKHUX
3a00JIeBaHMM YEIOBEKa

94

OCHOBHBIE TTOHSATHS CEIIEKIINH.
JlaGoparopHas paboTa
«V3ydeHue coOpToB KyJIbTYPHBIX
pacTeHui U MOpoa JOMAIIHUX
KHBOTHBIX

0.5

95

Metobl CeneKIMOHHON
pabotsl. JJaboparopras padota
«3yyeHune METO0B CEeNEKIIUU
pacTeHui»

0.5

96

JlocTrxkeHMs ceneKuun
pacTeHUl U )KUBOTHBIX.
[TpakTnueckas pabota
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BaHNE TeHETHYECKUX

pecypcoB




buorexnonorus kak Hayka u
OTpacib NPOU3BOACTBA.

98 [IpakTudeckas padbota 1 0.5
«3yuenue o0bEKTOB
OMOTEXHOJIOTHI»

99 OcHOBHbIE HaNpaBICHUS 1
CUHTETHUYECKOI OMOIOTHH

100 XpOoMOCOMHAs 1 TeHHAast 1
WH)KCHEpUs

101 MenuuuHckue OMOTEXHOJIOTUN 1
PesepaHublii ypok. [IoBTOpenue,

102 0000111eHNEe, CHCTEMATH3AINS 1
3HAHUU

OBIIEE KOJIMYECTBO HACOB I1O 102 135

[TPOIT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBartejibHbIE

pecypcsl

OBoooHHas Teopus Y.
JlapBuHa

JBH>KyIIIE CUITBI DBOJIFOLIMHA
BHUJ10B 110 Y. J[apBuHy

bopn0a 3a cymecrBoBanue,
€CTECTBEHHBIHN U
UCKYCCTBEHHBIN 0TOOD

dopmupoBaHue
CUHTETUYECKON TEOPUH
SBOJIIOLIUU

ransl 3BOJIFOIIMOHHOTO
mpoIiiecca: MUKPOIBOJIOIHUS U
MaKpO3BOIOLUS

HOHYJBII_[I/DI — JJICMCHTAapHaA
CAWMHUIIA 3BOJIFOITMHN

3aKOH T€HETHYECKOTO
paBHoBecus [Ix. Xapau, B.
Baiin6epra. JlaboparopHas
pabota «BrisiBIeHHE
M3MEHYMBOCTH Y 0cO0ei
OJTHOTO BUA»

0.5

OnemeHTapHbIe (paKTOPHI




9BOJIIOIINHU

DddexT ocHoBarensd. IpdexT
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpanuu. M3omsamaun
MOy Teorpaduyeckas,
Ouonoruyeckast

11

EctecTBeHHEbII 0TOOp —
HaIpaBJISIOMUI pakTop
ABOJTIOLIUU

12

[TooBoii oT6Op

13

[IpucrocobaeHHOCTD
OpPraHU3MOB KaK pe3yibTar
MHUKPO3BOJIIOLUH.
JlaGopaTtopHast pabota
«3yuenue apomopd0o30B H
MM0AJaNTAUN Y PACTEHUH U
YKUBOTHBIX)

0.5

14

[Ipumeps! npucnocobsenuit y
OpraHU3MOB:
MOp]oIIOTHYECKHE,
¢du3nonoruuecKue,
OMOXHMHYECKHE,
TIOBE/ICHYECKHE.
JlaGopatopHas pabota
«[Ipucnocobnenus
OpPTraHU3MOB U UX
OTHOCHUTEJbHAS
11e1eco00pa3HOCThY

0.5

15

Bupn, ero xpurepuu u

0.5




cTpykTypa. JlabopatopHas
paborta «CpaBHEHUE BUJIOB 1O
MOP(]OIOTHIECKOMY
KPHUTEPHUIO)

16

Crpykrypa Buaa

17

BunoobpazoBanue kak
pe3yabTaT MUKPOIBOJIIOLUU

18

CBs13b MUKPORBOJIIOLIUU U
SMUEMUOJIOTHU

19

MaxkposBororus.
ITaneoHTOIOrMYECKHE METOIBI
M3Y4YEHUS HBOJIIOLIUU

20

buoreorpaduueckue MeTo b1
W3Y4YEHUS HBOJTIOIIUN

21

OMOPHOJIOTHYECKHE U
CPaBHHTEIILHO-
MOP(OJIOTUUECKHE METOIbI
U3YUYEHHSI IBOJTIOLIUU

22

MonekynspHO-TEeHETUYECKHE,
OMOXHUMHUYECKHE U
MaTeMaTHYeCKHE METOJIbI
W3Y4YEHUS HBOJIIOLIUU

23

OO61re 3aKOHOMEPHOCTH
IBOJTIOIIH

24

AnanTuBHAs pagraiysl.
HepaBHoMepHOCTH TEMITOB
SBOIIOLAHA

25

Hayunsle runoresst




HpOI/ICXO)KZ[eHI/ISI JK1U3HHU Ha
3emiie

26

I[OHay‘{HBIC MMpEaACTaBICHUA O
3apOXKACHUH KU3HU

27

OCHOBHBIE ATaMbI
HEOPraHUYECKOM IBOJIOLIUU

28

I'unore3sl 3aPOKACHUA )KU3HU

29

Wcropus 3emnu u MeTobl €€
u3yuenwus. JlaboparopHas
pabota «3yuenue u
OTHCaHHNE NCKOITAEMBIX
OCTaTKOB JJPEBHUX
OPTaHU3MOBY

0.5

30

HauvanpHbie sTars:
OPraHUYECKOM 3BOJIFOLIAN

31

OBOIIOLMS 2YKapUOT

32

OCHOBHBIE dTaIIbI 9BOJIFOIIN N
PAaCTHTENBEHOTO MHPA.
[IpakTuyeckas padbora
«M3ydyenue ocobeHHOCTEH
CTPOEHHS PACTEHHUH Pa3HBIX
OT/ICJIOBY

0.5

33

OCHOBHBIE dTAITBI 9BOJOIINHU
KUBOTHOI'O MHpa

34

DBOIIOIHS JKAUBOTHBIX.
[TpakTnueckas pabota
«M3yuyenue ocobeHHOCTEH
CTPOCHHS TIO3BOHOYHBIX

0.5




KHUBOTHBIX )

35

Pa3ButHe xu3HU Ha 3eMII€E 110
Jpam W Ieproam

36

MaccoBble BEIMUpaHUS —
IKOJIOTMYECKNE KPU3UCHI
HPOILLIOrO

37

CoBpeMeHHBIN KOJIOTUUECKHIT
KPH3UC, €ro0 0COOCHHOCTH

38

COBpeMeHHaﬂ CHUCTCMa
OpTraHu4€CKOro npouraoro

39

OCHOBHBIC CHCTEMATHYECKHE
T'pyHIibl OpTaHU3MOB

40

AHTpOII0JIOTHS — HayKa O
YeJI0BeKe

41

PazButue npencrasnenuii o
IIPOUCXO0XKICHUU YEIOBEKA

42

MecTo yenoBeka B CUCTEME
OpPraHNYeCcKOTo MUpa.
JlaGopatopHas pabota
«M3ydyenne ocobeHHOCTEH
CTPOEHUS CKeJIeTa YeJI0BeKa,
CBSI3aHHBIX C

MIPSIMOX O3KJICHUEM)

0.5

43

JIBrKy1LIME CUIIBL
aHTPOIIOTeHE3a

44

CooTHollIeHnE
OMOJIOTUYECKHUX U
COIMATBHBIX (PAKTOPOB B




AHTPOIIOI'CHE3C

45

OcCHOBHBIE cTaanun
AHTPOIIOI'CHE3a

46

[laneorenernka nu
[MaJI€OreHOMHUKA

47

:‘)BOJ'IIOHI/IH COBPEMCHHOTI'O
YCI0BCKa

48

Yenoseueckue pachl.
[TpakTuyeckas pabota
«M3y4eHne 3KOIOrn4ecKux
aJlanTalui YeI0BeKa

0.5

49

MexIuCuUnUILUIMHAPHBIE
METO/IbI AHTPOIOJIOTH

50

3ap0>1<z[eHHe H PAa3BUTHC
OKOJIOTHHU

o1

MeTobl SKOJIOTHH.
JlaGopaTtopHasi pabota
«3yueHnne MeTo10B
SKOJIOTMYECKHUX
HCCIIEIOBAHUI»

0.5

52

3HaueHUE YKOJIOTTUCCKHUX
3HAHMUH JJI YeJIOBeKa

53

Oxonorudeckue (HakTopsl

54

AbuoTtnueckue GpaxkTopsl.
CBeT Kak 3KOJIOTHUYECKUit
daktop. JTaboparopHas
pabota «BpisiBneHHE
MIPUCTIOCOOICHUI OpTraHU3MOB

0.5




K BJIMSIHHUIO CBETaA»

55

AolunoTtndeckue GpakTopsbl.
Temmeparypa Kak
IKOJIOTHUECKUH (aKTOP.
JlaGopaTtopHnast pabora
«BpLsiBICHME
MPUCTIOCOOJICHH OPraHU3MOB
K BIIUSTHUIO TEMITEPATYPhD»

0.5

56

AOlunoTtndeckue GpakTopsbl.
Bnaxnocts kak
IKOJIOTHYECKUH (PaKTop.
JlaGopaTopHnas pabota
«AHatoMHuYeckue
0COOEHHOCTH PaCTeHUH U3
pa3HBIX MECT OOUTAHUS

0.5

57

Cpenpbl 00MTaHMSI OPTraHU3MOB

58

buonornueckue puTMsl

59

Kuznenuslie popmbl
OpraHu3MOB

60

buoTtnueckue pakTopsl

61

3HaucHue OMOTHYECKUX
B3auUMOJICUCTBUN g
CYIIIECTBOBaHUS OPraHU3MOB B
cpene oOuTaHus

62

JKOJIOTUUECKUE
XapaKTEePUCTUKH TOMYIISITUN

63

OcCHOBHBIE TOKA3aTEIN
HOHy.HSII_II/II/IZ YHUCJIICHHOCTD,




IUIOTHOCTb, BO3pAcTHAs U
110JI0Basi CTPYKTypa

OCHOBHBIE ITOKa3aTeIn
MOIMyJIAIUU: POXKIAAEMOCTD,

64 MPHUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKonoruyeckas CTpyKTypa
TIOITYJISTIUN

66 JInHaMuKa ONyJIsALuY U €€
perymnsus
KpuBble pocta UnCIEeHHOCTH

67 nonymsiuyu. Kpusbie
BBDKHUBAHUS
DKonoruueckas HHUIIA BUIA.

68 JlaGoparopHas paboTa 05
«[IpucrmocobaeHus ceMsH '
pacTeHUl K PacCeIeHUIO

69 Bun xak crcrema momyssuiz

70 3aKOHOMEPHOCTH TIOBEJICHUS U
MUTPAIUH )KHBOTHBIX

71 Co0011eCcTBO OPraHU3MOB —
Ouo11eH03

79 DKocucTemMa Kak OTKphITas
cucreMa

73 KpyroBopor BeliecTB 1 MOTOK
SHEPTUH B IKOCUCTEME

74 OCHOBHBIE [TOKa3aTeNN

3KOCHCTEMBI




75

DKOJIOTMYECKUE MTUPAMUIbI

76

HN3menenus COO6H.I€CTB —
CYKIICCCUH

77

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpPEH 1
OKEaHOB

78

[IpupoaHbIE S5KOCUCTEMBI.
DKOocHUCTEMBI TYHJIP, JIECOB,
CTeneH, MyCThIHb

79

AHTpOHOI‘eHHHe 3KOCHUCTCMBbI

80

YpO0IKOCUCTEMBI.
[pakTHueckas paboTta
«M3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dbopMUpOBaHUS OCHOBHBIX
B3aWMO/ICVCTBUI OPraHU3MOB
B DKOCHCTEMax

82

MexaHu3Mmbl BO3JIcHCTBUS
3arpsi3HEHUN pa3HbIX TUIIOB Ha
cyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIIMOHHOM U
DKOCUCTEMHOM YPOBHSX

83

Buocdepa —
oOmierianeTapHas 000JI049Ka
3emin




VYuenue B. U. Bepnanckoro o

84 onocdepe

85 3aKOHOMEPHOCTH
CyIlecTBOBaHUs Onochepsl

86 KpyrosopoTsl BeniecTs u
OMOTreOXMMHUYECKUE IIUKITBI

87 30HaNBHOCTH OMOC(hEpHI.
OcHoBHBIE OMOMBI CYIIIN

88 YcroitunBocTh 6uochepsr

89 DKOJIOTUYECKHE KPU3UCHI U X
MIPUYHHBI

9 Bo3sgeiicTBue uenoBeka Ha
ouochepy
AHTpPOIIOT€HHOE BO3/1EHCTBHE

91 Ha PaCTUTENbHBIN U
JKUBOTHBIN MU

92 OxpanHa npupoIbI
OCHOBHBIE IPUHIIUTIBI

93 YCTOMUYUBOTO Pa3BUTUSA
YeJI0BEYECTBA U TPHPOIBI
Paumnonansnoe

o4 PUPOIOTIONB30BAHNE U
COXpaHeHHne OUOTOTHIECKOTO
pa3zHooOpasus 3eMin
O0001enue 110 TEME

95 «MuKpo3BOJIIOLIUA U €€
pe3yabTaTh)

96 O0001eHue 110 TEME




«Maxkpo3Boironus 1 eé
pe3ybTaThD)

97

O0001eHue 110 TEME
«IIpoucxoxaeHue u pa3BuTue
JKU3HU Ha 3eMiie»

98

O0001eHue 110 TEME
«[IporcxoxKIeHUE YeTIOBCKA —
AHTPOITOTCHE3)

99

O0o0061IeH E 10 TEME
«DKOJIOTHSI — HAyKa O
B3aNUMOOTHOIIICHUAIX
OpPraHM3MOB»

100

O06o01mIeHne TI0 TeMe
«OpraHu3msl ¥ cpeia
oOuTaHus»

101

O000111eH1E IO TEME
«IKOJIOTHS BUIOB U
MTOMYJISALIAI

102

O06001mmeHnne 1o Teme
«buocdepa —rinodbanbHas
HKOCUCTEMA»

OBUIEE KOJIMYECTBO YACOB
10 TIPOI'PAMME

102

7.5







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K NMPeIMETHBIM Pe3y/JbTATaM 0CBOECHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayYK, B (dbopmMHupoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPHPOJIBI U
PEIICHNUN KXU3HEHHO BAKHBIX COLUATBHO-ITHYECKHUX, SKOHOMUYCCKHX,
HKOJIOTUYECKUX TPOOIIEM YeJIOBEYECTBA, a TAK)KE B PELICHUH BOIIPOCOB
palMoHAILHOTO IPUPOONOIB30BaHNUS, B JOPMHUPOBAHUH IIEGHHOCTHOT'O
OTHOIICHHSI K IPUPOJIE, OOIIECTBY, YEJIOBEKY; O BKJIA/Ie POCCUHCKUX H

SaPY6e)KHBIX y‘IéHLIX — OHOJIOTOB B pa3BUTHUC O1oorun

Bnanenne cucremoir 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOTO
IIO3HaHus, UCIOJIb3YCMbBIX B OHOJIOTMYECKHUX HUCCIICAOBAHUAX XKUBBIX
O0OBEKTOB M O3KOcHCTEM (ONUCaHWE, W3MEpPEHUe, MPOBEACHUE
HaOMIOACHNH); CIOCOOAMU BBISIBICHUSI M OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMenune BbBIJIBUT'aTh TUIIOTEC3bI, IMPOBEPATH HX SKCIICPHUMCHTAJIbHBIMU
cpeactBamu, (GopMyiIHMpys Ieldb HCCIEA0BaHMs, aHaJIM3UpPOBATh
MOJTyYEHHBIE PE3YyJIbTAThl U J1€1aTh BBIBOJBI.

BblsiBieHHEe 3aBUCUMOCTH  MEXKIY HCCIEAYEMBbIMH  BEIMYMHAMH,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiageTb CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOMOJAraromue OMoJOrHuecKue TEPMUHBI U TOHITHUS
(’KU3HB, KIIETKA, TKaHb, OPraH, OpraHu3M, BUJI, MOMYJISALUS, SKOCUCTEMA,
oumoreHo3, brnocdepa; MeTaboIU3M, TOMEOCTa3, KJIETOYHBI UMMYHUTET,
O6uocuHTe3 Oenka, OWOMOIMMEPHI, IUCKPETHOCTb, CaMOPETYIISIIHS,
CaMOBOCIIPOU3BEIEHHE, HaCJIEICTBEHHOCTb, W3MEHUMBOCTD,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouosjorudyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOTO MUMMyHHTeTa II.
Opnux, N.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieacTBeHHOCTH T.
Moprana, 3akoH 3apoabimieBoro cxoiactsa K. bapa, sBomtonmionHas

teopuss Y. JlapBuHaA, CHHTETHYECKAass TEOPUS OHBOJIOLUHU, TEOPHUS




antpororene3a Y. Jlapsuna; teopus OuoreoneHoza B.H. Cykauépa;
yuenue H.W. BaBunoBa o meHTpax MHOroo0pasus U MPOUCXOKICHUSI
KyJIbTYpHBIX pacTeHuii, yudenue A.H. CeBepuoBa 0 mOyTIX u
HaIpaBJICHUSX 3BOIOINH, yaeHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3usi TOTOMKOB IIEPBOTO MMOKOJICHUS, paClIeTICHUS
MPU3HAKOB, HE3aBUCUMOT0 HacienoBaHus mnpuszHakoB I'. Menpaens;
CLICTUIEHHOTO HAaCJEI0BaHUS IPU3HAKOB U HAPYIIEHMs CLEIUICHUS
resoB T. Moprana; roMOJIOTM4ECKUX PAIOB B HACJIECICTBECHHOU
n3menunBocty H.M. BaBunoBa; renermuyeckoro paBHoBecus JIk.
Xapmu wu B. Baitabepra; 3apoxpimeBoro cxoxactBa K.  bopa;
Oouorenernueckuii 3akon J. ['exkens, @. Miomiepa);

MIPUHIIMIIBI (YUCTOTHI TAMET, KOMIIEMEHTApHOCTH);

npaBwia (MuHuMyma FO. JIubuxa, sKonoruueckoil nmupamuibl 4uced,
OMOMAacCChl U DHEPTHUH);

runoresbl (koauepBatHoi A.W. Omapuna, nepBu4yHOro OynboHa J[K.

Xonzetina, mukpocdep C. Dokca, pudozuma T. Uek)

VYmenue peuiatb IMOHCKOBBIC OHoJIOrn4YecKue 3aJa4H, BbIABIIATDH
IIPUYUHHO-CIICACTBCHHBIC CBA3U MCXKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, nmpoueccamMm M SABJICHUAMH; JCJIATb
BbIBOJIbI M ITPOTHO3BI HA OCHOBAHUWH ITOJTYUYCHHBIX PE3YJIBTATOB,

COCTAaBJIAAITb TCHOTHUIIMYCCKHUE CXCMbI CKPCIIMBAHUSA JIS pa3HbIX THUIIOB
HacJICAOBaHHUA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IICPEHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMU OpPraHOB y pAacTEHHH, >KUBOTHBIX U YEJOBEKAa; MEXAY
JTarnaMu OOMEHa BEILIECTB; TallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LUKJIOB OPTraHU3MOB; dTallaMyi SMOPUOHATIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOMTaHMS,
mpoleccaMi  SBOJIIONMH;  JIBIKYIIUMH CHJIaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU Pa3IMYHBIX 3KOCHCTEM M MPUCIOCOOJICHUSIMU K HUM

OpraHU3MOB

YMeHue BBIJCISITh CYIIIECTBEHHBIE PU3HAKH:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouochepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PpACTEHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX

B OpraHusmax paCTeHHﬁ, KHUBOTHBIX H YCJIOBCKA, OMOJIOTMYECKUX




mporeccoB: oOMeHa BemecTB  (Merabonu3M), HHG(oOpMamuu U
IPEBpAIICHHs SHEPTUH, OPOXKEHHUS, aBTOTPOGHOTO M TeTepoTPO(HOTrO
TUTIOB MHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, ASMOpHUOreHes3a, IMOCTIMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOKEHHS, WHIUBHUIYAIbHOTO Pa3BUTUSI OpraHU3Ma (OHTOTECHE3a),
B3aUMOJCHCTBHS TEHOB, TETEpPO3NCa; MACHCTBHH HCKYCCTBEHHOTO
oTOOpa,  CTAOMJIM3UPYIOLIErO,  JBIDKYHIETO M Pa3pbIBAIOILETO
€CTECTBEHHOT0 0TOOpa; a/UIONAaTPUYECKOr0 M CHUMIIATPHUECKOIrO
BU1000pa30BaHMs; BIUSHUS JBIDKYIIMX CHJI 3BOJIIOLUHM HAa TeHO(POH.
HOIYJISIUN; MPUCIIOCOOJIEHHOCTH OPraHM3MOB K CpeAe OOWTaHWS,
qcpeaoBaHus HaHpaBJ’IeHI/Iﬁ OBOJJIOLUMH; KPYroBopoTa BCHICCTB U

IIOTOKA SHCPI'H B 9KOCUCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMCHHA BBIACIIAATL CYHICCTBCHHBIC IIPHU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M DYKapUOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTE€OIIEHO30B M IKOCUCTEM;
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOr0 M JHEPreTHYECKOro oOMeEHa,
XEMOCHHTE3a, MHTO3a, MeiH03a, OIUIOAOTBOPEHHS, pPAa3BUTUS U
Pa3MHOKEHHS, MHIUBHUIYAIbHOTO Pa3BUTUSI OpraHu3Ma (OHTOTeHE3a),
00pBOBI 3a CyIIECTBOBAaHUE, €CTECTBEHHOI0 0TOOpa, BU1000pa30oBaHus,
MPHUCIIOCOOJICHHOCTH OpraHU3MOB K CpeAe OOWTaHWs, BIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOTI€HHBIX U3MEHEHHUH B 3KOCHUCTEMax
CBOEH MECTHOCTH, KpyroBOPOTa BEIIECTB M MPEBPALICHUS 3HEPTUH B

o6uocdepe

Ymenue HCIOJIb30BaTh COOTBETCTBYIOIIHE apryMeHTHI,
OHMOJIOTUYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTeNbCTBA
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpPraHuU3MOB W cpelbl OOWTAaHMSA; €IWHCTBA YEJIOBEYECKUX pac;
HE00XO0IMMOCTH 37J0POBOr0 00pa3a *KU3HU, COXpAaHEHHs pa3HOOOpa3us
BHUJIOB MW OJOKOCHCTEM KaK YCJIOBUA COCYHICCTBOBAHUA IMPHPOABI U

YEJIOBCUYECCTBA

YMeHHe KpUTHUECKH OIEHUBATh WHGOPMAIMIO OHOJIOTHYECKOTO
coJiepKaHusl; UHTEPHPETUPOBATH STHUECKHE AaCIEKThl COBPEMEHHBIX
UCCIeIOBaHU B~ OWoyNorud,  MeOuIMHE,  OMOTEXHOJIOTHH;
paccmarpuBath r100anbHbIe IKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

MO3ULHIO




IHHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
IO BUOJIOI'NA

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKAaHUA

buonorus kak Hayka. JKuBble CHCTEMBI U UX U3YUCHUE

11

CoBpemeHnHass OHOJOTMS — KOMIUIEKCHAsh Hayka. buojormueckue Hayku U
u3ydaemple uUMH mpobrembl. DyHAaMEHTaIbHBIC, TMPHUKIATHBIE W TOWCKOBBIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizanHbie ¢ Ouonorueid. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA: MEIHUIIMHE, CEJIbCKOM XO35HCTBE,

IIPOMBIINIIICHHOCTH, OXpPaHC IIPUPOIAbI

1.2

JKuBble cuCTEMBI Kak mpeaMeT u3ydeHus: Ouosioruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMMYECKOI'0 COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTh, CIOXKHOCTh M
YIOPSII0YEHHOCTh CTPYKTYpBHlI, OTKPBITOCTb, caMoopraHu3arus,
CaMOBOCIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUHUBOCTD, POCT U PA3BUTHE.

YPpOBHHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISILIMOHHO-BU/I0BOIA, SKOCUCTEMHBIN
(OmoreonieHoTHueckuit), O6uocdepHsiit. I[Iporecchl, MPOUCXOAANIME B >KHUBBIX
cuctemMax. OCHOBHBIE TpPHU3HAKK KUBOTO. JKu3HB Kak (opma CyIIECTBOBAHUS

MaTCpun

13

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, wu3MepeHHe, SKCIEPUMEHT,
cucTeMaTu3anus, MeTaaHanu3. I[loHATHE O 3aBUCMMOH UM HE3aBHCHUMOM
nepemenHoll. [InanupoBanue skcnepuMenTta. [locTaHOBKa U MpoOBEpKa THIIOTES.
HyneBass rumote3a. Ilonsatue BBIOODKM U €€ HOCTOBEpHOCTh. Pa3zbpoc B
Onosornuecknx MaHHbIX. OIIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3yIbTaTOB.
[TpyunHBI UCKaXeHHsSI Pe3yabTaTOB JKCHepuMeHTa. [IoHSATHE CTaTUCTHYECKOTO

TECTa

Knerka kak Onosnormyeckast CHCTEMA

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAs €UHMLA >KUBOTO. VICTOpHUS OTKpBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T. 1lIBanH, M.
[neiinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.
MeTobl MOJIEKYJIIPHOM M KJIETOYHOM OHMOJIOTMH: MUKPOCKOMHS, XpoMaTorpadus,
anexkTpodopes, METOH MEUYEHBIX aTOMOB, middepeHraIbLHOE

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTHUBUPOBAHHUC KIICTOK

2.2

XUMHYECKUH COCTaB KIETKA. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIeMEHTHL. Boga u

€€ poib KaKk pacTBOPUTEINS, PEareHTa, y4acTHE€ B CTPYKTYPUPOBAaHUM KIIETKH,




TEIUIOPETy . MuHepanbHbIe BElIeCTBa KJICTKH, WX OWOJIOTHYECKask POb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMHUHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Moiyekynsl. IlepBuuHast cTpykTypa Oenka, MeNnTHAHAs
CBA3b. BropuuHas, TpeTHyHas, 4YEeTBEPTUYHAs CTPYKTYphl. [leHaTypauus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonornueckue ¢hyHKIUMU OEITKOB.
VYrneBoabl. MoHOcaxapuipl, AMcCaxapubl, OJUTrOCaxapuabl U IOJIMCAXAPUIbL.
OO0muit mnaH CcTpoeHUusT W (PU3UKO-XMMHUYECKUE CBOMCTBA  YIJICBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuaer. ['mapodunsHo-TUIpOodOOHBIE cBoMcTBa. Kitaccudukamuss numumos.
Tpurnuuepunsi, dochomunuasl, BOCKH, CTepouabl. buomormdeckue QyHKIHH
munuoB. O0mIHe CBOWCTBa OMOIOTHYECKUX MEMOpaH — TeKY4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JHK u PHK. Crpoenune HYKIEHHOBBIX KHUCIOT.
Hyxneoruasl. [Ipunmun kommmiemenTapaoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitHas criupans. MecToHaxoxacHue u ononorndeckune ¢pynkmun JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsi3u B MoJekyiae ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBICHHBIE TEPEHOCYNKH, HX (PYHKIIUU B
kietke. CekBenuponanue /JHK.

CtpykTypHast Ouojorus: OMOXMMHYECKHE U OWO(PU3MYECKHE HCCIeIOBaHUS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbI OMOMOJIEKYIT

2.3

Tunsl  KJIETOK: dJyKapuoTHYecKas M HIpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxem.
OcobeHHOCTH CTpoeHusi TeTepoTpodHOl M aBTOTPO(HOM MPOKAPHOTHUYECKHX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHHE SyKApUOTHUECKOW KieTku. [lmazmatumdeckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTuieckoil MmeMOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (nuddysus,
obOneruénnass nud@ysus), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancropt). [lomynponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBoro
Hacoca. DHJOLIMTO3: MUHOLUTO3, (haronuro3. Jk3ouuTo3. Kietouynas creHka.
CrpykTypa 1 GyHKIHU KIETOUYHOU CTEHKH PACTECHHM, TPHOOB.

Hutommazma. Iluto3oms. Ilutockener. JIBuxkeHuwe 1muTomina3mbl. OpraHoubl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (yHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMJOB KJIETKU. CTpOCHHE TPaHYJISIPHOTO PETHKYIyMa.

Cunre3 pacTBopuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nmamkwii




(arpaHynspHBIA) SHIOIUIA3MAaTHYECKUH peTuKyinyM. CekpeTopHas (QyHKUIUS
annaparta ['onpmxu. Tpancnopt BemecTB B KieTKe. Bakyonum pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU/IbI KIIETKU: MUTOXOHAPUH, TTACTUIBL.

Crpoenne W (yHKIMM MUTOXOHAPUN ¥ miacTui. llepBuuHble, BTOpUYHBIE U
CIIOKHBbIE  MIACTUABl  (POTOCHUHTE3UPYIOUIMX  AYKApUOT.  XJIOPOILJIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opraHougsl kietku CrpoeHne M (QyHKIMH HeMeMOpaHHBIX
opraHouioB KjeTku. PubGocombl. MukpodunameHTsl. MplllIeYHbIE KIIETKH.
Mukpotpy6ouku. Kierounsiii nentrp. CTpoeHHE W JBHIXKEHHE JKTYTUKOB U
pecHnyek. MUKpoTpyOOUKH ITUTOILIa3Mbl. L{eHTpHoIib.

Anpo. Obonouka sijpa, XpOMAaTUH, KapuOIUIa3Ma, SIPBILIKUA, WX CTPOEHUE U
byakuu. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHUE
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapHOT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOM)

2.4

AccuMuisiiMsl M JUCCUMMIISALUS — JIBE CTOPOHBI MeTaOonn3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM M reTepoTpOPHBIA. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. DJHepreTuyeckoe obOecrieuyeHue KiIeTku: mpeBpamienue ATO B
oOMeHHBIX Tmporeccax. DepMeHTaTUBHBIM XapakTep peakiuil KJIETOYHOTO
Merabonm3ma. DEepMEeHTHI, WX CTPOEHHE, CBONCTBA W MEXaHU3M JICHCTBUSI.
Kodepmentsl. OTinuns GepMEeHTOB OT HEOPraHUYECKUX KaTalnu3atopoB. benku-
aKTHUBATOPbl M OEJKU-WHTHOMTOPBL. 3aBHCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHMYecKHX BemecTB B kieTke. PortocuHTe3. Poib
XJloporjactoB B mpouecce ¢orocuHTe3a. CBetoBas U TeMHOBas (hasbl.
ITponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbIX (PAaKTOPOB Ha CKOPOCTh
¢dotocunTe3a. 3HaueHue (HOTOCUHTESA.

XeMmocuHTe3. PaznooOpa3re opraHn3MOB-XeMOCHHTETHKOB: HUTpUDUIIUpYIOLIHE
OakTepHH, Kele300aKTepuu, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buasl Opoxenus. IIpogykTel OpoxeHHS U HUX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOoOHbIE MHUKpPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIEe3HEH.

AdpoOHBIE OpraHU3MBbl. DTalbl 3HEpreTuyeckoro oomeHa. [1oAroToBUTENbHBIH
stan. ['Mukonn3 — 6ecKuciIopogHOe paculieryieHUue TI0KO3bI.

buonornueckoe OKHUCIEHUE, WM KJIETOYHOE JbIXaHue. Ponb MUTOXOHAPUN B
rporeccax OHOJIOTUYECKOT0 OKHCIICHUS. [{uknuueckue peakiuu.

OxucnurensHoe ¢Gochopunupobanue. [IpenmymiecTBa a3podHOro MmyTH oOMeHa




BEIIECTB Tiepe1 aHadpoOHBIM. D(H(PEKTUBHOCTD IHEPTETUUECKOT0 OOMEHa

2.5

Peakium MaTpu4HOrO CHHTE3a. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIUIX
MaTpUYHOTO cuHTe3a. Peanu3zanus HacneacTBeHHON nuHbopManuu. [ eHeTHueckuit
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPHIILIUU: KOMIUIEMEHTAPHOCTh, aHTHIIAPAJUIEIbHOCTh, ACHMMETPUYHOCTD.
Tpancnaums u e€ stanbel. Yuactue TpancnopTHbix PHK B OuocuHTe3e Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponbp pubocom B
O6uocunTese Oenka.

Opranuzanys reHoMa y IpOKapuoT U SYKapHOT. Perynsius akTHBHOCTH T€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauus oOMEeHHBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycel — HekinerouHsle (OpPMBI JKMU3HH M oOnuraTHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

BupycHsie 3a0oneBanusi 4yenoBeka, XUBOTHBIX, pactenuit. CIIN]/, COVID-19,

cConraJIbHbIC U MCIUIIMHCKHUEC HpO6JIeMI>I

2.6

Knerounslif 1ukn, ero mnepuoabl u perymauus. HMurtepdaza U MuUTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B HMHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunreTnueckuit  (HOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 [IHK - permnukanumsa. Ilpunnunsr permkanuu  JITHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanuszm permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
Tenomepasa. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rafmouaHbIl  HAabopbl XpomocoM. ['omonornynsle xpomocomsbl. IlonoBble
XPOMOCOMBI.

Jlenenue xiietkn — MuTo3. CTaguu MUTO3a U MPOMCXOASIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 n nuTokuHe3. buosornueckoe 3HaueHHE MHUTO3a.
Perynsauus MUTOTHUYECKOTO ITUKIA KIeTKH. [Iporpammupyemas kieroyHasi ruoesb
— amomnTo3.

(DYHKHI/IOHa.]'H)HaH TCHOMUKA

OpPaHI/ISM Kak OMOJIOrHuYecKas cucreMa

3.1

O)IHOKJ'IeTO‘—IHI)Ie, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpFaHI/ISMI)I nu
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl pa3MHOXXEHHS OpraHU3MOB: Oecrosoe (BKJIIOYash BEreTaTUBHOE) W
mosoBoe. Bumbl  Oecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [lomoBbie KIeTKH, Wik TameThl. Melo3. Ctanun meino3sa.

[ToBenenue xpomocom B Meoze. Kpoccunroep. buonornueckuii cMbIci Meno3a




1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IUKJIE OPTaHU3MOB.
[Ipen3zaponpiieBoe pa3Butue. ['amerorenes y *UBOTHBIX. [10yI0BbIE Kelne3bl.
OOpa3oBaHue M pa3BUTHE IIOJOBBIX KJIETOK. CHepMaroreHe3 M OOIEHE3.
CrpoeHne mnojioBbIX KIETOK. OIUIOAOTBOpPEHHE M AMOPHUOHAIBHOE DPAa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAapYXHOE, BHyTpeHHee. [lapreHorenes.
WunuBuayanbHoe paszBuTHe OpraHnu3moB (oHToreHe3). Cramuu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe arymku). Jpobnenue. Tumbl qpodnenns. OcobeHHOCTH
JIpOOIeHUST MIICKOMUTAIOLIMX. 3apOJIbIIIEBbIC JUCTKU (racTpyJisiius). 3akiagka
OpraHOB M TKaHEW M3 3apobIIIEBBIX JTUCTKOB. B3anmmHoe BiusHHME 4dacTel
pa3BuBaloOlIerocs 3aponplma (3MOpUOHANbHAS MHIAYKLHKA). 3aKiajgka IUlaHa
CTPOEHHMSI )KUBOTHOI'O KaK pE3yJIbTaT MEPAapXUUYECKUX B3aUMOJCHCTBUI I€HOB.
Bnusiaue Ha 3MOpHOHAIBHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIICH
Cpenpbl.

Poct u paszsurtue xuBoTHbIX. [locTamMOpronanbublil iepuoa. [Ipsimoe u Henmpsimoe
pasButHe. PasButue ¢ meramopdo3om y OECHO3BOHOYHBIX M TO3BOHOYHBIX
XKUBOTHBIX. bHOJOrMYeckoe 3HAYEHUE NPSIMOrO W HENPSIMOrO Pa3BUTHUS, HX
pacnpocTpaHeHue B mpupoze. Tumbl pocta KUBOTHBIX. DaKTOPHI Peryisluu
pocTta JKMBOTHBIX M denoBeka. CTaluud MOCTIMOPHUOHATBLHOTO pPAa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [lepnoibl OHTOreHe3a yeaoBeKa.

Pasmuoxkenne wu pasutue pactenuit. ['ametoputr u cnopodur. Meito3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHMe cmop B Impolrecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHWE M PA3BUTHE PACTUTEIBHBIX
Opranus3MoB. /[BoitHOe OMI010TBOpEHNUE y IBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3BUTHEC CCMCHU. MexaHu3MbI peryjiaunuu OHTOICHE3a Y paCTeHI/Iﬁ N ) XMBOTHBIX

3.2

Ucropust craHOBieHWS W pa3BUTUS TEHETUKH Kak Hayku. OCHOBHBIE
TEHETUYECKHUE TIOHATHS U CHUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIE
IEHbl, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM W PELECCHUBHBIN NPU3HAK,
TOMO3UTOTa, TETEePO3UTOTa, UHUCTasl JUHUSA, THOPUIBI, TEHOTHUI, (EHOTHII.
OcCHOBHBIE  METOABl TEHETHKW: THUOPHUIOJOTUYECKHA,  ITUTOJOTHUYECKHMA,

MOJIEKYJISIPHO-T€HETUYECKUI

3.3

Mounorubpuanoe ckpemubanue. [lepsoiii 3aKkoH MeHienst — 3aKoH eJMHO00pa3us
ruOpuI0B TeEpBOro MokojeHusd. IlpaBwiio goMuHHpoBaHMA. BTopoit 3akoH
MeHngens — 3akOH paclIelyieHus MpU3HAKoB. LluTonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UmoTe3a 4ucToThl raMerT.

AHanuzupyromiee ckpeuiuBaHue. IIpomMeXyTOUHBIM XapakTep HacleJOBaHMS.
Paciennenue npu3HaKkoB IIPpY HENIOJIHOM JOMUHUPOBAHUHU.

Jurnbpunnoe ckpemuBanue. Tperuil 3akoH MeHzenss — 3aKOH HE3aBUCHMOTO

HacCJICJOBaHUA IIPpHU3HAKOB. HI/ITOJIOF NMYCCKUC OCHOBBI I[I/IFI/I6pI/I,Z[HOFO




CKpEIIMBAaHUS.

CueruienHoe HacienoBanue npu3HakoB. Paboter T. Moprana. CrerieHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHHE CLEIJICHUS MEXAY TeHaMH. XPOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpeAeTIeHUs] Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTeporaMeTHBIM ToJI. | 'eHeTnueckas
CTPYKTypa TIOJIOBBIX XpomocoM. HacnenoBanue mNpu3HAKOB, CLEIJICHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOKECTBEHHOE JEHCTBUE
refa. MHOXXECTBEHHBIN ajuiean3M. BzammojeiicTBHe HeEaNIENbHBIX TI'SHOB.

KommnementapHocts. Dnucras. [Tomumepus

3.4

BzaumoneiicTBue reHoTHIIA U cpeabl ITpU (popMUpoBaHKH (peHoTuma. M3mMeHunBoCcTh
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE NPU3HAKU. BUJIbI N3MEHUMBOCTHU:
HEHACJIEICTBEHHAs U HACJICICTBEHHAS.

MomudukanonHas  M3MEHYMBOCTb.  Pomb  cpenpl B (OpMHpPOBAHUU
MOAM(UKAMOHHON N3MEeHYnBOCTH. Hopma peakumu npusHaka. BapranmonHsIi psin
n BapuauvoHHas kpuBass (B. MHMoranncen). CpolicTBa MoJIu(pUKaIIMOHHON
U3MEHYHBOCTH.

I'enoTunMyeckas n3MeHUYUBOCTh. CBOMCTBA TEHOTUIINYECKON N3MEHUNBOCTH. BHibl
TFeHOTUITMYECKON U3MEHUNBOCTH: KOMOMHATUBHAS, MyTallHUOHHAs!.
KomOunatuBHasi W3MEHYMBOCTH. Mei03 M TIOJIOBOM Mpolecc — OCHOBa
KOMOMHATHUBHOM M3MEHUYNBOCTH. POJIb KOMOMHATHBHONW M3MEHYMBOCTU B CO3JIaHUU
TeHEeTUYECKOro pa3HOo0pasus B Ipejiesiax 0JTHOTO BUJIA.

MyTanuoHHas U3MEHYMBOCTb. BUIbI MyTaIMii: TeHHbIE, XPOMOCOMHBIE, F[EHOMHBIE.
CrioHTaHHbIE U MHAYLMPOBaHHbIE MYyTallMH. SIIepHblE W LUTOIUIa3MAaTUYECKUE
Mytaruu. CoMaTH4YecKue U MOJI0Bble MyTayu. [IpuurHbI BO3HUKHOBEHUST MyTallU.
Mytarensl M UX BIUSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
rporiecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HacaeACTBEHHOM n3MmenunBoct (H.M.

BaBI/IJ'IOB). BHCHIICpHaH N3MCHYHMBOCTHh U HACJIICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMMa HMCCIEIOBAHHUS TE€HOMa
yernoBeka. MeTOoIbl  HM3Y4YeHUsT TE€HETMKM  YeJIOBEKa: T€HEaJOTMYeCKUi,
OJIM3HELIOBEIH, LIUTOIr€HETUYSCKHUM, MONYJIALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeereHue TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M1P-anamu3a. HacnenctBenHble  3a0ojeBaHUSA  YeIOBEKa. I CHHBIE U
XPOMOCOMHBIE 0oJIe3HH YeJIoBeKa. bone3nu c HacJIeICTBEHHOM
MPEPaCONOKEHHOCThIO. 3HAYEHHE MEIUIIMHCKON T'€HETUKH B MPEIOTBPALLICHUN

M JICYCHNH I'eHETHYECKHUX 3a00yieBaHMii yeoBeka. CTBOJIOBEIE KIIETKU




3.6

JlomecTuKanus U cenekuus. 3apoKACHUE CENEeKIMU U JoMecTukanuu. Yuenue H.1.
BaBuiioBa 0 1meHTpax MpPOUCXOXKICHUS U MHOTOOOpa3us KYJIBTYPHBIX PAaCTCHHM.
Ponb cenexuuu B co3gaHUM COPTOB paCTEHUM U MOPOJ KUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PsIIOB B HaciencTBeHHOM m3meHunBoctu H.U.
BagBuiioBa, ero 3naueHue i CEJICKIIMOHHON PabOTHI.

Metonpl  ceneknMOHHOW  paboThl. MCKycCTBEeHHBIM  OTOOp: MaccoBBIH U
VHJIUBUYaIbHBI. Oransl KOMOMHAIIMOHHON CCJICKIIUH. Wcneiranue
mpou3BoauTeNed 1O TOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKU
(heHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ IoMoIIbio aHanu3a JJHK.
HckyccTBEeHHBIN MyTareHe3 Kak METOJ CEJICKITMOHHOM pa0doThl. PaguaimoHHbIi 1
XUMHYSCKH MyTareHe3 Kak WCTOYHMK MyTallMid Yy KYyJbTYPHBIX (opM
opranu3moB. Vcnosib30BaHME TE€HOMHOIO  pPEJAKTHPOBAHHUS W METOJIOB
pexombunanTHbeix JIHK 1715 momy4yeHuss ©cXoIHOTO MaTepuaa AJisi CEJIeKIHH.
[Tonyuenue nmonurionaoB. BuyTpuBunoBas rudpuausanus. biuskopoactBeHHoe
CKpelIuBanue, uiv nHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WU ayTOPUIUHT.
I'ereposuc u ero npuuunnel. Mcnonb3oBanue rereposuca B cenekiuu. OtaanéHnas
rubpuam3anus. [Ipeomonenne Oecrionus MEKXBHIOBBIX THOpHIOB. JlocTkeHus

CEJICKUIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEeKTHI, UCIIONIb3yeMbIe B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYIbTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepUCTUKA. TpaaulMOHHAass OMOTEXHOJIOTHS:
xjie0oneyeHne,  IMOJTY4eHHE  KHCIOMOJOYHBIX  HPOAYKTOB,  BHHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHl MHKPOOMOJOTHYECKUX TEXHOJIOTUH.
IIpou3BosncTBO  Oenka, aMMHOKMCIOT M BUTaMHHOB.  ckyccTBeHHOe
OIUIOAOTBOpEHNE. PEKOHCTpyKIMs SWLIEKIETOK W KJIOHHPOBAHUE JKUBOTHBIX.
Meroa TpaHCIIIIaHTaUU SAEP KIETOK.

XpoMOCOMHass M Te€HHass HHXeHepusa. VICKyCCTBEHHBIM CUHTE3 Te€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W NEepCreKTUBHI
XpOMOCOMHOM M TE€HHOM UWHXeHepuu. MeaunuHcKiue OHOTEXHOJIOTHH.

HWcnonp30BaHie CTBOIOBBIX KIIETOK

Cucrema u MHOI‘OO6pa3I/IC OpTraHu4eCKOro Mupa

4.1

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHas  cucTeMa
opraHudeckoro wmwupa. llpuHIMNbl Ki1accupukanuu opraHu3smMoB. OCHOBHBIE
CHCTEMAaTHYECKHE TPYIITBI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHHS M JKU3HEACATEIHHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
npoTtucThl. KonoHuanabHble opranu3Mbl. J[BHKeHHE OJJHOKIETOYHBIX OPTaHU3MOB:
amMEOOUTHOE, JKI'YTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKJIETOYHBIX OPraHU3MOB.

PaznpaxuMocTh y OTHOKJIETOUYHBIX OPraHU3MOB. TaKCUCHI




4.2

MHorokJieTouHble pacTeHHs. B3anMOCBs3b YacTeld MHOTOKJIETOYHOTO OPTraHU3Ma.
TkaHu, opraHbl U CUCTEMbl OPraHOB MHOTI'OKJIETOYHOTO opraHusMa. OpraHusm
Kak eamHoe uenoe. Tkanu pacreHuid. Tumbl  pacTUTENbHBIX TKaHEM:
oOpa3oBarenpHasi, I[OKPOBHAs, TMPOBOIAIIAS, OCHOBHAs, MEXaHHYCCKAsl.

OcoOenHoctu cTpoeHws, GYHKIIUN U PACTIONOXKEHHS TKAaHEH B OpraHax pacTeHUH

4.3

BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHUd. OYHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[Bu>keHre MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. IloriomieHue BOABI, YIVIEKUCIOIO ra3a M MUHEPAJIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3zoB uepe3 MOBEPXHOCTh KIETKU.
TpancriopTHble cucCTeMbl pacTeHui. Beimenenwe y pacreHuid. 3ammura y
MHOT'OKJIETOYHBIX pacTteHuid. Kyrukyna. CpencrBa MacCMBHOW M XMUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M perynsiuus y OpraHu3MoB. Pa3znpaxumocTb U peryisiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeniecTBa M X 3HAUCHUE

4.5

MHOroKk/IeTouHble  KMBOTHBbIE.  B3auMOCBs3pb  4acTei  MHOTOKJIETOYHOIO
opranusma. TKaHM, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOUYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KMBOTHBIX M YeJOBEKa. THIIBI
JKUBOTHBIX TKaHEH: OIUTCINAIbHAA, COCAWHUTCIIbHASA, MbIIICYHAA, HCPBHAL.
OcoOenHoctu cTpoeHHs, (YHKIMHA ¢ paCHONOXKEHHs TKaHe B opraHax

JKHUBOTHBIX U YCJIOBCKaA

4.6

Opransl U cUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMM OPraHOB U CHUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHMH ckeneT. CTpOEHHE W THIbl COCTUHEHUS
KOCTEM.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme sxuBoTHBIX. [lnTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kUBOTHbIX. KoxkHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOXXHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas cCUCTeMa 4esloBeka. MeXxaHu3M
BEHTWISIMM JIETKUX Yy NOTUI W MIEKONMUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XHMBOTHbIX. KpoBeHocHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BbleneHue y opraHu3zMoB. Beienenue y
KUBOTHBIX. COKpaTuTENnbHbIe Bakyosd. Opransl BoleneHus. CBs3b OJOCTH TeNa
C KPOBEHOCHOW M BBIIEIUTEIBHOW CUCTEMAMH. BblaeneHue y IO3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIokpoBBI M nx

IIPOU3BOJIHBIE.




Pa3znpaxxuMocTs 1 perynsuus y opraHu3MoB. Pa3apakxuMocTh y OAHOKIETOYHBIX
opranu3zMoB. Takcuchl. Pa3npaXMMOCTb M perysisauus y MHOI'OKJIETOYHBIX
pacteHuil. PocToBble BEIECTBA U UX 3HAYEHHUE.

HepBHast cuctema u peduieKTOpHasi peryiisilusi Y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepgHas cuctema u e€ otaesnsl. DBOIIOLMOHHOE YCIIO)KHEHHE CTPOEHUS] HEPBHOM
CHCTEMBI y KUBOTHBIX.

PazpaGotka anroputMoB u mporpamm i 3PQPeKTHBHON (PyHKIHOHATIBEHON
aHHOTAllUM ~ TEHOMOB,  TPAHCKPUITOMOB,  INPOTEOMOB,  MeTaboJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEIOBEKA

OpraHmM YCJIOBEKA U €0 3I0POBBE

5.1

Opranel ¥ cuCTEMBI OPraHOB uyenoBeka. OTaesbl TOJIOBHOTO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycnoBHbIE U yCIOBHBIC
peduexcel. 'ymopanbpHass peryisiuss W SHAOKPUHHAS CHCTEMa >XHUBOTHBIX H
yenoBeka. JKenes3bl SHAOKPUHHOM CUCTEMBI M UX TOPMOHBI. [leificTBHe TOpMOHOB.
B3auMocBs3p HEpBHOM M SHAOKPUHHOM cucteM. I'mnoranamo-runoguzapHas

cucrema. Pedekc u peduektopHas nyra. beaycnoBHbIe U YCIOBHbIE PeQIIEKCHI

5.2

3amuTa opranu3ma oT Oose3Heil. iIMMmyHHas cucrema 4denoBeka. KineTouHslil u
TYMOPJIBbHBIA MMMYHHUTET. BpoXa€HHBINA, NPHOOPETEHHBIH crenn(uyecKui
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanutenbHble OTBETHl OpraHu3MoB. Poib

BpO)K,Z[éHHOl"O HUMMYHUTCTA B Pa3BUTUN CUCTECMHBIX 3a00J1CBaHNIM

5.3

KpoBeHnocHast cuctema u e€ opranbl. Cep/ie, KpOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooOparienus. Pabora cepana u e€ perymnsamus

5.4

Hpixanue yenoseka. Juddys3us razoB yepe3 moOBEPXHOCTh KIETKH. [[pIxarenpHas
cuctemMa  4enoBeKka. JlpIxaTenbHas  MOBEPXHOCTb. Perynsiuus  JbIXaHHS.

JpixarenpHble 00bEMBI

5.5

[InmeBaputenbHas cuctema 4venoBeka. OTHenbl MUIEBAPUTEIBHOTO TPAKTA.
[InmeBapurensHble  Kene3bl.  BHYTPUNOIOCTHOE M BHYTPHUKIIETOYHOE

IMUIIICBApPCHUC

5.6

ITokpoBbl u ux npousBoaHsle. Opranbl BbiaeneHus. [louku. Crpoenue u
¢byHKMOoHNpOoBaHue HeppoHa. DuibTpaus, CeKpelnus U 00paTHOE BCaChIBaHUE

KaK MEeXaHU3Mbl paboThl OpraHoB BelieneHus. OOpa3oBaHuE MOYH Y YEJIOBEKA

5.7

I[BI/I)KGHI/IC YyeJIoBeKa: MElIeuHas cucremMa. CKeleTHEIC MBIIIIBI U HUX pa60Ta.

CtpoeHue ¥ TUIIbI COEIMHEHUS KOCTE!

Teopus sBomtonnu. Pa3Butue KuU3HN Ha 3emie

6.1

OpomonmonHass  teopuss Y. [JlapBuHa. IlpeanochuikM  BO3HUKHOBEHHMS

napBuHu3Ma. JKu3Hb 1 Hay4dHas aestenabHocTh Y. JlapBuHa.




JiByoxymue cuiibl 3Boironuu BUIoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTH
pa3sMHOXKEHHs OpraHM3MOB, HACJIEJICTBEHHas M3MEHYMBOCTb, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHdeckoir Teopun 3Boiroruu (CTD). HeitrpanpHas Teopus
sBotoru. CoBpeMeHHasi 3BOJIIOLIMOHHAsL OMOJIorHsl. 3HaUeHUE SBOJIIOLIMOHHON

TEOpUH B (DOPMHUPOBAHUH €CTCCTBEHHO-HAYYHON KaPTHHBI MUPA

6.2

[Monmynsauus kak sjeMeHTapHas enuHuna 3Bositolud. COBpEMEHHBIE METO[bI
OLICHKM T'€HETHYECKOT0 pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooH/a TOMYJSIUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOPhl  (IBMKYIIME CHJIBI) 3BOJIOLUH. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeiidp reHOB — ciywaifHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT aulened B momymsamusax. Oddekr
OCHOBATEJIL. Murpanuu. W3onsauus HOIYJISLIMNA: reorpaguueckas
(mpoctpaHcTBeHHas ), Oroaorudeckas (penpoayKTUBHAS).

EcrecTBennblii  orOop — HampaBusiommid  ¢paxTop dBomoiuH.  DopMel
€CTECTBEHHOI0  0TOOpa:  JABIXKYILIUN, CTaOMIU3UPYIOLIUHM, Pa3pbIBAIOLINI
(mu3pyntuBHbii). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  Pe3ylbTaT  MHUKPOIBOJIOLUM.
Bo3HukHOBeHHe — mpucriocoOneHuii y  opraHu3MoB.  Apomopdo3sl U
uanoanantauuu. [lpumeps! npucnocoOneHuil y opranu3mMoB. OTHOCUTENBHOCTh
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u CTpykTypa. BunooOpazoBaHue Kak pe3ysbTar
MUKpO3BOJIIOLUHU. M3omsauus — kimrodeBod ¢akrtop BuIooOpasoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: AJIONATPUIECKOE (reorpaduueckoe),
CHUMITaTpUYeCKoe  (IPKOJIOTHYECKOE),  «MTHOBEHHOE»  (HOJIMIUIOWIU3AINS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl POPMHUPOBAHUS OMOJIOTHUECKOTO Pa3HOO0pa3Hsl.

Ponp 3BonOLIMOHHON OMONIOTHU B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHS
OropazHooOpa3usi. MUKpPOIBOIIONMS W KOIBOJIOIMS TMApPa3uTOB M HMX XO35ECB.
Mexanu3mbl pOpMHPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PHObI

C HeH

6.3

Metoapl n3ydyeHus Makpol3Boironuu. [lageoHTomornyeckue MeToAbl M3y4EHHS
sBosonnu. [lepexonubie Gopmbl 1 QrIIOreHeTHYECKHE PSAAbl OPIaHU3MOB.
buoreorpadudeckue MeToibl u3yueHust BotoIH. CpaBHeHUE (IOPHI U QayHBbI
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odnactu 3emnu. Buasl-sHIeMUKH 1
PETMKTBI.

OMOpHOJIOTHUECKUE M CPaBHHUTEIbHO-MOP(]OIOTHYECKHEe METOAbl H3yYeHHUS




3BOJIIOIINH. I'eHeTHUeckue MeXaHU3MBI OBOJIOOUHN OHTOI'€HE3a U IIOSABJIICHUA
OBOJIIOIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  AQHAJOTHYHBIC  OPTaHBI.
PynumenrtapHele  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,
61/IOXI/IMI/I‘ICCKI/IG nu MaTeMaTHn4dCCKUue METOAbI HU3y4dCHUA 3BOJIIOIIUH.
I'omonoruunbie rerpl. COBpeMEHHBIE METOIbI IMOCTPOCHUST (PUIOTCHETHYECKUX
JICPCBbHEB.

XPOMOCOMHBIE MYTAITMH U SBOJIIOIUS TCHOMOB.

OO0mue 3aKkOHOMEpPHOCTH (MpaBWiia) 3BOTIONUU. HeoOpaTMMOCTh 3BOJIOIUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOILIUHU

6.4

Hayunple rumore3bl MNPOUCXOXKICHHS JKU3HM Ha 3emisie. AOuOreHes w
na”crnepmus. JloHaydHble IPECTaBICHUS O 3apOKACHUU KU3HU (KpEaliOHU3M).
I'mnores3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxkneHue KU3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tanbl HeopraHuyeckoi sposmouuu. IlnanerapHas (reosormyeckas)
HBOJIIONUS. XUMHUECKash dBOJIOLUSA. AOHOTCHHBI CHHTE3 OPTraHUYECKUX
BemectB u3 Heoprannueckux. Omeir C. Mumiepa u I'. FOpu. Obpa3zoBanue
nosimMepoB U3 MoHoMepoB. KoanepBarnas rumnoresa A.M. OnapuHa, rumnoresa
nepBuuHoro OymboHa JIx. XonpaeiiHa, reHetnueckas rumnore3a [. Mémnepa.
Pu6osumel (T. Yek) u runotesa «mupa PHK» V. TI'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnun u MeTonpl €€ usydeHus. Mckomnaembple OpraHM4eCKHE OCTAaTKH.
I'eoxponosnorust u e€ meronpl. OTHOCUTENbHASA U aOCOJIOTHAsE F€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaua: 30Hbl, pbl, IEPUOJIBI, JITOXH.

HavanpHble sTansl opraHnyeckoi sBosronuu. llosBieHne u 3BOMIIONMS NEPBBIX
KJIETOK. OBOJIOLUS MeTabosin3Ma. BoO3HMKHOBEHHE TMEpBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJor MEepPBbIX Ha 3eMJjIe COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHMOreHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycOB. [IponcxokIe€HNE MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl ABOJIONUUA BBICIIUX pacTeHuid. OCHOBHBIE apoMOpPGO3bI
pactenuid. Bbixox pacrenuit Ha cyumry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkieHne IBETKOBBIX
pacTeHu.

OcHOBHbBIE 3Tallbl 3BOJIONUM JKUBOTHOrO Mupa. OcHOBHBIE apoMop(ho3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBble xopaoBbIE KUBOTHBIE. JKU3HB B BOJE. DBOIIOLMS [T0O3BOHOYHBIX.

[Tpoucxoxaenne ampudbuit n pentwmid. [IporcxoxaeHne MICKONUTAIOUINX U




ntun. [IpuHnun kmodeBoro apomopdosa. OcBoeHne O€CO3BOHOYHBIMH U
II0O3BOHOYHBIMHU XKMBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepUOaM: apXei, poTepo30i, MaIeo30u,
Me3030i, KaiiHO30#. OOmas xapakTepUCTHKa KIMMaTa W TeOJOTHYECKHX
nporeccoB. [losiBieHne U paciBeT XapaKTepPHbIX OPraHU3MOB. YTiieo0pa3oBaHue:
€ro yCJIOBMsI U BIIMSHUE HA I'a30Bbli cocTaB aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpHU3UCHl mpouioro. [lpuuussl u
CIIECTBUSL MAacCOBbIX BbIMUPAHUNA. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3HUC, €r0

0COOEHHOCTH

6.5

Pasnenst m 3agmaunm  aHtpomosoruu. Metonel anTponosiorud. CraHOBIIEHUE
IIPEICTaBICHUN O IPOMCXO0KIEHUH YeoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4yenoBeka C KMBOTHBIMH. CHCTEMATHYECKOE IOJO0XKEHHE YeIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMM:  CPaBHUTEIBHO-
Mopdoorudeckue, AMOPHOJIOTUYECKHE, (hU3HOI0T0-OMOXMMHYECKHE,
nosesieHueckue. OTIINYms 4eaoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBwxyue cuwibl ((akTopbl) aHTPONOIreHe3a: OWOJIOTHYECKHE, COLMAIbHBIE.
CooTHoluleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOr€HEE.
OCHOBHBIE CTaIMM AHTPOIOTeHEe3a. ABCTPAIIONUTEKN — ABYHOTHE MPEIKH JIIOIEH.
YenoBek  yMmenbld, MEpBbIE  H3TOTOBJIEHUS  OpyAud  Tpyaa. Yenosek
OpSIMOXOAALIMM M TepBbIM BbIXOA moaed 3a mpenensl Adpuxu. Yenosek
reiiensOoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOTO 4YeJoBeKa U YeJOBEKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUWA KaK BHJ JIFOJEH XOJOJHOrO KiuMara.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTMHEHTOB 3a npeaenamMu AQpuKH.

DOBONIOIUS COBPEMEHHOIO ueinoBeka. EcTecTBeHHBII OTOOp B MOMYJIALUAX
yenoBeka. MyTanmoHHbIN mpouecc u nonuMopdusm. IlomynsaunoHHbIE BOJIHBI,
npeiid reHoB, MUrpanus U «3pQHEKT OCHOBATENSA» B MOMYISILUAX COBPEMEHHOTO
4eJloBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpas3miickasi), aBCTpaJO-HETpOWIHAs  (PKBATOpHUAJIbHAS), = MOHTOJIOMIHAS
(asmaTcko-aMepHuKaHCKas). Bpemss M myTH pacceleHMsl 4YejoBeKa IO IIIaHETE.
EnunctBo  yenmoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIIed Cpeabl.
Bnusinue reorpaguueckoit cpeasl u  Apelida TeHOB Ha Mopdosoruio U

(hU3MOJIOTHIO YeTIOBEKa

DKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH




7.1

Pa3nenst u 3a1auu 3xo0ruu. CBS3b SKOJIOTHH C IPYTUMHU HaAyKaMH.
Metoael skosorud. IloneBbie HaOMIOAEHHS. OKCHEPUMEHTHI B 3KOJOTHU:
MpPUPOHbIE W JiabopaTopHble. MopaenupoBaHue B OSKOJOTUU. MOHHUTOPHUHT

OKPYIKaIOIeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

7.2

Okosorndyeckue (akTopbl U 3aKOHOMEpHOCTH ux JAedcrBus. Knaccupukanums
9KOJIOTHYECKUX (PakTOpoB: abmoTHUEeCKHe, OWOTUYECKHE, AaHTPOIOTCHHEIE.
OOmre 3aKOHOMEPHOCTH JEHCTBMsI 3KOJIOrndyeckux ¢akropos. IlpaBuio
muanmyMa (K. HInpenrens, FO. JInbux). TonepaHTHOCTh. DBPUOUMOHTHBIC W
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue akropbl. CBeT Kak sKosmoruueckuii (axrop. [eiicTBue pazHbix
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHWil M KMBOTHBIX IO OTHOUICHWIO K cBeTy. CHUTHanbHas poJb CBETa.
doroneproausm.

Temmneparypa kak »5kojoruuyeckuit ¢Qakrop. J[leifictBue Temmeparypsl Ha
opranusMsl. IlolkuaoTepMHBIE 1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak okonormyeckwii ¢aktop. Ilpucnocobnenuss pacTeHuit K
noJyiep>kaHuio BogHoro Oamanca. Knaccudukanus pacTeHui 1O OTHOIIEHHUIO K
Bojie. [Ipucnoco6iennst >KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXXHUMa.

Cpensl oOWTaHHMS OPraHW3MOB: BOJHAs, HA3E€MHO-BO3AYIIHAs, IOYBEHHAs,
rTyOMHHAss  TOJNOYBEHHASs, BHYTPUOpPraHW3MeHHas. (DU3NKO-XUMHUECKUE
0COOEHHOCTH cpei OOMTaHus opraHu3MoB. I[IpucmocoOneHuss OpraHu3MoB K
KHM3HH B Pa3HbBIX Cpeax.

Bbuonornveckue putmel. BHemHue u BHyTpeHHHE pUTMBL. CYyTOYHBIE U TOJHMYHBIC
put™bl. [IpHrcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHMA
KHU3HU.

XKuznennsie popmel opranuzMoB. [loHsrue o xuzHeHHOM (opme. JKu3HEHHBIE
(bOpMBI pacTeHHIA: JepeBbs, KyCTAPHUKH, KYyCTAPHUYKH, MHOTOJETHHE TPAaBHI,
OJTHOJIETHUE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, TEOOMOHTHI,
a3poOHoHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue QaxTopsl. Buabl OMOTHMYECKMX B3aMMOJAEHCTBHIM: KOHKYpPEHIUS,
XHUITHAYECTBO, CMMOMO03 U ero (opmel. [lapasutusMm, xoomepamus, MyTyaau3Mm,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUUYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tommueckue, (opuueckue, (¢dabpuyeckue). 3HAUCHUE
OMOTMYECKMX B3aUMOJCHCTBUN JJIsl CYIIECTBOBAaHUS OPraHU3MOB B Cpene

oOHuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOUCHU A

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH mnomynauud. [lomynsius kak Ouojoruyeckas

cucrema. Pojab HEOJHOPOAHOCTH Ccpenibl, PU3NUECKUX OApHEPOB U OCOOEHHOCTEH




O6uoJIOTMU BUJOB B (POPMUPOBAHUH IPOCTPAHCTBEHHON CTPYKTYPHI MOMYIISIIHUMA.
OcHOBHBIE TOKa3aTeNIM MOIYJSALMUA: YHUCIEHHOCTh, IUIOTHOCTH, BO3pAacTHas M
IIOJIOBAsl  CTPYKTYypa, PpOXKAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLys.

Okosorudeckass CTpykrypa nonyiasuuu. OILleHKa YHCICHHOCTH IIOIYJIALHU.
JluHaMKKa TONMYJSALUU U €€ peryisuus. buoTuuecknii MOTEeHIHa MOIYJIALUY.
MopenupoBanue AMHAMUKHM — IOmyiasiuuud. KpuBble pocTa  4YHCIEHHOCTH
nonyiasauud. KpuBble BbDKMBaHUA. Peryisinys 4uMCICHHOCTH IONYJALUN: POib
(GakToOpoB, 3aBUCALIMX M HE 3aBUCAIIUMX OT IJIOTHOCTU. OKOJIOIMYECKHE
cTpareruu BuoB (1- u K-ctparerun).

[TonsTe 00 »SKoJOrMYeckod HuUmIe Buga. Mecrooburanue. MHoroMmepHas
Mozenb sKkonormyeckord Humm Jx.M. XarunHcona. Pasmepsl 3KOIOrM4ecKoi
Huuy. [loTeHnnanbHas ¥ peaqn30BaHHas HULLIH.

Bun kak cucrema nomynsnuil. Apeansl BUAOB. Buabl M HMX KU3HEHHBIE
CTpaTerMu.  3aKOHOMEpPHOCTH  IOBEJEHUS W MWIPAlUKd  JKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB
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CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexny
opraHuzMamMu B OHOIleHO3e. DKocucTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IMPOAYLCHTHI,
KOHCYMEHTBI, peayueHTbl. Tpodpudeckue ypoBHU. Tpoduyeckue LEnu U CEeTH.
Abuotnyeckue 6moku skocucteM. [TouBbl M mibl B 3KocucreMax. Kpyrosopor
BEIIECTB U ITOTOK HEPTUU B DKOCUCTEME.

OcHoOBHBIE TTOKAa3aTeNM 3KOCHCTEMBL. buoMacca M mpoaykuus. DKOJIOTHYECKHE
MUpaMH/Ibl YUCeN, OMOMAaCChl U YJHEPTHH.

HanpapiienHble 3aKOHOMEpPHBIE CMEHBI cO000IIecTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCHM M WX IPUYMHBI. AHTPOIIOT€HHBIE BO3JCHCTBUS Ha
cykueccuu. KinnmakcHoe cooOriectBo. buopasnooOpasue u nojiHota KpyroBopora
BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupogHble 3KOCUCTEMBL. AHTPOINOTE€HHBIE HKOCHUCTEMBI. ATpPO3KOCHCTEMA.
ArporeHo3. Paznuuus Mex1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH dKOCUCTEMAMH.
Ypb6oskocucremsl. OCHOBHBIE KOMIOHEHTHI ypOoakocucTeM. ['opozackas diaopa u
(ayna. CuHaHTpOTHM3aUs TOPOACKOH hayHbl. bruosornueckoe n X03s1HCTBEHHOE
3HaYEHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc 3HEpPrUM U BELIECTB MEXAY CMEKHBIMU 3KOCUCTEMAMU. Y CTOMYNBOCTh
OpPraHU3MOB, TMOMYJIALMNA UM DKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3/ICHCTBHI

7.5

buocdhepa — oOmerranerapnas oOomouka 3eMiM, TA€ CYIIECTBYET WU




cyliecTBoBana X Hu3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
ouocdepsl u e€ cocras. KuBoe BemecTBo Onocepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cCyIIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH Ouocheps Kak
robanpHOM  dKOcHCTeMBbl.  J/lMHamudeckoe  paBHOBecMe B Ouocdepe.
KpyroBopotbl BemecTB M OHOr€OXMMHYECKHE IHKIBI (yriepojaa, a3ora).
PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanpHOCTH Ouochepsl. [TonsTe o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOMHBIC Jieca, CMEIIAHHbIC M IIMPOKOJHMCTBCHHBIC Jieca, CTCNH, CaBaHHBI,
MyCTBIHU, TPOIUYECKHE Jieca, BBICOKOTOPhs. Kimmar, pacTUTEIbHBIH H
KHUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (GYHKIHS )KMBBIX CHCTEM, OIICHKA UX PECYpCHOrO MOTEHIMAIa U

o6uochepHbIx QyHKIHIA

7.6

DKOJIOTHUECKUE KPU3HCH U WX NpUUMHBL. BoznelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3QYyIIHOM cpenbl. OXpaHa Bo3ayXxa. 3arps3HEHUE BOJHOM Cpelbl.
Oxpana BoaHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3mMenenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM M >KUBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHUpPA. OCHOBHBIE NMPUHLHUIBI OXPAaHbl TPHUPOIBI.
Kpacupie kuuru. Ocobo oxpansiemble mpuponansie Ttepputopun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHIE MTAPKU.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U IPHUPOJBI.
PamonanbHOe  NPUPOAONOIB30BAHME M COXPAaHEHHE  OHMOJIOTHYECKOIO

pazHooOpa3us 3eMin




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET
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