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depnepanibHas paboyasi mporpaMmma 1o yueoOHomy npeamety «buonorus» (yriyO0nEHHbIN
ypoBeHb) (mpeameTHas obOnacte «EcTecTBeHHO-HaydHBIE MpeaMeThl»)  (manee
COOTBETCTBEHHO — TPOrpaMMa MO OHWOJOTHH, OWOJIOTHS) BKIIOYAET MOSCHHUTEIBHYIO
3aIUCKY, Ccojep)kaHue OoOy4YeHHs, MJIaHUPYyEMbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBI 10
onosoruu.

[TosicHuTenbHasE 3amucKa OTpakaeT OOIue eI W 3aJaud U3ydeHus OWOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TMPEANOChUIOK K €€ H3YYEHHUIO OO0ydJaroluMHUCH,
MECTO B CTPYKType y4eOHOro IruiaHa, a TakKe MOAXOAbl K OTOOpY ColeprKaHus,
K ONpEICICHUIO IUIAHUPYEMBIX pEe3YyJbTaTOB W K CTPYKTYpe TEMaTHYECKOTo
TUTAHUPOBAHMSI.

Conepxanue OOydYeHHS PACKphIBA€T  COJEP)KATENbHBIE JIMHUH, KOTOpHIC
npeyiaraloTcs Jisi 0053aTeIbHOTO M3Y4YEHHUs B KaXKJIOM KJIacCe Ha YPOBHE CPEIHErO
o01ero oOpazoBaHusI.

[InanupyemMbie pe3ynbTaThl OCBOCHHUS MIPOrpaMMbl IO OHMOJOTHM BKJIIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC Pe3yJbTaThl 32 BECh IMEpHOJ OOy4YEHHsS Ha YpPOBHE
cpemHero o0Iero oOpa3oBaHus, a TAaK)Ke MPEIMETHBIC JOCTHKEHUS 00y4aromerocs 3a
KaKJIbIH TOJ1 O0y4eHMUSI.

MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma o 6uosiornu Ha ypoBHE cpeHero oouiero oopazoBanus pazpadboraHa
Ha ocHOoBe DexpepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «0O6 oOpa3zoBanuu
B Poccuiickoit ®enepanun», ®I'OC COO, Konnenuuu mnpenogaBaHusi y4eOHOTrO
npeamera «buosiorus» U OCHOBHBIX TOJIOKEHUM (enepaabHON pabodeil MmporpaMMbl
BOCIIUTAHUSL.

VYuebnsiil npeamer «buonorusy yriy0oi€HHOTO ypOBHS U3YyUYEHUS ABJISIETCS OJHUM
13 KOMIIOHEHTOB MpeaMeTHOM o0nactu «EctecTBeHHO-Hay4YHBIE NpeaMeTh». CorjlacHO
nonoxkeHusiM PI'OC COO mnpodunbHble ydeOHBIE TPEAMETH, H3ydaeMble Ha
yIriyOJEHHOM YpOBHE, SIBISIOTCS crnocoboM auddepeHunanuu 0O0y4YeHUs HA YpPOBHE
cpemHero oOmiero oOpa3oBaHUS W TMPHU3BAHBI OOECHEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CPEAHUM OOIMMM, CPEIHUM TPO(PECCHOHATBLHBIM W BBHICIIAM
obpazoBaHueM. B To ke BpeMs KakAbli U3 3THX Y4YEOHBIX MPEAMETOB JOJKEH OBIThH
OpUEHTHUPOBAaH Ha TMPUOPUTETHOE pEIICHHE O00pa30BaTENbHBIX, BOCIUTATEIBHBIX
W pa3BHUBAIOIIMX 3aJlay, CBS3aHHBIX ¢ nOpodopueHTauel oOydYaromuxcs U
CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOW OOJACTH HAYYHOTO 3HAHUS, CBS3aHHOTO
¢ Ononorueit, MEAUIMHOMN, YKOJIOTUEH, ICUXOJIOTUEN, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma mo Ouojoruu naéT MPEACTaBICHHE O LEId W 3ajlayax U3y4YeHUs
yaeOHoro npeamera «buonorus» Ha yramyOnéHHOM ypoBHE, OompeeiseT o0sa3aTeIbHOe
(MHBapUaHTHOE) TPEAMETHOE COJIEpKAHUE, €ro CTPYKTYpUPOBaHUE IO paziesiaM U
TeMaM, pacHpelesieHue IO KiaccaM, PEKOMEHIYeT IOCIeA0BaTeIbHOCTh H3Y4YeHUs
y4eOHOro MaTepuaia ¢ y4eTOM MEXIIPEIAMETHBIX U BHYTPUNPEIMETHBIX CBSI3€U, TOTUKU
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yu4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEM oOywarommxcsi. B mporpamme
no OWOJIOTMM pEeaJu30BaH MPUHLMI NPEEMCTBEHHOCTH C M3y4YEHHEM OMOJIOruu
Ha YpPOBHE OCHOBHOIO o00miero oOpa3zoBaHusi, Onarojapss 4eMy MpOCMaTpUBAETCs
HalpaBJI€HHOCTh ~ Ha  NOCIEAyloUlee  pa3BUTHE  OHMOJOTMYECKUX  3HAHMI,
OPUEHTHUPOBAaHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAyYHOIO MHMPOBO33PEHHUS,
HKOJIOTUYECKOT'0 MBIIIICHUS, TPEICTABICHUH O 3J0pOBOM 00pa3e KU3HU, Ha BOCIIUTAHUE
OepexHOro OTHOLLIEHUS K OKPY>KaroIIel NpupoaHoii cpene. B mporpamme no 6uonorun
TaK)K€ IOKa3aHbl BO3MOYKHOCTH Y4eOHOro mnpenmera «buonorus» B peainzanuu
tpeboBannii PI'OC COO Kk MIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM MU
IpeIMETHBIM pe3yibTaTaM o0y4deHUs U B (OPMHPOBAHUM OCHOBHBIX BHUIOB y4ueOHO-
NO3HABATEeNIbHOM  ACSITENTPHOCTH  OOYYAalOIIMXCS IO  OCBOGHHIO  COJEpKaHUS
OMOJIOrM4ecKOro 00pa3oBaHusl Ha YPOBHE CpeAHEro 00I1ero oopa3oBaHus.

VYueOHplii mpenMer «buosnorus» Ha ypoBHE cpenHero ooOumero ooOpa3oBaHUs
3aBepuIaeT OMOJIOTHYECKOEe 00pa3oBaHUE B LIKOJIE U OPUEHTHUPOBAH Ha pacUIMpPEHUE U
yriyoneHue 3HaHuid oOydYarouuxcst O JKUBOW HPHUPOAE, OCHOBaX MOJIEKYJSPHON U
KJIETOYHOW OHOJOTUH, SMOPHUONOIMM U OHOJOTUU Ppa3BUTHs, T€HETHKH, CEJIEKLUH,
OMOTEXHOJIOTUH, FBOJIOLIMOHHOTO YYEHUS U SKOJIOTUH.

N3yuyenne yueOHoro mnpeamera «buosorus» Ha  yriyOJIEGHHOM  YpOBHE
OPHUEHTHPOBAHO HA TMOATOTOBKY OOYyYarOmMXCAd K TOCIEAYIOUIEMY IOJIYYESHHIO
OMOJIOTUYECKOTO 00pa30BaHus B By3aX U OpraHU3alUAX CPEIHETO MpohecCUOHAIBHOIO
oOpazoBaHusi. OCHOBY €ro COJEp>KaHUSI COCTABJIAET cUCTeMa OMOJIOTMYECKUX 3HAHUM,
NOJIYYEHHBIX MPU H3YYEHUU OOYYAIOIIMMHUCA COOTBETCTBYIOIIMX CHUCTEMAaTUYECKHX
pazziesoB OMOJOTMUM Ha YPOBHE OCHOBHOro o0miero oOpaszoBanus, B 11 kimaccax 3tu
3HaHUS MOJy4YaroT pa3BuTue. Tak, pacmmpeHsl U yriayOjaeHbl OMOJIOrMYECKUE 3HAHUS
O pacTeHHUsX, IKUBOTHBIX, TIpubax, OakTepusx, OpPraHU3ME YEJIOBEKa, OOIIMX
3aKOHOMEPHOCTSIX JKHU3HM, JIOMOJHHUTEIbHO BKIIIOUEHBl OHOJIOTMYECKUE CBEJICHUS
IPUKJIAJHOIO U MOMCKOBOI'O XapaKTepa, KOTOPhIE MOKHO MCIOJIb30BaTh KAK OPUEHTUPHI
JUTsl TIOCyeayrolero Bioopa npodeccun. Bo3morkHa Takyke MHTErpaus OMOJIOTHYECKUX
3HaHUHM C COOTBETCTBYIOLIMMH 3HAHUSMU, MTOTyYEHHBIMUA O0YUYaIOIIUMHCS TPU U3yUYEHUU
($u3HKHN, XUMHUH, Teorpaduu 1 MaTEMATUKH.

Crpykrypa mnporpaMMbl IO OHOJIOTMM OTPAa)KaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIIOLIMOHHBINA MOAXObI K U3ydeHHto Ononoruu. CorinacHo UM, U3y4daroTcs CBOMCTBa
U 3aKOHOMEPHOCTHU, XapaKTE€pPHBIE JUIsl KUBBIX CHUCTEM PA3HOTO YPOBHS OpraHHU3allvu,
HBOJIIOLIMN OPTaHUYECKOTO MHpa Ha 3emiie, COXpaHEeHHs OMOJIOTHYECKOro pa3Ho00pa3us
maHeTel. Tak, B Hayajge roja M3y4darOTCs OCHOBBI MOJIEKYJISIDHOM U KJIETOYHOM
OMOJIOruK,3MOPHOIOTMN U OMOJIOTHH Pa3BUTHSL, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTUU
U CUHTETHUYECKON OMOJIOrMM, aKkTyaJIM3UPYIOTCS 3HAaHUA O0ydaroluxcsi 1o OOTaHUKE,
300JI0TUH, aHATOMMHM, (PU3UOJIOTHM ueloBeKa. Bo BTOpPOM MONYroguu H3y4aroTcs
IBOJIIOIIMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U y4eHHe 0 Ouocdepe.

VYyeOnbiii npenmer «buosiorus» npu3Bana 00eCeUynTh OCBOCHHE 00yYarOUUMUCS
OMOJIOrMYECKUX TEOPUI W 3aKOHOB, MJIEH, MPUHILIMIIOB U MPaBWJI, JIEKAIIUX B OCHOBE



COBPEMEHHOW  €CTECTBCHHO-HAy4YHOM KapTUHBI MHUpPA, 3HAaHUM O CTPOECHUH,
MHOTO0O0pa3u M OCOOCHHOCTAX KIETKH, OpraHu3Ma, IOIMyJsluu, OHOLIeHO3a,
HKOCUCTEMBI, O BBLAAIONIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX HCCIIEIOBAHUAX
B OHMOJIOTUM, TPHUKIAJAHBIX AacCMeKTaX OWOJIOTMYeCKuX 3HaHuM. J[lns pa3Butuga u
NOJI/IEP’KaHUs MHTEpeca 00yJaromuXxcsi K OMOJIOTHH HApAy CO 3HAUUTEIbHBIM 00BEMOM
TEOPETUYECKOI0 MaTepuasa B COACp>KaHUU MPOTPaMMBbI IO OMOJIOTUU MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAaHOBJICHUS U Pa3BUTHUSA TOW WM MHOW OOJACTH OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOeXHBIX YYEHBIX B pEIICHHE BaKHEHIIMX
OMOJIOTUYECKUX U IKOJIOTHUECKHUX MTPOOIIEM.

ens uzyuenus yueOHOro mnpenmera «buonorus» Ha yriayOia€HHOM ypOBHE —
OBJIaJICHUE OOYYAIOIMMHUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBLHON OpraHu3aluu
YKUBBIX CUCTEM pPa3HOTO paHra U NpuoOpeTeHHWe YMEHUU HCHOJb30BaTh 3TH 3HAHUS
B (QopMupoBaHMM HWHTEpeca K OINpeAeaéHHOW obOsactd npodecCHuOHANbHON
NeSITeIbHOCTH, CBA3AaHHOM ¢ OuWojorued, WM K BBIOOPY Y4YeOHOro 3aBeleHUs
JUTSI IPOAOIKEHUST OMOJIOTUYECKOro 00pa30BaHMs.

JlocTwkenue 1enu u3ydeHus: ydyebnoro mpeamera «buosorus» Ha yriryOJI€HHOM
YPOBHE 00€CIeunBaeTCs PeIICHUEM CIAEAYIOIINX 3a1ay:

OCBOCHHE OOYYaIOIIMMHUCA CHUCTEMbl OHOJOTHYECKUX 3HAaHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHIIEMIUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTIX H
MpaBWax, COCTABJISIONINX COBPEMEHHYI) €CTECTBEHHO-HAYUHYIO KapTUHY MHDA;
O CTpPOCHUHU, MHOTO00Opa3Mh M OCOOCHHOCTSIX OHOJOTHYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJISALHUs, BUJl, OMOreoleH03, Ouocdepa); 0 BBIAAIOIMIMXCA OTKPBITUIX U
COBPEMEHHBIX UCCIEIOBAHUSIX B OUOJIOTUH;

O3HAKOMJICHHME OOyYalIMuXcsi C METOJaMU T[O3HaHUS >KUBOM  MPUPOJIBI:
UCCIIEIOBATEIbCKUMU METOJaMU OUOJOTUYECKUX HAyK (MOJICKYJSIPHOM U KJIETOUYHOU
OMOJIOrUH, SMOPUOTIOTUH ¥ OMOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU, OMOTEXHOJIOT U
Y CUHTETUYECKOI OUOJIOTUH, MAJIEOHTOJIOTHUH, SKOJIOTHH ); METOJIAMHU CaMOCTOSITEILHOTO
MPOBEJICHUS OUOJIOTUUECKUX UCCIIEA0OBaHUMN B TaDOpaTOpUu U B MpUpo/ie (HabIroeHne,
U3MEPEHUE, IKCIEPUMEHT, MOJCIUPOBAHUE);

OBJIaJICHHE  OOYyYalOIMMHUCA  YMEHUSAMH: CaMOCTOSITETbHO ~ HAaXOJUTh,
aHAJIM3UPOBATh M HUCIOJb30BaTh OHOJOTMYECKYI0 HH(OpMalMIO; MOJIb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH U CHUMBOJMKOW, YCTAHaBJIMBATh CBSI3b MEXITY
pa3BUTHEM OMOJIOTUU M COLUAIBHO-PKOHOMHUYECKUMH U HKOJOTUUECKUMHU TTpoOieMaMu
YEJIOBEYECTBA; OLIEHUBATh IIOCJIEACTBUS CBOEM JEATENBHOCTH 1O OTHOLIEHUIO
K OKpY’Karollel NpupoAHON cpejie, COOCTBEHHOMY 3/I0POBBIO U 3JJ0POBBIO OKPY>KAIOIIMX
Jaojed; OOOCHOBBIBATH UM CcOONMIOAATH MeEphl  NPO(PUIAKTUKKA  HH(PEKIHMOHHBIX
3a00JeBaHMl, TMpaBWia T[OBEACHUS B MPHUPOJE M oOecreyeHus O0e30MacHOCTH
COOCTBEHHOW J>KM3HEIEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYyallUsX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHBIE HAay4YHbIE OTKPBITHUS
B 00J1acTH OMOJIOTHH;

pa3BUTHE Yy OOYyYarOUIMXCsl HHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
B IIPOIIECCE 3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITUSIMHU U COBPEMEHHBIMU



UCCIICJIOBAaHUSIMM B OHMOJIOTMH, pEIIaeMbIMH €10 MpoOJeMaMM, METOJI0JIOTHEN
OMOJIOTUYECKOTO HCCIICIOBAHUSA, TMPOBEACHUS DKCIEPUMEHTANbHBIX HCCIEIOBaHUM,
penieHus: OMOJIOTMYECKUX 3a7a4, MOJICJIUPOBAHUS OHOJOTUYECKUX OOBEKTOB U
POLIECCOB;

BOCIHUTAaHUE Y 00YYaIOIIUXCS [ICHHOCTHOT'O OTHOIICHHUS K KUBOM MPUPOJIE B LIEJIOM
U K OTACTbHBIM €€ O0O0beKTaM | SIBICHUAM; (POPMHUPOBAHUE HKOJIOTHUYECKOM,
TeHEeTHYECKOM TpaMOTHOCTH, OOIIEH KyJbTYphl MOBEICHUS B MPUPOJE; MHTETpAIuU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHune 00y4aroIUMHUCs KOMIIETEHTHOCTH B parroHaATbHOM
IPUPOJIOTIOIB30BaHUM (COONIOICHNE TPaBUi MOBEACHUS B MPHUPOJAE, OXpaHbl BUIOB,
IKOCHUCTEM, OMOC(epbI), COXPAaHEHUU COOCTBEHHOTO 3/J0POBbS U 3J0POBbS OKPYKAIOLIUX
monen (cobmoaeHuss Mep mpoduIakTHKU 3a00jIeBaHMi, oOecredeHrne 0e30MacHOCTH
KHU3HEACSITEIPHOCTY B YpPE3BBIYANHBIX CHUTyalUsIX MPUPOAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJIb30BaHMS OMOJIOTMYECKMX 3HAaHUW W YMEHHH
B IIOBCEJIHEBHOM KU3HU;

CO37aHU€ YCIOBUHM Ui OCO3HAHHOIO BbIOOpa OOYyYarOUMMUCS WHIWBUYaIbHOU
o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH MOCIIEYIOIIEMY
npo(heCCHOHATLHOMY CaMOONPECICHNI0, B COOTBETCTBUH C HWHIMBUAYAIbHBIMU
UHTEpECaMu M MOTPEOHOCTSIMH PETHOHA.

OO11ee 4KcIiio 4acoB, PEKOMEHIOBAHHBIX JUIS U3YUEHUsI OMOJIOTUU HA YTITyOJICHHOM
ypoBHe, — 136 yacoB ( 4 yaca B HEZEIIO).

OT6op opranu3anMoHHBIX (OpM, METOJOB U CPEACTB OOy4YeHHs OUOIOTUU
OCYIIECTBIISIETCS C YYETOM CHEHM(PHUKKA €ro COACepaHUs U HaNpaBICHHOCTH
HAa TMPOAOHKEHHE OHOJIOTMYECKOro 00pa3oBaHUS B  OpPraHM3alUsX CpPEIHEro
po(eCcCHOHANBLHOTO U BHICIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM YCIOBUEM IpPU OOyYEHHH OHMOJIOTMM Ha YINIyOJIEHHOM YPOBHE
SIBIISIETCSL TIPOBENICHUE J1a0OpaTOPHBIX M TMpaKTUYecKuX pabor. Takke ydactue
oOydaromuxcsi B BBIMOJIHEHUH TNPOCKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX pabdoT,
TEMaTHKa KOTOPBIX OMpPENEIsIeTCS YYUTEIeM Ha OCHOBE HMEIONIMXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIAHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUS*

Tema 1. Buojiorusi kKak Hayka

CoBpeMeHHass Ouojorus — KOMIUIEKCHas Hayka. Kparkas ucTopusi pa3BUTHS
ouosnoruu. buonornueckue Hayku U U3ydaeMble UMM TMpoOJemMbl. DyHIaMEHTaIbHBIE,
MPUKJIaJHbIC U TTIOUCKOBBIE HAYYHBIEC UCCIIE0BAHMS B OMOIOTHH.

3naueHue Ouonoruu B (GOPMHUPOBAHWK COBPEMEHHOM €CTECTBEHHO-HAYyUYHOMH
kapTuHbl Mupa. Ilpodeccun, cBsizaHHbIE C Ouojorueil. 3HaueHHe OUOJIOTUH
B IPAKTUYECKOW JICSITEIBHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM  XO35ICTBE,
MPOMBIILJIEHHOCTH, OXPAaHE IPUPOIBI.

JleMoHCTpanuu

[Toptpetsi: Apucrotenn, Teobpact, K. Jlunneit, XK.b. Jlamapkx, Y. [apsum,
Y. T'apsen, I'. Mennens, B.M. Bepunaackuu, MW.II. IlaBmoB, WN.M. MeuyHukKoB,
H.U. BaBunos, H.B. TumodeeB-PecoBckuit, /[x. Yorcon, ®. Kpuk, /[.K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTMM C JpPYrUMU Haykamm», «Cucrema

OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U UX H3yYeHHE

JXKuBble cucTeMbl Kak MpeAMeT u3ydeHus Ouojoruud. CBOMCTBA MKUBBIX CHUCTEM:
€IUHCTBO XUMHUUYECKOIO COCTaBa, JIHUCKPETHOCTh M LEIOCTHOCTb, CIOXHOCTh U
YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3AIUs, CAMOBOCIIPOU3BEICHHUE,
pa3apa)kUMOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aliid >KUBBIX CHUCTEM: MOJICKYJISPHBINA, KJIETOYHBIM, TKAHEBBIM,
OpTraHU3MEHHBIM, MOMYJSAIIMOHHO-BUJIOBOM, 3KOCUCTEMHBIM (OMOreOIeHOTHYECKHIN),
ounochepnsrit. [Iporeccol, mpoucxoasiire B XUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. Xu3up kak ¢opma cymecTBoBaHus matepud. Hayku, v3ydaromue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpraHU3alUU.

W3ydyenne >kuUBBIX cHCTeM. Meroabl Ouonormyeckoid Hayku. HaOmrogenwue,
U3MEPEHUE, DKCIEPUMEHT, CUCTEMaTh3anus, MeraaHanu3. [IoHsaTMe O 3aBUCUMON H
HE3aBUCUMOUN nepeMeHHoM. llnanupoBanue skcnepumenra. [loctaHOBKa M mpoBepka
runote3. HyneBas rumore3a. Ilonarue BbIOOpKM U €€ J0CTOBEpHOCTh. Pa3bpoc
B Ouonornyeckux AaHHbIX. OIlEHKAa JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJIbTAaTOB.
[IprunHBI HCKAXKEHUSI PE3YIIBTATOB dKCIIEPUMEHTA. [IOHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCcTpanuu

Tabnuipl 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HUY, «BUOIOTHYECKUE CUCTEMBDY,
«CBOMCTBa KUBOW MAaTEpUN», «YPOBHU OPraHU3ALMHU KUBOU NMPUPOABD», «CTpoeHHUE
JKUBOTHOW KIIETKM», «TKaHU IKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranmuzmay, «buoreonenosy, «buocdepar, «MeToabl H3yueHUs )KUBON MPUPOIBD».

! Coneprkanue nporpaMMel, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY



rocyiapcTBeHHo# uroroBoi arrecranuu (I['1A).



O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE IS MPOBEICHUS HAOIIOICHHM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

[IpakTryeckas padora

«Hcronp30BaHe Pa3IMYHBIX METOI0B TIPH U3YYCHHUH KUBBIX CHCTEM.

Tema 3. BuoJsiorust KieTkun

Knerka — cTpyKTypHO-(QYHKUMOHANbHAS €AUHHIA >KUBOTO. VICTOpUsS OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen,
P. BupxoB). OCHOBHBIE MIOJIOKEHUSI COBPEMEHHOU KJIETOYHOU TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHMH: MUKPOCKOIHUA, XpoMaTorpadus,
a1ekTpodope3, METOJ MEUEHBIX aToOMOB, IuddepeHnraIbHOoe HeHTPUGYTUpPOBaHUE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue ¢ukcuposanuvix Kiemok. DIEKTPOHHAas
MuKpockonusi. Kongokanvnas mukpockonus. Bumanvrnoe (npudixcusnennoe) uzyueHue
KJIemOK.

JleMoHCTpanuu

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

Tabmuupbr 1 cxembl: «CBETOBOW MHUKPOCKOM», «JIEKTPOHHBI MHKPOCKOI,
«HMcTopust pa3BUTHSI METOJI0B MUKPOCKOIIUI.

OO6opy/oBaHKMEe: CBETOBOM  MHUKPOCKON, MHUKPOIMpENnapaThl  pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBbHBIX KIETOK.

[IpakTHuyeckas paborta

«3yuenrne MeToMOB KJIETOYHOW Ouosioruu (xpomarorpadus, snexTpodopes,
muddepennmansuoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anusi KJIeTKH

XHUMUYECKUN COCTaB KIIETKA. Makpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTHI. Boja u eé
poJIb  KaK pAcTBOPUTEIS, peareHra, ydacTHe B CTPYKTYPUPOBAHUHU KIJIETKH,
TeIIoperyysiiiuu. MuHepaabHbIE BEIIECTBAa KJIETKH, WX Ouoyioruyeckas posib. Poib
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckue  BellecTBa  KIETKU. buosorudeckue mojaumepbl.  benkwu.
AMMWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBOM Mojekyibl. [lepBuunas
CTPYKTypa Oelika, IenTuHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEpTHUUHAS CTPYKTYPBHI.
Henarypanusa. CpoiictBa OenkoB. Knaccudukamnus 6enkoB. buonornueckue QyHKIUU
6enkoB. [Ipuonul.

Yrneroasl. MoHocaxapuabl, IWCaXapubl, OJUTOCAXAPUJIBI W TOJUCAXAPHIbIL.
OOmuii TIaH CTpOeHUs U (PU3MKO-XUMUYECKHUE CBOMCTBA yriieBoJoB. buonornueckue
(GyHKIMU yTIIEBOAOB.

Jluriunpl. T'mapodunbHo-THApOGOOHBIE cBOMcTBAa. Krnaccudukarus JIUIUAOB.
Tpuraunepusl, hochounuibl, BOCKU, CTepouibl. buonornueckue GyHKIMY JIUIHIOB.
OO6mme cBOWCTBA  OHMOJIOTMYECKMX MeMOpaH —  TeKydecTh, CIOCOOHOCTH
K CaMO3aMbIKaHHIO, TOJIYITPOHUIIAEMOCTb.

Hykneunoseie xucinotel. JHK u PHK. CrpoeHue HyKIEMHOBBIX KHUCIIOT.
Hyxneorunel. [Ipunuun kommementapuoctu. [IpaBuno Yapradda. Crpykxrypa JHK —
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nBOMHAs cripanb. MectoHaxoxaenne u ounonorundeckue ¢pyukmuu JHK. Bunsr PHK.
Oynkunu PHK B kiterke.

Crpoenue wmonekysbl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornueckue @ynkuunm AT®. BoccTaHOBIEHHBIE MEPEHOCUUKH, HX (PYHKIUU
B KieTKe. /[pyeue nyxneosuompugpocpamor (HT®). CexBenupoBanue [IHK. Memoowt
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OHOXUMHYECKHE U OUO(DU3NYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMoNeKkyn. Modenupoganue cmpyKmypsi u
dyukyuil 6uomonexynr u ux kKommiexkcos. Komnviomepuuilti ouzaiin u opeanuyeckuil
cunmes OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

[Toprpetsr: JI. Ilomunr, x. Yorcon, @. Kpuk, M. Yunkunac, P. ®@paHkiuH,
®. Coanrep, C. lIpy3unep.

Junarpammel: «PacripeneneHne XUMUYECKUX DBJIEMEHTOB B HEKUBOU MPUPOIEY,
«PacrnpeneneHne XMuMUYECKUX AJIEMEHTOB B KUBOW MTPUPOJIEN.

Tabmuuer u  cxemsl: «llepuogmueckass Tabnuia XUMHYECKHUX JIIEMEHTOBY,
«CrtpoeHue MoseKkynabl BOIb», «BellecTtBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€nKOBOM MONEKyNb», «CTpoeHHE MOJIEKYJ
yIIIeBOIOB», «CTpoeHHE MOJIEKYN JTUNUA0BY», «HykinenHoBbie KUCIOTHDY, «CTpOeHHE
MoseKyasl ATO».

OO0opynoBaHKE: XUMUYECKASI TOCY1a U 000pYAOBaHHE.

JlabopatopHasi pabora «OOHapykeHHe OETKOB ¢ TOMOIIbIO KAaYeCTBECHHBIX
peakium».

JlabopaTopHas pabota «MccrnenoBaHue HYKIEHHOBBIX KHCIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JInYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u pyHKIIUM KJIETKH

Tunbl  KJIETOK: dJyKapuoThueckas W mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUS KIETKH.

Crtpoenne mpokapuoTHdecKkod kieTku. Kierounas cTteHka OakTepwii u apxeil.
Oco0eHHOCTH CTpOEHUsI TeTepOTPOdHON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OUOIIEHO3aX.

Crpoenre W (QYHKIMOHUPOBAHHE HYKAPUOTUUECKOW KieTku. I[lna3maTuueckas
MeMOpana (mmasmanemma). CTpyKkTypa IDia3MaTHdecko wmemOpanbl. Tpancmopt
BCILIECTB uepe3 IUIa3MaTUUeCKyr0 MeMOpaHy: maccuBHbIM (muddysus, oOneruéHHas
mubdy3us), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIM  AKTUBHBIA  TPAHCIOPT).
[Tonynponunaemocts MemMOpanbl. PaboTa HaTpuii-kaaueBOro Hacoca. ODHAOLUTO3:
NUHOIMTO3, (arouuto3. Ok3ouuto3. Kierounas crenka. CTpykTypa U (QyHKUUU
KJICTOYHOW CTEHKH PacTEeHUH, rpruOoB.

[uromna3zma. [urto3zons. Ilutockener. [IBuwxenuwe unuromiazmbl. OpraHoubl
kietkn. OgHoMeMOpaHHbIE OPraHOWBI KIETKH: 3Hiorutazmatudeckas cetb (JIIC),
anmapar ['oJbIKH, JTU30COMBI, UX CTpoeHue M (PyHkuu. B3zaumocss3b
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OJTHOMEMOpaHHBIX OpPraHoOWAOB KJIETKH. CTpoeHUE TPaHYISIPHOTO PETUKYITyMa.
Mexanusm nanpasnenus 6enxoe 6 IIIC. CunTe3 pacTBOpUMBIX OeikoB. CuHTE3
KJIETOYHBIX MeMOpaH. [majgkuii (arpaHyssipHbIA) SHAOIIA3MATHYECKUN PETUKYITYM.
CekperopHas (yHkuus anmapata [onbxu. Moouguxayus 6benxoe 6 annapame
Tonvoocu. Copmuposra benxoe 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pactutensHbIX Ki1eToK. Kierounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOUABI KJIIETKU: MUTOXOHIPUU, TIIACTUBL. [Ipoucxoscoernue
mumoxonopuit u niracmuo. Cumbdbuoeenes (K.C. Mepeockosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKIMA MUTOXOHIpUH U 1utactul. [lepBuuHbie, BTOpUYHBIE U CIIOKHbBIC
MIacTUAbl  (POTOCHHTE3UPYIOIMIUX  DYKApPUOT.  XJOPOIUIACTHI,  XPOMOILIACTHI,
JICUKOIIACTHI BBICIIUX PACTCHUM.

HememOpanusie opranouasl kietku CrpoeHne W (QYHKIIUU HEMEMOpPaHHBIX
OpraHousIoB KJeTKU. Pubocomel. IIpomesicymounvie gunamenmol. MUKpo(hUIaMEHTHI.
Axmunosvie Mmukpoguiamenmsi. MBIIEUHbIE KIETKU. AKmMuHO8ble KOMNOHEHMbl
Hemblueynvix Kiemox. Mukporpyoouku. Kimerounsrii nentp. CtpoeHne M JIBH)KCHHUE
KTYTUKOB M pecHuYeK. MukporpyOouku 1urToruiasmbel. LleHTpuons. benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mukpompyoouxamu. Momopnwie benxu.

Anpo. O6Gosouka sapa, XpOMaTHH, KAapUOIUIa3Ma, SAPBIIIKH, HX CTPOCHUE U
bynkuuu. SAnepHsiii 6enkoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B uHTep(PasHOM snpe. Dyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBI.
Jlunamuka si0eproti 06010uKU 8 Mumo3se. HAoepHwviii mpancnopm.

Kinerounbie BrmtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHUKA KIETOK 3YKapuoOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuier u cxeMbl: «CTpOCHHE dYKAPUOTHUECKOU KIIETKI», « CTpOCHHE )KUBOTHOM
KIeTK», «CTpoeHne pacTUTENbHON KIeTKu», « CTpOCHHE MUTOXOHIPUNY, «SAapoy,
«CTpoeHHne NpOKapUuOTHIECKOU KIETKI.

OO0GopynoBaHMEe: CBETOBOM  MHUKPOCKON, MHUKPOIPENapaTbl  PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepHalbHbIX KJIETOK.

JlaGopatopHas paboTa «M3ydeHne cTpoeHus KIETOK Pa3IMYHbIX OPTaHU3MOBY.

[Ipaktuyeckas pabora «M3yueHne CBONCTB KIETOUHOW MEMOpPaHbI».

JlaGopatopHasi pabGora «MccinemoBanwe  mazMoiM3a M JIETIa3MOJIM3A
B PaCTUTEIbHBIX KIETKaX).

[Ipaktuueckas pabota «l3ydeHue IBMKEHHSI IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKAX).

Tema 6. O6MeH BellecTB U NPeBpallleHNe JHEPTUH B KJIEeTKe

AccuMWIIALMS U JUCCUMWISIUS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOmeHa
BEILIECTB: AaBTOTPOPHBIN U TeTepoTpoHBIN. VYUacTHE KHUCIOpPOJa B OOMEHHBIX
npoleccax. JHepreTuyeckoe odecrneueHue KieTtku: npespamieHue ATO B 0OMEHHBIX
npoueccax. @epMEHTATUBHBIM XapakTep peakuui KJIETOYHOro MeTadosIn3Ma.

12



depMeHTHI, UX CTPOCHHE, CBOMCTBAa W MexaHu3M jeiicTBusa. Kopepmentsl. Otnnyms
dbepMEeHTOB OT HEOpPraHMYeCKUX Karaau3aTopoB. benku-aktuBatopsl u  Oenku-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PpEAKIMI OT pa3IMYHBIX
(baKkTOpOB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTE3. AHOKCUCEHHbLL
u oxcueeHHwvlll pomocunmes y baxkmeputi. Ceemocobuparowjue nuemermsl U NUSMeHmbl
peakyuonnoz2o yewmpa. Ponb xjoporuiactoB B mpoiiecce QorocuHTe3a. CBeToBas u
TeMHOBast ¢asbl. Pomoovixanue, Cz-, Cs- u CAM-muner pomocunmesa. [IpoiyKTUBHOCTD
dbotocunTe3a. BrnugHue pa3iaudHbIX (PAKTOpPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAYEHUE
dboTocuHTE3A.

XemocunTe3. PazHooOpasue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUGHUIIUPYIOIINE
OakTepuu, sKelne300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buabsl Opokenus. IIpoaykTel OpoxeHus U UX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’pOOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTUH U BO30OYIUTEIN OOJIe3HEN.

AspoOHBIE OpraHu3Mbl. JTalbl SHEpPreTHYeckoro oomeHa. [loaroToBUTETHHBIHM
stamn. ['mukonn3 — 6eCKUCIOPOHOE PACIICTIICHUE TITFOKO3BI.

buonornueckoe OKuclieHHME, WIM KJIETOYHOE JbIXaHWE. Poinbp MHUTOXOHIpHUIA
B Mporieccax Owuosormueckoro okucieHus. l{uknudeckue peakmun. OKHCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoeo epaduenma npomoros. Cumnmez ATD:
paboma npomontoti AT@-cunmaswvi. [IpeumyiiecTsa a3poOHOTO MyTH 0OMEHA BEIIECTB
nepen aHadpoOHbIM. D(PPEKTUBHOCTh IHEPTETUYECKOTO0 OOMEHa.

JleMoHCTpanuu

[Moptpersi:  [dx. Ilpuctnu, K.A. Tumupszes, C. H. BuHorpaackui,
B. A. DHrensrapar, I1. Mutuem, I'.A. 3aBap3uH.

Tabmumer 1 cxeMbl: «DPoTOCHHTE3Y, «IHEpreTUYeCKuil oOMeH», «buocuaTe3
oenka», «CtpoeHne pepMeHTay», « XEMOCHHTE3Y.

OOopynoBaHMEe: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE JJi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHasi pabota «M3yueHue KaTaJuTUYECKON AaKTUBHOCTU (HEPMEHTOB
(Ha mpuMepe aMuIIa3bl WU KaTajaasbl)y.

JlabopaTopHas pabora «3ydyeHue pepMeHTAaTUBHOTO PACIICIIIICHUS TEPOKCUAA
BOJIOPOJIa B PACTUTEIIBHBIX M )KUBOTHBIX KIIETKAX).

JlabopaTopHas pabota «CpaBHEHHE MPOIIECCOB (DOTOCHHTE3a K XEMOCHHTE3aY.

JlabopaTopHas pabota «CpaBHEHHE TPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHasi HHGOpPMaus U peaju3anus eé B KIeTKe

Peakuun wmarpuyHoro cuHresa. l[IpuHUIMI KOMIUIEMEHTAPHOCTM B pEaKIUAX
MaTpPUYHOTO CHUHTe3a. Peanuzarus HacnencTBeHHou nH(opmaiuu. ['eHeTuueckuii Ko,
ero corcrBa. Tpanckpunuus — Marpuudeii cuHTe3 PHK. [IpuHunne! Tpanckpunuuu:
KOMIUJIEMEHTAPHOCTb, AHTHUIAPAJUIEIBHOCTD, ACUMMETPHUYHOCT. Cospesanue
mampuynvix PHK 6 sykapuomuueckoti kniemxe. Hexooupyrowue PHK.
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Tpancnsauus u e€ stanbl. Yyactue TpancnopTHeix PHK B OmocunTese Oenka.
VYcnosus 6uocuntesa 6enka. KonupoBanue amuuokucnot. Pois pubocom B OnocuHTe3e
oernka.

Cogpemennvie npeocmasieHus o cmpoeHuu e2enog. OpraHuzanus TreHoMa
y TPOKAPUOT W JYKAPHUOT. Perynsius akTHUBHOCTH TEHOB y MpOKapuoT. I mmoresa
onepona (®. Xako0, K. Mano). Monekyrapuvlie mexaHuzmbl 3SKCHpPecCuu 2eHO8
vy aykapuom. Pone xpomamuna 6 pecynayuu pabomwvi cenog. Perynsiusi 0OMEHHBIX
IPOIECCOB B KieTke. KneTouHslit roMmeocTas.

Bupycel — HekinerouHbsie (OpMBI KU3HU W OOJMratHblie mapasuThl. CTpoeHue
NPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakrepuodaroB. KuszneHmwili YUKl
JHK-codeporcawux supycos, PHK-codepaorcawux supycos, bakmepuogazos. Obpamuas
MPAHCKpUnyusl, pesepmasa, uHmezpasda.

BupycHbie 3a0osieBaHusl 4enoBeka, *KUBOTHBIX, pactenuit. CIINI, COVID-19,
COIMAJTbHBIC U MEAUITUHCKHE MTPOOIIEMBI.

buoungopmamuka: ummeepayus u aumanuz oOonvuwiux maccusos («bigdatay)
CMPYKMYPHLIX Ouoi02udeckux oanHvlx. Hanomexuonoeuu 6 oOuonoeuu u meouyuHe.
lIpoepammupyemovie pynxyuu 6enxos. Cnocobwvl 00CmasKu 1eKapcme.

JleMoHCcTpanuu

[Toptpetsr: H.K. Konbios, /.M. IBaHOBCKUIA.

Tabmuubl 1 cxembl:_ «buocunres Oenka», «l'eHeTnueckuii kon», «Bupycen,
«baktepuodarm.

[IpakTuyeckas pabota «Co3naHnue MoJIesid BUPYCay.

Tema 8. JKu3zHeHHBIN UK KJICTKH

Krnerounslit nuki, ero nepuoasl u peryisus. Uurepdasza u muto3. OcobeHHOCTH
IpolLeccoB, TMpoTekaromux B uHTepdaze. [loaroroBka KIETKM K JIEJICHUIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUM), CHHTETUYECKHMH U TMOCTCUHTETUYCCKUM
(MPeMUTOTUYECKUM ) TIEPpUOIbI HHTEPGA3HI.

Martpuunbii cunte3 JIHK — pemmkanus. [lpunouner permukanuu  JIHK:
KOMIUJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUMNAPALICIIbHOCT. MexaHn3m
permmmkanuun  JIHK. Xpomocomel. CtpoeHne xpomocom. Tenomepsl M Tenomepasa.
XpOMOCOMHBII HAOOp KJIETKM — KapuoTUN. JMIJIOWIHBIA M TrarjoMIHBIA HaOOpPbI
xpomocoM. ['omoniornuasie Xxpomocomsl. [10J10BbIE XPOMOCOMBI.

Jenenue kieTku — MuTo3. CTaiiu MUTO3a ¥ MPOUCXOASIINE B HUX MPOLIECCHI. THUIIBI
muTto3a. Kapnoknnes n nuTokuHes. buonornyeckoe 3HayeHne MUTO3A.

Perynsiuus MuToTHUECKOTO ITMKIIA KieTkH. [Iporpammupyemas kietouHasi Tudesib —
arnonTo3.

Knerounoe sapo, XpoMocombl, (yHKIHMOHaJdbHAs Te€HOMHUKA. Mexanuzmol
npoaugepayuu, oughghepenyuposxu, cmapenus u cudenu kiemox. «L{ugpposas knemra» —
ouounpopmamuueckue mooeau QYHKYUOHUPOBAHUS KIIeMKU.

JleMoHcTpanuu

Tabmuiel u  cxeMbl: «KU3HEHHBIM UK KIETKW», «Mutodyn, «CTtpoeHue
xpoMmocom», «Pernmukamusa JTHK».
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OO6opyoBaHME: CBETOBOM MHUKPOCKOI, MUKpOMpenaparsl: «MHUTO3 B KJIeTKax
KOPEIIKA JIyKa».

JIaGoparopHas paboTa «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHas pabora «HaOnrogeHne MuTo3a B KJIE€TKaX KOHUMKA KOpEIKa JIyKa
(Ha rOTOBBIX MHUKpOIIpenaparax)».

Tema 9. CTtpoenue u GpyHKIIUM OPTAaHU3MOB

buonornyeckoe paszHooOpasue opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OPIraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHBbIC TPHUOBI, OIHOKJIETOYHBIE BOJOPOCIHU, JPYrUe
npoTUCThL. KOJIOHHAIbHBIE OPTAHU3MBI.

B3anmocBs3p 4acTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, MOKPOBHAS,
OpOBOJALIAS, OCHOBHAs, MexaHuyeckas. (OcCOOEHHOCTH CTpPOCHMs, (QYHKUUH U
pPAacCIoJIOKEHUSI TKAHEN B OpraHax pacTCHUMU.

TkaHM >KMBOTHBIX M YEJIIOBEKAa. THWINBI JKABOTHBIX TKAaHEW: JIHUTEIHAIbHAL,
COCIMHUTENbHAs, MbllleyHas, HepBHasA. (OCOOCHHOCTH CTPOCHMS, QYHKUMHA U
pacIooKeHUsI TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbple M F€HEpaTUBHBIE OpraHbl pacTeHni. Opransl U CUCTEMBI
OpPraHOB KMBOTHBIX U 4eJIOBEKA. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranusmoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyxHbIi U BHyTpeHHU ckeneT. CTpOEHUE W THUIIbI
COECIUHEHUS KOCTEMH.

JIBukeHue opraHu3MoB. [[BHKeHHE OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHUYHOE. [[BH>KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U HACTHH.
JIBMKeHuEe MHOTOKJIETOUYHBIX >KMBOTHBIX M 4YeJIOBEKa: MblllleyHas cucrema. Peduekc.
CkeneTHbIE MBILIIBI U UX paboTa.

IIntanue oprannsmosB. IlornomeHnne BOABI, YTIIEKUCIOTO Ta3a U MHHEPAIBHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue XUBOTHBIX. BHYTPHUIOIIOCTHOE W BHYTPUKIIETOYHOE
nuuieBapeHue. [Inranne no3BOHOYHBIX KUBOTHBIX. OTAEIbI MALIEBAPUTEIBHOTO TPAKTA.
[InmeBapuTenbHble kene3bl. [InmeBapuTenpHas cucTeMa 4yeaoBeKa.

Jpixanue opranu3MoB. Jlprxanue pactenuil. [{pixanue sxkuBoTHbIX. uddy3us razos
yepe3 MoBepXHOCTh KiIeTku. KoxkHoe npixanue. [[pixarenbHas noBepxHoCTb. JKabepHoe
U NEroyHoe AbIxaHue. JIpIXaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE
YCIOKHEHUE CTPOEHHs JETKUX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeilbHas CHCTEMA
4yesjoBeKa. MexaHW3M BEHTWSALMM JIETKUX Yy OTUL M MIEKONUTArIMX. Peryrsmus
npixanusd. JlpixaTenbHbie 00bEMBI.

TpaHcropT BeleCTB y OPraHu3MoOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. Tpancrnopt
BEILIECTB Yy KMBOTHBIX. KpoBeHOocHass cucremMa u e€ opranbel. KpoBeHocHas cucrema
ITO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepule, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
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KpOBOOOpAIIeHHs. DBOJIOIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perymsuus.

Brinenenue y opranusMoB. Brinenenue y pacreHuil. Beinenenue y >KUBOTHBIX.
CokparutenbHbie Bakyoiau. Opranbl BbijeneHus. OuiabTpaius, cekperus u oopaTHoe
BCAChIBaHHWE KaK MEXaHU3Mbl pabOThl OpraHoB BbIACICHUSA. CBs3b IMOJOCTH Teja
C KPOBEHOCHOM M BBIIAECIUTEIBHON CUCTEMaMU. BhiielieHre y MO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenne u pyHkuroHupoBanue HeppoHa. OOpazoBaHUE MOUYU Y
YEJI0BEKA.

3amura y opraHu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHn3mMoB. Criopsl OakTepuii
U LKUCTHl MPOCTEHIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHui. Kyrtukyna. Cpeacrtsa
MMaCCUBHOMN U XUMUYECKOH 3a1lUThl. OUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX OpOW3BOAHBIE. 3alIUTa
opranusma ot 6onesneil. ImmyHHas cuctema denoBeka. KieTOUHbIN U TyMOpaTbHBIN
UMMYHUTET. BpoXAEHHBIN 1 npuoOpeTéHHbIN cnenupudeckuii UMMyHUTET. Teopus
KJIOHaJbHO-celeKkTuBHOro ummyHutera (II. Opmnux, ®.M. bepuer, C. Tonerasa).
BocnanurensHbie OTBETHI OPraHU3MOB. Poiib BpOXJIEHHOTO UMMYHMTETA B Pa3BUTUU
CHUCTEMHBIX 3a00JI€BaHUH.

PaznpaxxumocTh u perynsinus y Opranu3MoB. PazapakuMocTh y OJTHOKIETOYHBIX
opranu3MoB. Takcucsel. Pa3npa)kuMocTs U peryisuus y pacTeHuil. PocToBble BeniecTBa
Y UX 3HAYCHHUE.

Hepsnas cuctema u pediekTopHas peryJisius y >kuBoTHbIX. HepBHas cuctema u e
OTAENbl. DBOJIOIMOHHOE YCJIOXHEHHUE CTPOCHHSI HEPBHOW CHCTEMBI Yy IKHUBOTHBIX.
OTzenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiektopHas myra.
be3ycinoBHbIE U yCTIOBHBIE PE(IIEKCHI.

['ymopanbHas perymsiius U SHAOKPUHHAS CUCTEMA )KMBOTHBIX U uesioBeKka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI U UX FTOPMOHBI. JlelicTBHE TOPMOHOB. B3anMOCBsI3b HEPBHOU U
SHJOKPUHHOM cucteM. [ unoranamo-runoduszapHas CucTema.

JleMoHCTpanuu

[Toptper: U.I1. I1aBnoB.

Tabmuupr u  cxembl: «OOHOKJIETOYHBIE BOJAOPOCHN», «MHOTOKJIETOUYHBIE
BoJIOpociny, «baktepun», «IIpocteiimmey, «Opraibl IBETKOBBIX pacTeHU», « CUCTEMBI
OpPraHoOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HACEKOMBIX», «TkaHu
pactenui», «KopHeBbie cucremb», «Crtpoenue credms», «CTpoeHHe IUCTOBOU
IJIACTUHKWY, « TKaHU XKUBOTHBIX», « CKeJleT yenoBekay, «IInuieBapurenbHas cucrema,
«KpoBenocHas cucrema», «J/lpixatenpHas cucrema», «HepBHas cuctema», «Koxay,
«Mpimieunaga cucrema», «BpiaenurenbHas cuctemMa», «OHIOKPUHHAS CHCTEMAY,
«Ctpoenne wMbimub», «MUmmynurer», «KuineuHonosoctasiey, «CxeMa NUTaHUS
pactenunit», «KpoBEeHOCHbIE CUCTEMBI TTO3BOHOYHBIX KMBOTHBIX», «CTpOEHHE THAPHI»,
«CTtpoeHue mianapun», « BHyTpeHHEee CTpOEeHHE JOKIEBOro uepBs», « HepBHas cucrema
peiO», «HepBHas cuctema marymkn», «HepBHas cucrema TPECMBIKAIOIIMXCSY,
«HepBHas cucrema ntuny, «HepBHasg cucrema miekonuraromux», «HepBHas cucrema
yenoBekay, «Peduexcy.
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OO6opy/oBaHKME: CBETOBOW MHUKPOCKOI, MHUKPOMPENapaThl  OJHOKIETOYHBIX
OpraHu3MOB, MUKPOIIPENAapaThl TKAHEHN, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOKHUX, KUBBIE DK3EMIUIIPbl KOMHATHBIX PACTeHHU, repObapuu pacTeHH pa3HbIX
OTZICJIOB, BIIAXKHBIE IIPENapaTbl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIHH
O€CIO3BOHOYHBIX KUBOTHBIX, CKEJET 4YeJOBEeKa, O0OpyAOBaHHE ISl JIE€MOHCTpaIluu
MOYBEHHOT'O W BO3AYIIHOTO MUTAHUS PACTCHUH, pacIIeIyIeHUs Kpaxmayia U OeIKOB MO/
nercTBueM (PepMEeHTOB, 00OpYyIOBaHME ISl JEMOHCTPALMUA OMBITOB MO HU3MEPEHHIO
KU3HEHHON €MKOCTH JIETKHX, MEXAHU3Ma JbIXaTEJbHbIX JBHKEHUIN, MOJEIN TOJIOBHOTO
MO3ra pa3InyHbIX )KUBOTHBIX.

JlabGopartopHas pabota «3yueHnue TkaHel pacTeHU.

JlabopaTopHas paborta «3ydeHue TkaHen KUBOTHBIX).

JlabopaTopHas pabora «/3yueHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PasmMHOXkeHNe ¥ pa3BUTHE OPTraHU3MOB

DopMBI Pa3MHOKEHHSI OPTaHU3MOB: OecToioe (BKIIF0Yasi BET€TATUBHOE) U MOJIOBOE.
Buner  Gecmonoro  pa3MHOXEHMS: TOYKOBAaHHME, CHOpPYJSAIus, ¢parMeHTams,
KJIOHUPOBAHHUE.

ITonoBoe pasmHoxkeHue. [losoBbie KiIeTKu, Wian raMmetsl. Meio3. Ctaauu Meio3sa.
[ToBenenne xpomocoMm B Mernose. KpoccuHrosep. buonormyeckuii CMbICH Meio3a U
IIOJIOBOTO Mporecca. Meno3 u ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoasimieBoe pas3BuTHE. ['ameTroreHes y >KMBOTHBIX. llonoBbie Xkemnessl.
OOpa3oBaHre W pa3BUTHE MOJIOBBIX KJIETOK. CrepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHEe W AMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrmocoOb
OIUIOJIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpHOJIOTHS — Hayka
0 Pa3BUTHHM OpraHu3MoOB. Mopghoecenez — oona u3 enasuvlx npobdiem 3MOPUOTIOULL.
Konyenyusa mopghocenos u mooenu mopgozenesa. Cragum >SMOpHUOTEHE3a KUBOTHBIX
(ma mpumepe narymku). Jpobnenue. Tumbl apoOnenwus. /lemepmunuposannoe u
Hedepmunuposartoe opoonenue. bnacmyna, munol o1acmyn. OCOOCHHOCTH IPOOJICHHS
MJIEKOMUTAIOIINX. 3apOBIIIEBbIE JIUCTKHU (TacCTpyIsilus). 3aKiIaJKa OpraHoB U TKaHEH U3
3apOJIbIIIEBbIX JINCTKOB. B3amMHOE BIIMSHUE 4YacTe pa3BHBAIOIIETOCS 3apojbllia
(oMOpuoHaNbHAsT MHAYKIMS). 3aKiagka TJIaHa CTPOCHHS KUBOTHOTO KaK pe3yJbTaT
UEPApXUYECKUX B3aUMOJICHCTBUN TeHOB. BnusHue Ha 5SMOpHOHAIBHOE pa3BUTHE
pasnuYHBIX (PAKTOPOB OKPYKAIOIIECH CPEIIbI.

Poct u pasButne xuBoTHBIX. [locTomMOpronaneubiii mepuo. [Ipsmoe u HenpsiMmoe
paszsuthe. PazButue ¢ metamop$o3oM y OECrIO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buosornueckoe 3HaueHUE MPSAMOTO M HENPSIMOTO Pa3BUTHUS, HMX PaCIpPOCTPAHEHHE
B ripupoje. Tumbl pocTa )KkUBOTHBIX. DAaKTOPHI PETYISLUHA POCTA KUBOTHBIX U YETIOBEKA.
Cragumn nocTaMOpHOHAIEHOTO PAa3BUTHS Y )KUBOTHBIX U YelioBeKa. [lepnoibl oHTOrenesa
yenoBeka. CTapeHue u cMepTh KaKk OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxxenue u pazsutue pacteruii. ['amerodut u cnopoput. Meiio3 B KH3HEHHOM
nukie pacrenuit. OOpa3zoBaHue Crop B mpoliecce meio3a. ['amMmerorene3 y pacTeHUi.
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OIJI0QOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OPTaHU3MOB. J[BOMHOE OIJIOAOTBOPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJISIMA OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JleMoHCcTpanuu

[Toptpetsi: C.I'. HaBamun, X. llneman.

Tabmuiet u  cxembl: «BereratuBHoe pasmHOkeHUe», «Tumsl Oecrnosoro
pa3MHOXEHUA», «Pa3MHOXEHHE XJIaMUIOMOHAIbDY, «Pa3MHOXKEHUE 3BIJICHBIY,
«Pa3MHOXKeHUE TUApb», «Meio3», «XpoMocombl», «l'amerorenes», «CTpoeHue
SIMUEKJIETKH U CIIEpMATO301Aa», « OCHOBHBIE CTaIUN OHTOTEHE3a», «lIpsiMoe u Henpsamoe
pa3BuTHE», «Pa3zBuTre MalcKoro xyka», «Pa3putue capanum», «Pa3Buthe JATYIIKW,

«JIBOIMHOE OIIOJIOTBOPEHHUE Y IBETKOBBIX pacTeHUi», « CTpoeHUE CEMSH OJTHOI0IbHBIX
Y JIBYAOJIbHBIX PACTEHUIN», <« KU3HEHHBIN LIMKJI MOPCKOM KaIlyCThD», «  KU3HEHHBIN 1IAKIT
MXa», <« KU3HEHHBIN HHUKJ TAaOPOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OOopynoBaHME: CBETOBOM MHMKPOCKON, MHKpOIpENnapaThl SIMIEKIETOK U
CIIEPMATO30U10B, MOAENb «LIUKI pa3BUTHSA JISATYIIIKW.

JlaGoparopHas paGora «lM3yueHue CTpPOCHHUS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTuyeckass pabora «BpigBIeHHE TPU3HAKOB CXOJCTBA  3apojblliei

MO3BOHOYHBIX KUBOTHBIX).
JlabopaTopHas pabora «CTpoeHHe OPraHOB PA3MHOKEHUS BBICIIIUX PACTEHUNY.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEJICTBEHHOCTH M U3MEHYUBOCTH OPTraHU3MOB

Wcropusi cTaHOBIEHUS W Pa3BUTHS TEHETHKHU Kak Hayku. Paboter I'. Menmens,
I'. ne ®pusza, T. Moprana. PoJib 0TeUeCTBEHHBIX YUEHBIX B PA3BUTUU I'€HETUKU. PabOThI
H.K. Kombmoa, H.M. Basunoa, A.H. benoszepckoro, [I'.J[. Kapneuenko,
FO.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATHUS W CHUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE T€HbI, AIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
rOMO3UroTa, TE€TEPO3Ur0oTa, YUCTas JIMHUSA, TUOPUJIbI, TeHOTUN, PeHoTun. OCHOBHBIE
METONbl ~ TEHETUKH:  THOPUIOIIOTHMYECKHUH,  IUTOJIOTHYECKUH,  MOJICKYJISIPHO-
TEHETUYECKUU.

JleMoHCTpanuu

IToptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.1. BaBuios,
A.H. benozepckuit, I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeer-PecoBckuii.

Tabnuiel u cxeMbl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIUBAHUSD.

JlabopatopHas pabota «/[po3odmiia kak 00BEKT FreHETUYECKUX UCCICTOBAHUN.

Tema 12. 3akoHOMepPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBblil 3akoH MeHzens — 3aKoH eIuHO00pa3us
ruOpuzioB nepsoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens —
3aKOH pacuUIeIUIeHusl Mpu3HaKoB. lluTomornyeckre OCHOBBI ~MOHOTHOPUIAHOTO
cKpeuiuBaHus. ['unoresa 4ucTOThHI ramMer.
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AHanuzupymouiee ckpemuBaHue. [IpomexyTOUHBI XapakTep Haclel0BaHUs.
Pacmernnenne npu3HakoB Npu HEMOJIHOM JOMUHUPOBAHKH.

HuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHnenss — 3aKOH HE3aBUCHUMOTO
HacJe0BaHUsI MpU3HaKoB. [{uTomornueckue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuemnieHHoe HacnenoBanue mpu3HakoB. Paboter T. Moprana. CremnenHoe
HACJIEIOBAaHUE T'€HOB, HAPYILICHUE CUCIUICHUS MEXIy IeHamMu. XPOMOCOMHAasl TE€OpUs
HACJIEACTBEHHOCTH.

I'enHeTnka mona. XpOMOCOMHBIM MEXaHHU3M OIpEeiIeHUs MoJia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M TeTEpPOraMeTHbIM MoJ. ['eHeTndeckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HaciienoBanne npu3HakoB, CUEIUICHHBIX C ITOJIOM.

I'enorum kak nenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE IEMCTBUE I'eHA.
MHOKECTBEHHBIN aJUJICIIA3M. B3aumopericteue HEAJUIEIbHBIX TEHOB.
KommiementapHocTs. Dnuctas. [lonmumepus.

I'eHeTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHUM, KMUBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOTOTUYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKIWH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aHUMOJICHCTBUS «XO35UH — MapazuT» U

«XO35IMH — MHKpPOOMOM». ['@HeTHMYecCKHe acIeKThl KOHTPOJIS UM H3MCHCHUS
HaCJIEJICTBEHHOW MH(GOPMAIIUU B ITOKOJICHUSX KJIETOK U OPTaHU3MOB.
JleMoHCTpaIuu

[Toprpersr: I'. Menaens, T. Mopras.

Tabnmuuer u cxemsl: «llepBeiii U BTOpoW 3akoHBl Menpaens», «Tpertuil 3aKoH
MeHnpens», «AHanM3upyrouiee CKpeluBanuey», «HemonHoe TOMHUHUpPOBaHUEY,
«CueniieHHoe HacaeA0BaHUe MPU3HAKOB y 1po30duib», «['eHeTnka nomnay», «Kapuorun
yenoBekay, «Kapuotun apozodumiby, «Kapuotun nrumb», «MHOXKECTBEHHBIN
ajyienu3my, «B3anMoaencTBue reHOBY.

OOopynoBaHue: MOJENb JUIsl AEMOHCTpPAlMU 3aKOHOB €JMHOO0Opa3usi rMOpHIOB
IIEPBOTO IMOKOJICHUS M PACILICIUIEHUS NMPU3HAKOB, MOJEIb Ui JEMOHCTPALUN 3aKOHA
HE3aBUCHMOTI'0 HACJIEIOBAHMS IPU3HAKOB, MOJEIb [JIs JIEMOHCTPALMU CLEIUIEHHOTO
HACJIeI0BaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapar: «lpo3zoduinay.

[Ipaktuueckas pabora «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS
y Ip030(QUITBI.

[Ipaktuyeckas pabora «M3yueHue pe3ynbTaToOB AUTHOPHIHOTO CKPEIIUBAHUS
y IPO30(HITBD.

Tema 13. 3akoHOMEPHOCTH H3MEHYHBOCTH

B3aumoneiictBue resHotuna W cpeabl npu  (GopmupoBaHMM  (EHOTHUIIA.
N3mMeHunBOCTh TNpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIC IPU3HAKH. Buel
W3MEHYUBOCTH: HEHACJIEACTBEHHAs U HACIICACTBCHHAS.

MonudpukannonHass  W3MEHYMBOCTb. Pomb  cpeapl B (OPMHUPOBAHUU
MOJAU(PUKALMOHHON H3MeHYnMBOCTH. Hopma peakuuu mnpusHaka. BapuanvoHHBIA psij
u BapuanumonHass kpuBas (B. Horamncen). CsoiictBa  MOAM(PUKAIMOHHON
U3MEHYUBOCTH.
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I'enoTunnueckas n3MeHUYNBOCTL. CBONMCTBA I'€HOTUITNYECKON U3MEHUYUBOCTU. BUIbI
TEHOTUITNYECKON N3MEHUMBOCTU: KOMOMHATUBHAS, MyTaIl[MOHHASI.

KomOuHaTuBHAs M3MEHUMBOCTh. Mei03 H TIOJIOBOM TIPOIECC — OCHOBa
KOMOMHATUBHOW H3MEHYMBOCTHU. PoOJib KOMOMHATMBHOW HM3MEHUMBOCTH B CO3JIaHUU
IeHETHYECKOT0 pa3HO0Opa3us B mpeiesiax OJHOro BUA.

MyTalroHHast ”3MEHUYUBOCTh. BUIbI MyTallMii: TeHHbIE, XPOMOCOMHBIE, TECHOMHBIE.
CroHTaHHbIE M HTHAYLIMPOBAHHBIE MyTallMU. SA€pHBIE U IUTOIIA3MATUYECKNE My TallUH.
CoMarnueckre 1 1oJIoBble MyTaluu. [I[pruunHbl BOSHUKHOBEHHUSI MyTaluid. MyTareHsl u
UX BJIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOIO Mpolecca. 3aKoH
TOMOJIOTUYECKHUX PSAIOB B HacleacTBeHHOM n3menunBocty (H.M. BaBuion). Buesnepnas
U3MEHYUBOCTh U HACJIEICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, POJIb INUSEHEMUUECKUX (haKmMOopo8 8 HACIe008aHUU
U UBMEHYUBOCMU (PEeHOMUNUYECKUX NPUSHAKOE V OP2AHUMOB.

JemoHcTpanmn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.M. BaBunos.

Tabmuter 1 cxembl: « Buabl usmeHunBOCTHY, «MOaubUKaIIMOHHASI U3MEHUYUBOCTDY,
«KoMOuHaTuBHAs HM3MEHUYMBOCTHY», «Meho3», «OmnomorBopenue», «l'enernueckue
3a0o0seBaHus YesloBeKkay, « BUsbl MyTanuiin.

OO6opyI0BaHKE: KUBBIE U TepOapHBIC IK3EMIUISIPbl KOMHATHBIX PACTEHUM, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TUUYHBIMU BUJIAMUA U3MEHYUBOCTH.

JlabopatopHasi pabora «lccrnemoBanue 3aKOHOMEPHOCTEH MOAUGMUKAITMOHHON
n3MeHUMBOCTU. [IocTpoeHrEe BapuallMOHHOTO PsiJia U BAPUALIMOHHON KPUBOW.

[IpakTruueckas padora «MyTtanuu y 1po30(uiibl (Ha TOTOBBIX MUKPOTIpETIapaTax)y.

Tema 14. I'eHeTHKa Yen0BeKa

Kapuotun denoBeka. MexayHapogHas mporpaMma HCCIEJAOBaHUS TE€HOMa
yesioBeKa. MeTo/ibl M3yueHUsl TeHETUKH YeJOBEKa: NeHeaJornyecKuid, OJM3HEIOBbIH,
LHATOI€HETUYECKUH, TMOMYISUUOHHO-CTATUCTUYECKUH, MOJIEKYJIAPHO-TEHETUYECKHIA.
CoBpeMEHHOE  ONpEAENICHHE  TEHOTUNA:  IOJHOTEHOMHOE  CEKBEHHPOBAHME,
TCHOTUIIUPOBaHUE, B TOM uucie ¢ nomoubto [II[P-ananu3a. HacmencrBeHHbie
3a00yieBaHUsl 4YelOBeKa. ['€HHble W XPOMOCOMHBbIE OO0JIE3HM 4eloBeka. bonesHu
C HACIEJACTBEHHOM MNPEApacIOIOKEHHOCThIO. 3HAYEHUE MEIULIHUHCKOM TE€HETUKH
B MPEJOTBPALLEHUU U JICYEHUU TEHETHMYECKUX 3a00JIeBaHMI uenoBeka. Menuko-
TEHETUYECKOE KOHCYJbTHpOBaHUE. CTBOJOBBIE KIETKH. [lOHATHE «TEHETHYECKOTO
rpy3a». OTHYECKHE acCleKThl HCCIIEOBAaHUNH B O0OJACTM pEJAKTUPOBAHUS T€HOMAa U
CTBOJIOBBIX KJIETOK.

['enetnueckue  (HakTOpHI MTOBBIIEHHOMN YyBCTBUTENBHOCTH YenoBeKa
K (DU3MYECKOMY M XMUMHUYECKOMY 3arpsi3HEHHMIO OKpyxarouei cpenbl. 'eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JleMoHCcTpanuu

Tabmuupbr um cxembl: «Kapuotun uyenoBeka», «MeTobl W3y4EHUS TE€HETHKU
yesoBekay, «I'eHeTnueckue 3a00J€BaHUs UETOBEKAY.

IIpakTnueckas pabora «CocTaBiIeHHUE U aHAIU3 POJIOCIIOBHOI.
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Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus U CEJIEKUHUs. 3apOKIACHUE CEJIEKIMU U JOMECTUKAlUU. YUYEHHE
H.W. BaBunoa o lleHTpax mpouCX0OXIAEHUSI U MHOTOOOpa3us KyJIbTYPHBIX PaCTEHUHU.
Ponp cenekium B co3AaHUM COPTOB PACTEHUM M MOpon KUBOTHBIX. CopT, mopona,
TaMM. 3aKOH TOMOJIOTUYECKHX PSAOB B  HACJIEACTBEHHOW  M3MEHYHUBOCTHU
H.U. BaBusnosa, ero 3HaueHue Jijisi CEIEKIIMOHHON pabOTHI.

Metonbl  ceneKUMOHHOM paboTbl. McKyccTBeHHBIM OTOOp: MaccoBbII U
WHJUBUAYAJIbHBIA. DTanbl KOMOMHAIMOHHON cenekuuu. VcnpiTaHue mpou3BoaUTENEH
10 TOTOMCTBY. OTOOp 1O TEHOTHUITY C TIOMOIIBIO OIIEHKU (DEHOTHUIIA TIOTOMCTBA U OTOOP
10 TEHOTHITY ¢ TTIoMoIIpr0 aHanu3a JJHK.

M cKycCTBeHHBIM MyTareHe3 Kak METOJ| CEICKIIMOHHON paboThl. PaguaninoHHbIN 1
XUMUYECKUNA MYyTareHe3 Kak WCTOYHHK MYTallMd y KYyJIbTYPHBIX (POPM OpPTraHU3MOB.
Hcnonb3oBaHue TE€HOMHOTO PpENAaKTHUPOBAaHUS M MeTon0B pekoMmOuHaHTHhIX JIHK
JUIS1 TIOJTYYEHUS] UCXOHOT0 MaTepralia i CEJEKIUU.

[Tonyuenne monumuion10oB. BHyTpuBHI0Bas rubpuan3anus. bBiu3kopoacTBEeHHOE
CKpellluBaHue, Wi WHOpuAMHT. HepoACTBeHHOE CKpelMBaHUE, WU ayTOPUJIMHT.
['etepo3uc u ero mpuuuHbl. Mcnone3oBanue rerepo3uca B cenekuuu. OtTaanéHHas
rubpunuzanusi. [Ipeomonenne Oecrmonuss MEXKBHIOBBIX THOpUIOB. JlOCTHOKEHUS
CEJIEKIINM PACTEHUMN U JKUBOTHBIX. «3€/1EHAs peGONIOYU).

CoxpaHeHrEe U H3yYEHUE TCHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH M HX
JUKUX POJIUYEH JUIsl CO3JaHUS HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KYJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHLIX U NPOMBICIOBLIX — MHCUBOMHLIX 6  YeNsaX  VIYYUleHUs.
Cyuecmeyrowux U Cco30aHusi HOBbIX HOpPOO, JUHUL U KpOCCO8, 8 MOM Hucie
C NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008AHUL, NepedosblX uoel u
NnepCneKmuGHbIX MexHoaA02Ul.

JleMoHCTpanuu

[Toptpers: H.M. BaBuiios, U.B. Muuypumn, I'./[. Kapnieuenko, IL.I1. JlykpsaHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabmuupl u cxembl: «LIeHTpbI MPOUCXOXKACHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSJAOB B HACJIEACTBEHHOM W3MEHUYHBOCTIY,
«Mertoapl cenekuumn», «OTaanéHnas rudpuauzanus», «MyTtareHes».

JlabopaTopHas pabora «V3ydyeHue COpTOB KYJIbTYpHBIX pacTeHUl U TIOPOJ

JOMAIIHUX )KUBOTHBIX).

JlabopaTopHas pabora «M3yueHre MeTo10B CeJIEKIIUU PACTEHUI».

[IpakTuyeckas pabora «IIpuBuBKa pacTeHuR».

Okckypcusd «OCHOBHBIE METOAbI M JOCTHUKEHHS CEJIEeKUWH pACTEHUU W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCIIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SIICTBO, B JAOOPATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO
LEHTPa)».
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Tema 16. BuoTexHOI0THSI M CHHTETHYeCKAsl OMOJIOTHA

OOBEKTHI, UCTIOJB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBHIE KYJIbTYPHI,
MHUKPOOPTaHU3MbI, UX XapaKTepUCTUKa. TpaguiinoHHas OMOTEXHOJIOTHS: XJIeOOoeueHue,
MOJIYYCHHE KHUCIOMOJIOYHBIX MPOIYyKTOB, BHHOJEANE. MUKPOOUOTOTHIECKUN CHHTE3.
OOBEKTB MUKPOOHUOIOTHYECKUX TeXHOJOrui. Ilpon3BoAcTBO Oeiika, aMUHOKHUCIOT U
BUTAMUHOB.

Co3nanue TEXHOJIOTMH W HWHCTPYMEHTOB II€JICHANPABICHHOIO WM3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C II€JbI0 IOJYYEHHS OPraHU3MOB M KX KOMIIOHEHTOB,
coJiepKallnX HE BCTPEUAIOIIHUECs B MPUPOJIe OMOCUHTETUYECKHE MY TH.

Knerounas wuHxeHepus. MeToabsl KyJabTypbl KJIETOK M TKaHEW pacTeHUN H
*KuBOTHBIX. KpnobOanku. Comarnueckasi THOPUAN3AIUS U COMATUYECKUI SMOpPHOTEHE3.
Hcnonb3oBaHne TramionioB B CEIECKUHUH PACTEHHUUN. [lonyueHue MOHOKIOHAIbHBIX
anmumen. Mcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX AHMUmMen 6 MeouyuHe.
W cKyCCTBEHHOE OIUIOJJOTBOpPEHUE. PEKOHCTpYKIMS SHIEKIETOK M KIOHUPOBAHHE
JKUBOTHBIX. MeTo TpaHCIUIAaHTAUM sJIep KIETOK. TexHnonozuu 0300pos6ienus,
KYIbMUBUPOBAHUs U  MUKDOKIOHAILHO20 — PA3MHOJNCEHUS  CENbCKOXO3AUCTNGEHHbIX
KYTIbmyp.

XpoMOCOMHass W TeHHasg WHXeHepus. VCKyCCTBEHHBIM CHUHTE3 TIeHa U
koHcTpyupoBanue pekomOuHanTHbiXx JIHK. Cozoanue mpanceennvix opeanuszmos.
JlocTrKeHus ¥ MEePCIEeKTUBBl XPOMOCOMHOM M T€HHON HMHXKEHEPHUH. DKOJIOTMYECKHE U
TUYECKHUE TMPOOIEMbl TEHHOW UHKEHEPHUH.

Menuuuackue OuorexHonorun. IloctreHomHass umdpoBas wenunuHa. [I1[P-
JTMArHoCcThKa. MeTaboIOMHBIN aHaIU3, TEHOIIEHTPUYSCKUN aHAJIA3 MTPOTEOMa YeJIOBEKa
JUISl OIIEHKU COCTOSIHUSI €ro 3710poBbsi. Mcrnofib30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanust paka. 3D-OmoumkeHepus i pa3paboTku  (QyHIaMEHTANbHBIX OCHOB
MEIUIMHCKUX TEXHOJOTHH, CO3MaHUsI KOMILUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTHM
TpéXMEepHOrOo  OWompuHTMHra ©  ckapdonauHra  uisi  pemieHus  3ajad
NEPCOHATU3UPOBAHHON MEAUIUHBI.

Co3nanue BEKTOPHBIX BAKIMH C LENIbI0 00ecreueHns: KOMOMHUPOBAHHOM 3alllUThI
or  Bo3Oyautenedr  OPBU,  ycraHOBieHHME  MOJEKYJISPHBIX  MEXaHH3MOB
dbynkuuonupoanusi PHK-comepxammx BHUPYCOB, BBI3BIBAIOIIUX 0OCO00O OIACHbBIE
3a00JI€BaHUs YEIOBEKA U JKUBOTHBIX.

JleMoHCcTpanuu

Tabmuuer u cxemsl: «lcmonp30BaHHE MHUKPOOPTAHM3MOB B MPOMBIIUICHHOM
npou3BoJIcTBE», «KileTouHas nHxxeHepusn», «I eHHast HHKEHEPUs».

JlabopatopHas padota «/3ydyeHre 00beKTOB OMOTEXHOIOTUM.

[IpakTuyeckas padota «IlosyyeHrue MOJIOYHOKUCIIBIX TPOAYKTOBY.

OKckypcusa  «buoTtexHonoruss —  BaXHEWIas  OPOU3BOAUTEIbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.
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Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOIHOHHBIX NPEACTABJICHUI B 0M0JIOTMH

OsomonmonHasa Teopust Y. JlapsuHa. 1Ipeanocsuiku BOSHUKHOBEHUS JaPBUHA3MA.
Kusznb 1 HayuHas faesrenbHocTh Y. J[apBuHa.

JIBmkyiye cuibsl 3Boionuu BUAOB 1mo Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTD
pa3MHOXKEHUSI OPraHU3MOB, HACJIeICTBEHHAs! K3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBaHUE,
CCTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckoir teopun 3Bomonuu (CTI). HelrpanbHas Teopus
sBooIMU. COBpeMEHHas 3BOJIIOLMOHHAs OMOJIOTHs. 3HAYEHHUE 3BOJIOLIMOHHON TEOpUHU
B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA.

JleMoHcTpanuu

IToptpetsl: Apucrorens, K. JIunnen, JK.b. Jlamapk, 3.0K. Cenr-Unep, XK. KroBbe,
Y. HdapsuH, C.C. UetBepukos, N.U. llImansraysen, Jx. Xonneitn, .K. benses.

Tabnuupl u cxembl: «CucreMa >xuBod npuponbl (mo K. Jlunuer)», «JlectHuua
XKUBbIX cymiecTB (mo Jlamapky)», «Mexanusm (opMupoBaHus MPUCTIOCOOICHUN
y pacteHuid u kuBOTHBIX (1o Jlamapky)», «Kaprta-cxema MapuipyTa MyTelIECTBUS
Y. Hapsunay, «Haxonaku Y. Hapsuna», «®opmbl 60ps0bI 32 cyliecTBOBaHUE», «[1opoibl
ronyOei», «MHoroobpasue KyiabTypHBIX (opM KamycTbl», «llopoasl momaniHux
KUBOTHBIX», «Cxema oOpazoBanus HOBbIX BuaoB (o Y. J[lapeuny)», «Cxema
COOTHOIICHMS JIBHXKYIIMX CHJ 3BOJIOUUN», «OCHOBHBIE TOJOKEHHUSI CUHTETUYECKOU
TEOPHUH BOTIOLUANY.

Tema 2. MUKPOIBOJIIOIUSA U €€ pe3yabTAThI

[Tommynsiiust Kak 3IeMeHTapHas equHULA 3BOIOIUU. COBPEMEHHBIE METO/IbI OLICHKH
TEeHETUYECKOTO pa3HOOoOpa3usi W CTPYKTyphl mnomynsuuid. M3menenue reHodoHa
NOMYJISIMKA  KaK d3JIEMEHTAPHOE JBOJIIOIMOHHOE SBJIIEHHE. 3aKOH TI'E€HETUYECKOTO
paBHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (HaKTOPhI (IBUKYIIHUE CUIIbI) 3BOJIONUU. MyTallMOHHBINA MpoLiecC.
KomOunatuBHass u3MeHYuBOCTh. Jlpeii) TeHOB — chydaliHble HEHaIpaBJIeHHbIC
W3MEHEHHUS 4YacTOoT ayuieledl B momyismusax. O¢dekt ocHoBatens. Ighgexm
oymuliounoco 2opaviuika. CHUdCeHue 2eHemuuecko20 pazHooopasus. NPUYUHbLL U
cnedocmesus. Ilposenenue s3gpghexkma Opeticha 2eno6 6 6ONLWIUX U MANLIX NONYTAYUSIX.
Murpauuu.  M3onsums — nomynsiuuid:  reorpaduueckas  (MPOCTpaHCTBEHHas),
ouonornyeckas (penpoyKTUBHAS).

EcTtecTBeHHBII 0TOOP — HAMPABIAIOMINNA (HAKTOP IBOIOIIH. DOPMBI ECTECTBEHHOTO
oTOOpa: JABWKYIIUH, CTAOMIM3UPYIOIIUMA, pa3pbIBalONIUi (Iu3pynTUBHBIN). [lomoBoi
0T00p. BO3HUKHOBEHUE U SBOIONHS COIUAIBHOTO TTOBEICHUS )KUBOTHBIX.

[Ipucnoco6ieHHOCTh OpraHU3MOB KaK  pe3yibTaT MHUKPO3BOJIIOLUU.
Bo3nukHOBeHHE MpUCHOCOOIEHUE y OpraHu3MoB. ApomMop}o3bl U WAMOAJANTALUU.
[Tpumepsl npucnocoOJIeHU y OpraHu3MoB: Mopdosornyeckue, (QU3NOIOTHYECKHE,
OnoxuMHYECKue, noBegeHYeckrne. OTHOCUTEIbHOCTh MPUCIIOCOOIEHHOCTH OPTaHNU3MOB.
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Bun, ero kputepunm wu CcTpyKTypa. BumoobpazoBanwe Kak pe3yJsbTar
MUKPO3BOJIIOIMHU. M3omsiuus — kirodeBoi dakTop BumooopazoBanus. [yt u crnocoosl
BUI000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOEY (MONUIUIONAN3anus, Tuopuauzanus). JamureapHocTsh
SBOJIIOLIMOHHBIX ITPOLIECCOB.

MexaHu3Mbl GOpMUPOBAHUS OMOJTOTUYECKOTO Pa3HOOOpa3usl.

Ponb 3BONIIOIIMOHHON OMOJIOTMM B pa3padOTKE HAYyYHBIX METOJIOB COXPAHEHHS
ounopazHooOpasusi. MHUKPOIBOIIONUS M KOIBOJIOIUS TMMApa3uTOB U HX XO35EB.
Mexanu3mbl GOPMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM U CIOCOOBI OOPHOBI C HEM.

JleMoHCcTpanuu

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

Tabnuiiel 1 cxembl: «MyTalmoHHAs U3MEHUYUBOCThY, «llomynaionHas CTpyKTypa
BUga», «Cxema TmposiBIeHUs 3akoHa Xapau—BaiinOepra», «JIBuxyiiue CHIIbI
IBONIIOLUUY,  «ODKOJIOTMYECKass  M30JSUUs  MONYyJALMA  CEeBaHCKOW  Qopenmny,
«I'eorpaduyeckass U30JALUS JTUCTBEHHUIIBI CHOMPCKOW W JIMCTBEHHUIIBI JAypCKOi»,
«IlonmynaMOHHBIE BOJHBI YMCICHHOCTH XHUIHUKOB M XKEpTB», «Cxema JeWcTBUs
eCTeCTBEHHOT0 oTOopa», «Dopmbl 00opbOBI 3a cymiecTBoBaHUe», «HAYyCTpuaTbHBIN
MenaHu3M», «Kupbie uckomaembiey», «IIOKpOBUTETHLCTBEHHAS OKpacKa >KHUBOTHBIX,
«IIpenynpexnaromasi OKpacka JKHUBOTHBIX», «DHU3HOJOTMYECKHE  aJanTalum,
«IIprcnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTENIBHOCTBY, «Kputepun Buaa», «Bubl-
nBoiiHukW», «CTpykTypa BujIa B mpupoge», «Crnocobbl BHA000pa30BAHUM,
«I'eorpagpnueckoe BuaOOOpa3zoBaHUWE TPEX BHJIOB JaHABIIIEH», «IJKOJOTHYECKOE
BHUJI000pa3oBaHne BUJIOB CUHUID, «llommmonasl pactenuit»y, «KamycTHo-pemeunblit
ruOpUI.

Oo6opynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, uyydelia MNTHI[ U
3BEpeil ¢ mpuMepamMu pas3IMYHBIX MPUCIIOCOONEHUM, yydena MTUIl U 3BEPEe pa3HBbIX
BUJIOB, repOapuu pacTeHU OJIM3KUX BUOB, 00pa30BaBUINXCS PA3IMYHBIMU CTIOCOOAMH.

JlaGoparopHas paboTa «BeIsiBIeHHE N3MEHUYNBOCTH Y 0COOEH OJTHOTO BHIAY.

JlabopatopHasi pabora «lIpucmocobneHruss OpraHU3MOB W WX OTHOCHUTEIIbHAS
1IEI€CO00Pa3HOCTDY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 110 MOP(OTOTUYECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoTIOIUSA U €€ pe3yabTaThl

Metonpl u3ydeHHs MakpodBoJionuu. [lameoHTONOrnYecKkne MeETONbl H3yUCHHS
sBosonuu. [lepexomusie GopMbl 1 PUITOTeHETHYECKHE PSIBI OPTaHU3MOB.

buoreorpaduyeckue metonbl usydenus 3Bononuu. CpaBHeHue (Gropsl U (ayHbI
MaTepUKOB M OCTpOBOB. buoreorpadmdeckue obnactu 3emnn. Buabl-oHIEMUKd u
PEITUKTHI.

OMOpHOIOTHYECKAEe W CPaBHUTEIbHO-MOP(OJIOTHYECKHE METOAbl H3YYCHHUS
IBOMIOIMU. ['CHETHMYECKHE MEXaHWU3Mbl OBOJIONMHA OHTOTCHE3a W TOSBJICHHS
ABOJTFOITMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIC M aHAJOTUYHBIC OpPTaHbl. PyauMeHTapHbIC
OpraHbl ¥ aTaBU3MbL. MOJICKYJIIPHO-TEHETHICCKIE, OMOXUMUICCKHE U MAaTEMaTHICCKUE
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METOJIbl M3y4eHHUs] HIBodonuU. [‘'omonoruunbie TeHb. COBPEMEHHBIE METOIbI
MOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMK U 3BOIIOLUS TEHOMOB.

OO6mme 3aKOHOMEpPHOCTH (TIpaBWiIa) HBOMIONMH. [lpunyun cmenvl YHKYULL.
HeobpatumocTs »3BomronMu. AgnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIUH.

JleMoHCTpanuu

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

Tabmumel u  cxembl: «DUIOreHeTUUECKUU psj  JIOMIAAN», «APXEONTEPUKCH,
«3Bepo3yOrie smmeps», «Cteronedansl»y, «Puanodute», «CeMeHHBIC MAOPOTHUKNY,
«buoreorpaduueckue 30861 3eMiny», «JIpeid KOHTUHEHTOBY, «PenmukTh», «HauanbHbie
cTaauyd SMOPHUOHAIBLHOTO Pa3BUTHUSI TO3BOHOYHBIX JKHUBOTHBIX», «['OMOJOTUYHBIE U
aHAJOTUYHBIE OpraHb», «PynuMeHTh», «ATaBU3MB», «XPOMOCOMHBIE HaOOPHI
YyeJoBeKa W mMMOaH3e», «lJaBHbple  HampaBieHus — dBodonuuy, «Oomue
3aKOHOMEPHOCTH ABOIIOLIHI.

OO0GopynoBaHue. KOJJIGKIIMH, TepOoapuu, MYJSKH HCKOIMAeMBIX  OCTAaTKOB
OpTraHu3MOB, MYJISIKH TOMOJIOTMYHBIX, AHAJIOTHYHBIX, PYJAUMEHTApPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe )KU3HA Ha 3emJie

Hayunblie runoTespl MpOUCXO0XKICHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIepMUs.
JloHaydHble TPENCTABICHUS O 3apOXKIEHUM JKU3HU (KpearmoHu3Mm). ['umoresa
MOCTOSHHOTO CaMO3apOXkKIACHUS XKU3HM U €€ omnpoBepxkeHue onbiTamu D. Penw,
JI. Cnannanuanw, JI. [Tactepa. [TpoucxoxaeHue )Ku3Hu U aCTPOOHOJIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckou spostonuu. [lmanerapnas (reojoruueckas)
HBOMIONMS. XUMHUYECKasT SBOJIOIUSA. AOUOTCHHBIM CHUHTE3 OPraHWYECKUX BEIECTB
u3 Heopranndeckux. OmeiT C. Mumnepa u [. HOpu. OOpa3oBaHue NOJUMEPOB
u3 MmoHoMepoB. Koarnepsathas runore3a A.W. Onapuna, runore3a NepBUYHOTO OyJIbOHA
Jx. Xonneitna, renetudeckasi runore3a I'. Mémnepa. Pu6osumsr (T. Uek) u runoresa
«vupa PHK» V. I'un6epra. ®opmupoBanue MmeMOpaH ¥ BOBHUKHOBEHHE MPOTOKJICTKH.

Uctopus 3emunn u Metonsl €€ u3ydeHusi. Vckornaemble OpraHUYECKHUE OCTATKH.
['eoxponosorust u €€ wmetoabl. OTHOcHUTENbHAsT U aOCOJIOTHAS TE€OXPOHOJIOTHSI.
['eoxpoHOIOrNYECKas MIKajaa: 30HbIL, 3Pbl, IEPUOJIBI, SITOXU.

Hauvanbnbie 3Tanel opranndeckoi 3onmtonnu. [losiBiieHHME W 3BOMIOIMSA MEPBBIX
KJIETOK. DBoJIoNus Metabonmm3mMa. Bo3sHHKHOBEHHE TIEPBBIX dKOcucTeM. COBpEMEHHBIE
MUKpOOHBIC OMOIIIEHKM KaK aHaJoT MEPBBIX Ha 3emuie cooOlmiecTB. CTpOMATOHTHI.
[IpokaprOThI ¥ 3YKapHOTBHI.

[Ipoucxoxnenue »3ykapuoT (CUMOMOreHe3). OBOJIOLMOHHOE MPOUCXOKIACHHUE
BUPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX
rPYIN MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE dTallbl 3BOJIOLMHM BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacrenuid. Beixon pacrenuid Ha cymry. [losBiieHME CIOPOBBIX PACTEHHM W 3aBOEBAHUE
umu cymn. CemeHHble pacTeHus. [IponcxoxaeHne IBETKOBBIX PACTEHUM.
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OcCHOBHBIE OTambl JBOJIOIUU JKUBOTHOTO Mupa. OcHOBHBIE apomMop(]o3bl
KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — TOSIBJICHUE COBPEMEHHBIX THIIOB.
[lepBble xopaoBble KUBOTHbIE. JKuU3HB B BOJE. OBOJIONUSA [O3BOHOYHBIX.
[Tpoucxoxaenne ampuoduii 1 perntuimid. IIporcxoxaeHre MICKONUTAIOIINX U IITHII.
[Tpuniun xiatoueBoro apomopdosa. OcBoeHHe OeCrO3BOHOYHBIMU W TTO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

PazButne xu3HM Ha 3eMie M0 3paM U MEepUoJaM: apXeu, MpoTepo30i, NaIeo30M,
Me3030H, KaitHo30#. OOIas XapakTepuCTHUKa KiIuMaTa U T'eOJIOTMYECKHUX IMPOIIECCOB.
[TosiBneHue M pacuBET XapaKTepPHBIX OPraHU3MOB. YTJI€OOpa3zoBaHUE: €ro YCIOBHS U
BJIMSIHUE HA Ta30BbIN COCTaB aTMOCheEpHI.

MaccoBbie BBIMHUpaHUSI — DKOJOTHMYECKHME KpHU3HChl mpouuioro. I[lpuyuHbl H
CIEACTBUS MAacCOBbIX BbIMUpaHHU. COBPEMEHHBIM HKOJOTUYECKUH KpPHU3UC, €ro
ocobenHoctH. [Tpobnema coxpanenus OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cucTteMa OpraHudeckoro Mwupa. lIpuHIMNBI KiIacCU(pUKALMH
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

JleMoHcTpanuu

[Toptpersr: ®@. Penu, JI. Cnannanuanwu, JI. [Tactep, M1.1. Meunukos, A.M. Onapus,
Jx. Xonmeiin, I'. Mémnep, C. Muep, I'. FOpu.

Tabmumer u cxemsl: «Cxema ombita ®@. Pemm», «Cxema ombeita JI. Ilacrepa
0 U3YUYEHHUIO CaMO3apoKIeHUs KU3H», «Cxema onbita C. Muiepa, I'. FOpuy», «9Tansl
HEOPraHUYECKOW HBOJMIOUUN», «l'eoxpoHonmorudeckas mkana», «HadampHble 3Tambl
OpraHu4ecKkoil sBomonum», «Cxema 00pa3oBaHHs dYKAPUOT MyTEM CHUMOHMOTEHE3a»,
«Cucrema xuBoil mnpupoas», «CTpoeHue BUpyca», «ApoMopdo3bl paCTCHUII»,
«Punnodutsl»y, «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJAOPOCIHY,
«Mxm», «llanmopotHukn», «l'omoceMenHble pacteHus», «Oprasbl [BETKOBBIX
pacteHuit», «Cxema pa3BUTUS JKUBOTHOTO MHUPaA», «ApPoMOPGO3bl KUBOTHBIXY,
«IIpocreitmue», «Kumeunononoctueiey, «llnockue uyepBu», «UaeHUCTOHOTHEY,
«Pb10OBIY, «3eMHOBOAHBIE», «lIpecmbikatomuecs», «IItump», «MaexkonuTaroume,
«Pa3BuTne XM3HH B apXxeuckou spe», «Pa3zBuTue Xu3HM B IPOTEPO3OUCKON 3pem,
«Pa3BuTHe XU3HU B MAIECO30MCKON 3pe», «Pa3BUTHE XKU3HU B ME3030UCKOU 3PER,
«Pa3BuTHE KU3HU B KaMTHO30MCKOU 3pe», «COBpEMEHHAsI CUCTEMA OPTAaHUYECKOTO
MUpPay.

OO6opynoBaHue: repOapuu pacTeHU pa3IUYHBIX OTJEI0B, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE TIpenapaThl »XWBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUICKIIMH WIIIOKOXKUX,

CKEJIEThI TTO3BOHOYHBIX KUBOTHBIX, YyUesa NTHI] ¥ 3Bepeid, KOJUICKIIUA OKaMEHEIIOCTEH,
MOJIE3HBIX MCKOMAEMBIX, MYJISDKM OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanpHas smabopatopHas pabora «MonenupoBanue onbIiToB Musuiepa—tOpu
0 W3yYEHUI0 a0WMOTreHHOTO0 CHHTE3a OPraHWYECKUX COCIUHEHUH B MEPBUYHON
aTMocdeper.

JlaGopatopHas pabota «M3ydeHne W OMHCAHHE WCKOMAEMBIX OCTATKOB IPEBHHUX
OpPTraHU3MOB).
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[Ipaktuueckas pabora «l3ydeHue OCOOEHHOCTEH CTPOCHHS PACTEHUN PpPa3HBIX
OT/ZICIIOBY.

[IpakTuueckass pabora «M3yueHne oOCOOECHHOCTEH CTPOEHUS TMO3BOHOYHBIX
KABOTHBIX).

Tema 5. IlpoucxokaeHue 4eJI0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3anaun aHTpOnIONIOruK. MeToasl aHTPOIIOJIOT UK.

CraHoBieHHE TIPEACTABICHUN O TMPOUCXOXKICHUM YEJIOBEKa. PenurunosHsie
BO33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeka C KMBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHHE YEIIOBEKA.
CBueTensCTBa CXOJCTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIHLHO-MOP(HOIOTHUECKHE,
saMOpuosornyeckue, Gu3noIoro-oMoXuMHIeckre, nopeaeHueckue. OTanuus yeaoBeka
OT KUBOTHBIX. [IpAMOX0K/I€HNE U KOMIUIEKC CBA3AHHBIX C HUM IIPU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIbHOW CUCTEMBI.

JIBuxymue cuibl ((GakTopbl) aHTpOINOTeHe3a: OMOJOTMYECKHE, COLMAJIbHBIE.
CooTtHouieHHEe OMOJIOTUYECKUX U COIMATBHBIX (DaKTOPOB B AHTPOTIOTEHE3E.

OCHOBHBIE CTaJMM AaHTPOIOreHe3a. PaHHHME 4YenoBEKOOOpa3HbIe OO0E3bsSHBI
(MPOKOHCYJIBI) U paHHHUE TOHTUIbI — OOIIME MPEAKH YeTOBEKOOOpa3HbIX 00€3biIH U
JoJieid. ABCTpPaJONUTEKH — JABYHOTHE NpPEAKU JtoAeil. UemoBeK yMenblil, HepBble
W3TOTOBJIEHUS OPYIWd Tpyna. YemoBek NpsIMOXOIAIIMA W TNEPBBIA  BBIXOA JIIOJEH
3a npenensl Adpuku. Uenosek reienb0eprckuii — o0muiA Npegok HeaHAepTaaIbCKOro
YEJI0BEKa U YEJIOBEKA pa3yMHOr0. UenoBek HeaHAepTaIbCKUN KaK BU JIFOAEH XOJIOTHOTO
KJnMaTa. YenoBeK pa3yMHbI COBPEMEHHOIO THINA, JECHUCOBCKUN YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenerrka u najieoreHOMHKA.

OBOJIIOLMS COBPEMEHHOrO 4YenoBeka. EcTecTBeHHbI OTOOp B MOMYJISLMAIX
yenoBeka. MyTanroHHbIN Tiporiece ¥ noiuMopdusm. IlomynsimonHbie BOIHBI, Apend
T€HOB, MUTpalus U «3(PQPEKT OCHOBATENS» B MOMYJISLUAX COBPEMEHHOI'O YEIOBEKA.

UYenoseueckue pacel. Ilonstue o pace. bosbmme pacel: eBporeonaHas
(eBpasmiickasi), aBCTpajo-HErpouaHas (SKBATOpHalbHAsI), MOHTOJIOUJIHAS (a3MATCKO-
amMepHuKaHcKkas). Bpems M nyTH pacceleHus YenoBeKa IO IulaHeTre. EIMHCTBO
yenoBeueckux pac. HayuHass HecocTosTenbHOCTh pacu3Ma. IIpucnocobieHHOCTD
YeJI0BEeKa K Pa3sHbIM YCIOBHUSAM OKpYyXkarolei cpenpl. Biusinue reorpaduueckoil cpebl
u Aperida reHoB Ha MOP(HOIOTHUIO U (PU3UOJIOTHIO YETIOBEKA.

MexauCUIUIMHAPHBIE METOJbI B (U3HUecKoil (OMOJIOrMuecKoi) aHTPOIOIOTHH.
OBOJIOLMOHHAS AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS YEJIIOBEUECKHUX IOIYJISIHUIA.
buocounanbHble HCCIENOBaHUS MPUPOABI 4YesoBeka. lccnenoBanume KO3BOIIOLUA
OMOJIOrMYECKOTO U COLMAIIBHOTO B UEJIOBEKE.

JleMoHcTpanuu

[Toprpersr: Y. lapBumn, JI. JIuku, f.5. Poruackuii, M.M. I'epacumos.

Tabmuupbl 1 cxeMbl: «MeToJabl aHTPONOJOrumM», «['0JIOBHOI MO3r uyenoBekay,
«YenoBekooOpa3Hbie  00€3bsiHbIY, «CKEJIeT 4YeloBeKa U CKeJIeT IIMMIIaH3e»,
«PynuMeHTbl W aTtaBuU3MbD», «JIBMXKYIIME CHJIBI AHTPONOTEHE3a», «DBOJIOLMOHHOE
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JIPEBO YETIOBEKA», « ABCTPAIONUTEKY, «UeI0BEK yMenblily, «HelI0BeK TPAMOXO IS,
«JlenucoBckuit uenosexk» «Heanaepranbub», «KpomanboHub», «IIpenkn yenoBekay,
«JTansl 3BOJIOLUN YeJIOBEKa», «Packl yesoBekay.

OO6opyoBaHKEe: MYJISKH OKAMEHEJIOCTEH, MPEIMETOB MaTepHUabHON KYJIbTYpPHI
NPEeIKOB YeNoBeKa, penpoAykuuu (¢pororpaguu) kKapTUH C¢ MHUQPOJOTHUYECKHUMH H
OMONEHCKUMH  CIO)KETaMH  MPOUCXOXKIEHUS  4YelloBeKa, (ororpadun  Haxol0K
MCKOIMAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb YEpela YeJIOBEKa U yepena
IIMMIIaH3€, MOJEIIb KUCTH YEJIOBEKA W KHUCTM IIMMIIAH3€, MOJEIH TOpca MpPEIKOB
YEJI0BEKA.

JlabGopaTopHasa pa6ora «lM3ydeHue 0COOEHHOCTEW CTPOECHHS CKeJeTa 4YelloBeKa,
CBSA3aHHBIX C MPAMOXO0KICHUEM.

[Ipaktuyeckas padbora «/3yueHune 3KOJI0rHYECKUX alalTalluid YeTOBEKay.

Tema 6. Dkosormss — Hayka O B3aHMOOTHOILIEHUSIX OPraHU3MOB W
HAIOPraHU3MEHHbIX CUCTEM C OKpPYKalllen cpeaou

3apoxaeHue U pa3BuTHe B3Kojorun B Tpyaax A. ['ymOonbara, K.®. Pynbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. Cykauésa. Paznensl u 3a1a4n 3K010ruu.
CBs13b KOJIOTUH C IPYTUMHU HAYKaMHU.

Metonst skonoruu. lloneBbie HaOMOACHUS. ODKCIEPUMEHTBI B SKOJIOTHU:
MPUPOJIHBIC U TabopaTopHbie. MoenupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpY Karolen
Cpebl: JIOKAJIbHBIN, pEeTHOHATBHBIN U TJI00aTbHBIIH.

3Ha4YeHUEe IKOJIOTUYECKUX 3HAHUW JUISl YEJIOBEKa. DKOJOTHUYECKOE MUPOBO33PEHHE
KaK OCHOBA CBA3€H YeynoBedecTBa C mpupoaor. DopMHpOBaHHME DKOJIOTHYECKOU
KYJIBTYPBI U 3KOJIOTUYECKOW TPaMOTHOCTH HACEIEHUS.

JleMoHCcTpanuu

[Hoptpetsi: A. I'ym6onbar, K.®. Pyase, H.A. CeBepiios, O. I'ekkenb, A. Tencnu,
B.H. Cyxkau¢s.

Tabmuupr u cxembl: «Paznensl skonorum», «Meroabl 3Kojorumy», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEIbD».

JlaGopartopHas paboTa «M3ydeHre METO10B IKOJOTHUYECKUX MCCIICT0BAaHUI.

Tema 7. Opranusmsl U cpega oOMTaAHUS

OKojoruyeckue (axTopbl M 3aKOHOMEPHOCTHM MX JAeicTBuda. Knaccupuxanus
IKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHelie. OOmue
3aKOHOMEPHOCTH  JIEWCTBHSI  3KoJornueckux (aktopoB. IIpaBuino MuHHMyMa
(K. HImpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuornueckue ¢akropbl. CBeT Kak 3Kojorumdeckuil ¢akrop. [lefictBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHUE TPYIIbl PAaCTEHUN U
YKUBOTHBIX 10 OTHOILIEHUIO K cBeTy. CUTHANIbHAs poJib cBeTa. DOTONEPUOAU3M.

Temneparypa kak sxonorudeckuii paxrop. JleiicTBue TeMiepaTypbl Ha OpraHU3MBbI.
[ToMKMIOTEpMHBIE M TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.
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Brnaxuocts kak  akomormueckuit  (dakrtop. I[lpucnocobnenust  pacteHwmit
K ToJJiep>kaHuio BojiHOro Oananca. Kiaccudukanusi pacTeHUi M0 OTHOIIEHUIO K BOJIE.
[TpucnocoOieHus! )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEXKHMMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, TIOYBEHHAs,
rTyOWHHAs MOJIIMOYBEHHAs, BHYTpUOpPraHu3MeHHas. OU3NKO-XUMHUUECKHUE 0COOEHHOCTU
cpen obutanusi opranu3mMoB. [IprcnocobieHnst OpraHu3MoOB K JKU3HU B PA3HBIX Cpefax.

buonorunueckue putmbl. BHeniHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJUYHbBIC
putMbl. [Iprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUMN KU3HHU.

XKuznennsie Gopmbl opranuzmoB. [lonsitue o xuzHeHHou ¢opme. KusHeHHBIE
dbopMBI  pacTeHUM: JepeBbsi, KYCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TpPaBhlI,
OJHOJNIETHHE TpaBbl. JKu3HEHHBICE (OPMBI >KUBOTHBIX: THUIAPOOUOHTHI, TE€OOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue ¢akrtopel. Buasl OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHIUS,
XUIIHAYECTBO, cuMOM03 u ero Qopmel. IlapasutusMm, koomepamus, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHU4YecTBO). HeTpoduueckue B3auMoieicTBUS
(tonmnueckue, dopuueckue, hadpuyeckue). 3HaueHUEe OMOTUUECKUX B3aUMOJICUCTBUI
JUIsl CYIIECTBOBaHUSI OpPraHU3MOB B cpene oOurtaHusa. [IpUHIMI KOHKYPEHTHOTO
UCKJTFOUEHUS.

JleMoHCcTpanuu

Tabmuubr u  cxeMbl: «Oxosoruueckue (paxtopb», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKHE TPYMIbl XUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKPOBHbIE
KUBOTHBIC», «XOJOJHOKPOBHBIC KHUBOTHBIE», «DHU3HOJOTMYECKUE  aJanTalluu
KUBOTHBIX», «Cpe/ibl 00UTaHUs OPraHU3MOBY, «buonoruueckue puTMbl», « KM3HEHHBIC
dbopMbl  pacTeHHII», «Kuznennble  GOpMBI  KUBOTHBIX»,  «DKOCHCTEMA
IHIUPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOTO Jecay, «llenmu mnutanusy,
«XwunanuectBoy, «Ilapaszutnzm», «Konkypenius», « Cumonos», «KoMMeHcaTu3my.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, IPUCIIOCOOJICHHBIX K BIUSTHHUIO
Pa3JIMUHBIX HKOJOTHUECKUX (DAKTOPOB, TepOapuu CBETOJIOOMBBIX, TCHEIIOOWBBIX U
TEHEBBIHOCIIUBBIX PACTCHHUM, CBETONIOOMBHIC, TEHEIOOWBBIE W TEHEBBIHOCIIBHIC
KOMHATHBIE pacTeHHs, TepOapuy W KOJUICKIMU TEIUIONIOOMBBIX, 3UMOCTOMKHX,
MOPO30YCTOWUYMBBIX pACTEHUM, uYydelna MNOTUI] W 3Beped, repOapuu pacTeHH,
OTHOCAIIUXCS K TUrpodutam, Kcepopuram, Me3opuTam, KOMHATHBIE PACTEHUS JAHHBIX
IPYIII, KOJIJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpeaax, repOdapuu v KOJUICKIIUU
pacTeHUil W KWUBOTHBIX, OOJAAIONIUX YEePTaMU MPUCITIOCOOIECHHOCTH K CE30HHBIM
U3MECHECHHUSM YCIIOBUW JKM3HU, TepOapuM M KOJUICKIIMM PACTEHHA U IKUBOTHBIX
Pa3JIMUHBIX JKU3HEHHBIX (HOPM, KOJUICKIIMU KUBOTHBIX, YYACTBYIOIIUX B Pa3THMYHBIX
OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopartopHas paboTa «BpIsiBiIeHHE NPUCTOCOOICHUI OPraHM3MOB K BIUSHUIO
CBETay.

JlaGopaTtopHasi pabora «BpIsiBIeHHE MPUCIOCOOJEHUN OPraHU3MOB K BIIMSHUIO
TeMIIepaTypb».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUU U3 Pa3HBIX MECT
oOUTaHUSY.
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Tema 8. DkoJiorusi BUA0B ¥ MOMYJISIIUIA

DKOJIOTUYECKHE XapaKTEepUCTUKU monyisiuu. [lomynsius kak Ouojgoruyeckas
cucrema. Posib HEOJTHOPOIHOCTU Cpefbl, (PU3MUECKUX OapbepoB M OCOOEHHOCTEU
OuoJiorud BUAOB B (POPMHUPOBAHMHU TMPOCTPAHCTBEHHOM CTPYKTYPHI TMOMYJISIUH.
OCHOBHBIE TIOKA3aTEJIM MOMYJIAILUN: YUCICHHOCTD, TUIOTHOCTh, BO3PACTHASI U TOJOBAs
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIIUS.

DOKojorudeckass CTpykrypa nonyisiuuu. OIlleHKa 4YHCICHHOCTH MOMYJISLHH.
JlvHamyka mnonynsauuu U €€ peryisauMs. bHUOTHYECKHM MOTEHUMAI MOIYJISLNH.
MonenupoBanue AWHAMHUKH TONMyiasuud. KpuBble poCTa YHUCICHHOCTH MOMYJISINH.
Kpussie BeKUBaHUs. Perysius 4ucieHHOCTH TOMYJIAIUI: poib (PaKTOPOB, 3aBUCSIIINX
U HE 3aBHUCSINNX OT INIOTHOCTH. DKOJIOrHYecKue crpaTerud BuaoB (I- u K-ctparerum).

ITonsarre 00 3KoIOrHYeCKON HUIe Bujaa. Mecroobutanue. MHOroMepHast MOJIEIb
skosiornyeckor Humm Jk.M.  XarumHcoHa. PasMepbl 3KOJIOTMYECKOW  HUIIH.
[loreHnmanbHas U pealn30BaHHAs HUILLIN.

Bup xak cucrema nonyJisiiiuii. Apeasnbl BUIOB. BUIBI U UX KU3HEHHBIE CTPATETUH.
DKOJOTUYECKUE YIKBUBAJIICHTHI.

3aKOHOMEPHOCTH MOBEACHUS M MHUTpalMil KUBOTHBIX. buoliornueckne MHBa3UU
Yy KEPOJHBIX BUIOB.

JeMoHCTpanuu

[Toptper: Jx.M1. XaTunHCOH.

Tabmuiel W CXeMbl:  «ODKOJOTHYECKHE  XapaKTePUCTUKU  MOIMYJISLHUI,
«ITpocTpaHCTBEHHAs! CTPYKTypa MOMyJALMN», «Bo3pacTHble MUpaMUAbl MOMYJISIIIAN,
«CKOpPOCTBh 3acelieHUs MTOBEPXHOCTH 3€MIIM PA3IMYHBIMUA OpranuzmMammn», «Mojaemnb
skonorndeckor Humu Jx.M. XatauHcoHay.

ObopynoBanue: repdapun pacTeHUM, KOJUICKITUN KUBOTHBIX.

JlabGopartopHas pabota «IIpucrnocobyieHus: CEMsH paCTEHUN K PaCCEICHUIO.

Tema 9. JkoJi0rust co001IECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmecTBa opranu3moB. buolieHos u ero crpykrypa. CBsizu MKy OpraHu3MaMHU
B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.Jx. Tencnu). OyHKIIMOHAIBHBIE OJIOKH
OpraHU3MOB B 3KOCHCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, PEIyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue 1ienu u cetu. Abnoruyeckre OJ0KU 3KOCUCTeM. [10uBBI U MBI
B 9KOcucTeMax. KpyroBopoT BEIIECTB ¥ MOTOK SHEPTUU B IKOCHUCTEME.

OcHoOBHbBIE TIOKa3aTeIM SKOCHCTEMBI. bromacca W HpOayKIMs. DKOJIOTUYECKUE
MPaMU/JIbl YUCesl, OMOMACChl U SHEPTHUHU.

Junamuxka sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBieHHbsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccud. IlepBuuHbie U
BTOPUYHBIE CYKIIECCUM U WX MPUYUHBL. AHTPOIOTCHHBIC BO3JIEUCTBHS Ha CYKIIECCHUU.
Knumakcnoe cooOiiectBo. bruopaznooOpasue v moJHOTa KPyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. IDKocucmemvl Mopeu U
oKeano8. Ixocucmemvl MyHOp, 1€Co8, Cmenelil, NyCmvlHb.
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AHTpPONIOTEHHBIE IKOCUCTEMBL. ATrposkocuctema. ArpoieHo3. Paznuuus mexnmy
AHTPONOTEHHBIMU U PUPOTHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opozackas diopa u
dayna. CunHanTponuzanus ropojckoil (ayHbl. buonoruueckoe U XO35SHUCTBEHHOE
3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX  B3aUMOJCHCTBUN  OpPraHU3MOB
B OKOCHUCTEMaX. Pojib Kackaono2o 3gpghekma u u008-20upuramopos (Kuouesvlx 61U008)
6 ynkyuonuposanuu sxocucmem. IlepeHOC SHEPTHHM U BEIIECTB MEXAY CMEKHBIMU
HKOCUCTEMAMHU. Y CTOMUYMBOCTh OPTraHU3MOB, MOMYJSIIUNA M SKOCUCTEM B YCJIOBHSIX
€CTECTBEHHBIX U AHTPOIIOTC€HHBIX BO3JACHCTBUH.

Mexanuszmvl 6030eticmeus 3a2pA3HeHUll PA3HbIX MUN08 Ha CYOOPaHuU3MeHHOM,
OpP2aHUSMEHHOM, NONYJAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKOI02UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  8030elicmaus.  MeTofdonorus  MOHUTOPHHTA
€CTECTBEHHBIX U AHTPOIOTC€HHBIX YKOCUCTEM.

JleMoHCcTpanuu

[Toptpet: A.Jlx. Tencnn.

Tabnuupl u cxembl: «CTpyKTypa OMOIIEHO3a», « DKOCUCTEMA IIMPOKOIMCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOIO Jjecay, «QDYyHKIUMOHAIbHbIE TPYINIbl OPraHU3MOB
B sKocucteme», «KpyroBoport Bemiect B s3kocucteMey, «llenu nutanus (mactOuiiHas,
NETpUTHAS)», «IKOJOTMYEeCKas TMHUpaMulia 4YUCel», «IKOJOrMyeckas MNHpaMuia
onoMaccel», «JKOJoruyeckas nupamuga sHepruw», «OOpa3zoBaHue 00J0TaY,
«IlepBuunast cykneccusi», «BoccraHoBnenue ieca mocie Moxkapa», «IKOCUCTEMA
o3epa», «ArpoieHo3», «KpyroBopoT BEHIECTB M TMOTOK SHEPrMU B arpoleHO3e»,
«IIpumepsl ypOOIKOCHCTEM.

OOGopynoBaHue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, yydelia MTUIl U
3Bepell, repOapuu KyJbTYPHBIX M JMKOPACTYIIUX PACTEHUM, aKBapUyM KakK MOJECIb
IKOCUCTEMBI.

lIpakmuueckas paboma «VI3yyeHnue u onucaHue ypoo3KOCHCTEMBD.

Jlabopamopnas _paboma «V3ydyeHue pa3zHOOOpa3us MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX IKOCUCTEMAX).

IDKckypcus « IKCKYpCHUsl B TUITMYHBINA OnoreorieHo3 (B 1yOpaBy, Oepe3HsIK, eIbHUK,
Ha CYXOJI0JbHBIA UM TOMMEHHBIN JTyT, 03€p0, 00JIOTO)».

IKcKypcusi « IKCKYpPCHUSI B arpOIKOCUCTEMY (Ha MOJIE WK B TEIUTMYHOE XO3SIUCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEMA

buochepa — oOmennanerapuas o0Oojouka 3eMiIM, TJ€ CYIIECTBYET WIH
CylllecTBOBaJia >XKW3Hb. Pa3BuTue mnpejicrtaBieHuii o Omocdepe B Tpynax . 3rocca.
VYuenne B.W. Bepnanckoro o omocdepe. Obmactu O6mochepsl u e€ cocras. KuBoe
BeIeCTBO Ouochepsl u ero PyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocepsl. OcobeHHoctn Ouochepsl Kak
rmo0anpHON dKocucTembl. JluHammuueckoe paBHOBecue B Omocdepe. KpyroBopoTs
BEIICCTB U OMOTCOXMMHYECKHE IHKIBI (yrieponaa, a3ora). PHTMHYHOCTH SBJICHHIA
B Ouocdepe.
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3onanpHOCTh OMOcheprl. [lonstue o 6mome. OCHOBHBIE OMOMBI CyIIU: TYHIpA,
XBOWHBIC Jieca, CMEIIaHHBIC W IIUPOKOJUCTBEHHBIE JIeca, CTENH, CaBaHHBI, IyCTHIHH,
TPOMMYECKHE Jieca, BHICOKOTOpbs. Kimmar, pacTUTENbHBIN U KUBOTHBIA MUP OMOMOB
CYIIIH.

CtpykTypa ¥ (PYHKIUS >KMBBIX CHUCTEM, OIlEHKAa WX PECYpCHOTO TMOTCHIHAAa U
onochepHbIX QYHKIHIA.

JemoHcTpannmn

[Toptpetsi: B.W. Bepnaackuii, 3. 3rocc.

Tabmumer u cxeMmbl: «l'eochepsr 3emmm», «Kpyroopor aszora B mnpupoje»,
«Kpyropopor yriepoma B Tmpupone», «KpyroBopoT KuclIopoja B IPUPOJIE»,
«KpyroBopoT BojibI B ipupojie», «OCHOBHBIE OMOMBI Cyminy, «KinMatudyeckue mosica
3emnu», «Tynapa», «Tailira»y, «Cmemanueii secy, «IIIMpOKOIMCTBEHHBIA JeCy,
«Cremnby, «CaBanHay, «Ilycteinsy, « Tpornnueckuii gecy.

OOGopynoBanue: repbapuu pacTCHUN pa3HBIX OMOMOB, KOJIJISKITUH KUBOTHBIX.

Tema 11. YesoBek U OKpy:Kamomias cpeaa

DKOJIOTUYECKHE KPU3UCHhI U MX NMpHUUUHBL. Bo3zeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HEHHUE BO3AyIIHOM cpeanl. OXpaHa Bo3yxa. 3arpsa3HeHue BogHou cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienune mnouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMarTa.

AHTpPOINIOTEHHOE BO3/ICUCTBUE HA PACTUTEIBHBIA M KUBOTHBIM wmup. OxpaHa
PaCTUTENILHOTO U )KUBOTHOTO MUpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl Ipupoibl. KpacHbie
kauru. Ocobo oxpansiembie pupoaasie Tepputopun (OOIIT). botanudeckue caasl u
300JIOTUYECKHUE MTAPKHU.

OCHOBHBIC TIPUHIIUIBI YCTOWYMBOTO PA3BUTHSA YEJIOBEYECTBA M IMPUPOJIBI.
PammmonansHOoe TPUPOIONIONB30BAHUE W COXPaHEHHWE OUOJOTMYECKOTO pa3zHoOOpasus
3emuin. OO1IME 3aKOHOMEPHOCTH TJIO0AIBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH
COBPEMEHHOT0 KPHU3UCa U €r0 BEPOSITHBIC MMOCIIEICTBHUS.

Pa3ButHe METOJIOB MOHUTOPUHIA Pa3BUTHUS OIMACHBIX TEXHOTEHHBIX ITPOIIECCOB.
Cucmemnvie uccnedosanus nepexooa K pecypcocbepezaioweri U KOHKYPeHmoCcnocooHou
onepeemuxe. buonocuueckoe  pasnoobpasue u  obuopecypcvl.  Hayuomnanvnoie
ungopmayuontsle cucmemol, obecneuusaouue 00CmMyn K UH@Gopmayuu no coCMosTHUuIO
omoenvHblX 6u008 u dxocucmem. OCHOBbL dKOpeadburumayuu IKOCUCmem U cnocooos
OopbOBI ¢ buoNno8pedxcoenusmMU. PexonempyKyus MopcKux u Ha3eMHbLX IKOCUCTIEM.

JleMoHCTpanuu

Tabmuiel 1 cxeMbl: «3arps3HeHue atrMocdepbl», «3arpsizHeHUEe TUApocheps»,
«3arpsizHeHue nouBkly, «llapHukoBsiil 3pdexT», «Ocobo oxpaHseMble TPUPOTHBIE
TeppuTOpun», «MoJenu ynpaBiasieMOro MUpPay.

Oo6opynoBanue: Gororpaduu oXxpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHo# kHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH permoHa.

32



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBbI
ITO BUOJIOTUN HA YPOBHE CPEJJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBAHMSI K PE3yIbTaTaM OCBOCHUS O0yJAIOIIIMMHUCS
IporpamMMm CpelHero oOmero oO0pa3oBaHUs: JUYHOCTHBIE, METAlpeIMETHbIE U
IpEAMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTATOB OCBOCHHUS IMPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI  CJIENYIONIME COCTABJISIONIME: OCO3HAHHWE OO0YYaIOIUMUCS POCCUUCKOU
IPAXKJIAHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEJICIICHUI0, HAIMYUE MOTHBAIMU K OOYYEHUIO OMOJIOTHH, ILIeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX IEHHOCTEH W
UCTOPUYECKUX  TPAAUIMA  pa3BUTUS  OHMOJIOTMYECKOTO  3HAHUSA, T'OTOBHOCTh
U CIIOCOOHOCTHh 00YYaIOIIMXCSl PYKOBOJICTBOBATHCA B CBOCH JESATEIHHOCTU 1IEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAMHM, TMPUCYIIUMH CHUCTEME OHOJIOrHYeckoro oOpa3oBaHMs,
HAJIM4YKUE TPABOCO3HAHMS SKOJOTUYECKON KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPaMMbl 1O OHMOJOTUM JOCTUTAIOTCS
B  E€IMHCTBEYUYCOHOM M BOCHHUTATEIbHOM  JEATEIBHOCTH B  COOTBETCTBUU

C TPAAUIIMOHHBIMU POCCUNCKUMU COLMOKYIbTYPHBIMHU, ICTOPHUYECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPHUHATHBIMH B OOIIECTBE IMpaBUJIaMU W HOpPMaMu
MOBEJCHUS M CHOCOOCTBYIOT TIpOllecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHHS W
CaMOpa3BUTHs, PA3BUTHSI BHYTPEHHEW MO3UIIMHM JTUYHOCTH, MATPUOTU3MA U YBaKCHUS

K 3aKOHY W MPaBOIOPSJIKY, YETOBEKY TPYJa U CTApUIEMYy MOKOJIEHUIO, B3AUMHOTO
YBaOKCHHS, OEpPEKHOIO0 OTHOIIEHUS K KyJIbTYPHOMY HACJICAWI0 U TPATULIUASIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuiickon Denepanuu, MpUPOJIE U OKPYKAKOIIEN CPETIE.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS YUeOHOT0 TipeaMeTa « bruosorus q0KHbI
OTpaXaThb TFOTOBHOCTh M  CIOCOOHOCTh  OOyYaromMXcsi  PYyKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMENH  JIMYHOCTH, CHUCTEMOM  II€HHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAAUITMOHHBIM

IIEHHOCTSIM POCCHIMCKOT0 OOIIECTBA, PACHIUPEHUE XU3HEHHOTO OMNBITA U OIMbBITA

JEATEILHOCTH B MPOIIECCE peaIU3allMi OCHOBHBIX HAMPaBICHUN BOCHUTATEIBHOMN

NEATEeIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCKOTr0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MMO3UIMM OO0Yy4arolerocsi Kak akTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TPaB U O0OS3aHHOCTEH, yBa)KEHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESATEIBHOCTH IMPHU CO3IaHUHM Y4EeOHBIX
MPOEKTOB, PEIICHUU Y4YEOHBIX U MO3HABATEIBHBIX 3a7a4, BHIMOJHEHUN OUOJOTHUUYECKUX

SKCIICPUMEHTOB,
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CITIOCOOHOCTh ONpPEEATh COOCTBEHHYIO IO3HMIIMIO 0 OTHOIICHHWIO K SIBICHHSAM
COBPEMEHHOM KU3HU U OOBSACHATH €€;

YMEHUE YYHUTHIBATH B CBOMX JIEUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBHS JIIOACH C pa3sHbIMH YOEKIACHUSIMHU, KYJIbTYPHBIMH LIEHHOCTSIMHU U
COLMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJHEHUSI YUEOHBIX,
IIO3HABATEIBHBIX U MCCIIENOBATENBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUSI K MHEHUIO
OIIOHEHTOB MIPH 00CYKIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOMN ACATEIILHOCTH;

2) MAaTPUOTHYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON TpaKJaHCKOM MJICHTUYHOCTH, IaTPUOTH3MA,
YBAXKEHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH mnepen PoamHOW, ropaoctu
3a CBOM Kpail, cBOIO PoauHy, CBOM S3BIK U KYyJbTYypYy, NPOILIOE W HACTOSIIEE
MHOT'OHAI[MOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0O W TaMATHHKAM MPUPOJIBI,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATH BKJIAJl POCCUUCKHX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMY, MOHUMaHUs 3HAYCHUsI OMOJIOTMU B TMO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOT'O O0IIIECTBA;

unerHas yO0eXIE€HHOCTh, TOTOBHOCTh K CIyXKeHHMI0O U 3amure OTedecTra,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS :
OCO3HaHue Ty XOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/Ja;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHHS;
CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSICh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOCHHE YCTOMYHMBOTO  OYIYIIETO;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEN CEMEWHOM MW3HH B COOTBETCTBUM C TPAIUIUSIMHU

HaponoB Poccuu;

4) 3CTeTHYEeCKOT0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUMH;

IIOHUMAHUE HSMOLMOHAIBHOIO BO3JACHCTBUS >KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATh
KauecTBa TBOPUYECKOM JINYHOCTH;

5) puznyeckoro BocmuTaHusi, OpMHUPOBAHUS KYJIHTYPHI 310POBbS H
IMOIMOHAJILHOIO 0JIArOMOJTyYHsi:

MOHUMAaHUE W peanu3anus 370pOBOTO U 0€30MacHOro oOpasza KU3HH (370POBOE
NUTaHUE, COOJIOJCHNE TUTHECHUYECKUX MPaBWII MU HOPM, COaJaHCHPOBAHHBIA PEKUM
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3aHATUN U OTZbIXA, peryJisipHas pu3nyecKas akTUBHOCTh), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHHSI K COOCTBEHHOMY (U3NYECKOMY U IICHUXHUYECKOMY
3JI0pOBBIO;

MIOHUMAaHUE LEHHOCTH NPaBW MHAUBUAYAJIBHOTO U KOJUIEKTUBHOIO O€30MacHOro
NOBEACHUS B CUTYALMX, YTPOKAIOLIIUX 30POBBIO U KU3HHU JIFOJIEH;

OCO3HAaHUE TOCJIEICTBUNA M HENPHUATHS BpPEIHBIX MpPUBBIUEK (YNOTpeOsieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) TPYA0BOro BOCIIMTAHMSA:

TOTOBHOCThH K TPY/y, OCO3HaHUE IICHHOCTH MacTEPCTBA, TPYA0TIO0HE;

FOTOBHOCTh K AKTUBHOM [EATEIBHOCTH TEXHOJOTUYECKOM W  COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO
BBITIOJIHAThH TaKyl0 JEATEIbHOCTD;

HHTEepeC K pa3nu4HbiM cdepaM MNpodhecCUOHATBHOM JIeSITeIbHOCTH, YMEHHUE
COBepIIIaTh OCO3HAHHBIN BBHIOOP OyayIiei npodeccuu U pealru30BhIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUU
BCEH KU3HU,

7) 3KOJIOTHYECKOT0 BOCTIMTAHHUSL:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK HCTOUYHHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHHE  YPOBHS  OKOJOTMYECKON  KyJbTYphl: TMPUOOpPETEHHE  OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX BO3MOKHBIX MOCIEJICTBUN NJIsi OKpYyKarouien
Cpenbl;

OCO3HaHUE III00aTBFHOr0 XapaKTepa 3KOJOTHUECKUX MPOOJIEM U ITyTeH UX PEIICHNUS;

CIIOCOOHOCTH MCTIOIB30BaTh MPUOOPETaEMbIE TIPH U3yUYCHUN OUOJIOTHH 3HAHUS U
YMEHHUSI TIPH PEIICHUU TPOOJIeM, CBSI3aHHBIX C PALIMOHAIBHBIM MPHUPOA0NOIB30BaHUEM
(coOmrofeHne MpaBWI IOBEJIECHHUA B MPUPOJE, HANPABICHHBIX HA COXpPaHEHHE
paBHOBECHS B DKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, OHOCchephl);

AKTUBHOE HEINPUATHE ACHUCTBUN, INMPUHOCIIIMX BpEI OKPYNKAOUIEH MPUPOIHOU
cpene, yMEHHE TMPOTHO3UPOBATH HEOJAroNpUsATHBIE HKOJIOTHYECKUE IOCIEACTBUS
NpeIPUHUMAEMbIX ACHCTBHIA U TPEIOTBPAIIATh UX;

HaJIMYME Pa3BUTOTO SKOJOTUYECKOTO MBILIUICHHS, HKOJIOTHYECKON KYJIbTYpHI,
OMbITa ACSATENBHOCTH SKOJOTUYECKON HANPaBICHHOCTHU, YMEHHUS PYKOBOJICTBOBATHCS
UMHU B MO3HABaTEIbHOM, KOMMYHUKATUBHOM W COIMAJIBHOM MpPAaKTHUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKON JIEATETbHOCTH SKOJIOTMUECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKd M OOIIECTBEHHOM INpPAKTUKHU, OCHOBAHHOTO HA JUAJIOre KYJbTYD,
CIOCOOCTBYIOILEr0 OCO3HAHUIO CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHPE;
COBEPILIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KyJBTypbl KakK CpeIcTBa
B3aMMOJICHCTBHS MEXTY JIFOJIbMH U ITO3HAHUS MUDPA;
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MOHUMAaHKE crienu(UKN OMOJIOTUY KaK HAyKH, OCO3HAHUS €€ posii B (GOPMHUPOBAHUHT
pallMOHAJILHOTO HAY4YHOTO MBIIUICHUS, CO3JaHUM  LEJIOCTHOTO  MPEACTaBJICHUS
00 OKpY’KarllleM MHUpPE Kak O €IUHCTBE MPUPOJIbI, YEJIOBEKa U 0OIECTBA, B MO3HAHUU
NPUPOJIHBIX 3aKOHOMEPHOCTEW U pElICHUH TMpoOJieM COXPAaHEHUS MPUPOTHOTO
paBHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OHOJIOTMHM [IJI1 COBPEMEHHOW ITMBUJIM3AIINN:
obecriedyeHUss HOBOTO YPOBHSI Pa3BUTUA MEIULMHBI, CO3JaHUE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX peliaTh PeCypcHbIE MPOOJIEMbl Pa3BUTHS YETIOBEYECTBA,
MOUCKAa MyTeWd BBIXOJIa U3 TVIOOATBHBIX SKOJOTMYECKUX Mpo0JIeM MU oOecreyeHus
nepexojia K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHAIBLHOMY HCIIOJIb30BaHUIO TPUPOIHBIX
pecypcoB u (OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKUX 3HAHUM B IEJISIX MOBBIIICHUS
o0mIelt KyJIbTYyphbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTAaBHOW 4YacTH
(YyHKIHMOHANBHOW TIPAMOTHOCTH OOydawmmxcsa, (OpMUPYeMOl MpU H3YUYEHUU
OMOJIOTHH,

MMOHMMAHUE CYIIHOCTH METOJOB IIO3HAHUSA, HCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCMOJb30BATh MOJyYyaeMble 3HAHUS JJIA aHaM3a U OObICHEHUS
SIBIICHUN OKPYXKAIOIIEro MUpAa M MPOUCXOASIIUX B HEM HM3MEHEHUW, YMEHHUE JeNaTh
000CHOBaHHBIE 3aKIIOUCHHS HAa OCHOBE HAy4HBIX (DAKTOB U HMMEIOIMIMXCS JaHHBIX
C IEJIBIO MOJYYECHUST TOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTH CAMOCTOSTEIHLHO UCTIOJIB30BATh OMOIOTHYECKIE 3HAHUS TSl PEIICHUS
po0JIeM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITeJIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITENbHOCTh MHIMBUAYAJIBLHO U B TPYIIIIE;

TOTOBHOCTh U CLIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHUIO U caMOOOPa30BaHHUIO,
K aKTUBHOMY TOJYYE€HHIO HOBBIX 3HAHUM MO OMOJIOTMU B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOGHUS YyueOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYWMbIE i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYyUYHbIC TMOHATHS, OTPaXKarollne
I[EJIOCTHOCTh HAYYHON KapTUHBI MUpA U CHEIU(UKY METO/I0B MTO3HAHUS, UCTIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPrus, SIBJICHUE, MPOIECC, CUCTeMa, HayUHbIN
dbakT, MNPUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEOBaHUE,
HAOJTIOICHNE, M3MEPEHUE, DKCIIEPUMEHT U JPYTHUE); YHUBEPCATbHBIE yUeOHbIC TCUCTBUS

(mo3HaBaTesbHBIE, KOMMYHUKATHBHBIE, PETYJISITUBHEIE), o0ecrneunBaroIme
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAMOTHOCTH M COIMAIBHOW  KOMIIETEHIIUU
00yUaroIMXcs; CIIOCOOHOCTH oOyyJarommxcst UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKHME 3HAHUS U YyHUBEpPCAJbHBIC YUYCOHBIC
JICUCTBHUSI B IO3HABATEILHOW U COLUAIBHOM MTPAKTHUKE.
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B pesynbrare mzyueHus OHMOJOTMM Ha YPOBHE CpemHEro oOIero oopa3zoBaHUs
y oOyuatoierocsi 0yayT chopMuUpOBaHbI MO3HABATEIbHBIE YHHBEpCAIbHBIE YueOHbIE
JENUCTBUSA, KOMMYHUKATHBHBIC YHUBEpCAJIbHBIC Yy4eOHbBIE JCHCTBUS, PETYJIATUBHBIC
yHUBEpCaAIbHBIC YICOHBIE TCHUCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTe/ibHble YHUBEpPCAJIbHbIEe y4eOHbIe TeiicTBUS
ba3zoBble 1oruyeckue 1eHCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJTU3UPOBATh MPOOJIEMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

WCITIOJIB30BaTh MPHU OCBOCHUM 3HAHUM NMPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHaIu3a,
CUHTE3a, CPaBHEHMUSI, KilacCU(pUKAIK, 0000IIEHUS ), pACKPBIBATH CMBICI OMOJIOTMUECKHUX
HNOHATUN (BBLACNATh UX XapaKTE€pHbIE INPU3HAKM, YCTaHABJIMBATH CBSI3U C JPYTUMHU
MOHSTUSIMHU);

ONPENENATh LN JeATEIbHOCTH, 3a1aBasi NapaMeTPbl U KPUTEPUH UX JTOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIbHOCTH C MOCTABIEHHBIMU LENSIMU;

MCITI0JI30BaTh OMOJIOTUYECKUE TIOHITHS 151 O0bsICHEHUS (DAKTOB U SIBJICHUH )KUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXACHHS (MHAYKTHUBHBIE, 1€TyKTUBHbIE, [0 AHAJIOTUN),
BBISIBJISITH  3aKOHOMEPHOCTH U TNPOTUBOPEUUST B PAacCMaTPUBAEMBIX SIBICHUSX,
(OpMyIMpPOBATH BHIBOJBI U 3aKITIOUYEHUS;

IIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJICTBA I IPEACTABICHUS CYIIECTBEHHBIX
CBA3EH M OTHOILLIEHUU B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUIN
Pa3HOro poJia, BBISBJIEHHBIX B PA3IMYHBIX MHPOPMAILIMOHHBIX HICTOYHHKAX;

pa3pabaTbiBaTh IUIAH pEIICHUS MpoOJeMbl € Y4E€TOM aHaiM3a HMEIOLUXCS
MaTepHUaAIbHBIX U HEMAaTEepUaJIbHbIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh, OLIEHMBAaTh COOTBETCTBUE PE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKHU NOCIEACTBUN JEATEIbHOCTH;

KOOPJAMHHUPOBATh U BBIIIOJHATH pabOTy B YCIOBHUSX PEaJbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOT'O B3aMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIEHUE MPU PEILIEHUHN KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciegoBaTe/IbCKUe JeHCTBUS .

BJIaJICTh HaBBIKAMHU YYEOHO-HCCIICIOBATEIIbCKOH M TPOEKTHON JeATEeIbHOCTH,
HaBBbIKAMU pa3pelieHus: mpooseM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTHYECKUX 3a7ay, MPUMEHEHUIO PA3JIUYHBIX METOJI0B
MMO3HAHUS,

HCTIOJIb30BATh PA3JIUYHBIE BUbI JCITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEpIIpeTaluu, NpeoOpa30BaHUI0 U IPUMEHEHUIO B YUCOHBIX CUTYAIIUSIX, B TOM YUCIIE
IIPU CO3/IaHUM YUEOHBIX U COLIMAIIBHBIX ITPOCKTOB;

dbopMupoBaTh HAy4YHBIH THIl MBIIUICHUS, BJAJETh HAYYHOH TEPMHUHOJIOTHUEH,
KJIFOYEBBIMH MTOHITUSIMHU U METOJAMU;

CTaBUTH U GOPMYJIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIIbHOM IEATEIIbHOCTH
Y )KU3HEHHBIX CUTYAIUsIX;
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BBISIBJISITH IPUUMHHO-CIICJICTBEHHBIC CBS3U M aKTYaJIM3UPOBATh 3a7a4y, BbIABUTAThH
TUTIOTE3Y €€ PellIeHUs], HAaXOAUTh apTyYMEHThI JIJIs I0Ka3aTelIbCTBA CBOMX YTBEPKIICHHUM,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEILICHHUS;

aHAJM3UPOBATh TOJIYUYCHHBIC B XOJI€ PEIICHUS 3a7adyd Pe3ybTaTbl, KPUTHUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBHSX;

JaBaTh OLIGHKY HOBBIM CHUTYyalldsIM, OICHMBaTh NPUOOPETEHHBIA  OIIBIT,

OCYIIECTBJISTH IIeJICHANIPABICHHBIN MTOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B PO ECCUOHATIBHYIO CPEY;

yMETh TMEpPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U TPAKTHYECKYIO OOJacTH
KU3ZHENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC UJIEH, IIPEIJIaraTh OpUTMHAIBHBIC MTOIX0/IbI U PEIICHUS, CTABUTh
npoOJieMbl U 3a/1a4u, IOMyCKAOUINE aJbTePHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(OpManuu (TeKcTe y4eOHOTO
nocoOusi, HayYHO-TOMYJISIPHOM JInTepaType, OMOJIOTHYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0azax daHHbBIX, B VHTepHeTe), aHaIu3upoBaTh HWH(POPMAIIUIO
pa3IuYHbIX BUAOB U (DOPM MpPEICTaBICHUS, KPUTUUECKU OLIEHUBATH €€ TOCTOBEPHOCTD U
HEMPOTUBOPEYUBOCTH;

(bopMyIUpPOBaTH 3aMPOCH U MPUMEHSTH PAa3IMYHBIE METOJIBI TIPU MTOUCKE U 0TOOpE
Oouosnornyeckoit HHGOpMAIIHK, HEOOXOIUMOM JIJIsl BBITIONHEHUS YUEOHbBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPILIEHCTBOBATh KYJbTYPY AKTHMBHOTO MCIOJIb30BAHUS Pa3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOATEILHO BEIOMPATH ONTUMAILHYIO (POpMY TIpeicTaBIeHNs OUOIOTHIECKOM
uHpopmaru (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U IPYTOE);

MCITOJIb30BATh HAYYHBIN S3BIK B KAYECTBE CPEJCTBA MpH paboTe ¢ OMOIIOTHYECKOM
uHpopMaIeil: TpUMEHSITh XUMHYECKHe, (PU3MdYecKkue W MaTeMaTHYECKHUE 3HAKU U
CUMBOJIBL, (POPMYJIbI, a0OpEBUATYPY, HOMEHKIIATYPY, UCTIOIB30BaTh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BIIJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUTHl WH(DOpMaIuu, WHPOPMAITMOHHON
0€30MacHOCTH JUYHOCTH.

KoMMmyHuKaTHBHBIE YHHBepcajbHble YuyeOHbIe AeicTBUSA

Oo0menue:

OCYIIIECTBIIATh KOMMYHHKAIIUM BO BCeX cdepax KU3HHM, aKTUBHO Y4YacTBOBATh
B JIMAJIOTe WU JHUCKYCCHU II0 CYIIECTBY OOCyXJaaeMoH TeMmbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXCHUS OTHOCHUTEILHO BBIMOJHEHUS MpeajiaraeéMon 3aauu,
YYHUTBIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3UIUH JIPYTUX YYaCTHUKOB JUAOra WU
JIUCKYCCHH);
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pacmo3HaBaTh HeBepOalbHBIE CpeacTBa  OOIIEHUs, IOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3SHUKHOBEHUSI KOH(MIMKTHBIX CHUTYallud, YMETh
CMATYaTh KOH(GIMKTHI U BECTH TIEPETOBOPHI;

BIAZICTh PA3TUYHBIMH CIIOCOOAMU OOIICHHWS W B3aWMOJICHCTBUS, TOHHMATH
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOCCETHUKY H
B KOPpEKTHOU popme (HopMyTUpOBaTh CBOM BO3PAKECHUS,

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIH30BAHUEM SI3BIKOBBIX
CpPEIICTB.

CoBmecTHas 1eITEJbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHHOW U MHIUBUIYaTIbHOU pabOTHI
P pelIeHUU OMOJOTHYECKOM mpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTb PUMEHEHHUS
IpyHHoOBbIX (hOPM B3aUMOJEHCTBUS MPU PEIICHUN YueOHON 3a1auu;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI € yU€TOM OOIKMX UHTEPECOB
Y BO3MOXXHOCTEW KaK/10I'0 WIEHA KOJUIEKTUBA;

OPUHUMATH LEIU COBMECTHOM JAESTEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUA M0 €€ TOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUMN, PACIIPEICIIATh POJIU C YYETOM
MHEHHUH Y4aCTHUKOB, 00CYXJIaTh pe3yiIbTaThl COBMECTHOU paboThI;

OLIEHMBATh KauyeCTBO CBOETO BKJAJa M Ka)J/JOro y4aCTHUKAa KOMaHJIbl B OOLIMii
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBbIE IPOEKThI, OLEHUBATh HJEW C TO3UWLUUU HOBU3HBI,
OpUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTH TO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IIMYHBIX CUTYaIUsX,
IPOSIBISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHUBeEpPCAJIbHbIE YUeOHbIe JeiicCTBUS

Camoopranusanus:

WCITOJIB30BATh OMOJIOTHYECKUE 3HAHUS JUISl BBISBICHUS MPOOJIEM U WX PEHICHUS
B )KM3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBBIC U CMBICIOBBIC YCTAHOBKH
B CBOMX JICHCTBUSAX M TMOCTYIKAX IO OTHOIIEHUIO K JKUBOW MPUPOJIC, CBOEMY 370POBBIO
Y 3JTOPOBBIO OKPYKaIOITUX;

CaMOCTOSTEIILHO ~ OCYIIECTBIIATH II03HABATEIBHYIO JICSITCIIBHOCTh, BBISBIISTH
npoOiemMbl, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIE 3alayd B 00pa3oBaTEIbHOMN
NESATENHHOCTH U KU3HCHHBIX CUTYAIHSX;

CaMOCTOATENILHO COCTAaBIISATh IUJIAH PEHICHUs MPOoOJIeMbl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHU;

JlaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;

paCHIMPATh PAMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIM;

JieNaTh OCO3HAHHBIA BHIOOp, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a peleHue;
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OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKON SPYIUIUN B Pa3HbBIX
00NacTsAX 3HAHUM, IMOCTOSHHO IMOBBIIIATH CBOW 0OpA30BATENbHBI M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTHb KOPPEKTHBBI B JEATEIbHOCTb,
OIICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEIAM;

BJIQJICTh HABBIKAMM MO3HABATEIBHON peQeKCUM KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUM Y MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIb30BAThH
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHNS,

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATh PEIIEHUS 0 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U ApTYMEHTBI APYTUX IPH aHATIU3E PE3YJIbTATOB IEATEIIbHOCTH;

IlpunsiTue ceds1 U APYrUX:
IPUHUMATH ceOsl, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTyMEHTBI IPYTUX MPY aHAJTIM3€E Pe3yJIbTaTOB JICSITEILHOCTH;
PU3HABATh CBOE MPABO U MPABO JPYTUX HA OIMIMOKH;
pa3BUBaTh CIOCOOHOCTH IIOHUMATh MUP C MO3UIIUH JPYTOTO YEIIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHBIC PE3yIbTaThl OCBOCHHS COJICPKAHMS yUeOHOTO TIpeMeTa « bromorus
Ha YIIyOJIEHHOM ypOBHE OpPHUEHTHPOBAHBI Ha oOecrieyeHue MpodUILHOTO OO0ydYeHHUS
oOyyvaroruxcst 6monornu. OHM BKIIIOYAIOT: crienuduyueckue s OMOJIOTUN HAyIHBIC
3HaHWS, YMEHUS M CIOCOOBI JCHCTBHH TIO OCBOCHHIO, WHTEPHpPETAMH U
npeoOpa3oBaHUI0 3HAHWM, BUBI JCSITEIBHOCTH IO TMOJYYEHHUIO HOBBIX 3HAHUW M X
NPUMEHEHUIO B PA3JUYHBIX yUEOHBIX, a TaKKE B PEATbHBIX KU3HCHHBIX CHUTYyaIlUIX.
[TpenmeTHBIC pe3yJIbTAThI MPECTABICHBI 110 TOJaM U3YUCHHUS.

[IpenMeTHbIC pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHUIN O MECTE U POJIK OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpa, B MO3HAHWUU 3aKOHOB
OpPUPOABl W PEIICHHH MpOOJeM pPalMOHAIBHOIO MPUPOJONOIb30BAHMS, O BKIIAJE
POCCHICKHUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTUY;

BJQJICHME  CHUCTEeMOW  OMOJIOTMYECKMX  3HaHMH,  KOTOpas  BKJIIOYAET:
OCHOBOMOJIararoume OMoJI0rnueckue TepMUHBI U MOHATUS ()KU3Hb, KJIE€TKa, OPraHu3M,
MeTaboJIM3M, TOMEOCTa3, CAaMOPETYJISLHs, CAMOBOCIPOU3BEACHHUE, HACIEACTBEHHOCTD,
U3MEHUYMUBOCTb, POCT M pPAa3BUTHE), OHOJOTUYECKHE TeOpuH (KJIETOYHASI TEOpHs
T. IlIBanna, M. Illnennena, P. BupxoBa, XxpomMocOoMHass TE€OpHUs HACIEACTBEHHOCTH
T. Moprana), yuenust (H.. BaBunoBa — o 1ieHTpax MHOTO0Opa3usi ¥ MPOUCXOKICHUS
KYJbTYPHBIX PacTeHHi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB MEPBOrO MOKOJIECHHUS,
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pacuieTuieHusl, YWUCTOThI TraMeT, He3aBUCMMOTOo HaciefoBanusi [. Mennens,
TOMOJIOTHYECKUX PAIOB B HacienacTBeHHON n3MeHunBoctd H.M. BaBuioBa), mpuHUHUIIBI
(KOMILJIEMEHTapPHOCTH);

BIIQJICHUE OCHOBHBIMH  METOJaMH HAy4YHOTO  TIO3HAHUS, HCIOJIb3yEeMbIX
B OHOJOTHYECKUX HCCJICJOBAHUSAX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpEHHe,
HAOJII0/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJEIATh CYIICCTBEHHBIC NPHU3HAKH: BHUPYCOB, KJIETOK IPOKAPHOT H
AYKapHOT, OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCJC OaKTCpHIA,
rpu0OB, pacTEHWM, JKUBOTHBIX W UYETOBEKA, CTPOCHUS OPraHOB U CHUCTEM OPTaHOB
pacTeHHi, XWUBOTHBIX, YEJIOBEKAa, IPOIECCOB >KU3HEACATEIHPHOCTH, TMPOTEKAIOIINX
B OpraHu3Max pacTeHUM, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: 0OMEeHa
BelIeCTB (MeTaboJM3M), TPEBpAIEHUs DSHEPrUH, OpOKEeHHs, aBTOTPOGHOTO U
reTepoTpoGHOro TUMOB MNHUTAHMS, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, Meno03a,
ramMeToreHesa, JMOpUOTeHe3a, MOCTAIMOPHUOHAIBLHOTO  Ppa3BUTHS, PA3MHOXKEHUS,
WHIVNBUAIYAILHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aUMOJCUCTBHUS TCHOB,
reTepo3rca, HCKYCCTBEHHOT'O 0TOO0pa;

YMEHHE YyCTaHABIMBATh B3aUMOCBS3M MEXKIAYy OpPTraHOMJAMH KJIETKH W UX
GYHKIHUSIMH, CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH M WX (DYHKIIMAMHU, MEXKIy OpraHaMH U
CHUCTEMaMHU OPraHOB y PACTEHUH, KUBOTHBIX M 4YeJOBEKa U MX (QYHKIHUSIMH, MEKIY
CHUCTEMaMHU OpPTraHOB W WX (YHKIHMSIMH, MEXKIY dTarmamMud OOMEHa BEIICCTB, dTaraMu
KJIETOYHOTO ITMKJIA W JKM3HCHHBIX ITUKIOB OpPraHU3MOB, 3TarlaMd 3MOPHUOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U (peHOTUTIOM, eHOTUTIOM U (pakTOpaMu cpeapl OOUTaHMUS;

YMEHUE BBISBIATh OTIUYUTEIbHBIC TPHU3HAKH XUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI,  OWOJIOTHYECKYO
TEPMUHOJIOTHIO M CHUMBOJIMKY [UJIS JIOKAQ3aTeIhCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTIII;

YMEHUE peniaTh OMOIOTHUECKHUE 33]Ja4H, BBISBIISTh MPUIUHHO-CIICJICTBEHHBIE CBSI3U
MEXIy MCCIIeTyeMbIMH OMOJOTHYECKUMHE TIPOIIECCAMHU U SIBIICHUSIMH, EJIATh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TOJIYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATH JIA0OpaTOPHBIE U MpaKTUYECKUE PabOThI, COOMI0OATh MpaBHIia
npu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPSATh WX IKCIEPUMEHTATBHBIMUA CPEACTBAMH,
bopMyIUpYs TEeNIb UCCIICIOBAHUS, aHAM3UPOBATh TOJyUYCHHBIE PE3yIbTaThl M JCNIaTh
BBIBOJIBL;

YyMEHHE Yy4YacTBOBAaTh B YYEOHO-HCCIIENOBATEILCKOW paboTe 1o OHOoJIOTHH,
HKOJIOTHH U MEIHUIIMHE, POBOIUMOMN Ha 0a3e MKOJIBHBIX HAYYHBIX OOIIECTB, U MMy OJIMIHO
MIPEICTABIIATH MOJTYyYEHHBIE PE3YyIbTAaThl HA YACHHUECKNX KOH(DEPEHIINSIX;

yMEHHUE OIICHUBATh dTUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIIEOBAaHUN B 00JIacTH
Ouojoruu W MeAWIMHBI  (KJIOHUPOBAHHME, HCKYCCTBEHHOE  OILIOAOTBOPEHUE,
HAIPaBJICHHOE N3MEHEHUE TEHOMA U CO3/IaHNE TPAHCTCHHBIX OPTaHNU3MOB);
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YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccruoHaaIbHOM
JeSITeILHOCTH B 00JacTH OWOJIOTHH, MEIWIMHBI, OWOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SHCTBA, NHINEBOH MMPOMBINIJICHHOCTH, YIJIYOJSATh ITO3HABATEIHHBIN
WHTEpPEC, HAMpaBJICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOMICH mpodeccun u
NpOAODKeHNE  OMOJOTHYEeCKOro  oOpa3oBaHWsS B OpraHU3alUsAX  CPETHETO
po(heCCUOHATTLHOTO U BBICIIET0 00pa30BaHMUSL.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs ydeOHOTO mpenmera «buomorus» yriryOiIeHHOTo
U3y4eHHUs] OMOJIOTMH 3TO C(HOPMHPOBAHHOCTH 3HAHUK O MECT€ M POJU OWOJIOTHH B
CHUCTEME €CTECTBCHHBIX HayK, B  (OPMUPOBAHHM  COBPEMEHHOW  €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA,B MO3HAHUM 3aKOHOB MPHUPOJbI U PEIICHUH 3KOJIOTHYECKUX
npoOjeM  4ejoBedecTBa, a TakKe€ B  PEIIEHHWH BOIPOCOB  PAlMOHAIBHOIO
MPUPOJIONOIB30BaHUS, U B (POPMHUPOBAHUM IIEHHOCTHOTO OTHOLICHUSI K TPUPOJE,
oOILIECTBY, YEJIOBEKY, O BKJaJ€ POCCHUHCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BIAJETh CUCTEMON OHOJIOrMYECKUX 3HAHWM, KOTOpas BKJIKOYAET
ONnpeaeeH!s] U MOHMMAaHUE CYITHOCTH OCHOBOIIOJAralIuX OUOJIOrHYeCKUX TEPMUHOB
U TOHATHH (BHUI, dKOCHUCTeMa, Ouocdepa), OMOJIOrMYecKre TEOpuH (IBOIIOLMOHHAS
teopus Y. JlapBuHa, cuHTeTHueckas Teopus sBomonuu), yuenus (A.H. Cesepuosa —
0 NyTSX W HampasieHusix sBomouuu, B.J. Bepnaackoro — o Ouocdepe), 3aKoHbI
(renetuueckoro paBHoBecus Jk. Xapau u B. BaitHOepra, 3apojapllieBoro CxojicTBa
K.M. bapa), mpaBuna (Munumyma FO. Jlubuxa, 3K0JIOrHYECKOW MUPaMUIbl SHEPTHUH),
runote3bl (runote3a «mupa PHK» V. I'unbepra);

YMEHHE BJIQJICTh OCHOBHBIMM METOJIaMH HAYYHOI'O TMO3HAHUS, HCIOJIb3yEMbIMU
B OHOJOTUYECKUX MCCIECAOBAHUAX IKUBBIX OOBEKTOB M HSKOCUCTEM (OIMHUCAHMUE,
U3MEpeHue, HaONI0JeHue, JKCIEPUMEHT), CMOCO0aMHU BBISBICHUS U  OILICHKU
AHTPOTIOTCHHBIX U3MEHEHUH B TIPUPOJIE;

YMEHUE BBIACNATh CYyLUIECTBEHHbIE IPU3HAKU: BUA0B, OMOT€OLEHO30B, YKOCUCTEM U
onocdepsl, CTAOMIU3UPYIOLIETO, IBUXKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
aJUTONATPUYECKOTO U CUMIIATPUUYECKOrO BUA000pA30BaHUS, BIMSHUSA ABWKYIIUX CHII
HBOJIIOIMM HA TeHO(POHJ MOMYJSIUH, NPHUCIOCOOJIEHHOCTH OpPraHu3MOB K Cpele
o0UTaHUs, YepeOBAHMS HANPABICHUA 3BOJIIOLMH, KPYrOBOpPOTa BEIIECTB M MOTOKA
SHEPTHUU B HKOCUCTEMAX;

YMEHHUE YCTAaHABIMBATH B3AMMOCBSI3H MEKTy MTPOIIECCAMHE YBOJIONNH, ABHKYIITAMUA
CUJIaMU aHTPONOreHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX YKOCUCTEM W MPUCIOCOOJICHUSIMU
K HIM OPTaHU3MOB;

YMEHUE BBISBIISTh OTIIMYUTENHHBIC TPU3HAKH )KUBBIX CUCTEM, TIPUCIIOCOOIEHHOCTh
BUJIOB K cpefic OOWTaHWs, a0MOTHYECKNX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOILIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B 9KOCUCTEMAX
CBOCH MECTHOCTH,;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APryMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JJIS JIOKA3aTelbCTBA POJACTBA OPTraHU3MOB Pa3HBIX
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CHUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPraHW3MOB W CpEIbl OOWTAHUS, C€IMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXPAHEHHSI MHOT0O0pa3usi BUJIOB U SKOCUCTEM KakK
YCJIOBUSI COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

yYMEHUE peniaTh OMOJIOTHUECKHUE 33]]a4H, BBISBIISTh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIy MCCIIeTyeMbIMH OMOJIOTUYECKUMHU TPOIECCAMU U SIBIICHUSIMH, JI€JIaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHUY TOJIYYCHHBIX PE3yJIbTATOB;

yYMEHUE BBINOIHATH JTa0OPATOPHBIE U TIPAKTUYECKUE pabOThl, COOMIOAATh MpaBUiia
npu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PY/I0BAHUEM;

yYMEHHUE BBIIBUTATh TUIMIOTE3bI, MPOBEPITh UX IKCIEPUMEHTAILHBIMU CPEICTBAMM,
dbopMynupys 1eNTb UCCIEeNOBaHUS, aHAIM3UPOBATh MOMYyUYEHHBIC PE3yIbTaThl U JeNaTh
BBIBOJIBL

YMEHHE Y4YacTBOBaTh B Y4YeOHO-HCCIIEJIOBATEIbCKOW paboTe 1o OHUOJIOTHH,
HKOJIOTHH U MEIMIIMHE, POBOIUMOM Ha 0a3e MKOJIbHBIX HAYYHBIX O0IIECTB, U MyOINYHO
MIPEJICTABIIATH MOJTYYEHHBIE PE3YIbTAaThl HA YACHHUECKUX KOH(DEPECHIIHSIX;

yMEHHUE OIICHUBATh THUIOTE3bl M TEOPUU O MPOUCXONKICHUU KU3HU, YEIOBEKA U
YeIOBEYECKNX pac, O TMPHUYMHAX, MOCIEACTBUAX M CHOCO0ax MpeaoTBpAICHUS
rJ1I00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BbIOOp Oyaymieil mnpodeccuoHanbHON
NESTENLHOCTH B OOJACTH OHWOJOTHU, SKOJOTHH, MPHUPOIONOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPUHU, CEITHCKOTO XO3SHCTBA, MHINECBOU
IPOMBINIUICHHOCTH,  yrayOJsaTh  TO3HABATCIBHBIA ~ HMHTEpPEC,  HAIPaBJICHHBIN
Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIONICH NMPOGECcCHu 1 MPOA0HKEHHE OMOIOTHYECKOTO
00pa3oBaHUsl B OpraHU3aIUsaX CPeIHETr0 NPpOo(PEeCCHOHATBLHOTO U BBICIIET0 00pa30BaHUs.
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TEMATHUYECKOE IINTAHUPOBAHMUE

KOMITJICKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
oOImIecTBa

KOMIUIEKCHas Hayka. KpaTkasa ucropus
pa3BuTHs Ouoiorun. bruomornueckue
HayKH{ U U3y4aeMble UMHU TPOOIEMBI.
DyHIaMeHTalbHbIC, IPUKIIAIHBIC U
MMOUCKOBBIE HAYYHBIE UCCIEAOBAHUS

B OHOJIOTHH.

3HavyeHue OMOJOTHH B (POPMUPOBAHUHT
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHBIC C OMOJIOTHeH. 3HAYCHUE
OMONIOTHN B IPAKTUIECKOM
JESITEIbHOCTH YEJIOBEKA: MEJIUIUHE,
CEJIIBCKOM XO35IMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MPUPO/IBI.
JdemoHncTpanuu

[optpetsl: Apucrotens, Teodpacr,
K. JIuanen, JK.b. Jlamapk, Y. /{apBuH,
V. T'apsei, I'. Menaens,

B.U. Bepnanckuii, 1.I1. [1aBnos,

No HaumenoBanue tem | KonmuuecTBo OCHOBHBIE BUJIBI AEATEILHOCTH
[Tporpammuoe copepxaHue
/1 y4eOHOTO MpeameTa 4acoB oOydJaromxcs
1 | Tema «buojsiorusi Kak HayKa»
1.1 | buonorus kak 2 CoBpemeHHas 6uoorust — PackpriBaTh copep:kaHue TEPMUHOB U

MOHATUI: HAYYHOE€ MUPOBO33PEHNUE,
Hay4Has KapTHHA MUPa, HAYYHbIN
METO/I, TUIIOTE3a, TEOPHUSI, METOIbI
HCCIIEIOBAHUS.

XapakTepu3oBaTh OHOJOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U pOJb
Cpeau IPYyTHX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
y4EHBIX B Pa3BUTHE OMOJIOTHH.
OueHnBaTh POJIb OMOIOTUYECKUX
OTKPBITUM U UCCIIEIOBAHUI B Pa3BUTUU
HayKH U IPAKTUYECKON JeATETbHOCTU
JTIOEN.

[lepeuucnsate mpodeccun, CBSI3aHHbIC
C COBPEMEHHOM OMOJIOTHEH.
[IpuBOINUTH TPUMEPHI MPAKTUYECKOTO
MCIIOJIb30BaHUs JOCTUKEHUN OMOJIOTUN
B MEJIUIIMHE, CEIbCKOM XO35MCTRBE,
MPOMBIIIJIEHHOCTU U OXPaHE MPUPOJIbI
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N.N. Meunukos, H.1. BaBuios,

H.B. TumodeeB-PecoBckui,

Jx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuiel v cxeMbl: «CBsI3b OHOJIOTUH
C ApYyrumMu HaykamMmu», «Crucrema
OMOJIOTMYECKUX HAYK»

Hroro yacos o teme 2
2 | Tema «’KuBble cucTeMbl M MX H3yYeHHE)»
2.1 | ’)KuBbIe cuCTeMbI U UX 2 JKuBpie cuCTEMBI KaK IpeAMET PackpeiBaTh copep:kaHUE TEPMUHOB

CBOMCTBa

u3ydeHust onojoruu. CBOWCTBA JKUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTh U LEIOCTHOCTb,
CJI0’KHOCTb U YHOPSJOYEHHOCTD
CTPYKTYpPBI, OTKPBITOCTb,
caMOOpraHu3alus,
CaMOBOCTIIPOU3BEICHHUE,
pa3apaxuMoCTh, U3BMEHYUBOCTD,

pPOCT U pa3BUTHE.

JdemoncTpanuu

Ta6auupl 1 cxembl: « OCHOBHEIC
MPU3HAKY KU3HWY, «bruonoruueckue
cuctemMbl», « CBOMCTBA KUBOM
MaTEpUmN»

Y TIOHATHUM: KUBAsl CUCTEMA, DJIEMEHT,
MIOACUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAS] yIIOPSITOYEHHOCTb,
YIIPaBIsIEMOCTb, HEPAPXUYHOCTD.
XapakTepuszoBaTh CTPYKTYpY U
CBOWCTBA JKUBBIX CUCTEM, OTJIIMYUS
XUMHUYECKOT0 COCTaBa 00BEKTOB KUBOMI
1 HEXXMBOU MPUPOJIbI, OOIIMI MPUHIIUTL
KJIETOYHOM OpraHU3alUN )KUBBIX
CUCTEM.

CpaBHUBaTh 0OMEHHBIE TTPOLIECCHI

B HEXKUBOW U KUBOU NPUPOJE;
PACKpBIBATh CMBICJ PEAKIIHI
MeTaboau3ma.

OOBSACHITH MEXaHU3MBbI
CaMOPETYJISLIMM KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
PACKpbIBATh CYTh PUHIIUIIOB
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ITOJIOKATEIIBHOW Y OTPULIATEIIBHOU
00paTHOM CBS3H.

AHanu3npoBaTh CBOMCTBA
CaMOBOCIIPOU3BEIEHUS, POCTA U
pPa3BUTHS OPTAaHU3MOB

2.2

YpoBHEBas
OpraHu3aIus KUBbIX
CUCTEM

YPpOBHU OpraHn3alny )KUBBIX CUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIM,
TKaHEBbIN, OPTaHU3MEHHBIM,
MOMYJIALIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOTEOIIEHOTUYECKHUIA),
ouocdepnsiit. [Iporeccsi,
MIPOUCXOJAIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (popMa CyIIeCTBOBaHUSI MaTEPHH.
Hayku, nsyyaromme x«uBble CUCTEMBI
Ha Pa3HbIX YPOBHSIX OpraHU3AIUU.
N3yuenne xxuBbIx cucteM. MeTo bl
ouosiornyeckoi Hayku. HaGmronenue,
U3MEpPEHUE, IKCIIEPUMEHT,
CHUCTEMAaTHU3ALUsI, METAAHAIIN3.
[ToHsiTHE O 3aBUCMMON M HE3ABUCUMOU
nepemeHHou. [InannpoBanue
skcnepuMenTa. [locranoBka u
npoBepka runote3. Hynesas rumnoresa.
[Tonsarue BEIOOpKH U €&
JIOCTOBEPHOCTH. Pazopoc

B OMOJIOTHYECKUX NaHHBIX. OleHKa

PackpriBaTh copepkaHle TEPMUHOB U
MOHSATUI: OOMEH BELIECTB U
IpeBpalICHUE SHEPIUH,
CaMOBOCIIPOU3BEJICHNUE,
caMOpeTyJIsLUsl, pa3BUTHE, )KU3Hb,
Hay4HBIA (paKT, HAYYHBIH METO/I,
npo0OJieMa, TUIIOTE3a, TEOPHUs, PABUIIO,
3aKOH.

[lepeuncnsiTh NpU3HAKU KUBOTO.
XapakTepuzoBaTh OCHOBHBIE YPOBHHU
OpraHU3allUU KUBBIX CUCTEM U METO/IbI
OMOJIOTMYECKUX UCCIETOBAHUM.
OnuceIBaTh OCOOCHHOCTH,
XapaKTepHBIE JJIs1 KAKJI0T0 YPOBHS
OpraHU3alllU KUBOTO.

Ha3piBaTh HayKH, U3yUYarOIIUE )KUBbIE
CUCTEMBbI Ha Pa3HbBIX YPOBHIX
OpraHU3alUU.

CpaBHUBATH MEXKAY COOOI )KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEHN
OpraHU3alvy U TPOUCXOIAIINE B HUX
MIPOIIECCHI.
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JOCTOBEPHOCTH MOTYYEHHBIX
pe3ynbTaroB. [I[pUuunHbI HCKaXKEHUS
pe3yJIbTaTOB dKcniepuMeHTa. [lonsTue
CTaTUCTUYECKOTO TECTA.
JdemMoHcTpanuu

Tabauiiel u cxeMbl: «YpOBHU
OpraHu3alyy KUBOU MPUPOJIBI»,
«CtpoeHue )KUBOTHON KIIETKN,
«TxkaHM )KUBOTHBIXY», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreorenos3», «buochepar,
«MeTtobl U3y4eHHUS )KUBOU IPUPOIBDY.
OoGopynoBanme: 1abopaTopHOE
o0opyI0BaHUE JJIs IPOBEACHUS
HaOJII0ICHHH, N3MEPCHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora
«/cnonp30BaHuE pa3InuHbIX METOJIOB
MIPU U3YUYEHHUH JKUBBIX CUCTEM.

IToka3pIBaTh poOJb TUIIOTE3 U TEOPUH
B (JOpMHPOBAHUU €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpA

Htoro yacoB 1o Teme
3 Tema «buoJIOrus KJIETKH»
3.1 | Mcropust OTKpPBITHS K Knerka — ctpykTypHO- PackpriBaTh conepxaHrue TEpPMUHOB U

M3y4EHUS KIETKHU.
Knerounas teopus

byHKIIMOHAIbHAS €TUHULIA )KUBOTO.
Hctopus OTKpBITHS KIETKH.

Pabotsl P. I'yka, A. JleBenryxa.
Knerounas teopus (T. llIBanH,

M. llIneiinen, P. BupxoB). OCHOBHbIE

MOHSITUMN: KJIETKA, OPTaHEeILIbI,
AYKapHOTHI, TPOKAPUOTHI, BUPYCHI,
UTONOTUS (KJIETOYHAst OUOIOTHS ),
KJIETOYHAs TEOPUSI.
XapakTepu30BaTh OCHOBHBIC TaITbl
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ITOJIOKEHMS] COBPEMEHHOM KJIETOYHOU
TEOPUH.

JdemoncTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T.
[IIBann, M. Ilneitaen, P. Bupxos, K.
M. bap.

Oob0opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX M OAKTepUATBHBIX KJIETOK

Pa3BUTHA LIUTOJOTUM KaK HAYKHU U €€
oopMIIEHUE B KIIETOYHYIO
OHMOJIOTHIO.

[Toka3biBaTh BKJIaJ yUEHBIX-OMOJIOTOB
B U3yYEHUE KIETOYHOIO CTPOCHUS
OpPraHHU3MOB.

[lepeuncnsaTb OCHOBHBIE TIOJIOKEHHUS
KJIETOYHOU TE€OPUH, OOBSICHATH €€ pOJib
B (h)OPMUPOBAHNH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA.

[TpuBOIMTE NOKA3ATEIHCTBA

POJCTBA OPTaHU3MOB

C HUCTIOJIb30BAaHUEM MOJIOKEHUN
KJIETOYHOU TEOPHUU

3.2

MeToasl
MOJIEKYJIIPHOU U
KJIETOYHOI OMOJIOTUM

MeTtoabl MOJIEKYJISIPHOU U KJIETOYHOU
OMOJIOTUU: MUKPOCKOIIHS,
xpomatorpadus, 3IeKTpodope3, METOL
MEUEHBIX aTOMOB, AU(depeHIInaTbHOE
1eHTpUyTUPOBAHUE,
KYJbTUBAPOBAHUE KIIETOK.

H3yuenue pukcuposanHvix Kiemox.
DIIEKTPOHHAS! MUKPOCKOMIUSI.
Kongoxanvnas muxpockonus.
Bumanvnoe (npuscuznennoe) usyuenue
KAemox.

JdemoncTpanuu

PackpriBaTh copepkaHre TEPMHUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHHUE,
IIPUTOTOBJIEHHE CPE3OB,
muddepeHraabHOe OKpaIlIuBaHKE,
xpomarorpadusi, 35eKTpodopes, METO
MEYEHBIX aTOMOB, IEHTpU(YyTUpOBaHHE,
METOJI KYJbTYpPbI KJIETOK U TKaHEH,
MeTo pekoMOnHaHTHBIX JIHK.
XapakTepu3oBaTb OCHOBHBIE METO/IbI
U3YYEHHUS KUBOU MPUPOIBI.

['oTOBUTH BpEMEHHBIE
MUKPOTIPEenapaThl, pacCCMaTPUBATh UX
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Tabauiibl u cxembl: «CBETOBOM
MUKPOCKOI, « DIEKTPOHHBIN
MHUKpPOCKOI», «IcTOpust pa3BUTHS
METOJ0B MUKPOCKOITHI.
Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKPOIIpEenapaTbl paCTUTEIbHBIX,
KUBOTHBIX 1 OaKTE€PUATbHBIX KJIETOK.
IIpakTnueckas padora

«M3yueHnne MeTo0B KIETOUYHOU
ouosioruu (Xxpomarorpadusi,
anextpodopes, nuddepeHimaiLHoe
nenrpudyruposanue, [111P)»

B CBETOBOU MHKPOCKOII U JIeNIaTh
OITMCAaHUE.

OOBSACHATH M COOTIOIATh MPaBHUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Hrtoro yacoB 1o reme 4
4 | Tema «XuMu4YecKasi OpraHu3anus KJIeTKH
4.1 | XuMu4ecKuii coCTaB 4 XUMHUYECKHAN COCTaB KJIETKU. Makpo-, | PackpbiBaTh comepkaHue TEPMUHOB U

KieTku. Boma n
MHHEpPaIbHbIE
BeIlleCTBA

MHKPO- U YJIIbTPAMHUKPOIJTIEMEHTHI.
Bopna u €€ ponb Kak pacTBOpUTEIIS,
peareHTa, y4acTue

B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYIAUNN. MUHEpaIbHBIE
BEILECTBA KJIETKH, UX OMOJIOrHYECcKast
poJb. POnb KaTUOHOB U AaHUOHOB

B KJIETKE.

JdemoHncTpanuu

Juarpammel: «Pacnipenenenue
XUMHUYECKUX AJIEMEHTOB B HE)KUBOU
npupojie», «Pacnpenenenue

MOHSTUH: JIIEMEHTHI-OMOTEHBI, TUTIOJTb,
BOJIOPOJIHAS CBSI3b, TUAPO(PUIBLHOCTD,
ruipohoOHOCTh, TYProp, MUHEPAIbHbBIE
BeIEeCTBa, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATHOHBI.

[lepeuncnarb 0cOOEHHOCTH
XUMHUYECKOTO COCTaBa KJICTKH.
Paznmnuate Makpo-, MEKpO- 1
YIBTPAMHUKPOITIEMEHTBI, BXOISIIIHIE

B COCTaB JKMBOTO M UX POJIb

B OpraHU3Me.

XapakTepu3oBaTb CTPOCHHUE U CBOKCTBA

49




XAMHAYCCKHX DJIEMEHTOB B JKUBOU
MIPUPOJIE».

Ta6mwmiel u cxembl: «Ilepronnueckas
Ta0IUIa XUMHYECKHUX DJIIEMEHTOB),
«CtpoeHue MOJIEKYJIbl BOJIBI»,
«BelecTBa B cocTaBe OpraHu3MOBY

BOJIbI; OOBSCHSITH IPUYUHBI €€ 0COOBIX
CBOMCTB M ()yHKIIUHU B KIIETKE.
[Toka3biBaTh poJib KATHOHOB U aHUOHOB
B 00€CIIeueHU! MpOoIEeCCOB
KU3HEACITETbHOCTH (OCMOPETYJISALINA,
CO3/IJaHUE MEMOPAHHOTO MOTEHIIUANIA,
perynsmnus padoTel OSIKOB), paOOTHI
Oy(depHbIX cucTem.

YcTanaBnuBaTh B3aMMOCBSI3b CTPOCHHUS
1 QYHKIIUY HEOPTaHUYECKUX BEIICCTB
KIICTKU

4.2

Opranuueckue
BEILIECTBA KJIETKH —
Oenku

Opranudeckue BEIecTBa KICTKH.
buonornueckue nonumepsl. benku.
AMUHOKHUCIIOTHBIN COCTaB OEIKOB.
CTpyKTyphl OEIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oeska,
NenTUIHAs CBs3h. BropuuHas,

TpETUYHAs, YETBEPTUUHAS CTPYKTYPBL.

Henaryparnus. CoiicTBa O€TKOB.
Knaccuduxanus 6enkoB.
buonornueckue pyHKIMHA OSIKOB.
Ilpuonwi.

JdemoncTpanuu

IToptper: JI. [TonuHr.

Tabauie u cxembl: «CTpoeHue
MOJICKYJIbI OeKay, « CTPYKTYpHI
OEITKOBOM MOJIEKYJIIBDY.

PackpbiBatTh copepxaHue TEPMUHOB U
MOHSITUI: MOHOMEDBI, TOJIUMEPHI, OEJIOK
(mpoTeuH), NenTul, aMUHOKHUCIIOTA,
NENTUIHAS CBA3b, NOJIUIIEIITH],
JeHaTypalus, peHaTypauus,
I00YJIsIpHBIE U PUOPUILTIIPHBIE OCJIKH,
IIPUOHBI.

Xapaktepu3oBarh O€JIKU, UX
CTPYKTYPHYIO OPTaHH3aLUI0 U QyHKLIUN
(cTpyKkTypHasi, SHepreTuyecKas,
CUTHAJIbHAS, PETYJISTOPHAS,
JBUTATENIbHAS, 3alUTHAS,
(dbepMeHTaTUBHAS).

Ha3pIBaTh XUMHYECKHE OCHOBBI
(bopMHpOBaHUS CTPYKTYP OEIKOBOI
MOJIEKYJIBI.
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OoOopynoBanmne: xuMHIeCKasi NOCyaa U
obopymoBaHHE.

JlaGopaTopHnasi pabora
«O6HapyxeHHne OCITKOB C TIOMOIIIO
KauyeCTBEHHBIX PEaKITHI»

[TpuBoaUTH IpUMEPHI HUOPUILISIPHBIX,
TJI00YJISIPHBIX OEITKOB.

BBINONMHATE KaueCTBEHHbIE PEaKIIUU
Ha OOHapy’KeHue OEJIKOB B KJIETKE;
OOBSICHATH MOJIyYEHHBIE PE3yJIbTaThl

4.3 | Opranuueckue VYrneBoabsl. MoHOCaxapusl, PackpbiBath copepxanue TEPMUHOB U
BEIIECTBA KIJIETKU — JUcaxapubl, OJIMTOcaxapuibl U MOHSATHUH: YTIEBOABI, MOHOCAXAPHIBI,
YTJIEBOIbI nonucaxapuabl. OOUIUH IJIaH CTPOEHUS | AMCAXapHUIbl, OJIUTOCAXAPUIBI,

1 (U3UKO-XUMHUYECKHUE CBOMCTBA MOJIMCAXapHIbl, TIIOK03a, pru0o3a,
yIieBoJ0B. buonornueckue GyHkuuu | 1e30Kcupr003a, JIaKTo3a, MallbT03a,
yTJIEBOIOB. caxapo3a, KpaxmaJl, INIMKOTEeH,
JdeMoHCcTpanuu LEJUTIO034.
Tabauup! u cxembl: «CTpoeHHE KnaccugunuposaTs yrieBossl
MOJIEKYJI YTJIEBOJOBY IO CTPOCHHIO ¥ TIEPEUUCIISITh X
GbyHKIUN.
[TpuBOAMTH IPUMEPHI PA3ITHUHBIX
YIJIEBOJIOB (MOHOCaXapuioB,
JMCaxapu0B, OJIUTOCaXapuioB,
MOJIMCaXapuioB)
4.4 | OpraHuyeckue Jlumupet. T'uapodunsao-TuapodoOHBIe | PackphiBaTh comepkaHie TEPMUHOB H

BCIIECTBA KIICTKU —
JIMIIN A BI

cBoricTBa. Knaccudukarus munuaos.
Tpurmunepubl, GochoIuIUABLI, BOCKH,
cTepousl. bruonornyeckue GyHKITUN
munuaoB. OOmue cBolicTBa
OMOJOTUYECKUX MEMOpPAH — TEKYUECTh,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJTYTIPOHUIIAEMOCTb.

MOHSATHUH: JTUMHIBI, TPUTTUIICPU/TBI,
dbocdonunubl, BOCKH, CTEPOUIBI,
JUTIOTIPOTEUHBI, TITMKOJIUITHIBI.
KnaccudumupoBath TUIHIbI

0 CTPOCHHMIO; XapaKTePU30BaTh MX

hyHKIUH
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JdemoHncTpanuu
Tabauue! u cxembl: «CTpoeHue
MOJIEKYJI JTUITUIOBY

4.5

Hyxneunnossie
KUCIO0Thl. CTpoeHue u
dbynkmuu JIHK, PHK,
ATD

Hyxneunnossie kucnorsl. JIHK n PHK.
CrpoeHne HyKJIEMHOBBIX KUCIOT.
Hyxmeoruaer. [punnun
KOoMILIeMeHTapHOCTU. [IpaBuio
Yapradda. Crpykrypa JHK — nBoiinas
criupalib. MeCTOHAXOXKICHUE U
ounonornyeckue pynkuu JJHK. Buasr
PHK. ®ynkiuu PHK B knetke.
Crpoenne monekynsl ATO.
Makposprudeckue CBs3u B MOJIEKYJIE
AT®. buonornueckue GpyHkimu ATO.
BoccraHoBieHHbIE TEPEHOCUHUKH, UX
(GyHKLIMH B KIETKe. /pyeue
Hykaeozuompugocgamol (HTD).
CexBenupoBanue JJTHK. Memoowi
2CHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JdemoHncTpanuu

[Toptpetsr: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pankiaun, @. Caurep,
C. IIpy3unep.

Tabnuiiel u cxembl: «HyknenHoBbIE
KHUCIIOTBD, « CTpOEHHE MOJIEKYJIbI
ATO».

PackpbIBaTh copepxaHue TEPMUHOB U
MOHSITHI: 1€30KCUPUOOHYKIICHHOBAS
kuciota (JIHK), pubonyknenHoBas
kucinora (PHK), nykieotun, Hykineo3u,
a30TUCThIE OCHOBAHMUSI, aJICHUH, T'YaHUH,
UUTO3HMH, TAMUH, ypalui,
KOMILJIEMEHTapHbIE OCHOBAHUS,
aneHo3untpudocdar (ATD),
MaKpO3pru4eCcKasi CBA3b,
CEKBEHUPOBAaHHE, TEHOMMKA,
TPAHCKPUNITOMUKA, TIPOTEOMUKA.
XapakTepu3oBaTh, OUCHIBATH U
CXEMaTU4eCKH U300pakaTh CTPOCHHE
Hykieoruaa JIHK u nBoitHOM cnimpanu
JTHK, cexBenupoBanue [JHK.
OnucsiBaTh nporecc perukanuu JJTHK
B KJIETKE U Ha3bIBaTh €r0
OHOJOTNYeCKOe 3HAUCHHE.
XapakrepuzoBatb pynkuuu JJHK.
Paznmuuate ctpykrypy u pynkuuu PHK.
OnuceIBaTh IPOLECC TPAHCKPUIILIUY.
CpaBHHBaTh HyKJIENHOBBIE KUCJIOTHI
(JIHK u PHK).

XapakTepu3oBaTb 0COOEHHOCTH
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Oo0opynoBanmne: XuMHUECKas IOCyAa U
obopymoBaHHE.

JlaGopaTopHnasi pabora
«MccnenoBanre HyKJIEHHOBBIX KUCTIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHbIX

ctpoenus u pyHkuun ATO.
®opmyaupoBaTh U O0BACHATH IPUHLUI
KOMIIJIEMEHTAPHOCTH U ITPaBUIIO

Yapradda

OpraHU3MOBY

4.6 | MeTonbl CTPYKTYPHOI 2 CrpykTypHas OHMOJIOTHS: PackpriBaTh copepkaHue TEPMUHOB U
ouosoruu OMOXUMUYECKHE U OMOPU3NUECKHE MOHSITHI: MOJIETUPOBAHHUE,

UCCJIeIOBAaHUSI COCTaBa U KOMITBIOTEPHBIN THU3aiiH.
MIPOCTPAHCTBEHHOMN CTPYKTYPHI [lepeuncnaTh nepcrneKTUBHBIC
o6uomoiexyn. Mooenuposanue HaIlpaBJICHUS HAYYHBIX UCCIIEIOBAHUM
cmpyKkmypol u pyHKyuil OUOMONEKYyI u | B CTPYKTYPHOM OMOJIOIMH, paCKPbIBATh
ux komnuekcos. Komnvromepnuiii UX 3HAYCHHE JIJIS1 MEIUIUHBI U
OU3AUH U OP2aAHUYECKUL CUHMES CEJIbCKOTO X0351CTBa
OUOMONEKYTL U UX HENPUPOOHBIX
ananozos

Hrtoro yacoB 1o teme 20

5 | Tema «CTpoeHue 1 PyHKIMHU KICTKH»

5.1 | Tums! KIETOK. 2 THunbl KJIIETOK: 3yKapuoTHYECKas U PackpeiBath comepxanue TEPMUHOB U
[TpokapuoTnueckas npokapuotudeckas. CTpyKTypHO- MOHSITHIA: TPOKAPUOTHUYECKas KIIETKA,
KJIETKA (GyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAs CTEHKA, MYPEHH,

KJIETKU. dboTtocuHTETUUECKHE MEMOPAHBI,

CrpoeHue MpOKapuOTUYECKON KIIETKHU.
Krnerounast ctenka 6akTepuii u apxeil.
Oco0eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

(bnareuH.

Xapaktepru3oBath POpPMY U pazMepbl

IPOKAPUOTUICCKUX KIICTOK; (DYHKITHH
TeHETUYECKOTO armapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIIETOK. MecTo n
POJIb MPOKAPHOT B OMOIICHO3aX.
JdemoncTpanuu

Tabauiiel u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», « CTpoeHHe
IPOKAPUOTUYECKON KIIETKH»

OnwuceiBaTh Ipouece
CIOpoo0Opa3oBaHusi, OTMEYATh €TO
3HAUCHWE JJI BEDKUBAHUS OaKTepUit
MIPY YXYIIIIEHUN yCIIOBUN
CYIIIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHHE TTPOKAPHOT.
OreHnBaTh MECTO U POJIb TIPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKApUOTUYECKON
KJIETKHU.
[ToBEpXHOCTHBIN
anmnapar KJIETKH

Crpoenue u GyHKIIMOHUPOBAHHE
3YKaApUOTUYECKON KIIETKH.
[Tna3maTuyeckas memOpaHa
(mna3manemma). CTpykTypa
1a3MaTUYeCKO MEMOpPaHBbI.
TpancnopT BemiecTB uepes
T1a3MaTHYECKyI0 MEMOpaHy:
naccuBHbIN (Iuddy3usi, o0neruéHnas
b dy3usi), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCIIOPT).
[TomynpoHUIIaeMoCTh MEMOpaHBHI.
PaboTa Harpuii-kaqmeBoro Hacoca.
DHJIONUTO3: MMHOIUTO3, (ParomuTos.
Ox3ouuTo3. Knerounas cTeHka.
CtpykTypa 1 PyHKITUU KIETOIHOU
CTCHKH PaCTEHH, TpUOOB.
JdemoHncTpanuu

Tabauiel u cxembl: «CTpoeHue
DYKapUOTHUYECKOH KiIeTKn», «CTpoeHune

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSTHH: TUTa3MaTH4YecKkas MeMOpaHa
(mnasmaneMma), )KUJIKOCTHO-MO3andHas
MOJIe/Ib, MEMOpaHHbIE OCJIKH
(nepudepuueckrie, UHTETPAIbHBIE),
IMKOKAIUKC, AU dy3usi, ocMoc,
aKTUBHBIA TPAHCTIOPT, HJIOIIUTO3,
(haromuTo3, MUHOIUTO3, YK30IMTO3,
KJIETOYHAsl CTeHKA, TJ1a3MOJIECMBbI,
CUMILIACT.

XapakTepuzoBaTh 0COOCHHOCTH
CTpOEHUS U PYHKITUU DYKAPUOTHIECKOM
KJIETKHU; TPAHCIIOPT BEILIECTB

yepes MIa3MaTHYeCKyr0 MeMOpany:
[TIACCUBHBIN U aKTUBHBIN TPAHCIIOPT;
paboTy OeTKOB-KaHAJIOB; paboTy
HATPHUI-KAJINEBOTO HACOCA; CTPYKTYPY U
(GYHKIIMH KIIETOYHOW CTEHKH PaCTCHUHN
U TpuOOB

54




KUBOTHOM KJETKM», « CTpoeHue
PACTUTEIILHOU KIICTKUY.
Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKPOIIpEenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnueckas padora

«M3yyeHune CBOMCTB KJIETOYHOMN
MeMOpaHbI»

5.3

[{uTormazma u eé
OpPraHOU/IbI

[urormnasma. I{uTo3o0ms. Llutockener.
JIBrm>xeHne nuToria3mbl. OpraHouabl
kieTkr. OTHOMEMOpPaHHBIC OPTAaHOUIBI
KJICTKH: SHJIOTUTa3MaTHIECKast CeTh
(BIIC), anmapat ['onbau, TU30COMBI,
WX CTpOeHHUE M PYHKIINU. B3auMOCBS3bh
OJTHOMEMOPAHHBIX OPTAHOUIOB KJICTKH.
CtpoeHue rpaHyJIIPHOTO PETUKYITyMa.
Mexanuszm nanpaenenus 6enxos 6 I11C.
Cunre3 pactBopuMbIx 6enkoB. CunTe3s
KJIETOYHBIX MeMOpaH. [ magkuii
(arpaHyJISIpHBIN ) SHIOIIA3MATHICCKUH
petukynyM. CexpeTopHast QyHKIIHS
annapara ['onemxu. Moougurkayus
benxos 6 annapame I onvooxcu.
Copmuposka benxoe 6 annapame
Tonvoorcu. TpaHcOpPT BEUIECTB

B KJIeTKe. Bakyosu pacTUTeIbHBIX
kietok. Knerounsiit cok. Typrop.

PackpriBaTh copep:kaHue TEPMUHOB U
NOHSATUN: [IUTOIIa3Ma, LIUTO30J1b,
IIUTOCKEJIET, KOMIAPTMEHTHI,
OpraHOM/IbI, YHIOTIIA3MATHYECKasI CETh
(BIIC), anmapat [Nosbaku, TU30COMBI,
BaKYyO0Jlb, pUOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MEPOKCUCOMBI, KJIIETOYHBII COK, TYprop,
MUTOXOHJIPUU, KPUCTHI, TJIACTU/IBI,
XPOMOILIACTHI, JICHKOIIACTHI,
XJIOPOTUIACTBI, CTPOMA, TPAHBbI,
TUJIAKOM I, JTaMEJLIA.

XapakTepu30BaTh MUTOILIA3MY
AYKAPUOTUYECKOU KIIETKH;
KJIacCU(PUITMPOBATH OPTaHOMIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
CTpoeHus (0JTHOMEMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHEIE);
OMUCHIBATH (DYHKITMHU KAXKI0TO
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[TonyaBTOHOMHBIE OPraHOUABI KJIETKU:
MUTOXOHAPHUH, TIACTHUIBIL.
lIpoucxoorcoenue MumoxoHopuil u
naacmuo. Cumbduozenes

(K.C. Mepeoickosckuti, JI. Mapeynuc).
Crpoenue U pyHKIIMH MUTOXOHJIPUHN U
nmactul. llepBuyuHble, BTOPUYHBIE U
CJIOKHBIE THJIACTU]IBI
(hOTOCUHTE3UPYIOIIUX DYKAPHOT.
XJ10poIIacThl, XpPOMOILIACTHI,
JICUKOILJIACTHI BBICIINX PACTCHUMU.
JdeMoHcTpanuu

Ioptpetsl: K. C. MepexKOBCKUH,

JI. Maprynuc.

Tabnuiel u cxembl: «CTpoeHue
AYKapUOTUYECKOU KIIETKN», «CTpoeHue
KUBOTHOU KJIETKN», «CTpoeHue
pacTUTENbHOU KIIeTKN», «CTpoeHue
MUTOXOHAPUI.

OoOopynoBaHmne: CBETOBOM MUKPOCKOIT;
MHUKpPOTpPEnapaTbl PpaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnueckas padora

«/3yueHre ABUKEHHS [IUTOIIA3MBbl

B PACTUTEIBHBIX KIETKAX.
JlaGopaTopHasi paGora
«HccnenoBanue mmia3Monusa

OpraHoujia B KJIETKE.

OOBSICHATH COOBITHUS, CBSI3aHHBIC

C BHYTPHUKJIETOYHBIM MMUILEBAPEHUEM,
€ro 3HaYeHue JJIs OpraHu3ma.
OTmeuaTh 3HaU€HUE LIUTOCKENETA;
XapaKTepU30BaTh €0 3JIEMEHTHI
(MUKpOTPYOOUYKH, MUKPO(DUITAMEHTHI,
IPOMEXKYTOUHBIE (PUITAMEHTHI), UX POJIb
B )KM3HEJEATEIbHOCTH KJIIETOK U TKaHEU
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" JCTIIa3MOJIN3a B PaCTUTCIIbHBIX
KIICTKax»

5.4 | HememOpanHusbie HememOpaHHble OpraHOUIbI KIETKU PackpriBaTh copepkaHue TEPMUHOB U
OpPraHOU/IbI KJIETKH CrpoeHue 1 pyHKIIMM HEMEMOPAHHBIX | MOHATHI: prubocoMa, IMOIMCOMa,

OpPraHouOB KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TyOYJIMH, KJIETOUHBIN
IIpomesicymounvie ghunamenmul. HEeHTp (LIeHTpocoMa), IEHTPUOJIH,
MuxkpodunaMeHTsl. AkmuHogbie HEeHTpocdepa, )KTyTUKH, PECHUUKH,
Muxpoghunamernmuol. MpllieuHbIE 0a3alibHOE TEJbIIE.
KIIETKU. AKMUHO8b1e KOMNOHEHNb] XapakTepu3oBaTb HEMEMOpPaHHBIE
HEeMbIUEYHBIX KTIeMOK. OpPTraHOUbI KIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. KieTouHslii LeHTp. byHKIIUN
CrpoeHue 1 IBUKEHUE KIYTUKOB U
pecHudeK. MUKpoTpyOOUKH
uuToruiasMel. Llentpuons. benku,
accoyuuposantvle ¢
MUKpoguramenmamu u
muxpompyboukamu. Momopnvle 6enxu.
JdeMoHcTpanuu
Tabnuiel u cxembl: «CTpoeHue
KUBOTHOM KIIETKW», «CTpoeHue
PACTUTENBHON KIIETKI

9.5 | Ctpoenue u PyHKIIUU Snpo. Obon0uKa siApa, XpOMaTHH, PackpeiBaTh coiepkaHle TEPMUHOB U

aapa

KapuoIUIa3Ma, SAPBIIIKY, X CTPOECHUE
U QyHKUMU. S nepHbIil OeTKOBbIN
marpukc. [IpocTpancTBeHHOE
pPacnoioKeHUE XpOMOCOM

B UHTEP(aA3HOM sIlIpe.

MOHATUH: AP0, AepHAs 000J0UKa,
SJIEpPHBIE MOPbI, HYKJIEOIIa3Ma
(kapuoIUIa3Ma), TeHOM, XpOMAaTHH,
DYXpOMaTHH, TeTEPOXPOMATHH,
STPBIIIKO, XPOMOCOMBI, IICHTPOMEPA,
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Dyxpomamun u cemepoxpomMamu.
benku xpoMaTtrHa — rHCTOHEI.
Jlunamuka s0epHoil 06010uKU

6 mumose. Aoepnuiti mpancnopm.
Knerounsie BKIIOUYEHHS.
JdemoHncTpanuu

Tabauiibl U cxeMbl: «Sapo»

KHHETOXOP, KJIETOYHBIC BKITIOUCHUS.
XapakTepru3oBaTh KICTOYHOE SIPO KaK
IIEHTP YIIPaBICHUS
KU3HEICATSTLHOCTHIO KIICTKH,
TCHETHYECKHUH amnmapar KJIeTOK
DYKapHOT, CTPOEHUE U (PYHKITUU
XpOMOCOM.

OnuckIBaTh CTPYKTYPHI 1pa U UX
B3aMMOCBSI3b C OPraHOUIaMHU
IIUTOTUTIa3MBI

5.6. | CpaBHHUTEIIbHAS 2 CpaBHUTENbHAS XapaKTEPUCTUKA XapakTepu30BaTh TUIIbI KIIETOK
XapaKTEePUCTHKA KJIETOK YKapHOT (pacTUTEIBHOM, DYKapHOT: PaCTUTENIbHAS, )KUBOTHA,
KJIETOK DYKapuOT KUBOTHOM, TpHOHOM). rpudHasi.

JleMOHCTpanuu CpaBHUBaTh MEX]ly cO00I CTpoeHUE U
Tabauue! u cxembl: «CTpoeHue KU3HEJEATEIBHOCTh 3YKAPUOTHYECKUX
AYKapUOTUYECKON KIETKWY, KJIETOK U POJIb MTPOKAPHOT
«CTpoeHue KUBOTHOU KIIETKI, B OMOIIeHO3aX
«CTpOoeHHE PaCTUTENBHON KIIETKH.
O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOIIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.
JlaGopaTopHasi padora
«M3yueHne cTpoeHUs KIETOK
Pa3IUYHBIX OPraHU3MOBY
HToro yacoB 1o teme 16
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Tema «O0MeH BelIecTB U IPEeBPALLlCHUE JHEPIUH B KJIETKE»

6.1

OOMeH BeNIEeCTB —
MEeTa00IU3M

6

AccuMUSALINS U TUCCUMUTISALIMS —
JIBE€ CTOPOHBI MeTabonu3ma. Turbl
oOMEHa BeIeCTB: aBTOTPOGHBIHN U
reTepoTpodHbIN. YuyacTue Kuciopoaa
B OOMEHHBIX MpOIleccax.
DHepreTuyeckoe 00ecrneyeHne KIeTKU:
npeBpaienne ATD B 00MeHHBIX
npoueccax. @epMeHTaTUBHBIN
XapaKTep peakuul KIETOYHOIO
meTabonuzma. DepMeHThI, UX
CTPOEHHE, CBOMCTBA U MEXAHU3M
nerctBus. KobepmenTsl. Otanuus
(hepMEHTOB OT HEOPTaHUICCKHUX
KaTaJau3aToOpoB. belKkn-akTUBaTOPHI U
OENKN-UHTUOUTOPHI. 3aBUCUMOCTD
cKopocTH hepMEHTATUBHBIX PEAKITUH
OT pa3JIMYHBIX (haKTOPOB.
JdeMoHcTpanuu

Tabnuiel ¥ cxeMbl: «DOTOCUHTE3Y,
«JHEpreTUYeCcKuil OOMEH»,
«buocuntes 0enkay», « CTpoeHue
bepmenTay, «XeMOCHHTE3Y.
O6opynoBanme: CBETOBOM MUKPOCKOI;
00opynoBaHuUE JJ1s1 IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIIPENApaTOB.

PackpriBath copepkaHue TEPMUHOB U
MOHSITHI: OOMEH BEIEeCTB
(MeTaboJIM3M), ACCUMIIISITUS
(aHabOJIM3M), WU TJIACTUYECKUI
0OMEH, TUCCUMUJIIALIHS (KaTabOoIu3M),
WM HEPreTUYEeCKUi OOMEH,
aBTOTPO(bI, reTepoTpodbl, aHaIPOOHI,
a’poOb1, hepMEHTHI, AKTUBHBIN IIEHTD,
cybcTpatHas crieiupuIHOCTb,
KO(EepPMEHTHI, OCJIIKU-aKTUBATOPHI U
O€JIKU-UHTUOUTOPHI.

[lepeuuncnsate 0COOEHHOCTH
TUIACTUYECKOT0 U SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAHABIMBATh
B3aMMOCBSI3b MKy IUIACTUYCCKUM U
SHEPreTUYECKUM OOMEHOM.
PaznuyaTh THUIIBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U TeTePOTPOPHBIN.
[Toka3biBaTh poJib KUCIOPOA

B OOMEHHBIX MPOIEeCcCaXx.
CxemaTtniecku n300paxatb CTPOCHUE
dbepMeHTa.

Otnnuatek HepMEeHTHI

OT HEOPTAaHWYECKUX KATATN3aTOPOB U
OTIPEIEISITh UX POJTH

B (DYHKIIMOHUPOBAHUU JKUBBIX CHCTEM,
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JlabopaTopHasi paGora

«M3yyeHne KaTalluTHYECKOU
aKTUBHOCTU (DEPMEHTOB (Ha IpUMEpe
aMUJIa3bl UK KaTanasbl)».
JlaGopaTopHasi pabora

«M3yuenne pepMEeHTaTUBHOTO
paciierieHHs IepoKcuaa BOAOPOIa

B PACTHUTEJIbHBIX U dKUBOTHBIX KJIETKAX)

B IIPOMBIIIJIECHHOCTH, B MEIMIIMHE,

B IOBCEIHEBHOM KU3HU YEJIOBEKA.
CtaBUTH YKCIEPUMEHT 110 BBISIBIICHUIO
KaTaJIUTHYE€CKON aKTUBHOCTHU
MEePOKCHU/Ia3bl, aMUJIa3bl, 00BICHITH
MOJTy4YEHHBIE PE3YJIHbTAThI

6.2

ABTOTpO(HBIN THI
oOMeHa BEIIECTB.
doTtocurTE3

IlepBU4HBINM CHHTE3 OPraHUYECKUX
BelIECTB B KileTke. DoTocuHTE3.
AHoKkcueenHbIl U OKCULEHHbIU
gdomocunmes y baxmepui.
Cseemocobuparoujue nuemeHmol u
nueMeHmbl PeaKkyuoHHO20 YeHmpa.
Pose xmopomuactoB B mponecce
(dorocunTeza. CBETOBasi U TEMHOBAs
dhazwl. Pomoovixanue, Cz-, Cs-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH OTOCHHTE3A.
Bnusnue paznudHbix pakTopoB

Ha CKOpOCTh (poTocHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdemoHncTpanuu

[Toptpersr: [Ix. [Tpuctin,

K. A. Tumupsizes.

Tabmwuiiel U cxeMbl: «DOTOCHHTE3)

PackpeIBath comepxanue TEPMUHOB U
MOHATHM: POTOCUHTE3, (Pa3bl
(dboTocuHTEe3a (CBETOBAsI, TEMHOBAs),
dhotonus, hochopunupoBanue, MUK
KanbBuna, HAJI®+ (nepeHocumnk
BOJIOPO/JIA).

XapakTepu3oBaTh MIACTHUECKUI 0OMEH
Kak 3Tan o0111ero oOMeHa BEIeCTB;
coObITUS POTOCHHTE3A (PEAKITUU
CBETOBOI ¥ TEMHOBOH (ha3); poJib
XJIOPOILJIACTOB B MPOLIECCE
dboTocunTE3A.

BBISBIATH MPUYNHHO-CIIECTBEHHBIC
CBSI3U M@Ky TTOTJIONIEHUEM COJIHEUHOU
HHEPTUU XJIOPOPHUIITIOM U CUHTE30M
Monekyna ATO.

CpaBHUBaTh UCXOJIHBIC BEIICCTBA,
KOHEYHBIE TTPOTYKTHI U yCIOBUS
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IIPOTEKAHMS PEAKLIUNA CBETOBOU U
TeMHOBOH (a3 poTrocuHTE3A.
VYcraHaBIMBaTh B3aMMOCBSI3b MEKIY
(OTOCHHTE30M U JIBIXaHUEM; CBETOBOM
¥ TEMHOBOM peakuusiMu (OTOCUHTE3A.
OnenuBaTh 3HaueHUE (POTOCUHTE3A
JUIA JKU3HU Ha 3eMiie

6.3 | ABTOTpOdHBIH THIT XemocuHntes. PaznooOpaszue PackpsiBaTh conepxanne TEpPMUHOB U
0o0OMEHa BEeIlECTB. OpraHU3MOB-XEMOCUHTETHKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpUPULUPYIOINE OaKTepUH, OOBSICHUTH CYILITHOCTh XEMOCHUHTE3A,
&Kese300aKkTepuu, cepoOaKkTepuu, pacKpbIBaTh €ro 3HaueHue B Onocdepe.
BOJIOPOJHBIC OaKTepuU. 3HAUCHHE [IpuBOIUTH PUMEPDI
XEMOCHUHTE3A. XEMOCHHTE3UPYIOIIHNX OaKTepuil
JlemoHcTpanumn (HUTpUGULIMpYIOIIHE OAKTEPHH,
optpetsi: C. H. Bunorpackui, Keye300aKTepuu, CepoOaKTepuH,
I'. A. 3aBap3uH. BOJIOPO/IHBIE OAKTEPUH) U
Tabauiel u cxembl: «POTOCUHTERY, XapaKTepu30BaTh UX
«XeMOCHHTE3» KU3HEJECATEIBHOCTD.
JlaGopaTopHasi paGora CocTaBisTh ypaBHEHUS PEaKIINil
«CpaBHeHue npo1ieccoB (OTOCUHTE3A U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHUBaTh XEMOCUHTE3
¢ porocuHTE30M
6.4 | DHepreTruecKuii AHaspoOHbIe opranu3Mbl. Buss PackpbiBaTh copepxaHue TEPMUHOB U
0o0OMeH — Opoxenus. [IpoayKThl OpoXKEHUS M UX | OHSTHIA: 3TAIbl SHEPreTUUECKOTO
JUCCUMUIIALUS HCIIOJIb30BaHUE YETOBEKOM. oOMeHa — TOITOTOBUTEIBHBIH,

AHa3poOHbIE MUKPOOPTaHU3MBI KaK
00BEKTHl OMOTEXHOJIOTUH U

OECKUCIOPOIHBIN (aHAIPOOHBIN),
KHUCJIOPOJHBIN (a3pOOHBII); TIIMKOIU3,
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BO30yAUTENN OOJIE3HEM.

A3poOHBIE OPTaHU3MBbI. JTaIbl
HHEPreTUYeCcKOro 0OMeHa.
IToaroroBurenbHeId dTal. I mukoamns —
OECKHUCIIOPOTHOE PACIICIIIICHUE
TJTFOKO3BI.

buonorunyeckoe okucienue, miu
KJIETOYHOE AbIxaHue. Poib
MUTOXOHJIPUM B ITpoleccax
OMOJIOTUYECKOTO OKUCIICHUS.
[Muknuueckue peakum.
OxucnurenbHoe hochopuiupoBaHue.
Ouepeuss membpanno2o epaouenma
npomonos. Cunmes AT®: paboma
npomonnoun ATD-cunmaswi.
[IpenmymecTBa a3poOHOTO My TH
0oOMEHa BELIECTB Nepel aHAIPOOHBIM.
D¢ HEeKTUBHOCTH SJHEPTreTUUECKOTO
oOMeHa.

JdemoHncTpanuu

[Toptpetsl: B. A. DHreasrapar,

I1. Murtuemnn.

TabauIIbl ¥ cXeMbl: « IHEPTCTHUCCKHH
oOMeH».

JlabopaTopHasi pabora

«CpaBHeHUE TIPOIIECCOB OPOKEHUS U
JIBIXQHUSD

OpoxeHue, OM0JIOrMYeCKOe OKUCIICHUE
(mprxanwme), ki Kpeoca,
okucnuTensHoe GocopunrpoBanue,
NPOTOHHBIN IPAUEHT, TPOTOHHAS
AT®-cunrasza.

[lepeuncnarb 0cOOEHHOCTH
HHEPTreTUYECKOT0 0OMEHA B KIIETKE.
OmnuceIBaTh 3TAITBI SHEPTETHYECKOTO
oOMeHa (TToArOTOBUTEIBHBIH,
OECKUCIIOPOIHBIN, KUCIOPOAHBIN) U
CpPaBHUBAThH WX MEX]Ty COOOM.
XapakTepru30BaTh PEakIuy TIINKOIN3a,
OpO’KeHMS, KJICTOYHOTO JIBIXaHHUS.
YcTanaBnuBaTh B3aUMOCBSI3h MEXKITY
TJIMKOJIN30M, KJIETOYHBIM JbIXaHUEM U
cuHTE30M MONeKysl ATO.

CocTaBsTh YpaBHEHUS OCHOBHBIX
ATATNIOB PHEPTETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETUYECKYIO

3 PEKTUBHOCTD MIMKOIU3A U
OMOJIOTMYECKOTO OKUCIICHUSI.
Ha3piBaTh HCXOMHBIC BEIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHS
MPOTEKAHUS PEAKINi YHEPTETUIECKOTO
oOMeHa.

CpaBHUBaTh SHEPTETHUECKYIO

62




3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOTHOTO ATArlOB KOHSYHBIS
MPOYKTHI U YCIOBHS MPOTEKAHUS
peaxIuii SHepreTn4eckoro ooMeHa
OHEPreTHYECKOTO OOMEHa

HToro yacoB o teme 18
7 Tema «Hacsencreennasi MHpopManua U peaju3anus eé B KJIeTKe»
7.1 | Peakuuu MaTpu4HOTO 4 Peakunun MaTpru4HOTO CUHTE3A. PackpriBaTh copepkaHue TEPMUHOB U

CHHTC3a

[TpuHIMIT KOMITTIEMEHTAPHOCTH

B PEAKLMSAX MAaTPUYHOTO CUHTE3A.
Peanuzanus HacneacTBeHHOM
uH(popmanuu. ['eHeTnyeckuii KoJi, ero
cBoucTBa. TpaHckpunuus —
MarpuuHbiil cuHTe3 PHK. [Ipuanumns
TPAHCKPUMIMU: KOMIUIEMEHTapPHOCTb,
AHTUIAPAJUIETIBHOCTD,
acumMMeTpuaHoOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.
JdemoHncTpanuu

[Toptper: H. K. Kosbros.

Ta6auiiel U cxembl: «buocuHTe3
Oenkay, «I'eHeTHUeCKHuil KOI»

MOHSTHHN: T'eH, TCHETUYCCKUU KOJI,
KOJIOH (TPHUILIET), CTON-KOOHBI,
MaTpulla, MATPUYHBIN CUHTE3,
tpanckpunuus, PHK-nmonumepasa,
MPOMOTOP, CIUIANCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh peakliii MaTPUIHOTO
CUHTE3a, CBOMCTBA TEHETUYECKOTO KOJIA.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUK U
TPaHCIISLINY; YCTaHABIMBATh
B3aUMOCBSI3b MATPUUHBIX PEAKIIUMA

B KJIETKE; CXEMAaTU4YECKHU U300paKaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIILIUU U
TPAHCIISLINH.

PemaTes 6uonornyeckue 3a1auu Ha
ONpPENEIICHHUE MOCIEI0BATEIBHOCTH
nykiaeotuaoB JJHK n MPHK, npumensis
3HAHUS O PEaKLHsIX MAaTPUUYHOTO
CUHTE3a, TEHETUYECKOM KOJIE,
MIPUHIIUIIE KOMIUIEMEHTAPHOCTH
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7.2

Cunres Oenka

TpaHcanus u €€ dTanbl. Y4yactue
tpancnopTHbiXx PHK B Gnocunrese
Oenka. YcinoBusi OMocuHTEe3a Oenka.
Konnposanne amuHokucinor. Poip
prubocoMm B OMocuHTE3€e OerKa.
JemoHcTpanumn

Tabaunel U cxeMbl: «buocunTes
Oenkay, «I 'eHeTHUeCKHUil KOI»

PackpsiBaTh copep:kaHuEe TEPMUHOB U
MOHATHN: TPAHCIISIIUS, AaHTUKOJIOH,
TPHK, amunoanuin-tTPHK-cuaTeTasa
(komaza), monupubdocoma (Imoaucoma).
XapaKTepu3oBaTb CBOMCTBA
T€HETUYECKOr0 KOJIa.

OnuchIBaTh Tanbl TPAHCIISALIMU U
CXeMaTHYeCKH U300pakaTh MaTPUIHBIC
pEaKIUU TPAHCIIALUU.

Pemate Ouonornyeckue 3aiauu

Ha onpeaeneHne aHTukoa0HoB TPHK,
MOCJIEA0BATEIBHOCTH AMUHOKHUCIIOT

B MOJIEKYyJie OeJKa, TpUMEHSsl 3SHAHUSI
O peakUsIX MATPUYHOTO CUHTE3A,
F€HETUYECKOM KOJE, TPUHIUIIE
KOMIIJIEMEHTAPHOCTH

7.3

MexaHn3mMbl
DKCIIPECCHUH T'€HOB

CospemenHvle npedcmasiieHus

0 cmpoenuu eeHog. Opranuzanus
reHOMa Y IPOKapUOT U SYKAPUOT.
Perynsiius akTHBHOCTH F€HOB

y npokapuot. ['unoresa onepona

(d. XKaxo0, XK. Mano).

Monekynsaprvle MexaHu3mbl SKCHpeccuu
2eHos y aykapuom. Ponv xpomamuna

8 peaynayuu pabomwl 2eHos. Perynauus
0OMEHHBIX MPOIIECCOB B KIIETKE.
Knerounslii roMmeocTas.

PackpriBaTh conepkaHue TEPMUHOB U
IIOHSTUI: OIIEpPaTOp, OIEPOH,
CTPYKTYpHBIE I'€HBI, [IPOMOTOP,
perpeccop.

OnuceBaTh CTPYKTYpy F€HOMA
MPOKAPUOT; XapaKTepHU30BaTh padoTy
MHAYLUOEIBHOT0 U PENPECCUOEIBHOTO
OIIEpOHA.

Boiensats CTpyKTypHYIO U
PEryJsTOPHBIE YACTU I'€HA DYKAPUOT.
CpaBHHBaTh NPOLECCHI IKCIPECCUN
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JdemoHncTpanuu
Ta0munel ¥ cxeMmbl: «buocuures
Oenkay, «I 'eHeTHUEeCKHUi KOI»

TCHOB Y IPOKAPHUOT U DYKAPHOT.
XapakTepru30oBaTh TUIIOTE3Y OTIEPOHA
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M MOIIEPIKAHUS
KJIETOYHOT'0 TOMEO0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmarmonHas
ounosorus

Bupycel — HekeTouHbIe (POPMBI KUZHH
1 oOnuratHbIe Tapa3uThl. CTpoeHue
IIPOCTHIX U CIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKTepro(aros.
Kusznennwiii yuxn J[HK-cooepoicawux
supycos, PHK-cooepaicawux supycos,
baxmepuogacos. Obpamnas
MPAHCKpUnyus, pesepmasa,
unmezpasa.

BupycHbie 3a001eBaHus YeTIOBEKA,
KUBOTHBIX, pacteHuit. CITI/,
COVID-19, commansHbie U
MEIUITUHCKHE TTPOOIIEMBI.
buoungopmamuxa: unmeepayus u
ananusz oonvuux maccugos («bigdatar)
CMPYKMYPHBIX OUOSIOSUYECKUX OAHHBIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. [Ipoepammupyemvie
@ynxyuu 6enrxkos. Cnocobvt 0ocmasku
JIeKapcma.

JdemoHncTpanuu

Iloprper: J. U. iBaHOBCKUIA.

PackpbiBaTh copepkanue TEPMUHOB U
MOHSATUI: BUPYC, BAPHOH, CEP/ILIEBHHA,
Karcuj, oopaTHasi TpPaHCKPHUITLIHS,
PETPOBUPYCHI, OaKkTeprodar, BUPyC
uMMyHoaeduiuTa yenoneka (B1Y),
PUPOAHO-0YaroBbie HH(EKIIUU.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTepruodaru Kaxk
BHYTPHUKJIETOUYHBIX Mapa3uToOB
MPOKAPHUOT U IYKAPUOT.

W3naraTh runoTe3bl 3BOTIOLIUOHHOTO
IPOUCXOK/ICHUSI BUPYCOB.
OnuchIBaTh MEXaHU3M B3aUMOJICHCTBUS
BHUpYCa U KJICTKH, HHPEKITMOHHBIN
BUPYCHBIN ITPOLECC.
XapaxkTepu3oBaTh MEXAHU3MBbI
BEPTUKAIBHON U TOPU30HTAIIbHOU
nepeiadn BUPYyCcoB; 3a001eBaHUs
’KUBOTHBIX M PACTECHUH, BHI3BIBAEMbBIC
BHUPYCaMH.

HasbiBaTh BUpycHBIE 3a0051€BaHus,
BCTPEUAIOIIMECs Y UeTIOBEKa: TPUIIII,
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Tabauiel u cxembl: «I eHeTnueckuit
Ko/, «Bupyco», «baktepuodarm.
IIpakTnueckas padora
«Co3anue MoJien BUpyca»

KJICILIEBOM SHIIEaTUT, FENAaTUT,
COVID-19, CIIUA.

Co0umro1aTh MpaBHIIa MTOBEICHHS

B OKPYKaIIEeN IPUPOTHOMN Cpelie, Mep
poUIAKTUKHA PACIIPOCTPaAHEHUS
BHUPYCHBIX 3a00JI€BaHUI (B TOM YHCIIE
BUY-undeximm)

Hroro

YacoB 110 TEME 18

Tema «?’Ku3HeHHBIH MUK KJICTKH»

8.1

JKu3HEHHBIN LIUKIT 2
KJIETKHU

Knerounslil UK, €ro Nepuoibl U
perymsmus. Marepdasza u MuTO3.
OcoOEHHOCTH TTPOIIECCOB,
MIPOTEKAIOIUX B HHTEp(dase.
IToaroToBKa KJIETKH K JICJICHUIO.
[IpecunreTnueckuit
(MOCTMUTOTHUYECKHIT), CHHTETUUECKUIT
Y NOCTCUHTETUYECKU I
(IpeMHUTOTUYECKUIA) IEPUOIBI
uHTepda3bl.

JdeMoHcTpanuu

Ta0mune! U cxeMbl: «KU3HEHHBIN [TUKIT
KJIETKN», «MHUTO3»

PackpbiBaTh conepxaHue TEPMUHOB U
MIOHSATUM: KJICTOUHBINA UK, HHTEep(da3a.
IIepeuncnaTh nepuoOAbl JKUZHEHHOTO
LMKJIA KJIIETKU U XapaKTepPU30BaTh
MPOTEKAIOIINE B HUX MPOLECCHI

8.2

MarpuuHslil CUHTES 4
JIHK. Xpomocomsl

Marpuunsii cunre3 JJHK —
perukanus. [IpyHIuUIb! permmkanuu
JIHK: xoMmieMeHTapHOCT®b,
ITOJTyKOHCEPBATUBHBIN CUHTES,
AHTUIIAPAIUIENBHOCTh. MEeXaHU3M

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATUN: periuKanus (peayrinKanus),
KOMIUIEMEHTAPHOCT,
aHTUTIAPAIJIEITBHOCTb,
JAHK-nonumepasa, treromepa,
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perukanuu JTHK. Xpomocomsl.
Crpoenue xpomocoM. TemomMepsl
TeroMmepasza. XpOMOCOMHBINA HAOOp
KJIETKH — KapuoTul. JUnionaHeIi u
raruIouIHBIN HA0OPHI XPOMOCOM.
['omonornunsie xpomocomsl. [1onoBeie
XPOMOCOMBI.

JemoHcTpanumn

Ta0mune! U cxeMbl: «KU3HEHHBIN UK
KJIETKN», « CTPOEHHE XPOMOCOMY,
«Permmukanus JIHK.

Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKpoTpenaparsl: « MUTO3 B KJIE€TKaX
KOpEIIIKa JTYKa».

JlaGopaTopHasi padora

«3ydyeHue XpoMOCOM Ha TOTOBBIX
MHUKpoMpenaparax»

pEIUTMKAalIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN HA0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, IEHTPOMEDA,
KapUOTHUII, TAIUIOUIHBIA U JUTUIOUIHBIN
Ha0Op XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTb CTPOECHUE XPOMOCOM,
KapuOTHUIIOB OPTraHU3MOB.
[lepeuncnsiTh MPUHUUIBI PETUIMKALINU
JIHK u naBaTh UM coaepxkaTesibHyIO
XapaKTEPUCTHUKY.

OnuceiBaTh MEXaHU3M PEIIUKALIUN
JIHK.

CxemaTtudecku u300paxatb CTPOCHUE
MeTadazHO XPOMOCOMBI.

Paznnyats XpoMOCOMBI

Ha MHUKpOITpEnaparax u
MUKpooTorpapusx

8.3

JleneHue KJIETKU —
MHTO3

Henenue knetkn — MuTo3. Ctagun
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tunel MmuTo3a. Kapuokunes
U MATOKUHE3. bruosornueckoe
3HAUCHHUE MUTO3A.

JdemoHncTpanuu

TaGnuiel ¥ cXxeMbl: « KU3HEHHBIN ITUKIT
KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Perumkanusa JIHK», «Muto3y.

PackpeiBath copepxanne TEPMUHOB U
MOHSATUI: MUTO3, TIpodasa, meTadasa,
anadasa, Tenodasza, KaApUOKUHE3,
IIUTOKWHE3, BEPETCHO JICIICHUS,
MeTadazHas IIacTUHKa, 60po3aa
JCTICHUSI.

[lepeuncnare mocae10BaTEIHLHOCTh
CTaJIMii MUTO3a U OMTUCHIBATh
MPOUCXOSIINE Ha HUX TTPOIECCHI.
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Ob0opynoBaHme: CBETOBOM MUKPOCKOI;
MUKponpenaparsl: «MHUTO3 B KJIIETKaX
KOPEIIKA JIyKay.

JlaGopaTopHast padora

«HaOmroienne MuTo3a B KIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX

CpaBHUBaATh OCOOEHHOCTH MPOTEKAHUS
MUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJIETKax.

OOBACHITH OMOJIOTHYSCKHUI CMBICHT
MHTO3a.

Pa3znnuats ctagum Muto3a

MUKpOTIpEnapaTax)» Ha MUKpoIIperapaTax u
MuKpooTorpapusax
8.4 | Perymsus 2 Perynsauusa MUTOTHYECKOTO LIUKIIA PackpriBaTh copepkaHue TEPMUHOB U
KU3HEHHOT'O IIUKJIa kieTku. [Iporpammupyemas KJIeTOUHAsl | OHSATHI: allonTo3, Ipoudepanus,
KJIETOK rudesnp — anonTo3. b depeHunpoBKa.
Kierounoe s1po, XpOMOCOMBI, XapakTepu30oBaTh PEryJIsIIUI0
(GyHKIIMOHATbHAS TCHOMHUKA. MUTOTHYECKOTO LUK KIETKH.
Mexarnusmol nporughepayuu, OOBICHATH OMOJTOTUYECKUM CMBICI
oughgepenyuposku, cmapenus u 2ubenu | 3arporpaMMUPOBAHHON KJIETOUHON
knemok. «L{ugppoesas knemrar» — rubenu — anonro3a.
ououngopmamuuecxkue mooenu YcTanaBIuBaTh B3aUMOCBSI3h MEXKITY
@DYHKYUOHUPOBAHUS KIIEMKU. rOMEOCTa30M KJIETOK U UX THOEIbIO
JdemoHncTpanuu
Ta0mune! U cxeMbl: «KU3HEHHBIN [TUKIT
KIETKW», «CTpOEHHE XPOMOCOMY,
«Permmukanusa JJTHK», «Muto3»
Hrtoro yacoB o teme 12
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak eIuHOe 2 buonornyeckoe pazHoobpaszue PackpriBaTh copepkaHue TEPMUHOB U

1IEJI0€

OpraHu3mMoB. OI[HOKJ'ICTOLIHI)IC,
KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

MOHSATHUI: OPraHu3M, OpraH, OPraHeIlIbI,
CHUCTEMa OpPraHoB, amnmnapar,
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OpTraHU3MBI.
OcoOeHHOCTH CTPOCHUS U
KU3HEICSITETbHOCTH OJJHOKJIETOUHBIX
opranusmos. bakrepuu, apxeu,
OJIHOKJICTOUYHBIE TPUOHI,
OJIHOKJIETOYHBIEC BOJIOPOCIH, IPYTUE
pOTUCTHI. KOoJIOHMANIbHBIE OPraHUu3MBI.
B3anmocBs3b yacTeit MHOTOKJIETOYHOTO
opranusma. TKaHU, OpraHbl U CUCTEMBI
opranoB. OpraHusm Kak €JUHOE 1IEJ0€E.
I'omeocras.

JdeMoHcTpanuu

Tabauiiel U cxembl: «OTHOKIECTOUYHbBIC
BOJIOpOCHN», «MHOTOKJIETOUHBIE
BOJIOpOCIINY, «bakrepun»,
«IIpocreitmme», «Oprassl IBETKOBBIX
pacteHuin», «CucteMbl OpraHoB
MMO3BOHOYHBIX KUBOTHBIX),
«BHYTpeHHEE CTPOCHUE HACEKOMBIX».
O0opynoBaHue: CBETOBOM
MUKPOCKOI; MUKpOIIpenapaThl
OIHOKJIETOYHBIX OPTraHU3MOB; )KUBbBIC
AK3EMILISIPbl KOMHATHBIX PACTEHHUI;
repObapun pacTeHU pa3HbIX

OTJICJIOB; BJIQKHBIC MPENapaThbl
YKUBOTHBIX

byHKIIMOHATIBHAS CUCTEMA, TOMEOCTa3.

IIepeuncnsaTe CTPyKTypHO-
(GyHKIIMOHATBHBIC YaCTH
OJTHOKJICTOYHBIX, KOJIOHHAJIbHBIX,
MHOTOKJICTOYHBIX 1 MHOTOTKaHEBBIX
OpPTaHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOEHUS U KUZHEIEITSIbHOCTH
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJICTOUYHBIX U
MHOTOTKAHEBBIX OPTaHU3MOB.
CpaBHuBaTh MeX1y cCOO0M
OJTHOKJICTOYHBIC, KOJIOHHATbHBIC,
MHOTOKJICTOYHBIE I MHOTOTKAHEBBIC
OpraHUu3Mbl
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9.2

TkaHu pacTeHun

Txanu pacrenuil. Tunbel pacTUTENBHBIX
TKaHel: oOpa3oBaTeabHasl, TOKPOBHAS,
IIPOBOASAIIAsA, OCHOBHA,
MexaHnnueckas. OcobeHHOCTH
cTpoeHust, GyHKIUN U PACIIONIOKEHUS
TKaHEN B OpraHax pPacTCHUMU.
JdemoHncTpanuu

TaGauIIbl U CXEMBI:

«Txanu pacrennit», «OpraHbl
LIBETKOBBIX pacTeHui», «KopHeBbIe
cuctemb», «CTpoeHue cTedisy,
«CTpoeHue TMCTOBOM MIIACTUHKI.
O0opynoBaHme: KUBBIE SK3EMILIAPbI
KOMHATHBIX PACTEHHI; CBETOBOU
MHUKPOCKOI; MUKPOTIPENAapaThl TKAHEH.
JlabopaTopHasi paGora

«M3yueHne TkaHen paCTEHUI»

PackpriBath copepxanue TEPMHUHOB U
MOHATUH: TKaHb, SIMUICPMUC, TPOOKa,
KOpKa, JIyO, TpeBeCrHa, IPCBECHHHBIC
BOJIOKHA, JTyOsSTHbIE BOJIOKHA, COCY/IBI,
KaMEHHUCTHIE KICTKH.

XapakTepu30BaTh TUITBI PACTUTEIBHBIX
TKaHel: oOpa3oBaresibHas, TOKPOBHas,
MIPOBO/IAIIAS, OCHOBHASI, MEXaHUYCCKas,
MEPEUUCIIATh OCOOEHHOCTH UX CTPOCHUS
Y BBITIOJTHACMBIC (DYHKITHH

9.3

TkaHU )XKUBOTHBIX U
YeJIOBEKA

TkaHU )XUBOTHBIX U UeIOBEKA. T UITEI
’KUBOTHBIX TKaQHEH: SIIUTEIINAJIbHAS,

COCAMHHUTCIIbHAA, MBIIIICYHAA, HCPBHAA.

OcobenHoctu cTpoeHus, PyHKIUN U
pacnoioKeHUs! TKaHel B OpraHax
KUBOTHBIX U YEJIOBEKA.
JdemoHncTpanuu

Tabnuiiel u cxeMbl: « TkaHu
AKUBOTHBIX», «CKEJeT 4elloBEeKay,
«IInimeBapuTenpHas cucTeMa,

PackpsiBaTh conepxkanne TEpPMUHOB U
MOHSATHUM: DIIUTEIINM, CEKPET,
MBIIIEYHBIE BOJIOKHA, HEUPOH,
HEUPOTIIH.

XapakTepu30BaTh TKaHU )KUBOTHBIX U
YeJI0BEKa: dMUTEINAIbHAS,
COCIMHUTENIbHAS, MBIIIIEYHAs], HEPBHAS;
MePEYUCIIATh 0COOCHHOCTH X CTPOCHHUS
Y BBITIOJTHAEMbIC (DYHKITHH
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«KpoBeHocHas cucremay,
«Jlp1xarenbHas cucreMa», «HepBHas
cucteMay, «Koxay, « Mplieunas
CUCTEMA.

OobOopynoBaHme: CBETOBOM MUKPOCKOIT;
MHKpPOITpENapaThl TKAHEH.
JlaGopaTopHnas paGora

«3yueHune TkaHen JKUBOTHBIX»

9.4

Opransbl. CuctemMbl
OpraHoB

Opransl. BereraTtuBnbie u
reHEepaTUBHbBIC OPTaHbl PACTCHUI.
Oprassl ¥ CUCTEMBbI OPTAaHOB
YKUBOTHBIX U YesioBeka. OyHKIINU
OpPTaHOB U CUCTEM OPTraHOB.
JdemoHncTpanuu

Tabauirel u cxembl: «OpraHbl
LBETKOBBIX pacTeHUu», «KopHeBbIe
cuctemb», «CTpoeHue cTedsy,
«CTtpoeHue JIUCTOBOM MIACTUHKI,
«CKkeer yeaoBeKay,
«ITumeBapurenbHas cucTeMa,
«KpoBeHocHas cucteMay,
«JlpIxaTenbHas CUCTEMAY,
«BbigenurenbHas cucteMay, «HepBHas
CUCTEMaY, « DHJIOKPUHHASI CUCTEMA.
O6opyaoBaHme: )KUBbIE SK3EMILISIPbI
KOMHATHBIX PacTEHUI; repoapuu
pacTEeHU pa3HBIX OT/IEJIOB; CKEJIETHI

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATHUI: OpraH, KOpeHb, MoOeT,
LIBETOK, IJIOJI, CEMSsI, ITOJIOBBIC KEIJIC3HI,
MOJIOBBIE MPOTOKH, KOITYJIATUBHBIC
OpraHbl, CUCTEMbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHbBIC U
T€HEPaTUBHBIE OPTaHbl PACTCHU,
COMAaTHYECKUE U PETYJISITOPHBIE OPTaAHBI
’KUBOTHBIX; TIEPEUUCIISITE OCOOCHHOCTH
WX CTPOSHUSI U BBITTOJHSAEMbIC (DYHKITUH.
YcranaBiIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHEM OPTaHOB U UX (YHKITUSIMH.
Paznuyath BUIBI TKAHEW, OpTraHbl U
CHUCTEMBI OPTaHOB, B TOM UHCJIE
YyeJI0BEKa, Ha MUKpoIIpenaparax,
BJIQYKHBIX Mpernaparax, repoapusx u
MukpogoTorpadusx, Tadbaunax,
MOJIEIIAX U MYJISIKAX
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IT03BOHOYHBIX; KOJUIEKIINU
0eCr03BOHOYHBIX )KMBOTHBIX; BIIaYKHBIE
IIpernapaThl )KUBOTHBIX, CKEJIET
YeJI0BEKA.

JlaGopaTopHast pabora

«M3yyeHune opraHoB IBETKOBOTO
pacTeHHS»

9.5

Ornopa Tena
OpraHu3MOB

Onopa Tena oprauu3mMoB. Kapkac
pactennii. CKeJeTbl OTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy:xHblii 1 BHYyTpEHHHUH CKEJIET.
CrpoeHne u TUIIBI COEAUHEHNS KOCTEN.
JdemoHncTpanuu

Tabauue! u cxembl: «CTpoeHue
cte0s», «CTpoeHue JTUCTOBOM
IJTACTUHKNY, « CKEJIET YeJI0BEKay.
OobOopynoBaHme: CKeJIEThI
IT03BOHOYHBIX; BIAKHBIE IIPENIapaThI
KUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBUHBI MOJIJIIOCKOB; KOJUIEKLIUN
HACEKOMBIX, UTJIOKOKUX

PackpsiBaTh cofep:kaHuE TEPMUHOB U
MOHSTUI: OTIOPHBIE CUCTEMbI, 000JIOUKHU
KJIETKH, (PUOpUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN MOKPOB),
TUAPOCTATUYECKUN CKEJIET, BHYTPEHHUN
CKeJIET, KOCTH (JIJTMHHBIE, KOPOTKHE,
TIJIOCKHUE), COSTMHEHUS KOCTEH,
HEMO/IBM)XHBIE (I1IBBI),
MOJTYTIO/IBUKHBIE, TTOJIBUKHbBIC
(cycraBbl), OTJEbI CKEJleTa
MMO3BOHOYHBIX )KUBOTHBIX: YEpeIl,
0CEBOM CKeJeT (I03BOHOYHUK, TPYyAHAS
KJIETKA, XOpJia), M0sica KOHEYHOCTEH,
CBOOO/IHbIE KOHEUYHOCTH.

OnuceIBaTh HAPYKHBIA ¥ BHYTPCHHHM
CKEJICThI )KUBOTHBIX, CTPOCHHUE U THUIIBI
COCAUHEHUS KOCTEH.

VYcraHaBiIMBaTh B3aMMOCBSI3U MEKTY
CTPOEHHEM OTIOPHBIX CUCTEM U UX
GyHKUUSIMH B OpraHu3Me.
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CpaBHUBATH CTPOECHUE OTIOPHBIX CUCTEM
PAacCTEHUH U )KUBOTHBIX

9.6 | JIBmwxenue JIBr>keHne oprann3MoB. J{BHKeHUE PackpeiBaTh conepkaHue TEPMUHOB U
OpraHu3MOB OJTHOKJIETOYHBIX OPraHW3MOB: MOHSTUM: IBUKEHUE, TBUTATEIIbHbBIC
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. | OpTaHeIUIbl, IBHXKEHUE TPOCTEHIINX
JIBU>KEHNE MHOTOKJIETOUHBIX (am&6ouaHOE, KTyTUKOBOE,
pPacTeHHI1: TPONM3MBI U HACTHH. PECHUYHOE), IBM)KCHUE PACTEHUN
JIBU>KEHE MHOTOKJIETOYHBIX (Tponu3MBbl, HACTUHU ), MBIIIICYHBIE
KUBOTHBIX Y YEJIOBEKA: MbIIIICYHAs CUCTEMBI (COKpaTUTEIbHbIEC BOJIOKOHIIA,
cucrema. Peguexc. CkeneTHbIE MBIIIIBI | KOKHO-MYCKYJIBHBIN MEIIIOK, CKEJIeTHAs
U uX pabora. MYCKYyJIaTypa), CKeJIeTHas MbIIIIa
JlemoHCcTpanumn (MBIIIIEYHOE BOJIOKHO, MUOGDHUOpHUIIIA),
Tabauipl u cxembl: «OTHOKJIETOUHbBIE | BBICIIME ABUTATEIbHBIC IICHTPHI, pabOTa
BOoJiopociny, «lIpocrenmmey, MBIIIII (IBUTaTEIbHASA, COMAaTHYECKas),
«CtpoeHue MbIIIb, « MbllieuHas MBIIIIEYHOE YTOMJIEHUE.
CHUCTEMa» XapaxkTepuszoBaTh BUJIbI JBUKECHHUS
OJIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpraHu3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIIBI U UX
pabory.
YcranaBiIMBaTh B3aUMOCBSA3b MEXKIY
CTPOEHHUEM ONOPHBIX CUCTEM U
JBIKCHUSIMUA OPTaHU3MOB
9.7 | Iluranue opraHu3MoB [Tutanue opranu3mos. [lornomenue PackpbiBaTh copepkaHle TEPMUHOB U

BOJIbI, YIJICKUCIJIOTO T'a3a U
MUHEPAIbHBIX BEIIECTB PACTCHUSIMU.
IIuranue )KUBOTHBIX.

MOHSITUI: MUTAHKUE, TUILEBAPEHNUE,
MUIIEBAPUTEIILHBIEC BAKYOJIH, KAIIICUHAS
MOJIOCTh, MUIIIEBApUTEIbHAS TPYOKa,
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BHyTpuUnonocTHoe ¥ BHYTPUKIETOUHOE
nunieBapenue. [luranre mo3BOHOYHBIX
JKUBOTHBIX. OTHEIBI
MUIIEBAPUTEIHLHOTO TPAKTA.
[TumeBapuTenbHbIC KETE3bI.
[IumeBapurenbHas cucTeMa 4eaoBeKa.
JdeMoHcTpanuu

TaGauIIbl U CXEMBI:
«Ku1e4HononocTHeIe,
«ITumeBapurenbHas cucteMay, «Cxema
IIATAHUS PACTECHUID.

Ob6opynoBaHme: )KUBBIE HK3EMIUISIPBI
KOMHATHBIX PAaCTeHHI; 000pyI0BaHUE
JUTSL IGMOHCTPAIUU TTOYBEHHOTO U
BO3/YIIIHOTO NMUTAHUS PACTECHUH,
pacuieryieHus Kpaxmana u OeJIKOB

1o feicTBueM (pepMEHTOB

MUTIEBAPUTEIBHBINA TPAKT,
MTUTIIEBAPUTEIIBHBIC KETIC3bI,
MUTIEBAPUTEIIBHBIC COKH.
XapakTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE M BHYTPHKIETOUHOE
MHIIECBapeHUE.

PaznuyaTh Ha n300pakeHUIX (CxeMax,
TabauIax, MyJsbKax) OTAENb
MUIICBAPUTEIILHOTO TPaKTa 1
MUIIEBAPUTEIBHYIO CHCTEMY YEIOBEKA.
YcTaHaBIUBaTh B3aUMOCBSI3H MEKTY
CTPOCHHEM OPTaHOB IHINCBAPCHUS

9.8

JIpIxaHue OpraHn3MoB

JIpixanue opranu3MoB. Jlpixanue
pacteHuid. /[pIxaHne >KMBOTHBIX.
HNuddysus razoB uepes mOBEPXHOCTh
kieTku. KoxkHoe apIxaHue.
JlpixatenbHasi MOBEPXHOCTH. JKabepHoe
U JIETOYHOE AbIXaHue. Jlprxanue
MMO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHUS
JIETKUX MMO3BOHOYHBIX KUBOTHBIX.
JIpIxaTesbHask CHCTEMA YEJI0BEKA.

PackpsiBaTh conepxanue TEPMUHOB U
MOHATUM: AbIXaHue, TudPy3ust, KOKHOE
JIbIXaHW€, OPTaHbl JbIXaHUs,
JbIXaTEIbHbBIC JBUKEHUS, IbIXaTEIbHBIN
IIEHTP, JIETOYHBIC O0BEMBI, JKU3HEHHAS
EMKOCTb JIETKUX.

XapaKkTepu30BaTh JILIXaHUE PACTECHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOTIOIIMOHHOE
YCII0KHEHHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUJIALIUY JETKUX Y MITULL
Y MIICKOIIUTAIOMMX. Perynsauuns
nbIxaHus. J{pIxatenbHble 00bEMBI.
JdeMoHcTpanuu

Tabauipl U cxeMbl: «JlpIxaTeapHas
cHUCTEMAY.

OGopynoBanme: 000py10BaHHE
IUJIs1 IEMOHCTpPAIMU OIBITOB

10 U3MEPEHUIO KU3HEHHON EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JIBIDKEHUN

MO3BOHOYHBIX KUBOTHBIX.
Paznuuate Ha n300pakeHusx (cxemax,
TabIuIax, MyJisKax) AbIXaTeIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHNW3M BEHTUJISIIUH
JETKUX Y NTUL U MIEKOIUTAIOIINX.
YcTaHaBIMBaTh B3aMMOCBS3H MEXKIY
CTPOEHHEM OPTaHOB JIBIXaHUS U UX
GyHKIHUSIMHE B OpraHU3Me

9.9

TpaHcropr BewecTs
y OpraHu3MOB

TpaHcnopT BEIIECTB y OpraHU3MOB.
TpaHcnoOpTHBIE CHCTEMBI PACTEHUM.
TpaHcnopT BENIECTB y )KUBOTHBIX.
KpoBeHnocHas cucrema u €€ opraHsl.
KpoBeHocHasi cucteMa mo3BOHOUYHBIX
YKUBOTHBIX M uenoBeka. Ceparie,
KPOBEHOCHBIE COCYJIbI 1 KpOBb. KpyTH
KpOBOOOpAIIeHUS. DBOJIIOIIMOHHBIE
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOM
CHUCTEMBbI TO3BOHOYHBIX )KUBOTHBIX.
Pabora ceparna u e€ perysiusi.
JdemoHncTpanuu

Tabauikl u cxeMbl: «OpraHsbl
LIBETKOBBIX pacTeHu», «KopHeBbie
cucrteMbl», «CTpoeHHUE CTEOIISI,
«CtpoeHue JIMCTOBOU IJIACTUHKN,

PackpriBaTh cojiep:kaHie TEPMUHOB U
MOHSTUI: TPAHCIIOPT BEIIECTB,
TPaHCHOPT y paCTEHUH, KPOBEHOCHAS
CUCTEMa )KUBOTHBIX, KPOBb, IJIa3Ma,
(hOopMEHHBIE IIEMEHTHI,
KpOBOOOpAIlleHUE, KPYTH
KpOBOOOpAIIECHHUs], CEPACUHbIN UK,
mumpooOparenue, tumda,
TuM(paTUYECKUe COCY/Ibl,
nuM@aTUYECKUE Y3JIbl, BHYTPEHHSIS
cpella opraHu3ma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHui U OECIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.
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«KpoBeHocHas cucremay,
«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX)

Pa3znnuate Ha n300paxeHusx (cxemax,
TabNMIaX, MyJISKax) KPOBEHOCHYIO U
TUM(}ATUYECKYIO0 CUCTEMY YEJIOBEKA.
Y craHaBnMBaTh B3aUMOCBSI3H

MEXIY CTPOEHUEM OPTaHOB
KpoBOOOpaIieHus ¥ uX GyHKIUSIMH

B OpraHu3Me

9.10

Brigenenue y
OpTraHu3MOB

Brinenenue y opranu3zMoB. Beiaenenne
y pacteHuil. Beigenenue y )KMBOTHBIX.
CokparutenbHble Bakyoau. Oprassl
BblIeNIeHUS. DUIIbTpaLUsl, CEKPEUs U
oOpaTHOE BcachlBaHHE KaK MEXaHU3MBbI
paboThl OpraHoB BoieneHMs. CBSA3b
IIOJIOCTH TE€JIa ¢ KPOBEHOCHOM U
BBIJICIIUTEIIbHON CUCTEMAMM.
Brienenue y mo3BOHOYHBIX KUBOTHBIX
u yenoseka. [Toukn. CtpoeHue u
byHKIMOHUpOBaHUE HEPPOHA.
OO0pa3oBaHue MOYH Yy YEJIOBEKA.
JdemoHncTpanuu

Ta0smnel ¥ cxeMbl: «BeraenurenpHas
cUCTEMa»

PackpbiBath comepxaHue TEPMUHOB U
TIOHATHUH: BBIJICIICHHUE, TYTTaIINS,
JUCTOMNAJ, COKPATUTEIbHBIC BAKyOJIIH,
W3BUTHIC KaHAJIbIIbI, 3BE314ATHIE
KJICTKH, BBIJICIIUTEIbHBIC TPYOOUKH,
MaJIbITUTHEBBI COCY/IbI, TOYKH,
MOYETOYHHUK, MOYEBOM ITy3bIPb,
He(dpoH, Moya.

XapakTepu3oBaTh MPOIIECC BIICTICHUS
Y PACTEHUM U JKUBOTHBIX.

Paznnuate Ha U300pakeHUsIX (cXemax,
TabIUIaX, MYJISDKAaX) BBLICTUTEIBHYIO
CUCTEMY YeJIOBEKa.

OnucbIBaTh MEXaHU3M
GyHKIIMOHUPOBaHUS HEPPOHA; TPOIECC
oOpa3oBaHMsI MOYH.

YcTaHaBnuBaTh B3aUMOCBSI3H

MEXJIy CTPOCHHEM OpPTaHOB
BBIICJICHUS] U UX (PYHKIIUSIMHU

B OpraHu3Me
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9.11

3amuTa y OpraHu3MoB

3amura y Opranu3mMoB. 3alura

y OJTHOKJIETOYHBIX OpraHu3MoB. Ciopbl
OaKTepHil ¥ IUCTHI POCTEHTITHX.
3anmTa y MHOTOKJIETOUHBIX PaCTCHUI.
Kyrtukyna. CpeactBa nmacCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBL.
3ammuTa y MHOTOKJIETOUHBIX
KUBOTHBIX. [IOKpOBBI U HX
MIPOU3BOJIHBIC. 3aIlIUTa OPTraHU3Ma

ot 6one3neit. UMmyHHas cucrema
yenoBeka. KieTouHsll U rymopanbHbIN
MMMYHUTET. BpOo:KIEHHBIN U
pUOOPETEHHBIN crieuUIeCKU
UMMYHUTET. Teopust KJIOHAIbHO-
cenektuBHOTO UMMyHHTeTa (I1. Dpnux,
@®.M. beprner, C. Tonerana).
BocnanurenbHble OTBETHI OPTaHU3MOB.
Ponb BpokAEHHOTO UMMYHHUTETA

B Pa3BUTUU CUCTEMHBIX 3a00JI€BaAHUIA.
JdeMoHcTpanuu

Tab6nuiel U cxembl: «Koxay,
«Ummynutery, «CTpoenue cTedis»,
«CTtpoeHue IMCTOBOM MIACTUHKI

PackpriBaTh copepkaHre TEPMHUHOB U
MOHSTHI: KarcyJia, YHI0CIopa, IIUCTa,
KYTHKYJIa, CPEJICTBA [TACCUBHOMN
3aIUTHI, CPEACTBA XUMUIECKOU
3aIlUThI, KOKHbBIE TTIOKPOBHI,
UMMYHHUTET, IMMYHHAasl CUCTEMA,
aHTUTEH, aHTUTEJO.

XapakTepu30BaTh BUbI 3aLTUThHI

Y OTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpPTraHH3MOB.

OnuceiBaTh CTPOCHHUE KOKHBIX
MOKPOBOB M UX MPOU3BOIHBIX.
Paznnuate Ha n300pakeHusx (cxemax,
TabNHIAaX, MYJISKax) OPraHbl
MMMYHHOM CHCTEMbI YEJIOBEKa.
YcTaHaBIMBaTh B3aMMOCBS3H MEXKIY
CTPOEHUEM OPTAaHOB 3AIUTHI U UX
GyHKIHUSIMHU B OpraHu3Me

9.12

PazapaxumocTts
U PETYIALHAS
y OpraHu3MOB

PaznipasxxumMoCTh U peryisinus

y Opranu3moB. Pa3npaxumMocTb

Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazipaxumocTs 1 peryisinus

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSATUM: Pa3IPaXKUMOCTh, PETYJISLIUS,
TaKCHCBhI, POCTOBBIC BEIIECTBA
(aykcuHBI), HEpBHAsl CUCTEMA,
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y pacteHnil. POCTOBBIE BEIECTBA U UX
3HAYCHHUE.

HepBHas cucrema u pediexkropHas
perynsuus y ;kMBOTHbIX. HepBHas
CUCTEMA U €€ OTZIEJIbl. DBOJIOLMOHHOE
YCIIOKHEHUE CTPOEHHS] HEPBHOMN
CHUCTEMBI y )KMBOTHBIX. OT/IEIIbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX
AKUBOTHBIX. Pedniekc u pediekropHas
nyra. be3ycioBHBIE U yCIOBHBIE
pedIeKchl.

I'ymopanbHas perynsuus u
SHJIOKPUHHASI CUCTEMA KUBOTHBIX U
yesoBeka. JKenesbl 3HI0KPUHHON
CHUCTEMBI U UX TOPMOHEIL. JlelicTBue
rOpMOHOB. B3auMOCBsI3b HEPBHOU U
SHJIOKPUHHOU cucteM. ['unoramamo-
runoduzapHasi cucTema.
JdeMoHcTpanuu

IToprper: W. I1. I1aBnos.

Tabaunbl u cxembl: «CTpoeHue
ruapb», «CTpoeHue iaHapum,
«BHyTpeHHee CTPOEHUE JT0KAEBOTO
yepBs», «HepBHas cuctema poioy,
«HepBHas cucteMa JArymKkmny,
«Hepsnas cuctema
npecMbIKaromuxcs», «HepBHas

peduiekTopHas perysius, pedIiekc,
pedraexTopHas ayra, nepeaHuil Mo3r,
MIPOMEKYTOUYHBIA MO3T, CPETHUN MO3T,
MO3KE€YOK, IPOJOITOBaThI MO3T,
BEreTaTUBHAsl HEPBHAs CUCTEMA,
I'YMOpAaJIbHAsl pETyJIsinus, TOPMOHBI,
SHIAOKPUHHASI CUCTEMA, TUITOTAIaMO-
runoduzapHasi cucTema.
XapakTepu3oBaTh pa3IpakKuMOCThb

Y OTHOKJIETOYHBIX OPraHU3MOB U
pedICKTOPHYIO PETYIISIUIO

Y JKUBOTHBIX.

Pa3znnuate Ha U300pakeHUAX (CXeMax,
TabIuIaX, MyJIsKax) HEPBHYIO CUCTEMY
U €€ OTZIEJIbI; OT/EIIBI TOJIOBHOTO MO3Ta
IT03BOHOYHBIX JKUBOTHBIX.

OnuceIBaTh TyMOPAIBHYIO PETYIISLUIO
Y JKUBOTHBIX.

Paznuuate Ha n300paxeHus X (cxemax,
TabNHIaX, MyJISKaX) SHTOKPUHHYIO
CUCTEMY >KMBOTHBIX U YEJIOBEKA.
Ha3piBath #xeie3bl SHAOKPUHHOU
CUCTEMBI YEJIOBEKA U BbIpaOaThIBaEMbIE
MMM TOPMOHBI.

OnuceIBaTh 1€MCTBUE TOPMOHOB.
YcraHaBIMBaTh B3aMMOCBS3U MEKIY
CTPOEHHUEM OPTaHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIeKoTUTaromux», « HepBHas cuctema
YeJIoBeKa», « JHOKPUHHAS CUCTEMAY,
«Pedmexcy.

Oob6opynoBanme: MOJICIY TOJIOBHOTO
MO3Ta Pa3IunyHbIX )KUBOTHBIX

SHIOKPUHHON CUCTEM U UX (PYHKUIUAMU
B OpraHU3Me.

XapaKTepu30BaTh FBOJTIOLIMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y JKUBOTHBIX

HToro gacos 1o treme 30
10. | Tema «PABSMHOXEHUWE U PABBUTHUE OPTAHU3MOB»
10.1 | ®opmbI pa3MHOKCHHS 2 ®opMBI Pa3MHOKEHUS OPTAaHU3MOB: PackpwiBaTh cojepkaHie TSPMHHOB U
OpraHH3MOB Oecrosoe (BKIIFOYast BEreTaTUBHOC) H MOHSTHI: Pa3MHOKEHHUE, IIPOCTOE

moJioBoe. Bunpr 6ecnonoro
Pa3MHOXKEHUS: IOYKOBaHUE,
cHopyJisiius, (pparMeHTaIus,
KJIOHUPOBAHHUE.

JdemoHncTpanuu

Tabnuiel U cxeMmbl: «BereraTuBHOE
pa3sMHOXXeHUE», « THIIBI 6eCIToI0T0
pa3sMHOXXeHUs», «Pa3zMHOXKEeHNE
XJIAaMHJIOMOHAIB», «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOKEHUE THAPHI)

JeIICHUE, IIOYKOBAHKE, CIIOPYJISIINS,
BEreTaTUBHOE Pa3MHOKCHHE,
dbparmeHTaIsl, KIOHUPOBAHHUE, TAMETHI,
criepMaTo30u/i (CriepMuii), SMIeKIeTKa,
3Ur0Ta, KOHBIOTAIIHS.

[Tepeuncnate 0COOCHHOCTH OECTIOIOTO
Y TI0JIOBOTO PA3MHOEHUS OPTaHU3MOB.
XapakTepru30BaTh CYITHOCTh U (POPMBI
0ecrnosoro pa3sMHOKEHHSI OPraHU3MOB;
OuoornuecKoe 3Ha4eHne OECToIoro
pPa3MHOKEHUSI.

Paznuuats cniopy kax
CTCIIMATU3UPOBAHHYIO KIIETKY,
MpeTHA3HAYCHHYIO JIJIs1 OECTIONOTO
Pa3MHOXEHUS, U CTIOPBI OAKTEPHUH.
OOBSICHATH MPEUMYIIIECTBA MTIOJIOBOTO
pPa3MHOXKEHUS HaJ OECIIOJIBIM.
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PackppiBaTh poJib KIOHUPOBAHMS
B CEJICKLIMU U CEIIbCKOM XO351CTBE

10.2

[TosoBOE
Pa3MHOKEHHE.
Meiios

[TonoBoe pasmuoxenue. [1osoBeie
KJIETKHU, UiIH rameTsl. Meiio3. Ctaauu
Meno3a. [loBenenne xpoMmocom

B Meio3e. Kpoccunrosep.
buonornueckuii cMbICI MEHO3a U
MOJIOBOTO Mpoliecca. Meio3 u ero
MECTO B KU3HCHHOM IIHKJIC
OpPTraHU3MOB.

JdemoHncTpanuu

Tabmuiel U cxeMbl: «Meiio3»,
«XpOMOCOMBD»

PackpriBaTh coep:kaHie TEPMUHOB U
MMOHATUM: MEH03, OMBAJICHTHI,
KPOCCHUHTOBEp, HHTEPKUHE3,
HE3aBHUCHUMOE pacIipe/ieiCHUE;
KPOCCHHTOBED.

Paznnuate Ha U300pakeHUsX (cXeMax,
Ta0IUIaXx ) © MUKpOTIpenaparax 3pesble
ITOJIOBBIC KJIICTKU MIICKOTIUTAIONINX 1
OpraHbl Pa3MHOYKEHHUSI BBICIITNX
pacTeHUM.

PackpeiBaTh CynHOCTBH MEHO03a,
XapaKTepHU30BaTh €ro OT/ICJIbHbBIC
CTaJIM.

OrnpenensTe MECTO Mei03a

B )KU3HEHHBIX IUKJIaX Pa3IMUHBIX
OpraHU3MOB.

OOBICHATH OMOTOTHYECKHUI CMBICIT
KPOCCHUHTOBEpa, OMUCHIBATH €T0
MEXaHH3M.

CpaBHUBATh MEHO3 C MUTO30M;
pasnnuath OTJAEIbHBIE UX CTAIUU

Ha MUKpOIIpernaparax u u300pakeHusIX
(cxemax, TabnuIax).

PackpriBaTh HBOTIOIIMOHHOE 3HAUCHUE
MOJIOBOT'O Pa3MHOKEHHUS OPTaHU3MOB

80




10.3

["amerorenes.
OO6pazoBanue u
Pa3BUTHE MOJIOBBIX
KJIETOK

[Ipen3apossiiiieBoe pa3BUTHE.
I"amerorenes y :kuBOTHBIX. [Ios10BBIE
xene3pl. OOpa3oBaHue U PA3BUTHE
MOJIOBBIX KJIETOK. CIIepMaTOreHes3 u
ooreHe3. CTpoeHHUE MOJIOBBIX KIETOK.
OnnoaoTBOpeHKe U 3MOPUOHAIILHOE
pa3BuTHE KUBOTHBIX. CIIOCOOBI
OIIOJIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTreHorenes.
JdemoHcTpanuu

Tabmwuirel U cxeMbl: «I'ameToreHesy,
«CtpoeHue SULEeKIEeTKA U
CIIEPMAaTO30U/1a».

Ob6opynoBaHme: CBETOBOMH MUKPOCKOIT;
MUKPOIIpEenapaThl SUIEKICTOK U
CIIEPMaTO30U/ I0B.

JlaGopaTopHasi padora «/3yueHue
CTPOEHMS TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpernapaTax»

PackpeiBaTh copep:kaHue TEPMUHOB U
IIOHATHN: TaMETOI€HE3, CIEPMATOI€HES,
OOT€HEe3, CCMEHHUKH, IUYHUKU,
CIIEpPMATOrOHUH, CIIEPMATOLUTHI,
CIIEpMATHU/IbI, CLIEPMATO30U/IbI,
OOT'OHUH, OOLIUTHI, ITOJISIPHBIE TEIBLA,
SNLEKIIETKA, aKpocoMa.

IlepeuncnaTh cTaguu raMeToreHesa

Y )KUBOTHBIX.

OnuceIBaTh NpoLECC FaMETOreHe3a U
€ro MepUOAbl, CTPOEHHUE MTOJOBBIX
KJIETOK.

Paznuuars ocobeHHOCTH
CIIEpPMATOr€HE3a U OOTeHE3A.
OnurceIBaTh NPOLIECCHI OCEMEHEHUS U
OIUIOJOTBOPEHUS, Pa3HbIE BAPUAHTHI
MMapTEHOT€HE3A

10.4

NuauBuayansHOE
pa3BUTHE
OpPraHU3MOB —
OHTOI'CHE3

NuauBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOT€HE3).
OMOpuoNorus — HayKa O pa3BUTHH
opranusmoB. Mopgozenes — 00ua

U3 21A8HbIX NPOOIEM IMOPUOLOSUU.
Konyenyus mopgocernos u mooenu
mopgoeenesa. Ctanuu aMOpHOTeHe3a
KUBOTHBIX (HA IPUMEPE JIATYLLIKH).

PackpeiBath comepxanue TEPMUHOB U
MOHSATHUH: OIUIOOTBOPEHHUE, 3UTOTA,
OacTomep, akpOCOMHas peaxIus,
MPOHYKJIEYC, MapTeHOTCHE3,
aMOpHuoreHes, ApodiaeHue, 61acTyna,
MOpyJa, TacTpyJia, HeMpyna,
OpPTraHOTeHe3, SKTOJIEpPMa, ME30IepPMa,
AHTOJIEpPMa, 11€JI0M, HEpBHAsI TpyOKa,
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Hpobnenue. Tunsl qpobieHusl.
Jlemepmunuposannoe u
HeoepMUHUPOBanHoe OpoobieHue.
bracmyna, munet 6nacmyn.
OcobenHocTH ApOoOICHUS
MJICKOMUTAIOIIUX. 3apOIbIIIECBhIE
JUCTKU (TacTpyisius). 3akiiajika
OpraHoOB M TKaHEH U3 3apOIbIIIEBHIX
JIUCTKOB. B3anMHO€E BiMsIHUE YacTeEN
Pa3BUBAIOIETOCS 3apOIbIIlIa
(aMOpuoHaNibHAsI MHAYKIMS ). 3aKIaaKa
IJIaHA CTPOCHUS dKUBOTHOT'O KaK
pe3yJbTaT HePAPXUYECKUX
B3aMMOJECHUCTBUN I'eHOB. BinsiHue
Ha HYMOpPHUOHAIBHOE Pa3BUTHE
pa3IUYHBIX PAKTOPOB OKPYIKarOIIEH
Cpepbl.

JdeMoHcTpanuu

[Moprper: X. HIneman.

Ta0munel ¥ cxeMbl: « OCHOBHBIE CTaANU
OHTOT'CHE3a».

Oo0opynoBanue: moaenb «Llukn
Pa3BUTHS JIATYIIIKN

XxopAa, KullleuHas TpyOka.
Onpenensatb SMOPUOHATIBHBIN MEpUOA
pa3BUTHUS OpPraHU3Ma U OIUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
IpoOJeHns — 00pa30BaHKE
OJTHOCIIOMHOTO 3apoblIia — OJI1aCTyIIbI;
3aBUCUMOCTb X0/1a IPOOICHUS

OT KOJINYECTBA JKEJITKA B AULEKIIETKE;
racTpyJsiUIO U OPTaHOTEHE3.
OObsicHATH ATanbl JudGepeHInpOBKU
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PEryISALHIO
AMOPHUOHATILHOTO Pa3BUTHS;
JETepMUHALINIO U SMOPHOHAIBHYIO
WHAYKIHIO; TCHETUYECKUN KOHTPOITh
pa3BUTHS.

OOGO0CHOBBIBATh BPEHOE BO3/ICUCTBUE
TabauyHOTO JIbIMA U AJIKOTOJISI Ha XOJT
AMOPUOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS
OpraHu3Ma 4yeloBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

Poct 1 pa3BuTHE KUBOTHBIX.
[TocTaMOprOHANBHBINA TEPUO/I.
[Ipsimoe u HenpsiMoe pa3BUTHE.
PazButne ¢ Mmeramopdo3om

PackpbIBath cojiepkanne TEPMUHOB U
MOHSTHUM: OHTOICHE3,
MOCTAIMOPHOHAIBHOE PA3BUTHE,
MeTaMop§o3, TNINHKA, POCT, CTAPEHHE,
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y O€CIIO3BOHOYHBIX Y TO3BOHOYHBIX
KUBOTHBIX. Buonornyeckoe 3HaueHNE
MPAMOTO U HEMPSMOT'O Pa3BUTHS, UX
pacnpoCTpaHEeHUe B pUpoAe. THUmbl
pocTa JKUBOTHBIX. PAaKTOPHI PEryJIALINN
pocTa JKMBOTHBIX U yenoBeka. Ctaauu
MOCTAIMOPHOHAIBHOTO PA3BUTHS Y
KUBOTHBIX U 4esoBeka. [leprobl
OHTOreHe3a yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOrMYECKUE MPOIECCHI.
JdemoHncTpanuu

Tabmwuier u cxembl: «IIpsmoe u
HEMpsIMOE pa3BUTHEY, «Pa3BuTHE
MalCKOro )Xyka», «PazButue capanum»,
«Pa3BUTHE JIATYIIKN.

IIpakTuyeckast padora

«BpIsIBIIEHHE IPU3HAKOB CXOJ/ICTBA
3apOJIbIIIEH TO3BOHOYHBIX YKUBOTHBIX)

CMEPTb.

XapakTepu30oBaTh MOCTIMOPHUOHATILHBIN
MEepUOJ Pa3BUTHS OPraHU3Ma U €ro
OCHOBHBIE (hOPMBI.

XapakTepu3oBaTh NPsIMOE Pa3BUTHE U
€ro Mepuobl.

N3narate conepxanue TeOpuii
CTapeHUs1 OPraHU3MOB.

OOBICHATH OMOJIOTUYECKHUIN CMBICTT
pa3BUTHS ¢ MeTaMmopdo3oM

10.6

PasmHOXeHne n
pPa3BUTHUE PACTECHUN

Pa3MHOXeHUEe 1 pa3BUTHE PACTEHUH.
I"amerodur u ciopodut. Meiio3

B KU3HCHHOM LIUKJIE PACTCHUM.
OO6pazoBaHue crop B Mpoiiecce Meno3a.
['amerorenes y pacTeHui.
OI1U1010TBOPEHUE U PA3BUTHE
PaCTUTENBHBIX OPraHU3MOB. J[BOMIHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX
pacrenuii. OOpa3oBaHUE U Pa3BUTHE

PackpbIBaTh copepxaHue TEPMUHOB U
MOHATUI: TaMeTO(UT, criopodur,
aHTEPUJINN, APXETOHUH, 3aPOCTOK,
MEracriopa, 3apOoJAbIIIEBbIA MEIIOK,
CUHEPIUbl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIUIOJJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, Mepruobl OHTOreHE3a
LIBETKOBBIX PACTCHUM.
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CEMEHHU.
MexaHu3MBbl perysiliii OHTOT€HE3a
Yy PaCT€HUH U )KUBOTHBIX.
JdeMoHcTpanuu

IMoptpert: C. I'. HaBamuH.
Tabauiipl U cxembl: «JIBoHHOE
OTUIOIOTBOPEHHUE Y IBETKOBBIX
pacteHuii», «CTpoeHue ceMsH
OJIHOJOJIBHBIX U IBYAOJIbHBIX
pacteHuin», « Ku3HEHHBIN LUK
MOPCKOM KanmycCTb», « Ku3HEHHBIN
LUKJT MXa», <« KU3HEHHBIN UK
ManopOTHHUKAY, « KU3HEHHBINA [IUKJI
COCHBI».

JlaGopaTopHasi padora

«CtpoeHne opraHoB pa3MHOKEHUS
BBICIIIUX PACTCHUI

XapakTepu3oBaTb 0COOEHHOCTU
0ecrnosoro v NoJIOBOTO pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Boiaensate 0cOOEHHOCTH MTPOTEKaHUS
raMeToreHe3a y IBETKOBBIX PaCTEHUH.
OnuceIBaTh MPOLIECC ABOMHOTO
OIUTOIOTBOPEHMS Y LIBETKOBBIX
pacTeHuil U OOBSACHATH €T0
IIPEUMYILECTBA [0 CPABHEHHIO

C OILUIOAOTBOPEHHUEM Yy CIIOPOBBIX U
rOJIOCEMEHHBIX

Htoro yacos 1o teme 6
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH U M3MEHYMBOCTH OPTaHNU3MOB)
11.1 | Ucropus craHOBIICHUS | 2 HcTopust CTAHOBJICHHS U Pa3BUTHS PackpwIBaTh cojiep)kaHne TEPMUHOB U

" Pa3BUTHA T'CHCTUKHU
KaK HAayYKH

TeHETUKH Kak Hayku. PaboTbl

I'. Menpens, I'. ne ®puza, T. Moprana.

Ponb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTHHU T'€HETUKU. PabOTHI

H.K. Konsnosa, H.I1. BaBunosa,

A.H. benozepckoro, I'./]. Kapneuenko,

MMOHSATHI: TeHETHKA, T'CH.
JIeMOHCTpUPOBATh 3HAHUSI UCTOPUU
BO3HMKHOBEHHS I'CHETHKH.
XapakTepu3zoBaTh OCHOBHBIE ATAIIBI
Pa3BUTHSI TEHETUKH KaK HAYKHU
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10.A. ®unumyenko, H.B. Tumodeena-
Pecosckoro.

JdemoHncTpanuu

[loprpetsl: I'. MeHnens,

I'. le ®pus, T. Mopras,

H. K. Koasnos, H. 1. BaBuios,

A. H. benosepckuii,

I'. 1. Kapnieuenko,

0. A. ®unumnyeHko,

H. B. Tumodeen-Pecorckuit

11.2 | OCHOBHBIEC IOHATHS U
CHUMBOJIbI T€HETUKHU

OCHOBHBIC T€HETUUECKUE TTOHATHS U
CUMBOJIBI. [ 'OMOJIOTUYHBIE XPOMOCOMBI,
aJIeNIbHbIC TE€HBI, AIbTEPHATUBHbBIC
NPU3HAKU, JOMUHAHTHBIN U
pelLeCCUBHBIN TPU3HAK, TOMO3UTOTA,
TeTEPO3UT0Ta, YNCTAs JIMHUS, THOPUIBI,
redotur, GpeHotun. OCHOBHBIE METObI
TE€HETUKU: THOPUIOTOTUUECKUH,
LUTOJOTUYECKUH, MOJEKYISIPHO-
TEHETUYECKUM.

JdemoHncTpanuu

Tabnuiibl: «MeTo bl TEHETUKIY,
«CxeMbl CKpelMBaHus.
JlaGopaTopHasi padora

«/Ipo3oduna kak 00BEKT TEHETUUECKHIX
HCCJIEIOBAHUIN»

PackpeiBaTh coaepxaHue TEPMUHOB U
MOHSATUI: HACIEACTBEHHOCTb,
HACJIEIOBAaHUE, U3MEHYUBOCTD,
reHOTHIl, (PEHOTHII, T€HOM, JIOKYC,
XPOMOCOMBI, AJIJIEIBHBIE TeHbI (AJLJIEIN),
aJbTEpPHATUBHBIE TPU3HAKH,
TOMO3MI0Ta, F€TEPO3UT0TAa,
JOMUHAHTHBINA NPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTasl TUHUS, THOPHUIBIL.
[Tonp30BaTHCA rEHETUYECKON
TEPMUHOJIOTUEN U CUMBOJIUKOU

JUIS1 3AIIUCH CXEM CKPEIINBAHUS

Htoro yacoB no treme
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12

Tema «3aKOHOMEPHOCTH HACTEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 4 MoHornbpuIHOE CKpEIBaHUE. PackpriBaTh conepkaHue TEPMUHOB U
HacJieJOBaHUs [TepBeiit 3akoH MeHnens — 3aKOH MOHSATHI: MOHOTHUOPHTHOE
IIPU3HAKOB. €AMHO00pa3us ruOPUI0B IEPBOTO CKpEIlMBaHUE, YUCTOTA FAMET,
Mounorubpugsoe nokosienus. [IpaBuno noMuHupoBaHus. | AOMHUHMPOBAaHUE, PACUICTUIEHUE
CKpEIINBAHUE Bropoii 3akoH MeHiens — 3aK0H IIPU3HAKOB.

pacIieIIeHus IIPU3HAKOB. OnuceiBaTh onbITH ['. Mennens
[{utonoruueckne OCHOBBI 10 U3YYEHUIO HACIEA0BaHUS OJHON
MOHOTUOPUTHOTO CKPEIIUBAHUS. Napbl IPU3HAKOB y TOPOXa IMTOCEBHOTO.
['mnoTe3a YuCTOTHI raMeT. [IpuBoauTH POPMYIUPOBKH MTEPBOTO U
JdemoncTpanuu BTOpOTO 3aK0HOB I'. Menpens (3akoHa
Ioptper: I'. Mennens. eAMHO00pa3usi THOPUIOB MEPBOTO
Tabauuk! u cxembl: «IlepBblil 1 BTOPOW | OKOJIEHUS, 3aKOH PACIICTIICHUS
3aKOHbI MeHaens». MPU3HAKOB) U OOBACHSTH UX
OobopynoBanme: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUTS1 IEMOHCTPAIINY 3aKOHOB CocTaBisiTh CX€Mbl MOHOTUOPHUTHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILMBAaHUS U PeIllaTh T€HETUYECKUE
TIOKOJICHHS W paCIICIUICHUS MPU3HAKOB; | 3aJ]a4l HA MOHOTHUOPUIHOE

CBETOBOM MUKPOCKOT, MUKpOTIpenapar: | CKpEelMBaHUE

«po3zodunay.

IIpakTuueckas padora «13yueHue

pe3yIbTaTOB MOHOTUOPHUAHOTO

CKpEIUBaHUA Y IPO30(DHIIBI»

12.2 | Ananmsupyroiiee 2 AHanuzupyroniee CKpeuBaHue. PackpeiBaTh coiepkaHle TEPMUHOB U
CKpEILIMBAHUE. IIpomexyTOUHBIN XapakTep MOHATUI: aHAJU3UPYIOLLEE
Henonnoe HacienoBaHud. Pacmennenue CKpEIIMBaHUE, HEMOJIHOE
JOMUHHUPOBAHHE MIPU3HAKOB MIPU HETIOJTHOM JOMUHUPOBAHUE, KOJOMUHUPOBAHHUE.
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JIOMUHHUPOBAHUH.

JemoHCcTpanumn

TabauIlbl ¥ CXEMBI: «AHATU3UPYIOIIIEE
CKpemuBanuey, «Henomnoe
JOMUHUPOBAHHE

CocTaBisTh CXEMbl aHAJTU3UPYIOLIETO
CKpEIIMBAaHUS U pelIaTh TeHETUYECKHE
34141 HA AaHAIM3UPYIOLIEe
CKpELIMBAaHUE U HETIOJIHOE
JOMUHUPOBAHUE

12.3 | durubpugHoe JlurubpunHoe ckpemmuBanue. TpeTuit PackpsiBaTh conepxxaHue TEPMUHOB U
CKpEIIMBAHUE 3aKOH MeHiems — 3aKOH He3aBUCUMOTO | TIOHSATUN: TUTHOPHUIHOE CKpellliBaHuE,
HacJieI0BaHus IPU3HAKOB. (hEHOTUITMYECKUM paJThKal.
[{uTosIOrHYECKHE OCHOBBI OnuceiBath onbITH I'. MeHaens no
JTUTUOPUIHOTO CKPEIIUBAHUS. M3YYECHUIO HACIIEIOBAHUS IBYX Map
JdeMoHcTpanuu MIPU3HAKOB Y TOPOXa MTOCEBHOTO.
IToptper: I'. Mennaens. [TpuBOIUTH POPMYITUPOBKY TPETHETO
Ta6mwmiel v cxembl: « TpeTnii 3akoH 3akoHa I'. Menpens (3akoHa
Menpaens». HE3aBUCHUMOTO HACJIEOBAHHUS
O0opynoBanue: MOJEIb MIPU3HAKOB) U OOBSICHATH €TO
JUISL AEMOHCTPALIMY 3aKOHA LUTOJIOTUYECKNE OCHOBBI.
HE3aBUCHUMOI'0 HACIEI0BaHUS IIpumeHaTr MaTeEMaTUYECKUN PACYET C
IIPU3HAKOB; CBETOBOM MUKPOCKOIT; MOMOIIBIO (PEHOTUITHYECKOTO pajiuKana
MuKpomnpemnapart «Jpo3odunay. Y METO/J1a IEPEMHOKEHHS BEPOATHOCTEN
IIpakTuyeckast padora BAPUAHTOB PACIICTUJIEHUS] TPU3HAKOB Y
«3yuenue pe3yJibTaTOB MTOTOMKOB I10 (DEHOTHITY ¥ TCHOTHITY.
JTUTUOPUIHOTO CKPEIIMBAHUS CocTaBsITh CXEMBbI TUTHOPUTHOTO
y Ip030(DHIIBI» CKPEIIMBAHUS U PEUIATh TEHETHYECKUE
3a/1a4y Ha JUTHOPUIHOE CKPEIIUBAHUE
12.4 | Cuemensoe CuenyieHHOE Hacleq0BaHUE MPU3HAKOB. | PackpbiBaTh cofiepKaHue TEPMUHOB U
HacJICJOBaHUE Pa6oter T. Moprana. CrienieHHoe MOHSATHH: CLICIUICHHOE HACJIEJIOBAaHHE,
IIPU3HAKOB. HACJIEIOBAaHKUE I'€HOB, HAPYILICHUE HapyLICHHS CLUEIUIEHUs I'€HOB,
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XpOMOCOMHas TEOPUs
HACJIEICTBEHHOCTHU

CUEIICHUS] MEXKIY TeHaMHU.
XpoMOCOMHas1 TEOpUs
HACIIEJICTBEHHOCTH.
JdeMoHcTpanuu

[Toprper: T. Mopras.

Tabmuie! u cxembl: «ClierieHHOe
HaclieJJOBaHKE MPU3HAKOB

y Ip030(QUITBI.

Oob6opynoBanme: MOJeIb

JUTS1 IEMOHCTPAIINU CLIETUIEHHOTO
HaCJIeJJOBaHUS MPU3HAKOB.

KPOCCHUHI'OBEp, PEKOMOMHALINS T€HOB,
T€HETUYECKHUE KapThl, MOPraHU/IA.
[IpuBoAUTH POPMYIHPOBKH 3aKOHOB
Moprana (3aKkOHa CUEIJIEHHOTO
HACJIeIOBaHUSI T€HOB U 3aKOHA
HapylIeHUs CUETUICHUS MEXIY T€HaMU )
1 OOBSICHATH X IUTOJIOTUYECKHUE
OCHOBBI.

[lepeunciaATb OCHOBHBIE TIOJIOKEHUS
XPOMOCOMHOMW T€OpUU
HACJIEeICTBEHHOCTH.

PemaTe renernueckue 3aaauu

Ha CIEIUICHHOE HACJIE0BAHKUE T€HOB U
HapylLlIEHUE CIETUICHUS] MKy TeHaMu

12.5

['eneTnka mmosa

I'eneTuka nosia. XpoMOCOMHBIN
MEXaHU3M ONPEJICIICHUS T10JIA.
AyYTOCOMBI B IOJIOBBIE XPOMOCOMBI.
['oMorameTHsbIN 1 reTeporaMeTHbIN
nos1. ['eHeTnueckas cTpykrypa
MOJIOBBIX XpoMocoM. HacnenoBanue
NPU3HAKOB, CIEIICHHBIX C ITOJIOM.
JdeMoHcTpanuu

Tabnuiel U cxeMbl: «I'eHeTHKa 110J1ay,
«Kapuotun uenosekay, «Kapuorun
Tpo30huIbDy, «KapuoTHIT ITHITEDY

PackpeiBaTh conepxaHne TEPMUHOB U
MOHSATUI: AyTOCOMBI, MIOJIOBBIE
XPOMOCOMBI, TOMOTAMETHBIN MOJI,
reTeporaMeTHbIN MOoI.

OOBSICHATH XPOMOCOMHBIN MEXaHU3M
ONpENIENICHUS T10JIa Y OPraHU3MOB.
[IpuBOANTE TPUMEPBI HACIIETOBAHUS
MIPU3HAKOB, CLIETUIEHHBIX C TIOJIOM.
CocTaBiaTh CXE€MbI CKPELIMBAHUS U
pelIaTh TeHETUYECKUE 3a/1a4M Ha
HACJIEIOBAHUE [TPU3HAKOB, CLECIUIEHHBIX
C TOJIOM.
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[TpuBOANTH TPUMEPHI TCHETUYECKHUX
3a0osieBaHUM U 1ePEKTOB

Yy OPTaHU3MOB, CBSI3AHHBIX C MTOJIOBBIMU
XpPOMOCOMaMH

12.6 | 'eHoTHn Kak
LIEJIOCTHASA CUCTEMA

I'enoTun xak 11e10CTHAasA CUCTEMA.
[InenioTponus — MHOKECTBEHHOE
nericTBue reHa. MHOKeCTBEHHBIN
ajuienu3M. B3aumonencreue
HeaJJICJIbHBIX T'CHOB.
KommnemeHnTapHOCTh. DIUCTA3.
[Tonmumepusi.

I'eneTnyeckuii KOHTPOJIb PA3BUTHS
pacTeHUN, )KUBOTHBIX U YEJIOBEKA, a
TaKxe (PU3NOIOrMUYECKUX MPOIECCOB,
MOBEJICHUSI 1 KOTHUTUBHBIX (DYHKITHIA.
I'eneTnyeckre MEeXaHU3MBI
CHUMOHOIreHe3a, MEXaHU3MBbI
B3aNMOJEHUCTBUA «XO35IMH — MMAPAZUT
U «XO35TUH — MUKPOOHOMY.
['eHeTHUECKME ACIEKTHI KOHTPOJIS U
W3MEHECHMS HACJICACTBCHHOM
nH(pOpMaIKU B TOKOJICHUSIX KICTOK

Y OpPraHu3MOB.

JdemoHncTpanuu

Tabnuiel M cxeMbl: «MHO0KXeCTBEHHBIN
ajuienIu3My; «B3anmoielicTBuE T€HOBY

PackpsiBaTh copepkaHe TEPMUHOB U
TIOHSTUI: MHOXKXECTBEHHOE JIENICTBUE
reHa (rieriorponus),
KOMILJIEMEHTAPHOCTb, SIIHUCTA3,
MTOJIUMEPHUSL.

Omnpenensats GOpMbI B3aUMOCHCTBUS
aJUIENIbHBIX U HEAJUIEIIbHBIX T'€HOB.
[IpuBOIUTH TPUMEPHI IIEHOTPOITHOTO
JIICUCTBUS T'€HOB.

Peuiats renernueckue 3a1adu

Ha B3aUMOJICMCTBUE HEAIJIEIbHBIX
T€HOB

Htoro yacoB no treme
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13

Tema «3aK0HOMEpPHOCTH U3MEHYHBOCTID)

13.1 | UsMeHYHBOCTH 2 B3auMmopelicTBrE reHOTHIIA U CPEBI PackpeiBaTh conepxanne TEPMUHOB U
pU3HAKOB. Bubl npu popMupoBaHUU GHEHOTHIIA. MOHATHI: N3BMEHYUBOCTb,
U3MEHUYHUBOCTU N3MeHYnBOCTH MPU3HAKOB. HEHACJIEeJICTBEHHAs! U3BMEHUYHUBOCTb,

KauecTBeHHbBIE U KOTMYECTBEHHbBIE HaCJe/ICTBEHHAas! U3MEHUYNBOCTb.
npu3HaKu. Buabsl N3MEHUYNBOCTH: CpaBHUBATH HEHACIIEACTBEHHYIO
HEHACJIEICTBEHHAs U HACJIEICTBEHHAsl. | H3MEHYHUBOCTD C HACJIEICTBEHHOM.
JleMOHCTpanuu [IpuBOIUTH IPUMEPHI KAYECTBEHHBIX U
Tabnuiel u cxembl: « Buabl KOJIMYECTBEHHBIX MMPU3HAKOB
M3MEHYHUBOCTIY. OpraHU3MOB, MPOSIBJICHUI
O0OopynoBaHme: )KUBbIE U TepOAPHBIE | Y OPraHM3MOB HEHACIIEACTBEHHOM U
AK3EMIUISIPbl KOMHATHBIX PAaCTEHUII; HACJIEeICTBEHHOM U3MEHYUBOCTH
pucyHku (poTtorpaduu) )KUBOTHBIX

C pa3JIMYHBIMU BUJAMU U3MEHUYNBOCTH

13.2 | MonudukannoHHast 2 MonaudukanonHas I3MEHYUBOCTb. PackpeiBaTh coiepkaHlE€ TEPMHUHOB U
U3MEHUYHUBOCTD Ponsb cpensl B popMupoBaHun MOHATUI: MOIU(PUKALUOHHAS, UIH

MOIU(PUKATUOHHON U3MEHYMBOCTH.
Hopwma peakuum nmprsHaka.
BapuanuuoHHslil psij 1 BapuaumoHHas
kpuBas (B. Moranncen). CBolicTBa
MO (DUKAITIOHHON U3MEHUNBOCTH.
JdemoHncTpanuu

TaGauIIbl U CXEMBI:
«MoaudukanmoHHass K3MEHYUBOCTHY.
OoGopynoBanme: )KuUBbIe U repOapHbIC
AK3EMILUIAPbl KOMHATHBIX PACTEHUN;
pucyHku (potorpaduu) KUBOTHBIX

dbeHoTUnMYeCKas, U3MEHUYHUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN PS/I,
BapuvallMOHHAs KpUBasi, HOpMa
peaxkLuu NpUu3HaKa,

MOU(DUKALIUH.

XapakTepu3oBaTb CBOWCTBA
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.
IToka3bpIBaTh pOJb yCIOBUM BHEIIHEN
Cpelibl B pa3BUTHH MOJIU(DHUKATMOHHOM
U3MEHYUBOCTH Y OPTaHU3MOB.
CtpouTh BapUaLIMOHHBIE PSIBI U
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C mpuMepaMu MOIU(PUKAITMOHHOMN
M3MEHYUBOCTHU.

JlaGopaTopHnasi pabora
«HccnenoBanne 3akOHOMEpPHOCTEN
MOAN(UKATTMOHHONU U3MEHUYHUBOCTH.
[TocTpoeHune BapualiMOHHOTO PsAia U
BapUALlMOHHOMN KPUBOW»

rpaduK KpUBOH HOPMBI PEaKIIUU
IIPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3 | 'eHOTHIIMUECKAS I'eHoTHIIMYECKASI N3MEHUYUBOCTb. PackpsiBaTh conepkaHue TEPMUHOB U
M3MEHUYHMBOCTb. CBoiiCcTBAa FT€HOTUITHYECKOI MOHSATHUM: KOMOWHATUBHAS
KomOunatuBHas M3MEHYMBOCTH. BUIbI TEHOTUIIMYECKON | HN3MEHYUBOCTD, MyTallMOHHAS
U3MEHYUBOCTh M3MEHUYMBOCTU: KOMOWHATHUBHAS, M3MEHYUBOCTb, KOMOUHAIIMYU, MYy TallUH.

MyTallMOHHAs. XapakTtepu3oBaTb CBOMCTBA
KomMOuHaTruBHast HK3MEHYUBOCTb. F€HOTUITMYECKOW N3MEHUYUBOCTH.
Mei103 1 TOI0BOM MPOLECC — OCHOBA OnuceiBaTh MEWO3 U MOJTOBOU MPOLIECC
KOMOWHATUBHOW M3MEHUYHUBOCTH. KaK OCHOBY IIPOSIBJIEHUSI Y OPTaHU3MOB
Ponp koMOMHATHBHON N3MEHYMBOCTH KOMOMHATUBHOW U3MEHUYMBOCTH.

B CO3JJaHHU T€HETUYECKOTO [Toka3biBaTh HA KOHKPETHBIX ITPUMEPax
pazHooOpa3us B mpejeiax 0gHOTro POJIb KOMOMHATUBHON U3MEHYHBOCTHU
BU/IA. B CO3JaHUU T€HETUYECKOTO
JdemoncTpanuu pa3zHoo0pa3usi OPraHu3MOB B Mpeesiax
Ta6auiiel u cxembl: «KomMOuHAaTUBHAS | OHOTO BUA.

U3MEHUYHUBOCTBHY, «Meno3y, CpaBHUBATH FT€HOTUITHYECKYIO
«OrIog0TBOPEHUE M3MEHYUBOCTh C MOJU(DUKAIIMOHHOM

13.4 | MyraunoHHast MyTalroHHast ”3BMEHYUBOCTh. Bubl PackpeiBaTh coiepkaHle TEPMUHOB U
U3MEHYUBOCTb. MyTAallUii: TeHHbIE, XPOMOCOMHBIE, MOHSATHI: MyTalluu, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHble. CIIOHTaHHBIE U nepecTpoiiku (abepparun),
MYTalMOHHOTO WHJyUMPOBAHHbIC MyTalluU. SliepHbIe | MOJIUIUIOUINSI, AaHCYIUIOUUS, MyTaHT,
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mporiecca.
DIUTEHETHUKA

Y IUTOIUIA3MAaTUYECKNE MYTALUU.
ComaTnuecKkue U MoJOBbIe MyTAIUH.
[IpruriHBI BO3BHUKHOBEHHS MyTallUi.
MyTareHsl U UX BIUSHUE

Ha OpraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO Tpolecca. 3aK0H
FOMOJIOTHUYECKUX PSIJIOB

B HACJIEJICTBEHHON U3MEHUYUBOCTHU
(H.W. BaBunog). BHesaepHas
M3MEHYMBOCTh U HACJICACTBCHHOCTb.
Onuzcenemuxa u 3NU2EHOMUKA,

POJIb dNUceHeMU4ecKux paxmopos

8 HAC1e008aAHUU U UBMEHYUBOCTIU
(enomunuueckux npusHaKos

YV Op2anu3Mos.

JdeMoHcTpanuu

[Toprpetsl: I'. [le @pus, B. Moranucen,
H. . BaBuinos.

Tabmuiel U cxeMbl: «I'eHeTHYeCKHe
3a00J1eBaHMs YelIOBeKay, « Buabl
MYTaLU».

O6opynoBanme: )XUBbIE U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTCHUN;
pucysku (dpoTtorpaduu) >KUBOTHBIX
C Pa3JIMYHBIMU BUJAMU
W3MEHYMBOCTH.

MyTareHsl.

IIpuBOAUTE pUMEPHI MyTaLIUH,
BCTPEYAIOIIMNXCS Y PA3HBIX OPTraHU3MOB.
Knaccudunuposats MyTaruu

I10 pa3HbIM OCHOBAHUSM.

Paznuuate Ha n300paxkeHusx (cxemax,
TabJIMIaX ) TeHHbIE MyTalllH,
XPOMOCOMHBIE IIEPECTPONKU PA3HBIX
BUJIOB: JI€JICLUH, TyIUIUKALUY,
TPAHCIOKALlMY, UHBEPCUN; T€HOMHBIE
MYyTaLHH.

CpaBHUBaATh MEXIy COO0M MyTaluu
pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHOW N3MEHYUBOCTH.
HaspiBaTe npuynHbl MyTaLUN,
BBISIBJISITH UICTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYKarOLIEH cpelie
(KOCBEHHO).

[TpuBoaUTH POPMYITUPOBKY 3aKOHA
TOMOJIOTMYECKUX PSAIOB U
HACJICICTBEHHOU U3MEHUYUBOCTH

H. 1. BaBunoBa 1 000CHOBBIBaTh €T0
3HA4YEHUE U IPAKTUKHU CEIBCKOTO
X03s1CTBA

92




IIpakTueckas padora
«MyTtanuu y aApo30(huiisl (Ha TOTOBBIX

MUKpOIpenaparax)»
Hroro gacos 1o Teme 8
14 | Tema «I'eHeTHKA YeT0BEKA)

14.1 | I'eHeTHKa YeIOBEKA. 6 Kapuorun uenoseka. Mexnaynapoanas | PackpsiBaTh cojiep:kaHue TEPMUHOB U
Mertonpl porpaMMa HCCIeI0BaHUsl TEHOMA NOHSTUN: CEKBEHUPOBAHUE, KapTa
MEIUIMHCKON yesoBeka. MeToapl M3y4eHHs TEHETUKH | XPOMOCOMBI, TPOOaH/I, HaCIeACTBEHHBIC
T€HETUKH YEJI0OBEKA: T€HEaJIOTUYECKUH, 0oJie3HU (MOHOTECHHBIE, MTOJTUTEHHEIE,

OJIM3HELOBBIN, IINTOr€HETUYECKUH,
MOMYJIALMOHHO-CTATUCTUYECKU,
MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE OMpe/ieICHHEe TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE,
F€HOTUIIMPOBAHUE, B TOM YHCJIE

¢ nomowto [1I[P-ananu3a.
HacnencrBennsie 3a00JIeBaHAS
yeJsioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0o0se3HH yelioBeka. bone3snu

C HacJIeJICTBEHHOU
MPEIPACIIONOKEHHOCTHIO. 3HAUEHUE
MEIUIIMHCKON T'€HETUKH

B MPEJAOTBPALICHUU U JICYEHUH
FeHETUYECKHUX 3a00JIeBaHUI YeI0BEKa.
MeauKko-reHeTHYECKOE
KOHCYJbTUpOBaHUE. CTBOJIOBBIE
KJeTkU. [IoHITHEe «TeHEeTUYECKOTO

TE€HHBIE, XPOMOCOMHBIE), MEAUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBasi TUArHOCTUKA, AaMHHUOLICHTE3.
[Tepeuncnarb 0COOCHHOCTH U3YUCHUS
T€HETUKH YEJIOBEKA U METOIbI
MEIUIIMHCKON T'€HETHUKMU.
XapakTepuzoBaTh METObl U3yUCHUS
T€HETUKH YeJIOBEKa (F€HealOTMYeCKU,
OM3HEIOBBIN, ITUTOTCHETHUYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKH,
MOMYJISITUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh €M, 33]1a41 U
JOCTUKEHUS MEKTYHapOIHOM
nporpaMmmbl «['€HOM YelioBEeKay.
Paznuuate Ha n300pakeHus X (cxemax,
Ta0JIUIax) KapThl XPOMOCOM
(renernyeckue, punvecKue,
CHUKBEHCOBBIC).
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rpy3a». DTUYECKUE aCIIEKThI
MCCJIeIOBaHMM B 00J1acTH
pPEOAKTUPOBAHUS TEHOMA M CTBOJIOBBIX
KJIETOK.

['enetnueckue (paKTOpPbI MOBHIIIICHHON
YyBCTBUTEIIbHOCTH YEJIOBEKA

K QU3NYECKOMY ¥ XUMUUYECKOMY
3arpsA3HEHUIO OKPYKAIOIIEH CPEIBI.
I'eHeTnyeckas mpenpacnoaoKeHHOCTh
YEJIOBEKA K MATOJIOTHSIM.
JemoHcTpanumn

Tabmumiel u cxembl: «Kapuorumn
YEeJI0BeKa», «MeToIbl U3y4ueHUs
TEHETUKH YETIOBEKa», «I eHeTnIecKue
3a00J1€BaHUS YETIOBEKAY.
IIpakTuyeckast padora
«CocTaBlieHHE U aHAJIA3 POJOCIOBHO

OnucbIBaTh METOAbI COBPEMEHHOTO
ompeiesIeHHs] TeHOTHUIIa OpraHu3Ma;
MOJHOT€HOMHOE CEKBEHUPOBAHHUE,
T€HOTUIIUPOBAHUE, B TOM YHUCJIE

¢ nomouipro I11[P-ananu3a.
XapakTepu3oBaTh HACJIEACTBECHHBIC
3a00JIEBaHHU YeJIOBEKA U 3a00JICBaHUS
C HACJICJICTBCHHOM
MIPEAPACTIONIOKEHHOCTHIO.
CpaBHUBATh T€HHBIC, XPOMOCOMHBIE
00J1e3HH YeJIoBeKa 1 00JIE3HU

C HacJICACTBECHHOU
MIPEAPACTIONOKEHHOCTBIO.
VYcraHaBnMBaTh B3aMMOCBSI3b MEXKITY
HaCJIEICTBEHHBIMU 3a00JI€BaHUSIMU

YyeJI0BEKa M X FTeHETUYSCKON OCHOBOMM.

OO00CHOBEIBATh 3HAYECHUE MEIUKO-
TCHETUYECKOTO KOHCYJIbTUPOBAHUS
B IIPEIOTBPAIICHUN U JICUCHUN
HAacJIeICTBEHHBIX 3a001€BaHUI
yeJioBeKa

Htoro yacos o teme 6
15 | Tema «Cesiekuusi OpraHu3MoB»
15.1 | OcHOBHBIE MOHATHS 2 JlomecTUKaIus U CeJIeKIUs. PackpbiBaTh cojiep:kaHuE OCHOBHBIX

CEJIEKINU

3apoKI€HUE CEJICKIINU U
JIOMECTUKAIIAU. Y UECHUE
H.M. BaBunosa o LlenTpax

MMOHSATHUM: CEJICKIIUS, JOMECTHUKAIIHUS,
MPUMUTHBHAS CEIEKIUS,
KOMOWHATUBHAS CEIICKIIUS, COPT,
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MIPOUCXOXKJICHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuu. Posb cenexkuuu
B CO3/IaHUU COPTOB PACTEHUMN U TIOPOL
#KUBOTHBIX. COpT, MOpoAQ, IITAMM.
3aKOH rOMOJIOTHYECKHX PSAIOB

B HAcJICACTBEHHON U3MEHUYUBOCTHU
H.M. BaBunosa, ero 3HaucHUEC

JUTSL CENIEKIIMOHHON PabOTHI.
JdemoncTpanuu

[Moprpetsr: H. 1. BaBunos,

N. B. Muuypum, I'. /1. Kapneuenko,
I1. IT. JIykpsanenko, b. JI. Actaypos.
Tabauiiel u cxembl: «LleHTpbI
IPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX paCTEHUI», «3aKOH
TOMOJIOTHYECKHUX PSIAO0B

B HACJIEJICTBEHHON U3MEHUYUBOCTI.
JlaGopaTopHasi pabora
«3yueHue COpTOB KyJbTYPHBIX
pacTeHu U NOPOJ JOMAITHUX
KABOTHBIX»

nopoja, mraMm.
[TepedncnsiTb OCHOBHBIE TAIBI
Pa3BUTHS CEJIEKIIUM KaK IIpouecca u
HayKH.

XapakTepu30BaTh COACPKAHUE YUCHUS
H. 1. Basuiiosa o Llentpax
MIPOUCXOXKICHUS U MHOT000pa3us
KYJIbTYPHBIX PACTEHHUI.

ITokaspiBaTh LIeHTpPBI IPOUCXOKICHUS U
MHOT000pa3usi KyJbTypHBIX PACTCHHUM U
[{eHTpBl TOMECTUKALINYU JOMAIITHUX
KMBOTHBIX Ha KapT€ MUPA, CBSA3BIBATH
MX MECTOIOJIOKEHHUE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
ABWJIA3AIUHN.

CpaBHHBATH COPT, MTOPOY, ITAMM

C BUIAMU-POJUYAMH.

OO60CHOBBIBATh 3HAYEHUE 3aKOHA
TOMOJIOTHYECKHX PSIIOB B
HACJIEICTBEHHON U3MEHYNBOCTHU

H. 1. BaBuiioBa 11 CeIEKIIMOHHOMN
paboTHL.

OnuceIBaTh NEPCIEKTUBBI
JOMECTUKAIMU U CO3/IaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHU, TOPOT
JIOMAIIHUX )KUBOTHBIX U ITAMMOB
MHKPOOPTaHU3MOB
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15.2

Metoabl
CEJIECKIIMOHHOM
pabotsl. CoxpaHeHue,
V3y4YECHUE U
HCITOJIL30BaHHEC
Te€HETHYCCKUX

pecypcoB

MeTobI CEeNEeKIIMOHHOM PabOTHI.
HckyccTBeHHBIN 0TOOpP: MacCOBBIN U
VHJIUBUTY AJIbHBIN. DTaIlbl
KOMOHMHAIIMOHHOM CEJIEKIIHH.
HcneiTanue npousBoauTesnen

110 MOTOMCTBY. OTOOp 1O TEHOTUITY

C IOMOUIBIO OLIEHKH (PeHOTHUIIA
IIOTOMCTBA B OTOOP IO TCHOTHUITY

¢ nomMoisio anamuza JJHK.
HckyccTBEHHBIN MyTareHe3 Kak METO/T
CEJICKIIMOHHOM pabOThI.
PanuanunoHHbIN 1 XUMHUUYECKUN
MYTareHe3 Kak HICTOYHUK MyTalui

y KyJIBTYPHBIX (DOPM OpraHu3MOB.
Hcnonbp30BaHnE TEHOMHOTO
pEIaKTUPOBAHUSA U METOJIOB
pexkomOuHanTHBIX JIHK ni1st monyuenus
HUCXOJHOTO MaTepuasa Jjs CEJIEKINHU.
[TomyyeHne noaUIIION10B.
BuytpuBugoBas ruGpuanzanms.
bin3kopoIcCTBEHHOE CKpENIMBaHUE,
unu uHOpuauHr. HepoacreenHoe
CKpelllMBaHue, WK ayTOPUIUHT.
I'eTepo3uc u ero npuyYMHSL.
Hcnonp3oBaHue rerepo3uca

B cesiekiuu. OTnanéHHas
ruOpuanzanus. [Ipeogonenne

PackpbIBaTh coepxaHue TEPMUHOB U
MOHATUI: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOAMTEIH, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEILIMBAHKE, UIIH
WHOPUIUHT, HEPOJICTBEHHOE
CKpelIMBaHue, WK ayTOPUANHT, YUCTas
JUHUA, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHUE,
HCKYCCTBEHHbIN MyTareHes, (hakTophbl-
MyTareHsl, HOJUIUIONIbI, OTAAIEHHAS
ruOpuau3alnsi, CCKBEHUpOBaHUE.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
CEJICKLIMM PACTEHUM U JKUBOTHBIX:
MCKYCCTBEHHBIN 0TOOp U
rUOpUIN3aLHUIO.

CpaBHUBaTh MacCOBBIM UCKYCCTBEHHBIH
0TOOp C UHAMBUIYAIbHBIM, TTOKA3bIBAThH
UX 3HAUYEHHE IS CeJIEKIIUU
KyJbTYPHBIX PACTEHHUH U TOMAIIHUX
KUBOTHBIX.

[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTJAJIEHHON TMOPUN3ALINY B CEIEKLUU.
OnuceiBats onwiT I'. [I. Kapneuenko

0 MPEOJIOJICHUI0 OeCTUTIOAUS
MEXBUIOBBIX THOPUJIOB.

Paznuuate Ha n300pakeHusx (cxemax,
TabNMIaX) y OTACIbHBIX
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Oecruroaust MEXBUIOBBIX THOPHJIOB.
JIOCTMKEHUS CENEKIUN PACTEHUN U
KUBOTHBIX. «3€1€Has peGONIOYULY.
CoxpaHeHHE U H3yYCHUE TCHETHUCCKUX
PECYpPCOB KYJIbTYPHBIX PACTCHUHN U HX
JTUKAX POJIUYEH JIJIsT CO37aHMs HOBBIX
COpPTOB U TUOPHUIOB
CEJIbCKOXO3SIICTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpagnenue
2eHemu4ecKUMU pecypcamu
CeNbCKOXO3AUCMBEHHBIX U
NPOMBLCIIOBLIX HCUBOMHBIX 8 YENsX
VAVUUEHUS CYWeCmBYIoOuUx U CO30aHus
HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucne ¢ npuMeHeHuemM CO8PEMEHHbIX
Memo008 HaAYHUHBIX UCCAe008AHULL,
nepeooswvix uoetll U nepcneKmueHbIX
MExXHON02UU.

JdeMoHcTpanuu
[Toprpetsr: H. 1. BaBunos,

N. B. Muuypun, I'. /1. Kaprieuenko,
H. bopnoyr, . K. benses.
Ta0aunel U cxeMbl: «MeToIbI
cenexkunmny, «OtnanéHnas
rubpuanzanus», « Myrarenes».
JlabopaTopHas padora
«/3yueHue METOI0B CENEKIUU

MIPEICTaBUTENICH KOHKPETHOTO COPTa U
MOPOIBI XO3STHCTBEHHO IIEHHBIC
MPU3HAKHN, HEOOXOUMBIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIIUU

B 00€CTIeYeHUH MPOI0BOTILCTBEHHOM
0€30IMacCHOCTH YEJI0OBEUYECTRA.
[IpuBOANTH KOHKPETHBIC TPUMEPHI
JTOCTUXKEHUMN CEJIEKIIUU KYJIbTYPHBIX
pacTeHUH M TOMAITHUX KUBOTHBIX

B Poccumn
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pacTeHun»

IIpakTuyeckas padora
«ITpuBUBKa pacTeHUN.
Ikckypceusi «KOCHOBHBIE METOBI U
JNOCTHKECHUS CEJIEKLIMU PACTEHUN U
KUBOTHBIX (Ha CEJICKIHNOHHYIO
CTaHIUIO, IUIEMEHHYIO epMy,
COPTOUCIIBITATENIbHBINA YYaCTOK,

B TEIUIMYHOE XO35IMCTBO,

B JIaOOpaTOPHIO arpOyHUBEPCUTETA WU
HAy4HOT'O LEHTPA)»

Htoro

YacoB 10 TEME 8

16

Tema «bHOTEXHOJIOTUS U CHHTETHYE

CKasi OMoJIOT U

16.1

buorexHoorusg Kak 2
HayKa ¥ OTpacib
IPOU3BOJICTBA

OOBEKTHI, UCTIOJIb3yEeMbIC

B OMOTEXHOJIOTUH, — KJIETOYHBIEC U
TKaHEBBIE KYJBTYPHI,
MHKPOOPTAHU3MBI, UX XapaKTEPUCTHUKA.
TpaauimonHas GMOTEXHOJIOT UL
XJICOOTICUCHHE, TTOTYUCHUE
KHCJIOMOJIOYHBIX IPOJYKTOB,
BUHOAENHE. MUKPOOMOIOTYEeCKU I
cuHTe3. OOBEKTHI
MHUKPOOHOIOTHUYECKUX TEXHOIOTHM.
[Tpon3BoACTBO O€NKa, AMHHOKHUCIIOT H
BUTAMHUHOB.

JdeMoHcTpanuu

Tabauiiel U cxeMsl: «lcronb3oBaHue

PackpsIBaTh cojiepskaHne TEPMUHOB U
MOHSTHI: OMOTEXHOJIOTHSI,
TPaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTHYCCKUI CHHTE3,
MHUKPOOHOJIOTHYECKAs TEXHOJIOT .
[TepeuncsTh HaIIpaBJICHUS
OMOTEXHOJIOTHH; IIEJIN U 3a1a4H,
CTOSIITUE TIepe] OMOTEXHOJIOTHEH.
XapakTepru3oBaTh 00BEKTHI,
UCIIOJIb3yeMbIC B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI.

OnucbIBaTh OCHOBHBIE METO/IbI
TPAIUIIUOHHON OMOTEXHOJIOTHH U
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MUKPOOPTraHU3MOB B IPOMBIILIEHHOM
IIPOU3BOJICTBEM.

JlaGopaTopHnasi pabora

«M3yueHne oObEKTOB
OMOTEXHOJIOTUM.

IIpakTnueckas padora
«ITomydeHrne MOJTIOYHOKHCIIBIX
IIPOJTYKTOBY.

IKceKypeus «buorexnomorus —
Ba)KHEHIIIasi MPOU3BOUTENbHAS CHUJIa
COBPEMEHHOCTH

(Ha OGMOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)»

JTOCTH>KEHUSI MUKPOOUOJI0TUYECKOM
TEXHOJIOTHH.

OO0OCHOBBIBATH 3HAUEHHE
OHMOTEXHOJIOTUH

IUIA CEIbCKOXO03SIMCTBEHHOT'O
MIPOM3BOJICTBA

16.2

OcHOBHBIE
HarnpaBJICHUS
CUHTETUYECKOU
OMOJIOTHH

Co3nanue TeXHOJIOTUN U
MHCTPYMEHTOB IE€JIEHAIIPABICHHOTO
M3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C EJbIO TTOJTy4YEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKAIllMX HE BCTPEYAIOIINECS

B IIPUPOJIe OMOCUHTETUYECKHUE Ty TH.
Knerounas nnxxenepus. Meto bl
KYJIbTYPBI KJIETOK U TKAHEH PACTCHUH U
#KUBOTHBIX. KprioGanku. Comatuueckas
TUOpUIU3AINS 1 COMAaTUYECKHIMA
sMmOpuorenes. Mcnons3oBanue
rarjon/IOB B CEJIEKIIUHA PACTCHUI.
llonyuenue MOHOKIOHALHBIX AHMUMEIL.

PackpriBaTh coep:kaHie TEPMUHOB U
MIOHSATHI: KJIETOYHAsI HHKCHEPHUSI,
KJICTOYHAsI TEXHOJIOTHS, METO/T
KYJIbTYPBI KJIETOK U TKaHEH,
TOTUMOTEHTHOCTh, TUTIOPUNIOTEHTHOCT,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHATILHOE
Pa3MHOKEHHUE PACTCHUM, COMaTHUYeCKas
rudopuaAn3aLnsl, TarIouIbl, THOPUIOMBI,
MOHOKJIOHAJIbHBIC U MOJIMKJIOHAJIBHBIC
aHTUTENA, METO TPAHCIIJIAHTAIMH SJIED,
KJIOHUPOBAHHUE.

XapakTepu3zoBaTh OCHOBHBIE
HaIpaBJICHUS] CAHTETUYECKOM
OMOoIOTHH.
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Hcnonvzosanue MOHOKIOHATbHBIX U
NOJUKTIOHAIbHBIX aHmumen

6 meouyure. VickyccTBeHHOE
OIUIONOTBOpEHHE. PEKOHCTpYKIIMS
SAUIEKIIETOK U KJIOHUPOBaHUE
AKUBOTHBIX. METO/I TpaHCIUIaHTAlUU
anep KIeTok. Texnonoeuu
0300p06GIeHUsl, KYTbMUBUPOBAHUS U
MUKDPOKAOHANLHO20 PAZMHOINCEHUS
CeNbCKOXO03AUCMBEHHBIX K)IbMYP.
JdemoHncTpanuu

Tabauiel u cxembl: «Kierounas
UHXXCHEPU D

OnuchiBaTh HA KOHKPETHBIX MPUMEpPax
METO/Ibl KJICTOUHOW MH)KEHEPHH.
[IpuBOIUTHE MpPUMEPHI UCTIOJIb30BAHMUS
MOHOKJIOHAJILHBIX U IMOJHUKIOHAIBHBIX
AHTUTE B MEIUIIMHE.

O1eHUBaTh 3HAYECHUE CUHTETHYECKOM
OMOJIOTHH JIISI CEIBCKOTO X03SMCTBA U
M€ IUIIHBI

16.3

XpOMOCOMHas U
TeHHAasi UHKEHEPHS

XpOMOCOMHAas ¥ TeHHAasA HHKEHEPHSI.
HckyccTBEHHBIN CUHTE3 TEHA U
KOHCTPYHUPOBAHUE PEKOMOMHAHTHBIX
JHK. Coz0anue mpanceennwvix
opz2anuzmos. JJocTuxenus u
IIEPCIIEKTUBBI XPOMOCOMHOM U T€HHOM
WHXEHEpUH. DKOJOTHYECKUE U
ATUYECKHUE MPOOJIEMbI TEHHOM
WHXCHEPUHU.

JdemoncTpanuu

Tabauiiel U cxembl: «I'eHHas
UHXXCHEPUSD)

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSATHI: TeHHAs! NHXKEHEPUS,
PECTPUKLIMOHHBIE SHIOHYKJIEA3bI
(pecTpUKTa3bl), TUMKUE KOHIIHI,
IJ1a3MUbL, PECTPUKIIUS, TUTHPOBAHUE,
TpaHchopMaLysl, CKpUHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOJU(DUITUIPOBAHHBIE) OPraHU3MBI.
OnuchIBaTh METO/IbI PEPOYKTUBHOTO
U TEPANeBTUYECKOr0 KIOHUPOBAaHUS,
KJIETOYHBIE TEXHOJIOITMH U CIIOCOOBI
reHeTHYEeCKON MHKEHEPHUH.
XapakTepu3oBaTh JOCTUKEHUS TEHHOU
WHXKEHEPUH.
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O11eHuBaTh PKOJIOTHYECKHE U
ATUYECKHE MPOOJIEMbI KJIOHUPOBAHUS U
CO3JaHHs TPAHCTEHHBIX OPTaHU3MOB,
MEPCIIEKTUBBI PA3BUTHSI XPOMOCOMHOM
Y TEHHOW UHXECHEPUU

16.4

Mennnunckue
OMOTEXHOJIOTUHU

MeaunuHckre OMOTEXHOJIOTHH.
Ilocmeenommnas yugposas
meouyuna. I11]P-ouaenocmuxa.
Memabonomuwlil ananus,
2EHOYEHMPUYECKULL AHAU3
npomeoma uenosexa 0Jis OYeHKU
COCMOSHUS €20 300PO8bSL.
Hcnonv3osanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-6uounsicenepus ons pazpabomku
@DYHOAMEHMAILHBIX OCHOB
MeOUYUHCKUX MEXHOTI02UL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02ULl MPEXMEPHO2O
ouonpunmunea u cxagpgponrounea
0J151 peutenus 3a0a4
NepCOHANUIUPOBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHBIX BAKYUH C YEIbIO
obecneyeHuss KOMOUHUPOBAHHO
3awumol om 8030youmeneti OPBU,
YCMAaHOB8IeHUe MONEKYISAPHBIX
MEXaHU3M0o8 (YHKYUOHUPOBAHUS

PackpbiBath copepxanue TEPMUHOB U
MOHATUI: MEIUITTHCKAS
OMOTEXHOJIOTHS, META00JIOMHBII
aHaJM3, TCHOIEHTPUYECKUI aHaIIn3,
MepCcoOHATU3UPOBAHHAS MEIUIIMHA,
pereHepaTuBHAsl MEIUIIMHA.
XapakTepu3oBaTh METObI
MEeTa00JIOMHOTO U T€HOIICHTPUUYECKOTO
aHaJIn3a; UCIOJIb30BAHUE CTBOJIOBBIX
ki1eToK; [ ILIP-nnarnocTuky; TapreTHyro
Tepanuio paka
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PHK-cooepaicawux eupycos,
8bI3b18AIOUUX OCOOO ONACHbLE
3a001e8aHUsL YeNI08EKA U HCUBOMHBIX

Htoro yacos o teme 8
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 136

YACOB I10 I[TPOI'PAMME
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