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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeamety «buonorus» (mamnee - OWONOTHS) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm auddepeHimanuu
OoOy4eHHs] Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIKUM, CpPEIHUM
poeCCHOHANTBHBIM M BBICIIUM 0Opa30oBaHUEM. B TO ke BpeMs KaXKIbli U3 ITHX
y4€OHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
o0pa30oBaTeNbHBIX, BOCHHUTATENBHBIX M PA3BUBAIOIIMX 3a/]a4, CBA3AHHBIX C
npodopueHTanueit o0yJamImmxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OWOJOTHEd, MEAUIIMHOMN, DKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMY mnpenMery «buonorus» ma€t mpeacTaBlieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YpOBHE, onpeenseT 00s13aTebHoe (MHBAPUAHTHOE) IPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYpUpPOBAaHME IO pas3fernaM H TeMaMm, paclpeieieHue I0 KiaccaMm,
PEKOMEHAYET TMOCJIEIOBATEIbHOCTh W3YYEHHs y4eOHOro Marepuaia ¢ Y4yEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 10 Ouonoruu
peann30BaH MPUHIUIN TPEEMCTBEHHOCTH C HW3y4YeHHEM OMOJIOTMU Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh ~HAa  TOCIEAYyIOlee pa3BUTHE  OUOJIOTHYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUI O 370pOBOM 00pas3e KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peamuzanmu  TpedboBanuii PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAlpeJAMETHbIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUs U B
GbOpMHpPOBaHUHM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmero oopasoBaHUs
3aBepmiaeT OHOJIOTMUEeCKOe O00pa3oBaHWE B IMKOJE W OPUEHTHUPOBAH Ha
pacHvipeHue U yriyoJieHHe 3HaHUW 0O0ydJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHH pPa3BUTHS,
TeHETHUKH, CEJCKIIUN, ONOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmipeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI U MOCIEAYIOIIETO
BbIOOpa mpodeccur. Bo3MokHa Takke MHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpaszus 1uranetel. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTMHM, SMOPHUOJIOTHHM U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUU U yUeHUE 0 onocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, MPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMYJISLuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJAEPKAHUHU MPOrPaAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[enb u3yuenus yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3alMKi >KUBBIX CHCTEM pa3HOTO paHTa © MPUOOPETCHHE YMEHHM
WCITIOJIB30BATh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPeca K OmpeneneéHHoi 00IacTu
npo(hecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOW C OuoOJOTHMEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

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

OCBOCHHE OOYYArOITUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAIHNS, BUA, ONOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHOJIOTUM pa3BUTHS, TEHETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
uccleoBaHU B JjabopaTtopum W B mnpupoje (HaOmoJeHue, H3MEpeHue,
AKCHEPUMEHT, MOAECIHUPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbBHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-JKOHOMHUYECKUMH M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
nporiIakTUKA WHGEKITMOHHBIX 3a00JIeBaHUl, TIPaBWIA MOBEJICHUS B TIPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BuUTHE Y 00YyHarONIMXCSI MHTEIJIEKTyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEM
B IMpOIlECCe 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBHITUSAMH KM COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, MIPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a/a4, MOJIECIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOW TPAMOTHOCTH, OOMmIEeH KyJbTypbl TIOBEICHUS B TPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXalomux Jojael  (cobmomeHuss wMep npoduiIakTUKu — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUHU, CIIOCOOCTBYIOIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero ooOmiero oopa3oBanus, cocrabiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaroIIMXCsS B BBIMOJIHEHUU MPOEKTHBIX M YYEOHO-MCCIIEI0BATENHCKUX PadoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPKAHUE OBYUYEHUSA
10 KJIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Owosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTaJbHbIEC, TPUKIAIHBIE W TOWCKOBBIE HAyYHbIE WCCIECIOBAHUS B
OHOJIOTHUH.

3HaueHre OMoOJIOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Owosnorueil. 3Ha4YeHHWE OWOJOTHUU B
MIPAKTUYECKON JEATECIIBHOCTA 4YEJOBEKA: MEIAULHUHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, W. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JIPYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(bnoreonenoTuyeckuit), OwochepHsiii. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,«uBbl€ CUCTEMbI HA PA3HBIX YPOBHIX OPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [lonarue o 3aBucuMon u
He3aBUCUMOM TiepeMeHHOU. [lnaHupoBanue skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIllEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuuMHBI HCKaKEHUA pe3yJbTATOB JKcnepuMeHTa. [loHsTue
CTaTHCTUYECKOTO TECTA.

JemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA JKUBOW MAaTEpUN», «YPOBHH OPraHU3alMHU KUBOMN



npupoab», «CTpoeHHE KXUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBbI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreornenos», «buocdepa», «Metomapl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWEe pPa3IMYHBIX METOIOB IIPH
W3YUYEHHH )KUBBIX CHCTEM.

Tema 3. buoJsiorusi KieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHS] COBPEMEHHOM KJIETOUHOMN
TEOPHH.

MeToapl  MOJIEKYJISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MHUKPOCKOIIHS,
xpomarorpadus, 3JaeKTpodope3, METOJ MEUEHBIX aToOMOB, AU]QepeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJbTUBHUPOBAHUE  KIETOK./3yuenue  huKcUpo8anHvix
K1emoK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOLOB MUKPOCKOIIUI.

O0opynoBaHue: CBETOBOM MMKpPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHI COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m €€ posp Kak pacTBOpPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKOoBOM MosieKyibl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHkuu 6€aK0B. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, IMCaXapu/ibl, OJUTocaxapuibl U MOIUCAXaPUIbI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, Qocoiunuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IIpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYULl OUOMONEKYN U UX Komniekcos. Komnvromephwiii ouzaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYINb», «CTpoeHHuE MOJEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «lccienoBanne — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



CrtpoeHue mpokapuoTHIEeCKoi KiteTku. Kinetounas cteHka 6akTepuii u apxen.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTHYECKYl0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (YHKIUH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune W (PyHKIMHW MHUTOXOHJpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKUUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifpe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmupl u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHAbHBIX KJIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE CTOPOHBI MeTabonu3Ma. Tunel oOmMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBI. YyacThe KHUCIOpoaa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
MeTtabonusma. DepMEHThl, UX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTalau3atopoB. benku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmuvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojoruueckoro okucienus. Lluknnueckue peakiuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyAOBaHHUE JIsi MPUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢GEepMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekseTouHble (hOPMBI KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. 1. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIL. JIUTIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsinuss MUTOTHYECKOrO LHMKJIA KIETKU. [Iporpammupyemasi kierouyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HENCSTEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbIlleyHas, HepBHas. OCOOEHHOCTH CTpPOCHHUA, (PYHKUMHA U
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIEBapeHUe. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpixaresnbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIIOLMOHHBIC
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachbIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTemMamMu. Beigenenue y



MO3BOHOYHBIX JKHBOTHBIX M 4enoBeka. [louku. CtpoeHue u (pyHKIIMOHHPOBAHHE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKIJIETOUYHBIX OpraHu3MoB. CHoOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIEBAHU.

PazgpaxxumocTts M perymsanus |y OpramusmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOIMUOHHOE YCI0KHEHNE CTPOEHUS HEPBHOU CUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocrenmme», «Opranel LBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucremay», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HuE THIpBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Pedmexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JETKHUX, MEXaHH3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe 1 pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMMUTAIOMIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BinusHue Ha 3>MOpUOHAIBHOE pAa3BUTHE PaA3IMYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3Haue€HHE NPSMOIO0 M HENPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxeHne u pasButue pacreHuil. ['amerodur m cropodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHuEe AP, «Menosy», «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHS JISATYILIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTMka — Hayka 0 HaCJeACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE =~ METOABI  TCHETHKU: THOPUIOJIOTHYECKUN,  ITMUTOJOTUYECKHM,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHo00pa3ust THOPUIOB nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYLICHHE CLEIUICHUS MEXAYy I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue Mpu3HAKOB, CHENIIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETMYECKMIT KOHTPOJIb PAa3BUTHS PACTCHUM, >KMBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrerieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «['eHeThka momiay,



«Kapuotun uenoseka», «Kapuotun apozodpuis», «KaprHoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpallUM 3aKOHA HE3aBUCHMOTO HACJIEJOBAHUS MNPU3HAKOB, MOJECIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS M HACJICACTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUMBOCTh. CBOMCTBA FT€HOTUIIMYECKON M3MEHUUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOT0 pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuhd. MyTareHbl W WX BIWSHUE Ha OpPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet u  cxeMbl: «Buael  um3MmMeHUMBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eneTnueckue 3a00aeBaHus YeT0BeKa», « Buapl MyTaruiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psifa U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISLIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. [ eHHbIE 1 XpPOMOCOMHbBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HEeTHYEeCKOTO Ipy3a». JTUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JomMecTukanust W CeJeKUUs. 3apoKICHUE CEIEKIHMUM W JOMECTHUKAIUU.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbIo aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranu3mMoB. lcmonp30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /181 momyueHns nCXoMHOTO MaTepHuaa Jijisl CEIeKIINU.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonienne Oecruioaus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NePCneKmu8HbIX MexHON02ULL.

JleMoHCTpauun

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

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACICICTBEHHOW HU3MEHUYMBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «l3ydueHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTeHUN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexXHO0JI0THMSI 1 CHHTEeTHYECKAasi O0MO0JI0THsI

OOBEKTHI, HCIHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJENHe. Mukpoouonsornyeckuii cuHte3. OOBEKTbl MHUKPOOMOJIOTHUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIUX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUIECKUE Ty TH.



Kierounass uHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PACTEHUM U
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. HMcnonvszosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue ouotexHonoruu. [loctrenomuas mudposas meaununa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBiEeHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOMU3BOJCTBEY, «KileTouHas nHxxeHepus», «[ ' eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI
®I'OC COO ycranaBmuBaeT TpeOOBaHUS K PeE3yJbTaTaM OCBOCHUS
OoOy4YalolmMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTaIpeAMETHBIC U TIPEIMETHBIC.
B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN



rpak1aHCKOW UAECHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4EeHHIO  OMOJIOTHH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUUECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IIPUCYIIUMHU CUCTEME
OMOJOrMYecKoro  0oOpa3oOBaHMs, Haauyue  NpPAa8oOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCHUMCKUMHU COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMH
NOBEJICHUSI U CHOCOOCTBYIOT IIpOlLlECCaM CaMOINO3HAHUSA, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsA, pPa3BUTHS BHYTPECHHEH MO3ULMUU JIMYHOCTH, NATPUOTHU3IMA U
YBAXKEHMS K 3aKOHY M IPABOIOPSAIAKY, YEJIOBEKY TPyZa U CTApLIEMY IOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoac u
OKPY’KAIOIIEH CpELIE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS yueOHOro mpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CTOCOOHOCTh OOYYAOIINXCSI pYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOUIeCTBa, pacIIMPEHUE >KU3HEHHOIO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEeaIu3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

1)rpaskaaHcKoro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00Yy4arOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOr0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYLUMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3IaHHUU
y4eOHBIX MPOEKTOB, PEIIEHWH y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;



TOTOBHOCTh K COTPYAHHUYECTBY B IMPOILECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/1ad, YBAXXKUTEIbLHOIO
OTHOIIICHUSI K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM TPUPO/IBI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauiusiMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE IMOITMOHATBHOTO BO3ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOXKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢usuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPaBWJI ©U  HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUM W OTHAbIXa, PETyJsIpHAas Qu3nuecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;



MOHMMAaHUE 1EHHOCTHM NpPaBWJI HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIKX 3/IOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTHUBHOM JESITEIBHOCTH TEXHOJOTHMYECKOH M COLMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

HHTEpEC K pa3IM4HbIM cdepaM ImpodecCHOHATBHON JeATeIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccun MW PeaTn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA IS
OKPYKaIOIIEH CPEIbI;

OCO3HaHUE TJI00ATLHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpHOOpPETaeMble TpPH HW3YYECHUU OHOJIOTHH
3HAHUS W yMEHUS TIpU pEIIeHWH TNpoOJeM, CBS3aHHBIX C paliOHAJbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIO/ICHUE  TMpaBWwi  TOBEICHUS B MPUPOJE,
HaMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
PKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX BpEd  OKPYKArOIIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOr0 SKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH AKOJIOTHYECKON HaIPaBJIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;



COBEpIICHCTBOBAHME SI3bIKOBOM M YHMTATEIbCKOM KYyJIbTYypbl KaK CpeICTBa
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MO3HAHUS MUPA;

MOHUMAaHUE CHenupUuKu OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ POl B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
o0IiecTBa, B MO3HAHUHM MNPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpodiieM
COXPaHEHUs MPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTUS MEAMUIMHBI, CO3/aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBa, MOKUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHATIHLHOMY
UCIOJIb30BaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
AKU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEIIX
MOBBIIIICHHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOi
IpU U3Y4EHUH OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4YaeMble 3HAHHS MJid aHauu3a Hu
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUPAa M MPOUCXOASIINX B HEM M3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LENbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS Jis
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa3oBaHUI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWWA MO OWOJIOTUW B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yabTaThl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHUPOBAHUS MUPOBO33PEHUS OOYyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)XKaroluue
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIUs, SBJICHHE, MPOLECC,
CUCTEMA, Hay4YHbIN (paKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleoBaHue,  HaOJMOJEHHe,  HU3MEpPEHUE, OKCIEPUMEHT U Jpyrue);
yHUBEpCalbHble Yy4eOHbIe JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,



PETYJISTUBHBIE), oOecrevynBaromne dbopmupoBanue (YHKIIMOHATEHOM
TPAMOTHOCTH W  COIMAJIBHOM KOMIETEHIIMW OOYYaloIUXCs; CIOCOOHOCTH
O0yJarOIITIXCSI HCIIOJIB30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,
MHPOBO33pEHUYCCKNC 3HAHWS HM  YHUBEpPCaJbHbIC yYeOHBIC JICHCTBUS B
MIO3HABATEIILHON M COLMAIbHOM MPaKTHKE.

B pesynprare wu3ydeHus OHOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBanuss y oOydJaromerocs OyayT choOpMUPOBaHBI ITO3HABATEIIHHBIE
YHUBEpCaIbHbIC YUeOHBIC ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
JNEHCTBUS, PETYIATUBHBIC YyHHBEpCAIbHBIC YYEeOHBIC JCHCTBUSA, COBMECTHAs
JIEITEIBHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHMsI TOJKHBI OTPAXKATh:

OBaagenne YHHBepPCATbHbIMH Y4eOHbIMU MO3HABaTEeJIbHBIMH
NEUCTBUSMM:

1)0a30BbIe JIOTHYeCKHE IeHCTBUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPH OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHHS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATHH (BBIICTATh UX XapaKTEPHbIEC MPU3HAKH, YCTAaHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpEeNeNATh LEeIU JACATEILHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMU IIEIISMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, TIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBACMBIX
SBJIICHUAX, (DOPMYJIMPOBATH BBIBOABI U 3aKIIIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICJILHEIC CpencTBa TUIST TIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHONICHUH B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTaX, a
TaKk)K€  TMPOTUBOPEUMU  PaA3HOTO  pOJAa,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX M HEMATePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YIhTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.



2)0a30Bble HCCIeA0BaTeNIbCKUE TeHCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJOB PEIICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIONIb30BaTh PAa3iMuHble BUABI JCSATEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEpIpEeTaluy, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHWs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIIECTBISATh IEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEICTB U CIOCOOOB
NEUCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYI O00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE WU, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(POPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAITUIO PA3IMIHBIX BUOB U (POPM MpeCTaBICHUS, KPUTUUECKU OIEHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(bopMyIUpoOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckor MHMOpPMaIUKM, HEOOXOAUMOM JIJIsi BBITIOJIHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;



CaMOCTOSITEIbHO ~ BBIOMpPAaTh  ONTUMalbHYIO  (GOpMy  MpencTaBICHUS
Oouonornueckoi HHPopMaIu (CXxembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HHPOpMaLMEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOO0peBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTIJISTHOCTH;

BJIAJE€Th  HAaBBIKAMM  paclo3HaBaHUS M 3alUThl  WH)OpMaIuw,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeliCTBUSIMM:

1)o0menue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM IO CYIIECTBY OOCYKIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3aJ]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN JPYTHX YYACTHHKOB
JMajora Wik JUCKYCCUN);

pacrno3HaBaThb HeBEpOaJbHbIE CpPEACTBA OOLICHUS, IOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHUS U B3aUMOJICHCTBUS, MMOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, MIPOSBIIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThI IpU pelIeHnH OUOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHS TPYMIOBLIX (HOpPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OPUHUMATh 1LI€TM  COBMECTHOM  JIEATENbHOCTH, OpraHHU30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacmpenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pE3yJIbTaThI
COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YyaCTHHUKAa KOMAaHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE TPOEKTHI, OILEHUBATh HAEH C TO3UIMH HOBU3HBHI,
OPUTUHAILHOCTH, MPAKTUYECKON 3HAUNMOCTH;



OCYLIECTBJISTh IMO3UTUBHOE CTPATErMYECKOE IOBEJEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1)camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOUX JECUCTBUSAX U MOCTYIKAaxX IO OTHOLIEHHIO K JKUBOW MPHUPOAE,
CBOEMY 3I0POBBIO U 3710POBbIO OKPY’KAIOIIUX;

CaMOCTOSITEJIBHO OCYIIECTBIISATh IO3HABATEIbHYIO NE€ATEIbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYalIHSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHIMH B
pa3HbIX 00JIACTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHbD.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI, UCMHOJIb30BaTh MPUEMBI peIEKCUHU I OLEHKU CHUTYyalluH, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OLIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPpH AaHAINW3E pEe3yJIbTaTOB
NEeATEIbHOCTH;

3)npunsaTue cedst M APyrux:

MPUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINW3E pe3yJIbTaTOB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YEJIOBEKA.



MNPEIMETHBIE PE3YJIBTATbBI

[IpeameTHble pE3yNbTaThl OCBOCHHS COJEPXKAHMS Y4YEOHOro mpeamera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodunabHOro  00ydyeHust — oOyuwatomiuxcs — Ouonormu. OHH  BKIJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHUCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U TMPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cUTyalusx. [IpenMerHbie pe3ynbTarsl MPEACTaBICHBI MO
roJiaM U3y4eHUsl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI W  pEUHIeHMH NOpoOJieM  palMOHAIBHOIO
IPUPOJIOTIOIB30BAHUS, O BKJIAJIE POCCUICKUX UM 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OWOJIOrMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAK0IIMe OHOJIOTHYECKUE TEPMHHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT U Pa3BUTHUE), OMOJIOTMYECKUE TEOPUHU
(xnetounast teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacnenctBeHHocT T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KyJbTYpPHBIX  pacTeHWil),  3aKOHbI
(enmHOOOpa3usi MOTOMKOB MEPBOrO MOKOJEHUS, PAaCILEIJICHHs, YHUCTOThl T'aMeET,
He3aBucuMOro HacienoBanuss [.  Menzgens, TrOMOJIOTMYECKUX PSIOB B
HAaCJIEICTBEHHOMN U3MEHYUBOCTH H. . Basunosa), IIPUHLIUIIBL
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOAAMHU HAyYHOI'O IIO3HAHHUS, MHCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIACAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHWE, H3MEPECHHE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHUE BbIACIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUS OPTraHOB U CUCTEM
OpraHOB pAaCTE€HUMW, >KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB IKU3HENEITEIBHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOJIOTHUECKHUX
poliecCcoB: 0OMeHa BemlecTB (MeTaboian3M), MPEeBPAILLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U rerepoTpoHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, M€i03a, raMeTorenes3a, SMOpHUOreHesa, MoCTIMOPHUOHAIBHOIO Pa3BUTHS,



pPa3MHOXKEHHUs,  HWHAMBUAYAJIBHOIO  pa3BUTUsA  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMH, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y PAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMd OPraHOB M HMX (PYHKIMSIMH, MEXIy >TarmaMmu
oOMeHa BElIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
JTallaMu ASMOPUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM U (EHOTUIIOM, (DEHOTUIIOM H
(dhakTOopamMu cpeibl OOUTaHUS;

YMEHHE BBISABJIATh OTIMYMUTEIbHBIE IPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTEeNbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISBISTH TPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTHUECKUMH MTPOLIECCAaMU U SIBICHUSAMH, JCNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIa0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOMIOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh WX OKCIEPUMEHTAIBHBIMH
cpenacTBamMu, (GOpMyIupys Ledb HCCIEJOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U AENIaTh BBIBOJBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMMYHO  TPEICTaBISATh  TOJY4YEHHBIE  pPEe3yNbTaThl HAa  YYEHUYECKHX
KOH(epeHUusX;

YMEHHME OILICHUBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIEOBaHUI B
obnmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBIEHHOEC W3MEHEHHWE TeHOMa U CO3JaHHE TPAHCTCHHBIX
OpraHu3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHabHON
NeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOI'O XO34KCTBA, MUILIEBOM MPOMBIIIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIH
WHTEpEC, HANPaBJIEHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH ITpodeccuu u
NpoAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
po(eCCHOHATILHOTO U BBICIIETO 00pa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM (mudpossIe)
IIPOrpaMMbI Beero Konrtpoabnsie IIpakrnyeckue 0BPa30BATETbHBIE
padoTbI padoThbI pecypen
1 buonorus xkak Hayka
2 JKuBble cucTeMBbl U UX U3YUYCHHE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHbopMaIus u 9 05
peanuzanus e€ B KJIETKe
8 JKu3HEHHBIN UK KJISTKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['enetnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHs 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Hata uudposbie
n/n Konrposbnsie  IIpakrnyeckue  M3YYeHHS
Bcero o0pa3oBaTeJibHbIE
padoThI padoTshI pecypenI
1 buonorus kak KOMILUIEKCHas HayKa M Kak 1
4acTh COBPEMEHHOT0 00IIecTBa
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1
3 YpoBHEBas opraHnu3anus KUBbIX CUCTEM 1
4 Hctopust OTKpBITUS U U3YUEHUS KIIETKH. 1
Knerounas teopus
Metoabl MONEKYJIAPHOM U KJIETOUYHON
ouonoruu. [Ipaktuyeckas pabora
5 «3y4yeHne MeToI0B KJIETOUHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
ITLIP)»
6 XUMUYECKUN COCTaB KJIETKH 1
7 MuHepaibHbIe BEIIECTBA KIETKU, UX 1
Ouonornyeckas poib
Opranuyeckue BEeIeCTBa KJIETKU — OEJIKU.
3 JlaGopaTtopHas pabota «OO0Hapyx)eHne 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peakuuii»
9 CaoiicTBa, K1accuukanus 1 QyHKINNA 1
0enKoB
10 Oprannueckue BEeNIecTBa KIETKH — 1




YIIEBOABI

OpFaHI/I‘{eCKI/Ie BCIICCTBA KJIICTKHU —

11
JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIUYHBIX OPraHU3MOBY»

13 Crpoenue u pyakuuu ATOD. Jlpyrue
nykieozunarpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHune 3yKapuOTUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydueHue cBOCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yuenune 05
JIBY)KEHUS IIATOTIIA3MBbI B PACTHTEIBHBIX
KJIETKax»

[ToryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOH/IPHH, TUIacTH L. JIabopaTopHast 05
pabota «MccnenoBaHue mIa3Mou3a u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHoOU/IbI KJIETKH

22 Crpoenue u GyHKIUH 7pa

23 CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 0.5




sykapuort. JlaboparopHas pabora
«M3yueHne CTPOCHUS KIICTOK Pa3IMYHbIX
OpTraHU3MOBY

24

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopnas pabora
«M3yvyeHune KaTaTuTHYeCKOW aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs] IEPOKCHUIa BOAOPOA B
PacCTUTEIIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

26
27

benku-akTuBaTOpHl M OCIKH-UHTUOUTOPEI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunres

29

30

31

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporieccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHeHUE
IPOIECCOB OPOXKEHUS U JBIXAHUS

AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTUUECKOro ooMeHa. DHeprus
MeMOPaHHOTO I'PaJMEHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonnoit AT®-
CUHTA3Bbl

0.5




O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "OOMEH BEIIECTB U MIPEBPAIICHHE

32 sHepru B kieTke" / KonTposasHas pabora 1
o Teme "OOMEH BeIIeCTB M MPEeBpalieHNe
SHEpPIruu B KJeTKe"
33 Peakuum MaTpuyHOTO CHHTE3a
34 Tpanckpunius — marpuuabiii cuaTe3 PHK 1
35 Tpancismus u e€ 3Tambl
36 Konnposanne amuHokucior. Poib 1
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuor u 1
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH 1
TCHOB Y 3YKapHOT
Bupycbl — HekeTouHbIe (OPMBI KU3HU U
39 oOnuratHele napasuThl. [IpakTnueckas 1 0.5
paborta «Co3anne MOJEIN BUPYCa»
40 BupycHbie 3a001eBaHus YeI0BeKa, 1
JKUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMy U MEIUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK 1
Xpomocomsl. JTaboparopHast pabora
44 «3yueHne XpoMOoCcOM Ha TOTOBBIX 1 0.5
MUKpOTIperapaTax»
45 JleneHnue KJIETKM — MHUTO3 1
46 Tunsl kneTok. KapruoknHes U HTUTOKUHES. 1 05

PerHSIHI/ISI KHU3HCHHOI'O IUKJIa KJIICTOK.




JlaboparopHnas pabota «Habnronenme
MHTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIpEaparax)»

O06o0011eHne U cUCTeMAaTH3aIMs 3HAHUH 110
temaMm "Hacnencrsennas mHpopmanus u

47 peanuzanus ee B kietke", "Ku3neHHbrit
ki kietkn" / KontposbHas paboTta mo
teme "Peakiiuu MaTpudHOro cuHTe3a"

48 OpranusMm Kaxk euHOE 11eJI0e

49 Tkanu pacrenuil. Jlaboparopnas pabota 05
«M3y4yeHne TKaHEel pacTeHUII» '
TxaHM KUBOTHBIX U YEIOBEKA.

50 JlaboparopHas paboTa «3ydenue TkaHei 0.5
KUBOTHBIX»
Opranbl. Cucremsl opranoB. JlaboparopHas

ol pabora «/3ydyeHre opraHoB IIBETKOBOTO 0.5
pacTeHUs»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

94 [Intanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHne opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas crctema o3BOHOYHBIX

JKNBOTHBIX U YE€JIOBCKA




60

Breiaenenue y opranu3smMoB

61 3amura y OpraHu3MoB

62 NMMmyHHas cucrema yenoBeka

63 PazapaxuMoCTh ¥ perynsiust y
OpPTaHU3MOB

64 ['ymopanbHast peryssiys U dJHIOKpUHHAsI
cHCTeMa KUBOTHBIX M YEIIOBEKa

65 ®DopMBbI pa3MHOKEHHUST OPTAaHIU3MOB

66 [TomoBoe pa3MHOKEHUE

67 Meiio3
['ameTorenes. OOpa3oBaHUE U Pa3BUTHE

68 MIOJIOBBIX KJIETOK. JIabopaTopHas pabora 05
«M3yueHne CTpOCHUS MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpPOIIpEnapaTax»

69 WHauBUyalbHOE Pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akiajika OpraHoOB M TKaHEH W3
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3BuTHE )KHBOTHBIX.

7 JlabopaTtopHnast pabota «BrlisiBieHHE 05
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MIO3BOHOYHBIX KUBOTHBIX)
PazMHOXkeHUE U pa3BUTHE PACTEHU.

72 JlaboparopHas pabota «CTpoeHHE OPraHOB 0.5
Pa3MHOXKCHHS BBICIIIHX PACTCHHI
O0o01IeHre U cucTeMaTH3alus 3HaHUN 10

73 teme "CTtpoeHue u pyHKIIUH Opranu3mMoB" /

KonTponbhas pabota no teme "Ctpoenue u




(byHKIIMU OpaHU3MOB"

HCTOpI/IH CTaHOBJICHUA U Pa3BUTHA
TCHCTUKU KaK HAYKH. OCHOBHBIC ITIOHATUS U

74 CHUMBOJIBI reHeTukH. JlaboparopHas padoTa 1 0.5
«/Ipo3oduna kak 00bEKT TeHETHYECKIX
UCCIIEIOBAHUI
3aKOHOMEPHOCTHU HACJIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE

75 ckpemBanue. [Ipaktuaeckas padorta 1 0.5
"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeLIMBaHus y Apo30(uinr"

76 [luronoruyeckre OCHOBBI MOHOTHOPHTHOTO 1
CKpEIBaHHS

77 Amnanmsupytoriee ckperuBanue. HermomHoe 1
JOMHUHHUPOBaHNE
JurnbpuaHoe cKpemuBaHue.

78 [Ipaktrueckas padota «M3yuenue 1 05
pe3yabTaTOB TUTHOPUIHOTO CKpPEIUBAHUS '
y IpO30(QHIIBD)

79 [uTonormueckrue OCHOBBI JUTHOPUIHOTO 1
CKPEIBaHHS

80 CuenneHHoe Hacle0BaHUE TPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1

82 I'eneruka nona 1

83 ['eHOTHT KaK IeTOCTHAsI CUCTEMa 1

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHuil, )KUBOTHBIX U YEIOBEKA

85 M3meHnunBOCTh IpU3HAKOB. Busl 1




U3MCHYHUBOCTH

86

87

88

MoaudukanroHHass K3MEHYMBOCTh

BapuauvoHHbIN psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
ITocTpoeHne BaprallMOHHOTO psiaa U
BAapUALMOHHON KPUBOM»

I'enoTunuueckas NBMEHUYHUBOCTb.
KoMOunHaThBHAs N3MEHYHUBOCTE

0.5

89

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora «MyTtaruu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIpenapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[IOHHOIO IIPOLiecca.
OnureHeTHKa v SITUreHOMHUKa

O06o0011eHe U cucTeMaTU3alus 110 TeMe
"T'eHeTHKa - HayKa O HACJIEICTBEHHOCTH U
M3MEHYUBOCTH OpraHu3MoB" /
KonTponbnas pabora no teme "I'eneruka”

I'enetuka yenoseka. [Ipaktuyeckas pabora
"CocraBiieHHE U aHAJIN3 POJOCIOBHON"

0.5

93

MeToabl METUITMHCKON T€HETUKHT

94

95

3HadyeHue MEeIUIMHCKON T€HETUKU B
Hpe}IOTBpaHIeHI/II/I " JICHCHUH TCHCTHUUYCCKUX
3a00JIeBaHNI YeI0BEKA

OCHOBHBIE TIOHATHS CEIEKIIHH.
JlaGopatopHas pabota "M3yueHue copToB

0.5

0.5




KYJIbTYPHBIX PACTEHUN U MOPOJ] JOMAIITHUX
JKABOTHBIX"

MeToap! ceIeKIIMOHHON paboTHI.

96 JlaboparopHas pabota "M3ydeHue MeTo10B 1
CEJIEKIIMM pacTeHHH"
JlocTr>KeHus CeIeKUMU PaCTeHU 1
97 ’KUBOTHBIX. [IpakTrueckas padota 1
"ITpuBuBKa pacteHuit"
08 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1 05
TCHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u 0Tpacib
99 npousBojicTBa. [IpakTudeckas pabora 1
"N3y4yenne 00beKTOB OMOTEXHOJIOTHH"
100 OCHOBHBIC HANpPaBJICHUS] CHHTETHYECKUH 1
Oouosiorun
101 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS
102 MenuuuHckue OMOTEXHOIOTUH 1
OBLIEE KOJIMYECTBO YACOB I1O0 102 135

I[TPOTPAMME




IMPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NpoBePsSIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayYK, B (dbopMHupOBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
PEIICHUHN KU3HEHHO BAYKHBIX COLUATBHO-ITHUECKHUX, SKOHOMUYCCKHX,
HKOJIOTUYECKUX MPOOIIEM YeJIOBEUYECTBA, a TAK)KE B PELUICHUN BOIIPOCOB
palMoHaAIBFHOTO PUPOAOIOIH30BaHNUs, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenme cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCIOJb3YEMBIX B OMOJIOIMUECKHUX HCCIIEJOBAHMSIX KHUBBIX
O0BEKTOB M JKOCHCTeM (ONMCaHME, W3MEpEHHEe, IPOBEICHHE
HaOII0ACHNH); CIIOCOOAMU BBISIBICHUS M OLEHKM aHTPOIOI€HHBIX
W3MEHEHUH B PUPOJIE.

2 YMeHue BbIIBUraTh TMIIOTE3bI, IPOBEPSITh MX 3KCIEPUMEHTAIbHBIMU
cpeactBamu, (GoOpMyIHMpys 1elb HCCIEAOBaHUS, aHAIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBO/BI.

BoisiBneHre 3aBUCHUMOCTHM  MEXKIY HCCIEAYyEMbIMH BEJIMYMHAMH,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ " 3aKOHOB

YMeHue BiafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUM, KOTOpas
BKJIIOYAET: OCHOBOINOJIAraroIiye OHUOJIOTMYeCKHe TEpMUHBI U TIOHATUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KJIETOUHBIA WMMYHUTET,
OvocuHTe3 Oenka, OUONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIIPOU3BEICHUE, HaCJIEJCTBEHHOCTb, WU3MEHYNBOCTb,
3 SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);
Ouosjormuyeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTeTa II.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HaciencTBeHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonmoHHas
teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIIOLUHU, TEOPHUs

antpornoreHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;



yuenne H.M. BaBuioBa o meHTpax MHOrooOpasusi U MPOUCXOKICHUS
KylIbTYpHbIX pacTeHuid, ydyenue A.H. CeepuoBa 0 nyTix H
HampaBJIeHUsX 3BojIoIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHMs mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs MPU3HAKOB W HapyUICHUS CHEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
m3menunBocty H.M. BaBwioa; renernueckoro pasHoBecus JIx.
Xapan u B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHnumyma FO. Jlubuxa, sKojgorudeckor mupaMuibl 4uced,
OMOMAacChl U SHEPTUH);

runote3bl (koauepBatHor A.W. Omnapuna, nepBuvHoro Oynbona JIx.

Xongetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IIPUYIUHHO-CJICACTBCHHLIC CBA3HU MCKOAY HcciIieyeMbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, mnmponeccamMm W ABJIICHUAMU; OCJIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HACJICAOBAHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSAMU: OpPraHOUJOB, KIETOK pAa3HbIX TKaHEH, OpraHaMu u
CUCTEMAaMU OpPraHOB y pAacTEHHH, >KUBOTHBIX U YEJOBEKAa; MEXAY
JTarnaMu OOMEeHa BELIECTB; TallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U (GaKTOpaMu Cpelbl OOUTaHWUS,
mpoleccaMy  3BOJIIOIUH;  JIBIKYIIUMHU CHJIaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHnu3MOB

YMeHue BbIIEIATh CYIIECTBEHHbIEC TPU3HAKU:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, YKOCHUCTEM H
ouocthepsl; CTPOCHHUS OPraHoB W CHUCTEM OpPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIbHOCTH, MPOTEKAOIINX
B OpraHuU3Max pAacTCHHWH, >XHUBOTHBIX W YEJIOBEKA, OMOJOTHYECKHX

mpoueccoB: oOMmeHa BewlecTB  (MeTabonus3M), uUHPOpMaUUU U



MpeBpalleHus] SHEPTruM, OpOKEHHUs, aBTOTPOPHOTO U TeTepOoTPOdYHOro
TUINOB THTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pa3sMHOXKEHHUs, UHIUBUYyalbHOIO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TIE€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOopa, CTAaOMJIM3UPYIOLIETO,  JBIDKYHIETO M Pa3pbIBAIOILETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CHUMIATPHUUYECKOTrO
BUJI000pa30BaHusl; BIUSHUS JABHKYIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
MOMYJISAUH; TMPHUCIIOCOOJCHHOCTH OPTaHU3MOB K cpeae OOuTaHus,
4yepe[OBaHMsl HAaNpaBICHUI 3BOJIOLUHU; KPYroBOpOTa BEILECTB U

IIOTOKa S9HEPI'Ur B OKOCUCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMCHHA BBIACIIAATL CYHICCTBCHHBIC IIPHU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M JYKapuOT; OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B M JKOCUCTEM;
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (POToCHHTE3a, IJIACTUYECKOTO M DHEPreTHYECKOro OoOMeHa,
XEMOCHHTE3a, MHTO03a, MEHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
O0pBOBI 3a CyIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPa, BHI000pa30BaHu,
NPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelae OOWTaHUs, BIUSHHSA
KOMITOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHHI B HKOCHUCTEMAx
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB W TPEBPALICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTelbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX T'PYII; B3aMMOCBS3U
OpPraHu3MOB U cpelbl OOWTAHMA; EIUMHCTBA YEJIOBEYECKUX pac;
HEe00XO0IMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BHUJIOB M DOKOCUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA HNPUPOJALI H

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMAILKUI0 OHOJIOTHYECKOTO
CoJiepKaHUs; MHTEPHPETUPOBATH ITHUUYECKUE ACIEKThl COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ri00aJbHbIE DKOJIOTHYECKHE POOJIEMBI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
1O BUOJIOI'NHA
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HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemenHass OuonOrust — KOMIUIGKCHAs Hayka. buonorumueckue Hayku U
u3ydaeMmple UMH 1pobiembl. DyHIaMEHTANbHBIC, MPHUKIAIHBIE U IMOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OuHOJOrUM B (HOPMHUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HadeHue OMOIOTHH B
MPAKTUYECKOW JESTENIbHOCTA YENIOBEKAa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,

IIPOMBILLIICHHOCTH, OXPaHe IIPUPOBI

1.2

JXKuBble cucTembl Kak mpeaMer u3ydeHus ouonorun. CBONCTBA KHUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOI'0 COCTaBa, JUCKPETHOCTh U IIEIOCTHOCTh, CIOXHOCTh U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldM >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KJIETOYHbINA, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJISIIIHOHHO-BHUI0BOM, HKOCUCTEMHBIT
(buoreoneHoTuueckuii), OuocdepHsiid. I[Iporeccel, MPOUCXOIAINE B >KUBBIX
cucremax. OCHOBHBIC TPU3HAKU KHBOro. JKW3HBb Kak (hopMa CyIIecTBOBAHUS

MaTepun

1.3

Meroasl Oumonornueckoir Hayku. HaOmroneHue, u3MepeHue, HKCIEPUMEHT,
cucreMmaruzanusa, MeraaHaim3. IloHsaTme o 3aBUCHMOM ©W  HE3aBHCHUMOH
nepemeHHol. [InmanupoBanue skcnepumenTa. [loctaHoBKa W mpoBepKa TUIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM Hu €€ JOCTOBEpPHOCTh. Pa3dpoc B
Oouosornuecknx AaHHbIX. OIEHKAa JTOCTOBEPHOCTU TMOJYYEHHBIX PE3yIbTaTOB.
[IpuumHBl HCKaKEHUSI PE3yJbTATOB JKCHepuMeHTa. [loHATHE CTAaTUCTUYECKOTO

TECTa

2.1

2.2

KneTka kak Omosiorudyeckasl CicteMa

Knerka — cTpyKTypHO-(DyHKIIMOHAJIbHAS €IMHUIA XKHUBOro. VMcTopusi OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJOKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOrMH: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
LHEHTPUPYTUPOBaHUE, KYTbTHUBUPOBAHHE KIETOK

XUMHUYECKHUN COCTaB KJIETKU. Makpo-, MUKpO- U yIBTPAMUKPOIEMEHTHL. Bona u
€€ poib Kak pacTBOPHUTEINA, pEareHTa, ydacTue B CTPYKTYPUPOBAHUH

KJIICTKU, TCTUIOPET YA U. MI/IHepaJ'IBHI)Ie BC€IICCTBA KIICTKH, HX OuoJioruyeckas



2.3

poiib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMHHOKHCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Monekyibl. [lepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTHuYHas, 4YETBEPTUUHAs CTPYKTyphl. JleHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKIuu OeKOB.
VYrneBoabl. MoHocaxapupl, AUCAXapHbl, OJMrOCaXxapuibl U IOJIMCAXaPUJIbI.
OO0muit mnaH crpoeHuss U (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJIOB.
buonoruueckue GyHKIUU YrIIEeBOAOB.

Jlumunel. ['mapodunsHo-ruapodoOHBIe cBOMcTBA. Kitaccupukamnust ITUIUAOB.
Tpurnuuepunsl, dochomunuasl, BOCKH, cTepouabl. buomormueckue QyHKINH
nunaoB. OOmMe cBOWCTBA OMOJIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, ITOIYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHne HyKI€MHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun kommmiemenTapaoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupaib. MectonaxoxaeHue u ouonorndeckue pynkuuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornueckue ¢pynkunn AT®. BoccTaHoBIeHHBIE IEPEHOCUNKH, UX QYHKIMH B
kietke. CekBenupoBanue JIHK.

CrtpykrypHast Ouosorusi: OuOXMMHUYECKHE U OuopuU3NYECKHE HCCIeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJ

Tumbr  kimeTok: dykapuoTWyeckas W IpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuotudeckoil kinetku. Kierounas ctenka Oaktepuil um apxeil.
OcobeHHOCTH CTpOEHHUsl TeTepoTpodHONl M aBTOTPO(HON NPOKAPHOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

CrpoeHne M (QYHKIMOHUPOBAHUE SyKapUOTHUECKOM KieTku. [lmazmarmyeckas
MeMmOpaHa (ruazmanemma). CTpyKTypa miaasMatndeckoil MmemOpanbl. TpaHcropT
BEIIECTB uepe3 IUIa3MAaTHYeCKyld MeMOpaHy: naccuBHBI  (auddysus,
oOneryénHass nud@ysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
Tpancropt). [lomynmponumaemocts MemOpanbl. Pabora HaTpuii-kaJneBoro
Hacoca. DHJOLIMTO3: MUHOLUTO3, (haromuros. Dk3ouuto3. Kierounas creHka.
CrpykTypa u GyHKIMU KIETOYHOU CTEHKH PACTECHU, TPHOOB.

Hurtommaszma. Iluto3ones. [utockener. [IBmkeHue uuroruiasMel. OpraHouabI
kieTkd. OpHoMeMOpaHHbIE OpPraHOWIBl KIETKU: SHAOIIa3MaTHYecKas CeTh
(BIIC), anmapar 'onbmxu, TM30COMBI, UX CTpOeHHE M (yHKUMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHoMI0B KJeTKH. CTpoeHHe TPaHyNISIPHOIO PETUKYIyMa.
Cunte3 pacTBOpuMBIX OenkoB.CHHTE3 KJIETOYHBIX MemOpaH. [ maakuit

(arpanymsipHbIi) dHAOIUIa3MaTHUeCKUd peTukyiayMm. CekperopHas GyHKIuUS



anmnapara [osnbmku. TpaHcnmopT BemecTB B KIETKE. Bakyoiln pacTUTENbHBIX
kierok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUU, TUTACTUIBI.

Crpoenve U (QpyHKIUM MUTOXOHAPUN W mactul. I[lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABI  (POTOCHHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannbie opranounsl kietku CrpoeHue u GyHKIUM HeMeMOpaHHBIX
opraHoujioB kjetku. Pubocombl. MukpodunameHTsl. MbllIeUHbIE KIETKH.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BHXKEHHE JKTYTUKOB M
pecHrdek. MUKpoTpyOOUKH nUTOIIIa3Mbl. LleHTpros.

SAnpo. Obonouka sjpa, XpOMAaTHH, KapuoOIUIa3Ma, SAPBIIIKU, UX CTPOCHUE H
byakuun. SnepHbiid OeNKOBBIM MaTpHKC. [IpoCTpaHCTBEHHOE PACIOIOKEHUE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapUOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

2.4

AccuMWISILIMSL U JTUCCUMHIISALIMSA — JIB€ CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIN U reTepoTpodHBIA. YUyacTHe KHCIOpoJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe obOecrnieueHue KiIeTKu: npespaunieHue ATO B
oOMeHHBIX TIporeccax. DEepMEHTATUBHBIN XapakTep peakIuid KJICTOYHOTO
Metabonu3ma. DepMeHThl, MX CTPOEHHE, CBONCTBA M MEXaHU3M JCHCTBHUS.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTaHHMUECKUX KaTaln3aTopoB. benku-
aKTUBATOpPbl U OEJNKU-WUHTHMOUTOPBI. 3aBUCHMOCTh CKOPOCTH (€PMEHTATUBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BewlecTB B KieTke. PorocuHte3. Poiub
XJloporjactoB B mporecce (¢otocuHre3a. C(CBetoBas M TeMHOBas  (pasbl.
[IponykTuBHOCTE (QoTOoCcHHTE3a. BnusHue pa3nuyHbIX (AKTOpPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

Xemocunres. PazHooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIMPYIOLIUE
OaKkTepHH, Kesle300aKTepuH, cepoOaKTEepHH, BOJOPOAHbIE OAKTepHH. 3HaueHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buaesl OpokeHus. [IpoaykTtsl OpoxkeHUss U HX
UCTOJb30BAHUE YEIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIe3HEH.

AspoOHBIE OpraHU3Mbl. JTalbl dHEpPreTudeckoro oomeHa. [loaroroBuTenbHBIN
stan. ['Mukonn3 — 6ecKuciIopogHOe pacuieryieHUue TI0KO3bI.

buonoruueckoe oxkucieHHe, WM KIETOYHOE JbpIXaHue. Poib MHUTOXOHIpUI B
nporeccax ouogoruyeckoro okuciaeHus. Liuknuyeckue peakunu. OKHCIUTEIBHOE
dbochopmmmposanue. [IpenmyriecTBa adpoOHOro MyTH OOMEHa BEIIECTB IEpe]

aHa’poOHBIM. DPPEKTUBHOCTH IHEPTETUYECKOTO0 0OMEHa



2.5

Peakuuu matpuyHoro cuHTe3a. [IpUHIUI KOMIUIEMEHTAPHOCTH B PEAKITHSIX
MaTpUYHOTO CHHTEe3a. Peanu3anus HacieCTBeHHON nH(popMalinu. | 'eHeTnaeckuii
KoJ, ero cBoictBa. TpaHckpunuusi — Martpuudblid cuHTe3 PHK. Ilpunimmnst
TPAHCKPUIILIUU: KOMILJIEMEHTApHOCTh, aHTUIAPAIICIbHOCTh, ACHUMMETPUYHOCTbD.
Tpancnsuus u e€ srambl. Yuactue TpancnoptHeix PHK B OGuocunTtese Oenka.
YcnoBuss OuocuHTe3a Oenka. KomupoBaHue aMuUHOKHUCIOT. Ponbs pubocom B
O6uocuHTe3e OenKa.

Opranu3zaiiys reHomMa y mpoKapuoT U 3yKapuoT. Perymnsius akTUBHOCTH I'€HOB Y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perynsiusi 0OMEHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycbl — Heksietounbie (GopMbl KH3HU M oOnuratHble mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHsle 3a0oneBaHus 4elioBeKa, KUBOTHBIX, pacreHuit. CIIMJ], COVID-19,

conuaJibHbIC U MCIUITUHCKHUC HpO6JI€MI)I

2.6

3.1

Knerounsnii mwmki, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcolenHocTH TporeccoB, Mporekammux B uHTepdase. [loarotroBka KieTku K
nenenuto. IlpecunreTnueckuii  (MOCTMUTOTHYECKUI), CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MTPEMUTOTUIECKUN ) TIEPHOIbI HHTEP(DaA3HI.

Marpuunsii  cunte3 [JHK — pemmmkanusa. Ilpuanunsr perummkanuun  JHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIAPAUICIbHOCTb.
Mexanusm pemnukanuu JTHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u
TeoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTHN. JUIUIOUAHBIA W
rariou bl - Habopbl XpoMocoM. ['omonornunsie Xpomocomsl. IlomoBeie
XPOMOCOMBI.

Jlenenune xieTkn — MuTo3. CTaguu MHUTO3a M NPOUCXOIAIINE B HUX IPOLIECCHI.
Tunel muto3a. KapuoknHes M IHUTOKHMHE3. buonormyeckoe 3Ha4eHHE MUTO3a.
Perynsaus mutotnyeckoro nukiia kiuetku. [Iporpammupyemas kietouHas rubenb
— amomnTo3.

cDYHKI_II/IOHEIJ'I]':HQJI TCHOMHKA
OpraHI/ISM Kak OMOJIOTHYecKasl CHCTeMa

OOHOKIIETOUHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OpTraHHU3MBbI "
MHOT'OTKAaHCBBIC OPraHUu3MBbI.

@®opMbl pa3sMHOKEHUS OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Oecrnonoro  pasMHOXKEHHUS: I[MOYKOBAaHHE,  CIOPYJISAIUS,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [TonoBsie kKieTKH, Wi rameTel. Melos. Craauu Meiio3sa.
[ToBenenne xpomocoM B Meiose. KpoccnHrosep. buonornuecknii cMbIcit Meno3a

1 ITOJIOBOT'O ITpoIecca. Meiio3 U ero MeCTO B )KU3HEHHOM LIMKIIE OpTaHHU3MOB.



IIpenzaponpiueBoe pa3Butue. l'ameroreHe3 y KUBOTHBIX. IlosOBBIE JKeie3bl.
OOpa3oBaHne W pa3BUTHE TOJOBBIX KIEeTOK. CrepMaroreHe3 W OOTCHE3.
Crpoenue moNOBBIX KieTOK. OIUIONOTBOpPEHHME M 3MOPHUOHAIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3mMoB (oHTorene3). Craamum 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe nsarymku). Jpobdaenue. Tumsl apodnerus. OcoOeHHOCTH
Apo0JieHUsT MJIEKONMTAIOIIMX. 3apoblllieBble JUCTKU (racTpysiius). 3akiagka
OpraHoB M TKAaHEH M3 3apOJBIIIEBbIX JIMCTKOB. B3anMHOe BiusHHME wyacTen
pa3BUBAIONICTOCS 3apofblia (IMOpHUOHANBHAS WHIYKIHWS). 3aKiajka IulaHa
CTPOEHHUSI >KHBOTHOTO KaK pEe3yJIbTaT HMEPAPXUUYECKHX B3aUMOJCHCTBUH TI'€HOB.
Biusnue Ha 5MOpHOHAIBHOE pa3BUTHE PA3IMYHBIX (AKTOPOB OKpYKaroliel
cpenpl.

Poct u pa3utue xuBoTHBIX. [locTamMOpronansHbIi epuo. [Ipsimoe u HenmpsMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. bHOjOrm4eckoe 3HAYEHUE NPSAMOIO M HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHBIX. DakTOpsl peryssauuu
pocta JKMBOTHBIX M denoBeka. CTaauM NOCTAIMOPHUOHAIBHOTO pa3BUTUA Y
KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHe3a yeaoBeKa.

Pasmuoxxenue wu pasButme pacteHui. ['ametoputr um crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacreHuil. OOpa3zoBaHHe cIop B Ipoliecce Meio3a.
I'amerorenes y pactenuil. OIUIOAOTBOPEHHE U PA3BUTHUE PACTUTEIBHBIX
opranu3MoB. /[BoifHOE OIUIOOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpazoBaHue

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjaquu OHTOTCHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

3.3

I/ICTOpI/IH CTAHOBJICHUA U  pPAa3BUTHUA T'CHCTHKU KaK HAYKH. OcHoBHBIC
TeHETUYECKHE IIOHATHS U CHUMBOJIBL. 1 OMOJIOTMYHBIE XpOMOCOMBI, aJlJICJIBHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKH, I[OMHHaHTHBIfI n peuecanHmﬁ IMPU3HAK,
roMo3urora, rerepo3urora, 4Yucrtad JIUMHHA, FI/I6pI/IJII>I, T'CHOTHII, (1)GHOTI/IH.
OcHoBHbBIE MCTOABI I'CHCTHUKU! I‘H6pPII[OJ'IOFH‘I€CKPII>i, I_[I/ITOJ'IOFI/ILIGCKI/II\/’I,

MOJICKYJISIpHO'FeHeTI/I‘ICCKI/Iﬁ

Monorubpunnoe ckpemuBanue. [lepBblit 3akoH MeHens — 3aKoH eAnHo00pa3us
ruOpuoB mnepBoro mnokoneHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH
MeHgens — 3aKkOH paclieIyIeHHus NpPHU3HAKOB. [lUTomOornueckne OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UmoTe3a 4ucTOThl raMerT.

AHanuzupyrouee ckpenuBaHue. IIpoMeXyTOuHBIM XapakTep HaclIeJOBaHMS.
Paciennenue npu3HaKkoB U HEIIOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTO
HaclenoBaHUsl  Mpu3HaKkoB.  lluTonmormyeckue  OCHOBBI  JAUTHOPUIHOTO

CKpCHIMBAaHMHA.



CueruieHHoe HacienoBaHue mnpusHakoB. Paboter T. Moprana. CueruieHHOe
HacJeJ0BaHUE TE€HOB, HApPYIICHUE CLEIJICHUS MEXIy IeHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OMPEAEICHHUS MoJIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U reTeporameTHbld 1oi. ['eHernueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBanue npuU3HAKOB, CIEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. llneloTponusi — MHOXECTBEHHOE JIEMCTBUE
resa. MHOXECTBEHHBIM aJjIenu3M. BzanmMoAeHcTBHE HEaUICIbHBIX TEHOB.

Kommemenrapaocts. Onuctas. [lonumepus

3.4

BzaumoneiicTBue reHoTHIA M cpeabl Ipu popmupoBanuy peHoTHna. M3MeHUMBOCTh
IIPU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIC NPU3HAKU. BHIBI M3MEHYHBOCTH:
HEHACJICACTBEHHAs U HACIIECTBEHHAS.

Mopudukanonsas ~ U3MEHYMBOCTb.  Ponmb  cpemsl B (JOPMHUPOBAHUU
MoAM(UKAIMOHHOW N3MeHYnBoCTH. HopMa peakumy pu3Haka. BapuanmoHHbIH psig
u BapuanuonHas kpuBas (B. Horanncen). CpoiictBa Moau(UKaIMOHHON
WU3MEHYUBOCTH.

I'enorunuyeckas n3MeHUUBOCTh. CBOMCTBA FEHOTUIIMUYECKON M3MEHUMBOCTH. Buibl
TEHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunatuBHas un3MeH4YMBOCTb. Mei03 UM MOJOBOM mpolecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTU. PoJib KOMOMHATUBHONW U3MEHUMBOCTU B CO3/IaHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/a.

MyTanmoHHass U3MEHYMBOCTb. BUIbl MyTalnii: T€HHBIC, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WHAYLMPOBaHHbIE MyTalUUW. SIepHBIE M LUTOIIA3MATUYECKHE
Myraruu. CoMaTH4ecKue U MoJaoBble MyTanuu. [IpuurHbl BOSHUKHOBEHUS MyTallUi.
Myrarenbl M WX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKUX PSI0OB B HaciencTBeHHOUW n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMMa MCCIEJOBAHHUS TE€HOMA
yernoBeka. MeTonbl  HM3Yy4eHUsT TE€HETUKM  YEeJOBEKAa: TIE€HEaJOTMYeCKui,
OJIM3HEIOBBIH, LIUTOr€HETUYECKUI, MOIYJISIUMOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpemeHHOEe omnpeAeseHue TEHOTHIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHKUE, B TOM YHCJIE€ C MOMOIIBIO
[11P-anamu3a. HacnencrBenHble  3a0ojeBaHMS  YejIOBEKa. I CHHBIE U
XPOMOCOMHBIE 0oJIe3HH YeJIoBeKa. bone3nu c HaCJIeJICTBEHHOMN
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKONM N'€HETUKU B MPEJOTBPAILICHUH

U JICUEHUN TEHETHUECKUX 3a00eBanuii ueioBeka. CTBOJIOBBIE KIIETKHA

3.6

JloMecTuKaIus 1 CeNeKIus. 3apoxKICHNE CEIEKIINY U JoMecTrKarmn. Ydyenne H.M.



3.7

BaBuioBa 0 1eHTpax MPOUCXOXKIACHUS WU MHOTO0Opa3usi KyIbTYPHBIX pPacTEHUI.
Ponb cenexiuu B cO3aHUM COPTOB PAaCTEHUM U MOpoa *KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PsJIOB B HACJIEACTBEHHOM u3MeHuumBocTH H.U.
BaguioBa, ero 3HaueHue Jj1st CENEeKIMOHHON pabOThI.

Metoabl  ceneKUMOHHOW paboThl. VICKYCCTBEHHBIM OTOOp: MAacCOBBIA H
WHJIUBUYAJIbHBIN. Orarsl KOMOWHAIIMOHHON CCJICKIIMH. HcnrpiTanue
MPOU3BOJUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OLEHKU
(dbeHoTHa TOTOMCTBA M OTOOP 0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeJICKIIMOHHON paboThl. PaguannoHHbIi 1
XUMHYECKH MyTareHe3 Kak WCTOYHUK MYyTaluid Yy KyJbTypHBIX (HopM
opranu3moB. Mcronb3oBaHHE€ TEHOMHOIO PEIAKTUPOBAHUS M METOJOB
pexombunanTHbeix JIHK 1715 momydyeHust ucxoiHOro Matepuana Jjisi CEJIeKIHH.
[Nomy4yenne mnonuruionioB. BHyTpuBHAoOBas TuOpumusanms. bimskopoacTBeHHOE
CKpeIIMBaHUe, WM WHOpWAWHT. HepoicTBEeHHOE CKpENIMBaHWE, WM ayTOPHIIMHT.
I'erepo3uc u ero npuumnsl. Mcnonbs3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpumzaiys. [IpeononeHune Oecruioqus MeXBUIOBBIX THOPUAOB. JloCTHXKEHUS

CEJICKUIMU PACTEHUI U YKUBOTHBIX

OOBEKTBI, HCHIOJIBb3YeMbIE B OMOTEXHOJIOTHH, — KIIETOYHBIC ¥ TKAHEBBIC KYIIBTYPHI,
MHUKPOOPTaHU3MBI, WX  XapakTePUCTHKA. |paguluOHHAas  OHMOTEXHOJOTHS:
xJieboneueHne,  MOJlyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTH MHKPOOHMOIOTHYECKUX TEXHOJOTHIA.
[IponssoncTeo Oenka, AMUHOKHCIIOT " BUTaMUHOB.VckyccTBEeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMA SHUIEKIETOK M KIOHUPOBAHUE KMBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M TIeHHasd WHXKEHepusd. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCTpyHpoBaHue pexkomOuHanTHbIX JIHK. JlocTwkeHuss uW TepCHEKTHUBBI
XpOMOCOMHOM ¥ T€HHOW WH)XEHEepUH. MeauIuHCKHEe OMOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOro Mmupa

4.1

buonoruueckoe pa3HooOpasue OpraHU3MOB. CoBpeMeHHas cucTeMa
opranuyeckoro Mwupa. llpuHIUNBI KiaccupuKanuu opraHu3MoB. (OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHUS W JKU3HEACATEIHPHOCTH OJHOKIIETOYHBIX OPTaHU3MOB.
bakTepuu, apxeu, 0JHOKIETOUHBIE TPUOBI, OJJHOKJIETOUYHbIE BOAOPOCIH, IPYTHE
npotuctsl. KojoHnanbHble OpraHnnu3msl. [[BUkeHrne OJHOKIETOYHBIX OPraHU3MOB:
aME00oMTHOE, KTYTUKOBOE, PECHHYHOE. 3alIiTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaSHpa)KI/IMOCTI) Y OJHOKJICTOYHBIX OPraHU3MOB. Takcucer

4.2

MHorokJieTouHbI€ pacTeHHs. B3anMOCBs3b YaCTE MHOTOKJIETOYHOTO OpraHu3Ma.



4.3

Tkanu, opraHbl U CUCTEMBbl OPTaHOB MHOTOKJIETOYHOIO opraHusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. TuUIBI  PACTUTENBHBIX TKAHEH:
oOpasoBarenibHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcolenHoctu cTpoeHus, PYHKIUN U pacIoOKEeHUs TKaHEel B opraHax pacTeHui

BereraruBHble 1 reHEepaTUBHBIE OpPraHbl pacTeHuil. yHKIUM OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[BUkeHre MHOTOKJIETOYHBIX PACTEHUI: TPOIIM3MBI U
Hactuu. IlornomieHne BOXBI, YIVIEKUCIOIO ra3a M MUHEPAIBHBIX BELIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKU.
TpancriopTHble cHUCTeMBbl pacTeHui. Bboinenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHbIX pacTtenuil. Kyrukyna. CpencTtBa macCUBHOM M XUMHYECKOH
3amuThl. OUTOHIIMUIBI.

PaznpaxxumMocTh U peryisuus y opraHuzMoB. Pa3apaxumocTs U perynduus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHUE

4.5

4.6

MHoOrokierounsle  XUBOTHbIE. B3auMMOCBs3b  4yacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TkKaHM, OpraHbl U CUCTEMbl OPIaHOB MHOI'OKJIETOYHOTO OpraHH3Ma.
Opranmusm kak enuHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX M YelOBEKa. THITBI
JKUBOTHBIX TKaHEH: OIIUTC/IMAJIbHAdA, COCAWHUTCIIbHASA, MBbIINICYHAA, HCPBHAA.
OcoOenHoctu cTpoeHMs, (YHKUMA U pacHoONIOKEHUs TKaHed B OpraHax

JKHNBOTHBIX N YCJIOBCKA

Opranel U cUCTEMBI OPraHOB JKUBOTHBIX. DYHKIMN OpraHOB U CUCTEM OPIAHOB.
Onopa Ttema opraHusmoB. CKeneTbl OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX
KUBOTHBIX. HapyXHblli 1 BHYTpeHHMH ckeneT. CTpoeHHE U TUIBI COEIWHEHUs
KOCTEH.

JIBKEHME MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtaHume »xkuBOTHBIX. IluTanue
MIO3BOHOYHBIX JKMBOTHBIX. JlpIxaHue ®uBOTHBIX. KoxkHoe npixanue. JKabepHoe u
JIErOYHOE JIbIXaHUE.

JlpIxaHWe MO3BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOEHUs
JIErKUX TO3BOHOYHBIX JKUBOTHBIX. JIbIXaTelIbHAs CHCTEMa 4eloBeKa. MexaHusm
BEHTWIALIMM JIETKUX Yy NTHIl W MJIEKONUTAKOMUX. TpaHCIOPT BEIIECTB Yy
opranu3MoB. TpaHCIOPT BEWIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema U €€
opranbl.  KpoBeHocHas  cucreMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIOIMOHHBIE  YCIOXKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3MoB. Beiaenenue y
#KUBOTHBIX. CoKpaTUTeNnbHbIe Bakyosnd. Opransl BoieneHus. CBs3b MOJIOCTH TeNa
C KPOBEHOCHOM M BBIIEIUTEIBHOW CHUCTEMaMU. BplfelleHHe Yy IT03BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOUYHBIX KUBOTHBIX. IloKkpoBBI UM uX
IIPOU3BOIHBIE.

PaznpaxuMocTh U peryasanust y Opranu3MoB. Pa3ipakuMoCTh Yy OJTHOKJIETOYHBIX



5.1

5.2

5.3

5.4

opranu3moB. Takcuchel. PasgpaxumocTs M peryasinus y MHOTOKJIETOYHBIX
pacTeHuii. PocToBbIE BellleCTBAa U UX 3HAYCHUE.

HepBHas cucrema u peiaekTopHas peryisuus y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cucrema u e€ otaeinbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOECHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anropuTMoB Hu mporpamMm Uit 3GQGEeKTUBHOH (YHKIHMOHATBHOMN
aHHOTAllUW ~ TEHOMOB,  TPAHCKPUIITOMOB,  IIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KUBOTHBIX U YCJIOBCKA
OpraHmM YCJIOBEKA U €TI0 3JOPOBLEE

Oprassl ¥ cUCTEMBI OPTaHOB 4esioBeKa. OTesbl TOJIOBHOTO MO3ra ITO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u peduekropHas nyra. be3ycioBHblE H  yCIOBHBIC
peduexcer. 'ymopanbHast perymsinusi ¥ SHIOKPHHHAS CHUCTEMa >KUBOTHBIX M
yenoBeka. JKenes3bl 3HIOKPUHHONW CUCTEMBI U UX TOPMOHBI. J{elicTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW W SHIOKPUHHOM cucTeM. [ unoramamo-runoduszapHas

cucrema. Pedrekc u pednexropHas ayra. be3ycioBHbIe U YCIOBHBIC PEIICKCHI

3amura opraHu3ma or Oose3Hel. IMMyHHas cuctema yenoBeka. KierouHsli u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBINH, TPHOOPETEHHBIN CrenuprIecKuii
UMMYyHHUTET. Teopusi KIOHaJbHO-ceNeKTUBHOrOo uMMyHurera (I1.Opaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib
BPOX/IEHHOI'0 UMMYHHMTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHU

KpoBenocHas cucrema n e€ opranel. Cepaue, KpOBEHOCHBIE COCYIbl U KPOBb.
Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynsuus

Hpixanue yenoseka. {uddysus razoB yepes MOBEPXHOCTh KIETKH. J{pIXxaTeabHast
cucTteMa 4eyloBeKa. JlpIxarempHas IOBEpXHOCTb. Perymsanus — AbIXaHUS.

JIpixarenbHble 00BEMBI

5.5

5.6

5.7

[MumeBapurensbHast cucreMa denoBeka. OTnaenbl MUIIEBAPUTENBHOIO TpPAaKTa.
[InmeBapurenpHble  Kene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE

MHUIICBAPCHUC

ITokpoBel m wux mnpousBoxaHble. Opransl BblieneHus. [louku. CrpoeHne u
¢byHKIMOHMpOBaHUE HeppoHa. DUIBTpaAIUs, CEKpelUsi U 0OpaTHOE BCachbIBaHHE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3zoBaHuEe MOYH Yy YEJIOBEKa

I[BI/I)KGHI/IC YyeJI0BeKa: MblieuHas cucrema. CKelIeTHBIC MbIIIIBI U1 HUX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomonoHHass  teopuss Y.  JlapuHa. [Ipennocelnkum  BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hbp 1 Hay4dHas JeareapbHocTh Y. JlapBuHa.

I[BI/I)KYH_II/IC CHJIBI DBOJIIOIMU BHIOB 10 Y. I[apBI/IHy (BLICOK&H HNHTCHCHUBHOCTD



6.2

pa3sMHOXEHHsI OpraHM3MOB, HAclEACTBEHHAas WM3MEHUYMBOCTh, Ooppba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunrernueckor teopuu sBomtonuu (CTD). HelitpansHas teopus
sBosonii. COBpeMEHHAasi SBOJIOIMOHHAS OMOJOTUsS. 3HaYCHHE SBOIOIMOHHOM

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Monmynsanus kak sjeMeHTapHas eauHuna 3Bomouud. COBpPEMEHHbBIE METOJIbI
OLIEHKM TEHETUYECKOro pa3zHooOpasus W CTPYKTypbl mnomymsauuid. V3meHneHue
reHooHJa TOMYJISAIUN KaK 3JIEMEHTApHOE SBOJIONHMOHHOE SBICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOphl  (IBMDXKYILME CHJIBI) 3BOJIOLMHU. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeiip reHoB — ciryuaiiHble
HEHANpaBJICHHbIE HW3MEHEHHsI YacTOT aieneil B momymsaunusix. OQQexT
OCHOBATEJIL. Murpauuu. W3onsauus HOMYJISL: reorpaduueckas
(mpocTpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHASA).

EcrecTBennblii  oTOOp — HampaBusommid  ¢GakTop ABOMOIUH.  DOpPMBI
€CTECTBEHHOT0  OTOOpa:  JIBMXKYIUMH, CTaOWJIM3UPYIOIIMHA, pPa3phIBAIOLIMIL
(mu3pynruBHbi). [TonoBoit oT6Op.

[TpucnocoOIeHHOCTh ~ OpPraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBEHHE  MPHUCIIOCOONEHWA y  OpraHu3MoB.  ApoMopho3bl |
uavoanantauuu. [Ipumeps! npucnocobieHuii y opranu3MoB. OTHOCUTEIBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm U cTpykrypa. BumooOpa3oBaHue Kak pe3ysbTar
MUKpO3BOJOLMU. M3omsanus — kirodeBoi ¢akrtop BupooOpazoBanus. [lytu u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUUECKOE (reorpaduueckoe),
CHUMITaTpUYeCKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJUILIONIU3ALIHS,
rudpuansays). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

Mexanu3msl (GopMHUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Ponp 3BOMIIOLIMOHHON OMOJOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHMS
O6uopazHooOpazus. MHKpPOIBOMIONKS U KO3BOIOLHMS Mapa3uTOB M HX XO3SEB.
MexaHu3mbl pOPMHUPOBAHUS YCTOMYUBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOpbOBI

C HeH

6.3

Metoabl M3ydeHus: MakpodBoionuu. [laneoHTomOrnYeckne MeTONbl U3yYSHHS
sBosonni. [lepexonubie Gopmbl 1 QpHUIIOreHETHYECKHE PSAABl OPIaHU3MOB.
buoreorpadudeckue MeToabl n3ydeHus sBononuu. CpaBHeHne (Guopsl U (ayHbI
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odrnactu 3emian. Buasi-sHieMuku u
PEITUKTHI.

DOMOpPHOIOTHYECKHE U  CPAaBHUTEIBHO-MOP(HOIOTUYECKHE METOAbl HM3y4eHUs

3BOJIOLMHU. ['eHeTHUYeCKHMe MEXaHH3Mbl SBOJIIOLIMM OHTOr€HE3a M IIOSBICHHUS
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OBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  AHAJIOTHYHBICE  OPTaHBI.
PynumeHnrapHbple  opraHbl W araBU3Mbl.  MOJIEKYJISIPHO-TEHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHE  METOJIbl  HM3YYCHHUS  DBOJIOIUH.
I'omonoruunbie rerpl. COBpeMEHHBIE METOJbI IMMOCTPOCHUS (PHIOTCHETUYECKUX
JIepEBBEB.

XPpOMOCOMHBIE MYTAITUU M SBOJIFOIHSI TEHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBWia) 3BoJONMHA. HeoOpaTHMOCTh 3BOIOIUU.

AI[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJFOIINH

Hayunble rumoTe3sl MNPOUCXOXKIEHUS KU3HUM Ha 3emiie. AOHOreHes u
naHcnepmus. JloHay4dHbIe MPEACTAaBICHUS O 3aPOXK/ICHUU KU3HU (KPEaMOHU3M).
I'unoTe3a MOCTOSHHOIO CaMO3apOXKIECHUS JKU3HU U €€ ONPOBEP)KEHUE ONBITaMU
®. Pemu, JI. Cnammanmanum, JI. Ilactepa. Ilpoucxoxkaenue Ku3HH U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHMYecKoW 3Boitouuu. [lnanerapHas (reosoruyueckas)
sBOMIIOLIMSL.  XMMHYECKash 7JBOJIOLUA. AOHOreHHbI CHHTE3 OpPraHu4ecKuX
BemlecTB u3 Heopranuuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pa3zoBanue
nonumepoB U3 MoHoMepoB. KoauepBarnas runore3a A.M. Omapuna, runoresa
nepeuyHoro Oympbona JIx. XonnmeiiHa, reHerudeckass rumote3a [. Mémnepa.
Pu6o3umer (T. Yek) u rumore3a «mupa PHK» VY. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopust 3emnu u meronsl €€ u3ydeHus. Vckomaemble OpraHM4Ye€CKHE OCTATKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAs T€OXPOHOJIOTHS.
I'eoxpoHonornyueckas 1mKasa: 0HbI, Ipbl, HEPUOJIbL, JTTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosiBieHrne U BONIONUS NEPBBIX
KJIETOK. OBoJoLus MeTabonu3ma. BoO3HUKHOBEHHE TEPBBIX 3KOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHaJIOT IEPBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). OBOJIOIHMOHHOE MPOUCXOXKIECHHUE
BUpYycOB. IIponcxokneHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONUK BBICHIUX pacTeHuid. OCHOBHBIE apoMOp(dO3bI
pactenuii. Beixon pacrenuil Ha cymy. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMmu cymu. CemeHHble pacreHus. lIpomcxoxneHne IBETKOBBIX
pacTeHui.

OcHOBHbBIE D3Tambl 3BOJIONUM KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunos. [lepBrle XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuomit u pentunuii. [IpoucxoxaeHrne MICKONMUTAIOMINX U

ntul. [lpunnun kmodeBoro apomopdo3a. OcBoeHue O€CHO3BOHOYHBIMU H
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[MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJie 10 ApaM U NEpHOJaM: apXei, MpOoTepo30il, MaIe030H,
Me30301, KaiHO30M. OOmas XapakTepUCTHKAa KIUMaTa H TEO0JOTHYECKUX
nporieccoB. [losiBieHHE U pacIBET XapaKTePHBbIX OPTaHU3MOB. YTIIe0Opa3oBaHUE:
€ro YCJIOBHS U BIIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUpAHUS — OKOJOTHYECKHUE KpHU3UCHI mponuioro. Ilpuuuubel u
CJIEJICTBHSI MacCOBBIX BbIMUpaHUN. COBPEMEHHBIH KOJIOTHYECKUN KPHU3HUC, €ro

0CO0EHHOCTH

Paspgensl m 3amaum  anTpomnonoruu. Metonsl anTpornonoruu. (CTaHOBIEHUE
MPEACTABJICHUH O MPOUCXO0XKACHUH YeaoBeKka. COBpEMEHHbBIE HAYYHbIE TEOPUH.
CxoncTBOo uyenoBeka € KUBOTHbIMU. CHCTEMaTHUECKOE IIOJIOKEHUE YEJIOBEKA.
CBuuerenbcTBa  CXOJACTBA  YEJNOBEKAa C  JKMBOTHBIMH:  CPAaBHHUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, ($H3HO0JIOTO-OMOXUMHUYECKHE,
noBegeH4Yeckrne. OTauyms yesoBeKa OT )KUBOTHBIX. [IpsMoXoxkaeHre 1 KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE TOJOBHOrO MO3Tra U BTOPON CUTHAJIBHOM
CUCTEMBI.

JBuwxymue cuibl (hakTopbl) aHTPOIOTeHe3a: OMOJOTHYECKHE, COIMANIbHBIE.
CooTHotleHrne ONOJIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBbIE CTaIUM AHTPOIIOT€HE3a. ABCTPAIIONUTEKU — JBYHOTHE NPEAKY JTOACH.
UYenoBek  ymenblid, II€pBbIE  M3TFOTOBJIEHUS  Opyaud Tpyra. Yemnosek
NPSMOXOIAIINI M TepBbI BbIXOA Mrojed 3a mpenensl Adpuku. Yenmosek
reiienb0eprckuii — oOui NpeloK HeaHAEepPTAIbCKOI0 YelOBEeKa U YelloBeKa
pasymHoro. YenoBek HEaHIEPTaIbCKUW KaK BHJ JIIOAECH XOJIOJHOIO KIMMATA.
YenoBeKk pa3syMHBII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpeneiaamMmu AQpuku.

DOBONIOIUS COBPEMEHHOI'O uesjoBeKa. EcTecTBeHHbI OTOOpP B HOMYJNSLMSIX
yenoBeka. MyTalMOHHBIN Tpouiecc U MOAUMOppu3M. [lomymnsiioHHbIE BOJHBI,
npetid reHoB, Murpanusg u «3PpQPexT oCHOBATENS B MOMYJISAIUIX COBPEMEHHOTO
4eJI0BEKA.

UYenoseueckue pacel. Ilonarne o pace. bonbmme pacel:  €BponeouIHas
(eBpas3uiickasi), aBCTpaJO-HErpoWJHAs  (PKBATOpUANbHAS),  MOHTOJIOUIHAS
(a3uarcko-aMepukaHckas). Bpemss u myTu pacceneHus 4eJOBEKa IO IJIaHETE.
EnuncTtBo  yenoBeueckux pac. HayyHas  HecOCTOSITENBHOCTH — pacu3Ma.
[IpucnocoOneHHOCTh YelloBEeKa K pa3HbIM YCIOBHUSIM OKpYXKAlolled Cpemsbl.
Bnusnue reorpaguueckoir cpenpl W apeiida reHOB Ha MOpPQOJIOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMBI U MMpUucymue MM 3aKOHOMCPHOCTHU

7.1

Pazgene! u 3a7a41 SKOJIOTHH. CBS3b DKOJIOTUH C APpYruMH HayKaMHu.




Metoaer skonoruu. lloneBbie HaOMIOAEHUS. ODKCHEPUMEHTHI B JKOJOTHU:
MPUPOAHbIE U JabopaTopHbie. MOJEIUPOBAHHE B JKOJIOTUA. MOHUTOPUHT

OKPY KaIOIIEeH Cpebl: IOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEpHOCTH uX JeiictBus. Kiaccuduxanms
9KOJIOTUYECKUX  (PAKTOpOB: abuoTHYECKHE, OMOTHYECKUE, aHTPOIOTrECHHbIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHMsS 3Kojorudeckux (akropos. IIpasuio
munumyma (K. Ilnpenrens, FO. Jlubux). TonepaHTHOCTh. DBPUOMOHTHBIE H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBeT Kak sKojorudeckuii akrop. JleicTBue pasHbIX
YYacCTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJOI'MYECKHE TPYIIIbI
pacTeHMil M JKMBOTHBIX 10 OTHOLIEHMIO K cBeTy. CuUrHajpHas pojb CBETA.
DoTonepruoan3M.

Temmneparypa kak oskojoruueckuil Qaxrop. [JlelicTBMe TemmepaTypbl Ha
opranu3Mmsl. [TodKkuIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skojorudeckuit ¢axkrtop. IIpucnocobnenus pacteHui K
noJyiepaHuto BoaHoro Oananca. Kiaccudukanus pacTeHuil MO OTHOILCHHIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAsA, IIOYBEHHAs,
ryOuHHAs  MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3NKO-XUMHUYECKUE
0cOOEHHOCTH cpea oOuTaHus opraHu3MoB. llpucnocoOneHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE puTMbl. CyTOUHBIE M TOAUYHbBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSM YCIOBUM
KHU3HH.

XKuznennoie popmbl opranusmos. [lonstue o xusHeHHOU (opme. JKu3HEHHBIE
(GbopMbI pacTeHUil: JepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpPaBbl,
oJiHOJIeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue ¢akropbl. Buasl OMOTHYECKMX B3aUMOJICHCTBUMN: KOHKYPEHIIMS,
XHUIIHAYECTBO, cuMOMO03 U ero ¢opmsel. [lapazutusm, koomepanusi, MyTyajau3M,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tomuueckue, (opuueckue, (¢dabpuueckue). 3HAUCHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN JUIsl CYHIECTBOBAHMSI OPIraHHU3MOB B cCpele

oOutanus. [IpuHIIMI KOHKYPEHTHOTO UCKIIOYEHUS

7.3

OKOJIOTHYECKHE XapaKTEPHUCTHUKU TOITYJIALINH. HOHYJ'IHHI/ISI Kak OMOJIOTHYECKas
cuctemMa. Posib HeogHOPOAHOCTH cpenbl, GU3NIECKUX 0aphepoB U OCOOCHHOCTEH

O6uosioruu BUJIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpBI MOIYJISLUH.



OcHOBHBIE TMOKa3aTeNN NOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLUs.

Okosorudeckass CTpykrypa nonyiasinuu. OLCHKa YHCICHHOCTH IOIYJIALHH.
JluHaMuKa DOmyisiuuu U €€ peryisiius. bUOTHYEeCKUI NOTEHIUAI NOMMYJISALUN.
MonenupoBanue JIuHaMHKU —nonyiasuuu. KpuBble pocTta  4YMCIIEHHOCTH
nonyisinui. Kpuble BbDKMBaHMs. Perymsiius 4uMCIEHHOCTH HOMYJSILUMI: pOJIb
(GakToOpoB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJIOTMYECKHE
crpareruu BunoB (r- u K-crparerun).

[Tonsarue 06 sxoornyeckoii Humre Buaa. Mecrooburanue. MHOromepHasi MO/IEib
skonorndeckod Humu Jx.JM. XaryumHcoHa. Pa3Mepsl 5KOJIOrMYECKON HUIIM.
[loTeHunanpHas ¥ pealn30BaHHAS HULIN.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. Buapl M HMX JKU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTM  NIOBEIEHHUS M  MUIpAaUUil  JKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOIAHBIX BUIOB

7.4

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsizu Mexay
opranu3mMamMu B OuoreHoze. DkocucreMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). OyHKIIMOHAIBHBIE OJIOKW OPraHU3MOB B JIKOCHUCTEME: MPOIYLICHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpoduueckue memnu u CETH.
Abuotnyeckue 61moku sKocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopor
BEILIECTB U [TOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM AKOCHUCTEMBbI. buoMacca U MpoOAyKIUs. DKOJIOTHYECKHE
MMUPaAMUJIBI YMCesT, OMOMACChI  SHEPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIECCHH. [lepBUUHBIE U
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBL. AHTPOIOTE€HHbIE BO3ICHCTBUS Ha
cykueccun. KimnmakcHoe cooOuiectBo. buopaznoobpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOINOT€HHBIE SKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpoueHos. Paznnunst Mexx1y aHTpONIOT€HHBIMU U TPUPOIHBIMH 3KOCHCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iiopa u
(ayna. CuHaHTpOonmM3anus ropojckoi ¢ayasl. bruomornueckoe u Xo3sHUCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3alMOJIEWCTBHI OPraHM3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEIIECTB MEXKAY CMEKHBIMU 3KOCHCTEMaMU.Y CTOMYUBOCTh
OpTraHWU3MOB, TIOMYJISIIIUA W DKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3IECUCTBUN

7.5

buocepa — oOmemnanerapHas o0Oojouka 3emiid, TA€ CYIIECTBYeT WU

cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu



6uocdeps u e€ coctas. KuBoe BeriecTBo 6Mochepbl U ero PyHKIUH.
3aKOHOMEPHOCTH cyIecTBoBaHUsl Ouocdepbl. OcoOeHHOCTH Ouochepsl Kak
rnobanbHOM  9KocucTeMbl.  JlMHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumuyeckue LHUKIBI (yriepona, a3ora).
PurmuuHOCTS siBNCHMIT B Onochepe.

3oHanpHOCTh Ouochephl. [TonsTre 0 Guome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jleca, CMEIIAHHbIE M LIMPOKOJMCTBEHHBIE JIeCa, CTENH, CaBaHHBI,
MYCTBIHM, TPONHMYECKHE Jieca, BBICOKOTOphS. KimMaT, pacTUTENBHBIN W
KUBOTHBIA MUp OMOMOB CYIIIH.

Crpykrypa U (QYHKIUS KHBBIX CHCTEM, OLCHKA UX PECYpPCHOrO MOTEHIHMAla W

onocdepHbIX QyHKIIUN

7.6

DKOJOTUYeCcKe KpU3UChl U X MPUYMHEL. Bo3jaelicTBrue denmoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpsi3HEHHE BOJIHOM CPEJibl.
Oxpana BoaHbIX pecypcoB. Pazpymenue nousbl. OXpaHa MOYBEHHBIX PECYPCOB.
H3meneHue KimMmara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIBHBIM U >KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO W UBOTHOTO Mupa. OCHOBHBIC NPHUHIMIIBI OXpPaHbl MPUPO/IBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie teppuropun (OOIIT).
Boranuueckue casbl ¥ 300JI0TUYECKHUE TAPKH.

OCHOBHbBIE TPUHLHUIIBI YCTOMYMBOTO PAa3BUTHSl YEJIOBEUYECTBA U MPHUPOBL.
PanvonanmsHOE  MpPUPONOMNONIB30BAaHWE W COXPaHEHHUE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin
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