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Pabouas nmporpamma o yueonomy npeamery «buonorus» (yriyOaéHHbIA YPOBEHB)
(mpeametHas obnacth «EcTecTBeHHO-Hay4YHBIE MPEAMETHI») (Janee COOTBETCTBEHHO —
nporpamma 1o OuoJIoruu, OUOJIOTHs) BKIIOYAET MOSICHUTENIbHYIO 3aMUCKY, COAepKaHue
oOy4eHHUsl, IUNTAHUPYEMbIE PE3YJIbTaThl OCBOCHUSIITPOTrPAMMBI 110 OMOJIOTHH.

[losicHutenpHas 3amucka oTpakaeT OOIIMe LMW M 33JaYd H3y4eHUs: OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3YyUYCHHUIO O0Yy4arolMMUCH,
MECTO B CTPYKType yueOHOro IjaHa, a Takke NOIXOJAsl K OTOOpY CcoaepKaHus,
K OIpEACIICHUIO IUIAaHUPYEMBbIX pe3yJbTaTOB ©U K CTPYKTYpe TEMaTUYECKOro
TUTAaHUPOBAHMUS.

Copepxanne OOy4YeHHs] pPacKpbhIBaeT COJAEpKATENbHBIE JUHHUH, KOTOPBIC
npeaiaraloTcs Juisi 00s3aTeNIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CpPEIHEro
oO1rero oOGpa3oBaHMs.

[InanupyemMble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl 1O OHOJIOTMM BKJIHOYAIOT
JUYHOCTHBIE, METANpEIMETHBIE PE3yJIbTaThl 32 BeChb NEpHoj OOydeHHs Ha YpPOBHE
cpenHero oomero oOpa3oBaHMs, a TAaKXKe MPEAMETHBIE TOCTHKEHUS 00ydarolerocs 3a
Kbl T0/1 O0y4eHUSI.

INOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1o 6MOJIOTUM Ha YPOBHE CpeHET0 o01Iero oopazoBaHus pa3paboTaHa
Ha ocHOBe DenepanbHoro 3akoHa OT 29.12.2012 Ne 273-®3 «0O6 o006pa3oBaHUUB
Poccuiickoii  ®@epepaunn», PI'OC COO, Konuenmuu mnpenogaBaHus y4eOHOTO
npeameta «buosiorus» W OCHOBHBIX TOJIOKEHUH (enepanbHON pabouel MporpaMMbl
BOCITUTAHUSI.

VYyeonsiii npeamer «buosorus» yrinyonénHoro yposHs usydenus (10—11 kmaccsl)
ABJIIETCSI OJHUM M3 KOMIIOHEHTOB TIpeIMeTHON obnactu «EcTecTBeHHO-Hay4YHBIC
npeametb». CormacHo nonoxeHusMm OI'OC COO npoduiibHbIe yuyeOHBIE MPEIMETHI,
n3ydyaeMble Ha yIIIyOJIEHHOM YpOBHE, SIBJISIOTCA criocooom auddepeHimanuu o0yueHus
Ha ypOBHE CpeIHero o01mero oo0pa3oBaHus U MPU3BaHbl 00ECIICUUTh PEEMCTBEHHOCTh
MEK]Ty OCHOBHBIM OOIIMM, CPEHUM OOIIHUM, CPEIHUM MPOPECCUOHATBHBIM U BBICIIIMM
oOpa3zoBaHueM. B TO ke Bpemsi KaxAblii U3 3TUX YYEOHBIX MPEAMETOB JOJIKEH ObITh
OPUEHTHUPOBAaH Ha TPHUOPUTETHOE pEIICHHE O0pPa30BaTEIbHBIX, BOCIHUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4, CBS3aHHBIX ¢  MnpodopHeHTalMer  oOydarouuxcss U
CTUMYJIMPOBAaHUEM HWHTEpEeca K KOHKPETHOW OO0JacTH HAay4YHOTO 3HAHUS, CBS3aHHOTO
c OMoJIoTHEH, MEAUITMHOM, DKOJIOTHEH, TICUXOJIOTHEN, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma mo Ouojoruu JaéT MPEACTaBICHHE O 1MW W 3ajladyax H3Y4YeHUs
yuebHoro npeamera «buonorus» Ha yriyOJaEHHOM ypOBHE, OINpenessieT 00s3aTenbHOoe
(MHBapHaHTHOE) NPEIMETHOE COJEp’KaHHE, €ro CTPYKTYpHpOBaHHE MO pasienam u
TEMaM, pacIpelesieHne I0 KJlaccaM, PEKOMEHIYET IOCIEA0BAaTENbHOCTh H3YyYEHHUS
y4eOHOT0 MaTepHalia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH



y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEW oOyuwaromuxcsi. B mporpamme
no OWOJIOTMH pealn30BaH MPHUHIMII MPEEMCTBEHHOCTH C HU3yYE€HHEM OMOJIOTHH Ha
YpPOBHE OCHOBHOTO 001miero oOpa3oBaHus, Onarogaps ueMy MpOCMAaTpUBAETCS
HalpaBJICHHOCTh ~ HA  TOCIEAyIollee  pa3BUTHE  OUOJOTMYECKUX  3HAHMM,
OPUCHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, PEACTABICHUN O 3I0POBOM 00pa3e KU3HH, HA BOCIIUTAHHE
OepeKHOr0 OTHOLLIEHUS K OKPY’Karollel NpupoaHo cpeae. B mporpamMme no Ononoruu
TaK)Ke€ TI0Ka3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buornorus» B peanuzanuu
tpeboBannit PI'OC COO Kk T™IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
IpeIMETHBIM pe3ylibTaTaM OoOydeHHs U B (POPMUPOBAHUU OCHOBHBIX BHUJOB YYEOHO-
MO3HABATENIbHON  JIEATENIbHOCTH  OOYYalOIUXCS MO  OCBOCHHMIO  COJEPKaHUS
OMOJIOrMYECKOr0 00pa30BaHus Ha YPOBHE CPEAHEro 0011ero o0pa3oBaHus.

VYuebubiit npeamer «buosjorus» Ha YpPOBHE CpeIHEro oO0Iiero oOpa3oBaHUS
3aBeplIaeT OMOJOrnYeckoe 0Opa3oBaHUE B IIKOJE M OPUEHTUPOBAH HA paCIIUpPEHHUE U
yrayOjeHue 3HaHuid OOyYarouuxcsi O JKMBOW MPHUPOAE, OCHOBAaX MOJIEKYJIAPHON H
KJIETOYHOW OMOJIOTUH, 3MOPHOJIOTMM U OHOJIOTUM DPA3BUTHUS,, T€HETUKHU, CEJIEKIIHH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha  yriayOJE€HHOM  ypOBHE
OPUEHTHPOBAaHO Ha IMOATOTOBKY OOYYaromMXCS K MOCJIEIYIOIIEMY MOJIyYEHUIO
OMOJIOTMYECKOTr0 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHETO MPOphecCUOHAIBHOIO
obpaszoBanusi. OCHOBY €ro coepXaHHsl COCTaBISET CUCTEMa OMOJOTHYECKUX 3HAHMIM,
MOJyYEHHBIX MpPU H3y4YE€HUU OOYYaIOIMMUCSA COOTBETCTBYIOIIMX CHCTEMaTHUYECKHUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero oOpazoBanus, B 10—11 kiaccax atu
3HaHUS MOJy4yaroT pa3BUTHE. Tak, pacIMpeHbl U yriayOieHbl OMOJOrMYecKrue 3HaHUS
O pacTeHHAX, JKUBOTHBIX, Tpubax, OakTepusX, OpraHU3Me 4YeloBeKa, OOIuX
3aKOHOMEPHOCTSIX JKW3HM, [OTOJHHUTEIHHO BKIIOYEHBI OWOJIOTUYECKHE CBEICHUS
IPUKIIATHOTO U TOMCKOBOI'O XapaKTepa, KOTOPble MOKHO MCIOIb30BaTh KaK OPUEHTHPHI
JUTs1 TOCTIeAyIoIero Bioopa npodeccun. Bo3amokHa Takyke MHTErpanus OMOJIOTHYECKUX
3HaHUH ¢ COOTBETCTBYIOLIMMHU 3HAHUSMU, TOJTyYEHHBIMU O0yUaOMMHCS TPU U3yUYEHUU
bu3UKY, XUMUH, reorpaduy U MaTEMATHUKHU.

CtpykTypa mporpaMMbl 1O OHOJIOTHM OTpakaeT CHCTEMHO-YPOBHEBHIH U
HBOJIIOLIMOHHBINA MOIXOAbI K U3yueHHto Onosoruu. CoriacHoO UM, U3y4aroTcs CBOMCTBa
¥ 3aKOHOMEPHOCTH, XapaKTepHBIC NIJISl KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIIHH,
HBOJIIOLIMY OPTaHUYECKOTr0 MUpa Ha 3eMiie, COXpaHeHHsI OMOJIOTHYECKOT0 pa3HO00pa3us
ianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIETOYHOU OMOJIOTHH,
IMOpPHONIOTUN W OWOJOTHH Pa3BUTHsI, TEHETHUKH U CEJCKIMH, OWOTEXHOJOTHUH W
CUHTETUYECKON OHMOJOTUM, aKTyaJIM3UPYIOTCS 3HAHHUS OOydarommxcsi 1Mo OOTaHMKE,
300JI0TMH, aHATOMUH, (U3HoJ0orun yenoBeka. B 11 kiacce n3yyarorcs 3BOJIIOLIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U y4eHHe 0 buocdepe.

VYuebnsiit npenmet «buosiorus» npusBaHa 00eCeUnTh OCBOCHUE 00YUYaAOIITUMUCS
OMOJIOTMUECKUX TEOPUHN W 3aKOHOB, MJIeH, MPUHIIMIIOB U MPABWJ, JIEXKAIIUX B OCHOBE



COBPEMEHHOHW €CTECTBEHHO-HAy4YHOM KapTUHBl MHpaA, 3HAHUM O CTPOCHMHH,
MHOT000pa3u M OCOOCHHOCTAX KIETKH, OpraHu3Ma, IOIyJsuu, OHOLIeH03a,
HKOCUCTEMBI, O BBIAIONIMXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMOJIOTUM, TPHUKIAJAHBIX acleKTax OWOJOrMYecKuX 3HaHuM. Jlns pa3Butus u
NOJIJIEP’KaHUs UHTEpeca 00yUJaroMXCcs K OMOJIOTUU HapsIly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuala B COACP>KaHUU MPOTPaMMBbI IO OUOJIOTUHU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHS W Pa3BUTHUSL TOM UM UHOM 00yiacTu OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekHBIX YYEHBIX B PpEIICHHE BaKHEHIIMX
OMOJIOTUYECKUX U IKOJIOTHUECKHUX MPOOIIEM.

Lens uzyuenuss ydeOHoro mnpenmera «buonorus» Ha yriayOn€éHHOM ypOBHE —
OBJIaJIcHUE O0YYarOUMMHUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHON OpraHu3aluu
KUBBIX CUCTEM DPA3HOTO paHra U NpUOOpEeTEeHHE YMEHUM HCIOJIb30BAaTh 3TH 3HAHUSA
B (opMHpOBaHMM HHTEpeca K OINpeAeNeéHHOW 00JacTH MNpogecCHOHATbHON
JESTEIIbHOCTH, CBSI3aHHOM C OMojorueil, uiam K BbIOOpY Y4eOHOIro 3aBeleHUs i
IPOAOKEHUS OMOJIOTHYECKOr0 00pa30BaHusl.

JlocTukeHue 1end u3ydeHus: yueOHoro npeamera «buonorus» Ha yriyOJl€HHOM
YPOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIMIMNX 3a]1ay:

OCBOEHHE OOYyYaroIMMHCS CHUCTEMbl OHOJIOTUYECKUX 3HaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMLIMIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHpA;
O CTpPOCHUH, MHOTooOpa3sMu H OCOOCHHOCTSIX OHOJIOTHYECKHX CcHucTeM (KJIeTKa,
OpraHu3M, MOMyJsilus, BUJl, OMOreoleH03, Ouocdepa); O BBIAAOIIUXCA OTKPBITUIX U
COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHWE OOydYarouMxcsi C MeTOJAaMu TO3HaHUS JKMBOM  MPUPOJBIL:
UCCJIEIOBATENbCKUMU METOJAaMH OMOJIOTMYECKUX HAYK (MOJEKYJISIPHOW M KJIETOYHOM
OMOJIOTHH, YMOPUOJIOTHHN ¥ OMOJIOTUH Pa3BUTHS, TCHETUKU U CEJICKIIUU, OMOTEXHOJIOTHHU
Y CUHTETHYECKOUN OMOJIOTHH, NTaJIC€OHTOJIOTUH, SKOJIOTHH ); METOAAMHU CAMOCTOATEILHOTO
MPOBEICHUSI OMOJOTUUECKUX UCCIEAOBAHUMN B JJaOOpaTOpUu U B puUpoje (HabIroaeHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE);

OBJIAJICHHE  OOYyYalOUMMHUCA  YMEHUSIMH: CaMOCTOSITENIbHO ~ HaXOJUTh,
aHAIM3UPOBaTh W HUCIOJb30BAaTh OWOJOTMYECKYI0 HH(POPMALIMIO; MOJIb30BATHCSA
OMOJIOTUYECKOM TEPMUHOJIOTHEN W CHUMBOJIMKOM; yCTaHABIMBATh CBSI3b MEXAY
pa3BUTHEM OMOJIOTHH U COLMATBHO-DPKOHOMHUYECKUMHU U HKOJIOTHYECKUMHU MpoOieMaMu
YeJIOBEUECTBA; OICHUBATH IIOCIEJCTBUS CBOEH JIEATEIbHOCTU 10 OTHOIICHHUIOK
OKpYyaroueil IpupoaHoON cpene, COOCTBEHHOMY 3/I0POBbIO U 3I0POBBIO0 OKPYKAIOIIMX
JaoJed; OOOCHOBBIBATH UM COONMIOAATh Mepbl MPOQPMIAKTUKA  MH(GEKIIMOHHBIX
3a00JieBaHUM, TMpaBWia TOBEACHUS B TNPUPOJE M oOecreueHus 0e30MacHOCTH
COOCTBEHHOM KHU3HENEATEIbHOCTH B YPE3BbIUAWHBIX CHUTyalUsiX NPHUPOJAHOIO U
TEXHOTEHHOI'O XapakTepa; XapaKTepU30BaTb COBPEMEHHbIE HAYYHBIE€ OTKPBITHSB
o0acTH OMOJIOTUH;

pa3BUTHE Yy OOYyYaIOIIMXCS HMHTEJUIEKTYalbHBIX W TBOPYECKHUX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU



UCCIIEIOBAaHUSIMH B OHMOJIOTHH, pelIaeMbIMH €I MpoOJeMaMH, METOAOJIOTHEH
OMOJIOTUYECKOTO HCCIIEOBAaHMS, IMPOBEACHHUS SKCIEPHUMEHTAIBHBIX HUCCIIEI0BAaHUM,
pemieHust OMOJIOTMUECKUX 3a/a4, MOJICIUPOBAHUS OHUOJIOTUYECKHX OOBEKTOB |
IPOIIECCOB;

BOCIIMTaHKE Y 00yYaIOMIMXCs [IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOE B IIETIOM
U K OTACHbHBIM €€ O0O0bEeKTaM | SBJICHUAM; (POPMUPOBAHUE SKOJIOTHMUECKOM,
TeHETHYECKOM TI'paMOTHOCTH, OOILIEH KyIbTyphl MOBEAEHUS B IMPHUPOJIE; MHTErpaIHH
€CTeCTBEHHO-HAYUHBIX 3HAHUH;

npuodpeTeHne 00y4aroIuMuUCs KOMIIETEHTHOCTH B palUOHAIBEHOM
IPUPOAOIIONB30BaHUN (COOIIOIEHNE TPaBUJI MOBEJACHHUS B MPUPOJE, OXpaHbl BHUIOB,
IKOCHCTEM, Orocdepsrl), cOXpaHEHHH COOCTBEHHOTO 3/I0POBbS U 3I0POBbSI OKPYKAIOIINX
monen (cobmoaeHuss mep npoduiakTUKU 3a00JeBaHUl, oOecrieueHue Oe30MacHOCTH
KU3HEACATEIIbHOCTY B YPE3BBIUAMHBIX CHUTYyalUsIX MPUPOAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BAaHUS OHOJIOTMYECKUX 3HAHUW U YMCHUUB
MOBCEIHEBHOM JKU3HH;

CO3J]aHUE YCIOBUHM JJI1 OCO3HAHHOI'O BbIOOpa OOYyYarOUMMUCS WHIWBHIYaIbHOU
oOpa3oBaTenbHOI TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCJIETYIOLIEMY
npo(eCCHOHATILHOMY CaMOONPEIEICHNI0, B COOTBETCTBUU C HHIUBUAYATbHBIMU
MHTEpecaMu U MOTPEOHOCTSIMH PETHOHA.

Oo0111ee yncio YacoB, PEKOMEHIOBAaHHBIX JUIS U3YYEHUsI OMOJIOTUH HA YTIIyOJIEHHOM
ypoBHe, — 204 yaca: B 10 xnacce — 102 ygaca (3 yaca B Hezneno), B 11 knacce — 102 gaca
(3 yaca B Heneno).

OT6op opraHu3anMoOHHBIX (OPM, METOAOB M CPEACTB OOyYeHHUS OHOJIOTUHU
OCYIIECTBISIETCS € YYE€TOM CHeUM(UKH €ro COJAep)KaHWs W HalpaBICHHOCTHHA
OpOAODKEHHE  OMOJOTMYEecKoro  oOpa3oBaHMs B OpraHU3alUsAX  CPEJHEro
po(eCCHOHANEHOTO U BHICIIIETO 00pa30BaHUsI.

OO0s13aTeNBbHBIM YCIIOBUEM TMPU OOY4YeHHHM OWOJOTHH Ha YIriayOJIEHHOM YPOBHE
SBJIIETCSL TpPOBEJEHUE J1a0OpaTOPHBIX M MpakThyeckux pador. Takxke ydactue
OoOyJaromuxcss B BBIMOJTHCHUH TPOCKTHBIX M y4eOHO-UCCIEAOBATEIbCKUX paboT,
TeMaTHKa KOTOPBIX OIpENEseTCs] YYUTEJIeM Ha OCHOBE HMMEIOLIUMXCS MaTepHalbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIAHBIX YCIOBHM.



COJIEP) KAHUE OGYUEHUS!

10 KJIIACC

Tema 1. buoJsiorus kKak Hayka

CoBpeMeHHas Ouosiorus — KOMIUIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHSA
ononornu. buonorndeckue Hayku W w3ydaeMmble MU MpoOieMbl. DyHIaMEHTAIBHEIE,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HadueHne Owonoruu B (OPMHPOBAHWUA COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccuun, cBsa3aHHble ¢ Ouosiorueil. 3HauYeHHE OWOJIOTHMUB
IIPAKTUYECKOM  JEATEIIBHOCTH  4YEJOBEKA:  MEIWLMHE, CEIbCKOM  XO3SMCTBE,
MIPOMBIILJIEHHOCTH, OXPAHE IPUPOIBI.

JleMoHCTpanuu

[Toptpetrsi: Apucrotens, Teodpact, K. Jlunne#t, X.b. Jlamapk, Y. [JapBun,V.
I'apsen, I'. Mengens, B.M. Bepnanckuii, W.II. IlaBmoB, WN.M. Meunukos, H.W.
Bagunos, H.B. TumodeeB-Pecosckuid, [Ix. Yorcon, @. Kpuk, /[.K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTMM C JpYrUMU Haykammu», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7KuBble ccTEMbI U UX U3yUEeHUE

XKuBble cucTeMbl Kak NpeaMeT u3ydeHus: Oumosiornd. CBOMCTBA >KMBBIX CHCTEM:
€IUHCTBO XUMHYECKOTO COCTaBa, JHCKPETHOCTh M UEJIOCTHOCTh, CJIOKHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTIaHU3aLHsl, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb, POCT U PA3BUTHE.

YPpOBHH OpraHU3alMU >KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJICTOYHBIM, TKAHEBBIN,
OpPraHU3MEHHBIN, TOMYJSIMOHHO-BUAOBON, ASKOCHCTEMHBIN (OMOTeOIeHOTUYECKUIA),
ouocdepnsbiil. [Iporecchl, MpoUCXoAsIIME B KUBBIX cucTeMax. OCHOBHBIC TMPU3HAKU
xuBoro. JKu3Hb kak ¢opma cyiiecTBoBaHus maTepuu. Hayku, u3ydaromue >XKUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpPraHU3AIMH.

N3yuenue »xuBBIX cucteM. Mertonbl Ouosormdeckoi Hayku. Habmionenue,
M3MEpPEHHUE, DKCIIEPUMEHT, CHUCTEMaTu3auus, MeraaHainu3. [loHsaTtne o 3aBucUMON U
HE3aBUCUMON mnepeMeHHoM. [lnmanupoBanue skcnepuMeHnTa. [locTaHOBKka M mpoBepka
runiote3. HyneBas rumote3a. I[lonstue BeiIOOpKM u €€ mocToBepHOCTH. Pazdpoc
B Ouonornueckux aaHHbIX. OIllEHKAa JOCTOBEPHOCTH TOJYYEHHBIX pE3yJIbTaTOB.
[TprurHBI HICKAXKEHUS PE3YIbTATOB dKCTIEpUMEHTA. [[OHSITHE CTAaTUCTUYECKOTO TECTA.

JemMoHCcTpanuu

Tabmuubr u cxembl: « OCHOBHBIC MTPU3HAKU KU3HW», «BHOTOTHYECKHUE CUCTEMBI,
«CBOICTBa XKUBOW MaTEpUN», «YPOBHU OPTaHU3ALMMU KUBOU MPUPOIbD», «CTpoeHUE
JKUBOTHOM KJIETKN», «TKaHU KUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreorneHos», «buochepar, «MeToabl H3ydeHUS )KUBOU TPUPOIBD».

! Conmeprkanue mporpamMMbl, BHIIEICHHOE KYPCUEOM, HE BXOIUT B IIPOBEPKY TOCYAapPCTBEHHOM UTOroBo# arrectaruu (IA).



OO6opynoBanue: 1abopaTopHOE 00OPYIOBAHKE JJIsSI IPOBEACHUS HAOIOICHHM,
U3MEPEHUN, JKCIIEPUMEHTOB.

[IpakTuyeckas pabora

«Mcnonp30BaHe pa3TMYHBIX METOIOB TP U3YUEHUHN KUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHAIbHAS €AUHUIA >KUBOTO. VICTOpUS OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIann, M. llneinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOMN KJIETOUYHON TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMaTorpadus,
anekTpodopes, METol MEUYEHBIX aToOMOB, duddepeHnnanbHoe HEeHTPUPYrupoBaHue,
KyJIbTUBUPOBAHUE KJIETOK. M3yueHue ¢Hukcupo8aHHblXx Klemok. DIEKTpOHHas
MUKpockonus. Kongokanebhas mukpockonus. BumanvHoe (npudsicusnenHoe) uzyyeHue
KJIemOK.

JleMoHCTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K.M. bap.

Tabmuubr U cxembl: «CBETOBOM MHUKPOCKOI», «DJEKTPOHHBI MHUKPOCKOID»,
«HcTopus pa3BUTHS METOI0B MUKPOCKOITAW.

OO0GopynoBaHMe. CBETOBOM MHUKPOCKOI, MHKpONpenapaTbl  pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

[IpakTuyeckas pabota

«3yyenre MeTOMOB KIJIETOUHOM Owuosoruu (xpomartorpadus, 3yexTpodopes,
mudepenunansaoe neHTpudyruposanue, I1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOJIEMEHTHL. Boa u eé
pOJIb  Kak pacTBOPHUTEIN, pEareHTra, y4acTHE B CTPYKTYpUPOBAaHUHM  KIIETKH,
TeIoperyasiunu. MuHepasabHble BeEleCTBa KJIETKH, UX Ouosiornyeckas poiib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonormdeckue noimMepbl.  benkwu.
AMMHOKHUCIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBOM Mosekyibl. [lepBuunas
CTpyKTypa Oefnka, NenTHIHas CBA3b. BTOpUuHas, TpeTuyHasi, Y4eTBepTUYHASI CTPYKTYPBHI.
Henatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonorndeckue ¢yHKIUN
oenkoB. Ilpuonul.

VYrieBoapl. MoHoOcaxapupl, JuUcaxapupl, OJHMIOCaXxapuipl W MOJHCAXaPUIBL.
OOmumii T1aH CTPOCHUS M (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBoJI0B. buomornueckue
(GYHKIIMH yTIIEBOIOB.

Jlumuasl. T'mapodunsHO-TUApOPOOHBIE cBoMcTBa. Kraccudukauus IUOUAOB.
Tpurnunepuabl, GochoIUuIbl, BOCKU, CTEPOUIbl. buonornueckue GyHKIUH JUATTHAOB.
OO6mue cBoiicTBa  OMOJIOTMYECKUX MeMOpaH  —  TEeKydecTb, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TOJIYIIPOHUIIAEMOCTb.

Hyxneunoseie xkuciorsl. JHK u PHK. CrpoeHne HyKIE€MHOBBIX KHCIIOT.
Hyxneorunpr. [Mpunmun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK —



NBOWHas criupaib. MectoHaxoxaeHue u ouonornueckue pynkuuu JIHK. Bugsr PHK.
Oynkuuu PHK B knetke.

Ctpoenue moisiekyiasl AT®. Makpospruueckue cBsizu B Moiiekyiae ATO.
buonornyeckue @ynkiuu AT®. BoccTaHOBIEHHBbIE MEPEHOCUUKH, HMX (QPYHKIUU
B KJeTke. /[pyeue uyxaeosuompugpocpamor (HT®). CexBernupoBanue JIHK. Memoowi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouoyiorusi: OWMOXMMHUYECKHEe U OMODHU3WYECKHE WCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKY1. Modenuposanue cmpykmypsl u
dyukyull 6uomonexynr u ux xKomniexcos. Komnvromephwviii ouszaiin u opeanuueckuil
cuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

IToptpetsl: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacripefieieHue XMMHUYECKUX 3JIEMEHTOB B HEXHUBOW IMPUPOAEH,
«PacnipeneneHne XMMUYECKUX AJIEMEHTOB B KUBOU MIPUPOJIEN.

Tabmuiet u  cxeMmbl: «llepuonuueckas Tabauila XUMHUYECKHX HJIEMEHTOBY,
«CTpoeHue MoOIJIEKyJIbl BOAbI», «BelecrBa B cocTaBe oOpraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTyphl O€nKoBOM MOJEKyNb», «CTpoeHHE MOJIEKYT
YTIIEBOOB», «CTpOCHHE MOJEKYN AUNUIAOBY», «HykinenHoBble KHCIOTBD, «CTpOeHHE
Monekyiabl ATDy.

OO6opyoBaHue: XUMUAYECKasI TOCY 1a U 000pyA0BaHHE.

JlaboparopHas pabota «OOHapyxkeHHe OCIKOB ¢ TOMOIIbI0 KauyeCTBEHHBIX
peaKIUii».

JlabopatopHas pabora «MccnegoBaHue HYKICHMHOBBIX KHCIOT, BBIICICHHBIX
13 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KIETKH

Tumel  KIETOK:  JyKapuoTHYecKas U Npokapuotuueckas. CTpyKTypHO-
(GyHKUHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHUYeCKOW KieTku. Kmertounas creHka OakTepuil W apXxeil.
Oco0eHHOCTH CTpOEHUsl TeTepOoTPO(HON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKApPUOT B OMOIIEHO3aX.

Crpoenne ¥ (PyHKUMOHUPOBAHUE SyKApUOTHUECKOW KieTku. llmazmatmueckas
MeMOpaHa (masmaniemma). CTpykTypa IUia3MaTHdecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIA (Auddy3us, obOnerdyéHHas
muddy3us), aKTUBHBIM (TMEPBUYHBIA W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIIOPT).
[Tomynmponumaemocts MemMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHAOIUTO3:
MUHOLUTO3, (aronurTo3. k3o1uTo3. Kierounas crtenka. Ctpykrypa U (GyHKIUU
KJIETOYHOW CTEHKH PACTEHUH, TPUOOB.

Hurtonnasma. I[lurtozonb. Ilutockener. JIBukeHwe nMTOIIa3Mbl. OpraHou bl
KieTk. OgHOMeMOpaHHbIE OpPraHOUJbl KIETKU: 3HaorazMaruyeckas cetb (JI1C),
anmapaT ['onpIKU, JTU30COMBI, UX CTpOEHHE U (PYHKIUH. B3anmocBs3b



OJIHOMEMOpPAHHBIX OpPraHouAOB KJIETKU. CTpoeHue TpaHyISIPHOrO PETUKYTyMa.
Mexanusm wnanpasenenusi 6eakos 6 IIIC. CuHte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmagkuii (arpaHyisipHbIA) SHAOIMIA3MATHUYECKUN PETUKYITYM.
CekperopHast (yHkiusi anmnapatra [onbxu. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxos ¢ annapame I'onvoxcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Bakyonu pacturensHbix kiietok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOM/IbI KIIETKU: MUTOXOHAPUH, IUIACTUIBL. [Ipoucxodcoenue
mumoxonopuil u nracmud. Cumouoeenes (K.C. Mepeockosckuit, JI. Mapeynuc) . Ctpoenue
U QYyHKIMH MUTOXOHApPUN U macTui. [lepBUuHbIe, BTOPUYHBIE U CIIOKHBIC TUIACTHIBI
(OTOCUHTE3UPYIOLIUX PYKAPUOT. XIIOPOILIACThI, XPOMOIUIACTHI, JIEWKOILIACTHI BHICIITUX
PaCTCHUM.

HememOpanubsie opranouasl kietku CrpoeHwe W (QYHKIUU HEeMEeMOpaHHBIX
OpraHouJIoB KieTku. Pubocomsl. [lpomescymounvie gunamenmor. MUKpo(UIaMeHTHI.
Axmunosvie mukpoguramenmsi. MBIIEUHbIE KIETKU. AKMuUHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. Mukporpy6ouku. Knerounsiii nentp. CTpoeHUE W JBHKECHUE
KIYTUKOB M pecHMYeK. MukpoTrpyOoukn unuroruiasmel. LleHtpuons. benku,
accoyuupoB8anHvle ¢ MUKpo@uiamenmamu u Mukpompyoouxamu. Momopmvie 6exu.

Anpo. ObGonouka sapa, XpOMAaTHH, KapuOIUIa3Ma, SAPBIIIKH, MX CTPOCHHUE U
byHkuuu. SAnepHelil 0enkoBblid MaTpuKe. [IpocTpaHCTBEHHOE PACION0KEHHE XPOMOCOM
B UHTep(ha3HOM siipe. Dyxpomamun u cemepoxpomamun. belkun XxpomMaTuHa — TUCTOHBI.
Jlunamuka sa0eproti 060104KU 6 Mumo3se. A0epHvili mpancnopm.

Knerounsle BriatoyeHusi. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

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

Tabnuiet v cxembl: « CTPOCHHE DYKapUOTHUYECKON KIETKNY», «CTpOeHUE KUBOTHOM
KIeTKN», «CTpoeHUE PacTUTEIbHON KIETKN», « CTPOCHUE MUTOXOHIIPUNY, «Sapoy,
«CTpoeHrEe NPOKAPUOTUUECKOMN KIETKM.

OOopyoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEnaparbl  pacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIPENapaThl 0aKTepUabHbBIX KIETOK.

JlaGoparopHas paboTa «M3yueHne cTpoeHus KIETOK Pa3IMUYHbIX OPTaHU3MOBY.

[IpakTnyeckas pabora «/3yueHue cBOWCTB KJICTOYHOW MEMOpPaHbD».

JlabopaTopHass  pabora «lccinemoBanue — 1ia3MoiM3a M JIETIa3MOJIM3A
B PACTUTENIbHBIX KJIETKaX».

[IpakTtuueckass paboTta «lM3ydyeHue HOBMXKEHHMSI UUTOIIIa3Mbl B PACTHTENIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BellecTB U MPeBPallleHUE JHEPTUH B KJIeTKe

AccuMWIIALIMS. M AUCCUMWISIIIUSL — JBE CTOPOHBI MeTabonm3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIH U TeTepoTpodHBIA. YdyacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe odecrieueHue kietku: npespaiieHne AT B oOMEHHBIX
npoiieccax. GepMEHTATUBHBIN XapaKkTep peakuuid KIETOYHOro MeTaboan3Mma.
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depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHU3M JeicTBus. Kodepmentsl. Otnuums
(dbepMEeHTOB OT HEOpPraHMYEeCKUX KaTalu3aTopoB. beiku-akTuBaTOphl U OENKH-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKIUNA OT pPa3IUYHbIX
(haxkTopOoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCUEHHbILL
U oxcueeHHwll pomocunmes y bakmeputi. Ceemocobuparowjue nuemermsl U NUSMeHmbl
peakyuonHo2o yewmpa. Ponb XJoporutactoB B mpoiiecce gotocuHTe3a. CBeToBas u
TeMHoBas ¢aspl. Pomoovixanue, Cs., C4-u CAM-munwvt hpomocunmesa. IIpolyKTUBHOCTb
dboTtocunTe3a. BiusHue paznuuHbIX (PAKTOpOB Ha CKOPOCTH (DOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGUIIHUPYIOIINE
OakTepuu, >Kele300aKTepuu, CepoOAKTEPHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opokenus. [IpomykTel OpoxkeHuss H UX
UCIIOJIb30BAaHUE  YETIOBEKOM. AHa’pOoOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTHH M BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpPreTuyeckoro oomeHa. IloAroToBUTETHHBIM
aTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3bI.

buonornyeckoe OKUCIEHME, WM KIETOYHOE JAbIXaHHE. Poib MHUTOXOHApHIA
B Ipoleccax OHOJOrMYecKoro okucieHus. Lluknuyeckue peakiuu. OKHCIUTETBHOE
dbochopunupoBanue. Ouepeus membpannoz2o cpaouenma npomonos. Cumumez ATD:
paboma npomonnot AT@-cunma3zwel. [IpeumyniecTBa adpoOHOT0 MyTH 0OMEHa BEIIECTB
nepea aHa’dpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHcTpanuu

[Toptpersr: k. Ilpuctim, K.A. Tumwupsze, C. H. Bunorpanackuii,
B. A. DOurensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3», «IHEepreTuyeckuii oomMen», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XeMOCHUHTERY.

OOopynoBaHKe: CBETOBOM MHUKPOCKON, OOOpPYJOBaHUE MJi MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGoparopHas pabora «M3ydeHue KaTaIMTHYECKOH aKTUBHOCTH (PEPMEHTOB
(Ha mMprMepe aMHIIa3bl I KaTanas3bl).

JlabopaTopHas pabora «M3ydenne pepMEeHTATUBHOTO PACIICIIIICHUS TTIEPOKCUAA
BOJIOPOJIa B PACTUTENBHBIX M )KUBOTHBIX KJIETKAX).

JlabopaTopHas pabora «CpaBHEHHUE MPOIIECCOB (POTOCMHTE3A M XEMOCHUHTE3a».

JlabopaTopHas pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Haciiencrsennasi vHpopManus u peajau3anus €€ B KJIeTKe

Peaknun wmartpuuyHoro cuHre3a. I[IpyHUMN KOMIUIEMEHTAPHOCTA B PEAKIUAX
MaTpPUYHOTO CHUHTe3a. Peanmsarus HaciencTBeHHoW nuHpopmaruu. ['eHeTnueckuii Koz,
ero corcTBa. Tpanckpunuus — Mmatpuunbii cuHTe3 PHK. [IpuHOmne! tpanckpunouu:
KOMILIEMEHTAPHOCT, AHTUIAPAJUIETBbHOCTD, ACHMMETPUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTtHeix PHK B OuocuHTe3e Oenka.
VYcnoBust 6uocunresa 6enka. KonupoBanue aMuHokucioT. Poss pubocom B OnocuHTe3e
Oeka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enos. OpraHuszanus TreHoMa
y TMPOKApUOT W JYKApHOT. Perynsiuus akTUBHOCTH TE€HOB y MpokapuoT. ['mmortesa
onepoHa (®d. KakoO, XK. Mano). Monekynapuvie mexanuzmvl SKCHPECCUU 2eHO8Y
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomsi ceHos. Perynsanus 0OMEHHBIX
npolieccoB B kiieTke. KietouHslit romeoctas.

Bupycel — HekneTouHbsle (OpMBbI KU3HU W OOJMratHele mapasuThl. CTpoeHue
MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnennwiu yuxa JJHK-
cooepxcawux eupycos, PHK-codepaxcawux eupycos, obaxmepuogacos. Obpamuas
MPAHCKpUnyus, pesepmasa, unmezpasa.

Bupycubie 3a0osieBaHusi uesnoBeka, >KMBOTHBIX, pactenuit. CIIN, COVID-19,
COIMAJTbHBIE M MEAWIIMHCKHE TTPOOIIEMBI.

buoungopmamura: umnmeepayus u ananuz oOonvwux maccusos («bigdatay)
CMPYKMYPHBIX Ouo02udeckux oauHvlx. Hanomexuonoeuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHCTpanuu

[Toptpetsr: H.K. Konbnos, /{.11. UBaHOBCKUI.

Tabmunel 1 cxeMbl: «buocunTe3 Oenka», «['eHernueckuid Kon», «Bupycw»,
«bakrepuodarm».

[Ipaktuyeckas padora «Co3iaHue MOJIETU BUPYCa».

Tema 8. 7Ku3zHeHHBIH UK KJIETKH

Krnerounslit niuki, ero nepuoas! u perynsius. Uarepdasza u muto3. OcobeHHOCTH
MpOLIECCOB, TMpoTeKarmux B HHTepdaze. I[loAroToBka KIETKM K JICJICHUIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKUH W TMOCTCUHTETUYECKUI
(MpeMHUTOTUYECKUI) IEPUOIBI HHTEP(DA3BI.

Marpuunbii  cunte3 [JIHK — penmmkanms. I[lpunnuner permmmkanun  JIHK:
KOMIUIEMEHTAPHOCTD, MOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJUIEIBHOCTh. MEXaHU3M
permukaiuun  JIHK. Xpomocomel. Crpoenne xpomocom. Temomepsl M Ternomepasa.
XpOMOCOMHBII HaOOp KJIETKM — KapHOTUIM. JUIUTOMAHBIA W TalsIOMAHBIA HaOOpPHI
xpoMmocoM. ['omonornyneie XxpoMocomsl. [10510BBIE XPOMOCOMBI.

Jlenenue knetkn —Muto3. CTainu MUTO3a U TPOUCXOISAIINE B HUX NPOLECCHI. THUIIBI
MuTO3a. Kapnokunes u IUTOKMUHE3. broaornyeckoe 3HaueHUe MUTO3a.

Perynsuus MUTOTHUECKOTO LIMKIIA KIETKU. [I[porpamMmmupyemast kinerouHast rubens —
arnonTo3.

Knerounoe sapo, XpoMocombl, (yHKIIMOHAJIbHAas Te€HOMUKA. Mexanusmol
npoaugepayuu, oughghepenyuposxu, cmapenus u eudenu kiemox. «L{ugpposas knemra» —
ouounpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JleMoHCcTpanuu

Tabmumer u  cxeMbl: <« KH3HEHHBIM IUKI KJISTKH», «Muto3», «CTpoeHue
xpomocomy, «Pemmkanus JHK.
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OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKporpenapaTsl: «MUTO3 B KIIETKax
KOPEIIKA JIYKa».

JlabopaTopHas pabora «M3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopHas pabora «HaOmroneHne MuTo3a B KJIETKax KOHYMKA KOpelIka JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. CTpoenne u pyHKIMU OPraHU3MOB

buonorunueckoe pazHooOpaszue opraHu3moB. OTHOKIETOYHBIC, KOJIOHUAJBHBIC,
MHOTOKJIETOYHBIE OpPTraHU3MBI.

OcoOeHHOCTH CTPOEHUS M KU3HEAEATEIbHOCTH OIHOKJIETOYHBIX OPraHU3MOB.
baktepuu, apxew, OJHOKIETOUHBIE TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYTrHe
poTUCThl. KoJIOHManbHbIE OPraHNU3MBl.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. OpraHusMm Kak eInHOe 1enoe. I'omeocras.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeibHas, NOKPOBHAf,
NpPOBOJALIASL, OCHOBHAas, MexaHuyeckad. (OCOOEHHOCTH CTpPOEHMs, (QYHKUUH U
PACITOJNIOKEHMS TKAHEN B OPTaHaxX PaCTEHHM.

TkaHM KUBOTHBIX M YEJIOBEKA. THWIBI JKUBOTHBIX TKAaHEW: JSIHTENIHANIbHAS,
COCIMHUTENbHASA, MbllIeYHas, HepBHasA. (OCOOEHHOCTH CTpoeHMs, (QYHKIMA U
pAacCIIOIOKEHUS TKaHEH B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbple M reHEepaTUBHBIE OpraHbl pacTeHnd. Opranbl H CUCTEMBI
OpPTaHOB XMUBOTHBIX U 4eJIOBEKa. DyHKIIMN OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3smMoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX XMBOTHBIX. HapykHbIil M BHYTpeHHUH ckeyeT. CTpOE€HUE U THIIBI
COCIMHEHUS KOCTEMN.

JIBU>KEHHE OpraHu3MOB. J[BHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BMKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U HACTUH.
JIBWKE€HME MHOTOKJIETOYHBIX XMBOTHBIX M YEJIOBEKa: MbIlleuHas cuctema. Pedrekc.
CkeneTHbIe MBILIIBI U UX padoTa.

IIntanne opranmsmos. [lornomenue BOABI, YIJIEKUCIOTO ra3a M MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMM. [IuTaHune >KMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPHUKIETOYHOE
nuuieBapenue. [Iuranre mo3BOHOYHBIX )KUBOTHBIX. OTAEIBI MUIEBAPUTEIBLHOTO TPAKTA.
[TumeBapurenbHbie kKemnes3bl. [IueBapurenpHas cucTemMa 4ejioBeKa.

Jpixanue opranu3moB. Jprxanue pacteHuil. [[pixanue skuBoTHBIX. J{ud dy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe npixanue. [[pixarenbHas noBepxHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[bIXaHHE TO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLIMOHHOE
YCIIO)KHEHUE CTPOCHHUs JETKUX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeilbHas cHUCTEMaA
4yenoBeka. MexaHu3M BEHTWISLUMU JIETKUX y NTUL U MIJEKONHTArouX. Perymsuus
nbixaHus. /{pixaTenbHbie 00bEMBI.

TpaHCIOpT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUN. TpaHcropT
BEILIECTB Yy >KMBOTHBIX. KpoBeHocHas cucrema m e€ opranbl. KpoBeHOoCHas cucrema
MO3BOHOYHBIX KUBOTHBIX U yesoBeka. CepJue, KpOBEHOCHbIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpAIIeHHs. DBOJIIOLMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsnus.

Brinenenne y opranu3MoB. BeineneHue y pacteHuid. BeigeneHue y KMBOTHBIX.
CoxpatutenbHble Bakyonau. Opranbl BbiaeneHus. OuiabTpaius, cekpeuus U oopaTHoe
BCACBIBAHHE KaK MEXaHU3Mbl palOThl OpPraHoB BblaeNeHUsA. CBA3b IMOJOCTU Teac
KPOBEHOCHOW M BBIJCINUTENIBLHON CUCTEMaMHU. BpienieHne y mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHKimoHupoBanue Hedpona. OOpa3oBaHne MOYU y
YeJoBeKa.

3amuTa y OpraHu3MoB. 3alliTa Y OJHOKIECTOYHBIX OpraHu3MoB. Criopsl OakTepuii
Y LHUCThl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpencrsa
[MaCCUBHON M XUMHYECKOU 3aIUThl. OUTOHIINUIEI.

3amura y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX NMPOU3BOJHBIE. 3aliuTa
opraHuszma ot 0oze3Held. iMmyHHas cucreMa 4denoBeka. KileToOuHbI U TyMOpaJIbHBIN
UMMYHUTET. BpoXa€HHbI 1 npuoOpeTéHHbIl cnenupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-ceneKTuBHOro ummyHutera (II. Opnux, ®.M. bepuer, C. Tonerasna).
BocnanuTenbHble OTBETHI OpraHU3MOB. Poib BpOXKIEHHOTO MMMYHHUTETa B Pa3BUTHHU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocCTh U peryisuus y OpraHu3MoB. Pa3apakumMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxnuMocTs U peryisinus y pacTeHuid. PoCcToBbIE BemecTBa
Y UX 3HA4YCHHUE.

Hepsnas cuctema u pediextopHas peryisanus y »KUBoTHEIX. HepBHas cucrema u eé
OTZEJIBl. DBOJIOUMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y >KUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduektopHas ayra.
be3ycioBHbIE U YCIOBHbBIE PEPIICKCHI.

I'ymopanbHas peryisuus 1 3HAOKPUHHAs CUCTEMA )KMBOTHBIX U 4YeJIOoBeKa. JKernessl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. JlelicTBUEe TOPpMOHOB. B3anMOCBSA3b HEPBHOU U
SHJOKPUHHOM cucteM. | unoranamo-runoduszapHas cuctema.

JleMoHcTpanuu

[Toptper: N.I1. I1aBnos.

Tabmumst u cxeMbl:  «OAHOKJIETOYHBIE  BOAOPOCTN», «MHOTOKIETOYHBIE
BOoJIOpociny, «bakrepun», «lIpocreimmuey, «Opranbl IBETKOBBIX pacTeHUN», « CHCTEMBI
OpraHOB ITO3BOHOYHBIX JKHBOTHBIX», «BHYTpeHHE€ CTpOeHHE HACEKOMBIX», «TkaHH
pactenuity, «KopHeBbie cucteMb», «CTtpoeHue ctedis», «CTpoeHue JIUCTOBOM
IJIACTUHKNY, « TKaH! ®KUBOTHBIX», « CKelleT uenoBekay, «[IumeBapurenpHas cucteMa,
«KpoBeHocHas cucrema», «/lpixarenpHas cucremay», «HepBHas cucremayn, «Koxay,
«Mpblieynass cucreMa», «BblaenurenbHas CcuUCTEMa», «OHIOKPUHHAs CHCTEMay,
«Ctpoenue Mpiue», «MMmmynurer», «KumedynononoctHeie», «(Cxema NUTaHUA
pactenunit», « KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE THAPHI»,
«CTtpoeHnue mianapun», « BHyTpeHHee CTpOCHHE JOKIEBOT0 yepBs», «HepBHas cucrema
peiO», «HepBHas cuctema narymku», «HepBHas cucremMa NPECMBIKAIOIIUXCS,
«Hepsnas cucrema ntuny, «HepBHasd cucrema muekonurarommx», «HepBHas cucrema
yesioBekay, «Pediekcy.
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OO0opy/oBaHme: CBETOBOM MHKPOCKOI, MHUKPOMNPEMapaThl  OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIULSIPbl KOMHATHBIX pacTeHUl, repdapuu pacTeHU pa3HBbIX
OTZEJIOB, BJIAXKHBIE IIpENapaThl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIIUH
0ECIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelOBeKa, OO0OpyAOBaHWE IJisi JEMOHCTpAIlUU
MOYBEHHOT'O W BO3YIIHOTO MUTAHUS PACTCHUH, paclleIJIeHUsl Kpaxmalia U OEJIKOB MO/
nercTBUeM (PEpMEHTOB, OOOpYAOBAHME HJIsi JEMOHCTPALMM OIBITOB O H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJbHBIX JBHKEHUIN, MOAEIHN TOJIOBHOTO
MO3ra pa3JInYHbIX JKUBOTHBIX.

JlabGoparopHas padota «M3ydeHnue TkaHel pacTeHUIN.

JlabopaTopHas paborta «3yyeHue TkaHen KUBOTHBIX.

JlabopaTopHas pabora «V3ydeHne opraHoB IIBETKOBOTO PACTCHUSD.

Tema 10. PasMHoKeHUe U pa3BUTHE OPTAHU3MOB

@opMbI pa3MHOXKEHHSI OPTaHU3MOB: O€CIIoJI0€ (BKJIK0Yasi BEFETATUBHOE) U MOJIOBOE.
Bunpr Oecrnonoro  pa3MHOKEHHS: IOYKOBAaHUE, CHOPYJSLUS, (PparMeHTalus,
KJIOHHUPOBAHHE.

[TonoBoe pazmHoxkeHue. [lomoBele KiIeTku, WM rameTsl. Meiio3. Ctaann Meno3sa.
[loBenenne xpomocom B Menose. KpoccuHrosep. brHonorndeckuii CMbICT MeEH03a U
ITOJIOBOTO Mmpouecca. Meno3 u ero MecTo B J)KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasutue. ['ameroreHe3 y KHBOTHBIX. llonoBbIE Kemnes3bl.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KJeTOK. Cmepmarorene3 m oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonoTBOpeHHEe U AMOPHOHAJIBHOE  pa3BUTUE  KUBOTHBIX.  CHocoObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyalbHOE pa3BUTUE OPraHU3MOB (OHTOTE€HE3). DOMOPHOJIOTHS — HayKa
O pPa3BUTHH OPraHu3MoB. Mopgocenes — o0Ha u3 21asHuIX NPooOIem 3MOPUONO2UML.
Konyenyusa mopgocernog u mooenu mopghoceneza. Cranun smOpuoreHe3a >KuBOTHBIX (Ha
npumepe JsArymku). JpoGnenme. Tumsl apobnenus. [lemepmunuposannoe u
HedepmunuposarnHoe opooaenue. bracmyna, munvt 61acmyn. OcCOOEHHOCTH NPOOIICHUS
MJIEKOITUTAIONIMX. 3apO/IbIIIEBbIe TUCTKU (TacTPYJISILMs). 3aKaKa OpraHoB U TKaHeH u3
3apOJABILIEBBIX JIMCTKOB. B3anMHOE BIMSHHME 4YacTell pPa3BHBAIOLIEIOCS 3apoJIblIla
(oMOpuoHasIbHAsT MHAYKIMS). 3aKiajika TUTaHa CTPOCHUS YKUBOTHOTO KaK pPe3yJbTar
UepapXUUYECKUX B3aWMOJICHCTBUI TeHOB. BnmsHue Ha 5>MOpHOHAIBHOE pPa3BUTHE
pa3anuHbIX (AaKTOPOB OKPYKAIOIIEH CPeJIbl.

Poct u paszutne xuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Henmpsimoe
pa3Butue. Pa3Butie ¢ MmetaMoppo30M y OECIIO3BOHOUHBIX M MO3BOHOYHBIX >KMBOTHBIX.
buonornyeckoe 3HaueHHE MPSAMOIO M HEMPSAMOIO pPa3BUTHS, HUX PaclpOCTpaHEHUEB
npupoze. Turbl pocta )KUBOTHBIX. PAKTOPBI PETYIISALIMU POCTA KUBOTHBIX M YEJIOBEKA.
Craauu nocTaMOPHOHATBHOTO PAa3BUTHS Y )KUBOTHBIX U YenioBeka. [lepnoibl oHTOreHe3a
yenoBeka. CTapeHHne u CMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmHoxenue u pazsutue pacrenuil. ['amerodur u cnopoput. Meiio3 B JKU3HEHHOM
nukie pacrenuit. O0pa3zoBaHue crop B mpoiiecce merosa. ['lameroreHes y pacTeHU.
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Ono0TBOpEHNE U Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. [[BOITHOE OILIOLOTBOPEHUE
y IBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTUE CEMEHH.

MexaHn3MBbl pETYISALNAA OHTOIEHE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHcTpanuu

[Toprpetsr: C.I'. HaBamun, X. HInemas.

Tabmumsr u  cxemsl: «BereratuBHOoe pa3MHOKeHUe», «Tumbel Gecnosaoro
pa3sMHOXKEHUsD», «Pa3MHOXKEHHME XJIaMUIOMOHAIbD), «Pa3MHOKEHHE DBIJIEHBDY,
«PazMHOXeHUE THIAPBED, «Meios3», «Xpomocomely, «l'amerorenes», «CrpoeHue
AWLIEKJIETKH U CTIepMaTo3011a», « OCHOBHBIE CTa/IMM OHTOTeHe3ay, «IIpsMoe u Henpsimoe
pa3Butue», «Pa3BuTHe ManCKOro Xykay», «Pa3sutne capanum», «PazBurtue nsarymkun»,

«/IBOIHOE OMJIOOTBOPEHUE Y IIBETKOBBIX pacTeHU», «CTpoeHUE CEMSIH OHOAO0IbHBIX
Y JIBYJIOJBHBIX PacCTeHUN», «KU3HEHHBIN IIUKI MOPCKOU KaImyCThD», « KM3HEHHBIN LUK
MXxa», « KU3HEHHBIN LMKJI TAMIOPOTHUKAY, «  KM3HEHHBIN LIUKIJI COCHBDY.

OO6opynoBaHKE. CBETOBOM MHMKPOCKOI, MHUKpOMpenaparsl SHIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb «L{MKIT pa3BUTHS JATYIIKH.

JlabopaTopHas pabora «VI3ydyeHHe CTpPOEHHs NOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITIpernapaTax».

[IpakTuyeckas pabotra «BbisiBIeHHE TPU3HAKOB CXOJCTBA  3apojbllIeH

MTO3BOHOYHBIX KUBOTHBIX).
JlabopaTopHas pabota «CTpoeHre OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUIN.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB

Wcropusi cTaHOBIECHMS W pa3BUTHUSI T'€HETUKH Kak Hayku. Pabotel I'. Mennens, I
ne ®pusza, T. Moprana. Poiab 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTUU I'eHETUKU. PabOThI
H.K. Komsuosa, H.M. Basumosa, A.H. benoszepckoro, I'.Jl. Kapmeuenko, IO.A.
dunumyenko, H.B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHE TOHSATUSI U CHUMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJieNIbHbIEC T€HbI, AIbTEPHATUBHBIE TPU3HAKH, JTOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUI0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTun, (GeHorur. OCHOBHbBIC
METOJbl ~ TEHETUKW:  THOPHUAOJOTMYECKUU,  IUTOJOTUYECKUH,  MOJICKYJISIPHO-
F€HETUYECKU .

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsios, H.. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, 10.A. ®unmumuenko, H.B. Tumodeen-Pecopckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabGoparopHas paboTta «J{po3oduia Kkak 00BEKT FTeHETUUECKUX UCCIICIOBAHUIN).

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblii 3akoH MeHenst — 3aK0H eIMHO00pa3us
ruOpu0B TiepBOTO NokosieHus. [IpaBuno nomuaupoBanus. Bropoit 3akon Mengens —
3aKOH pacUlerieHus TMpu3HakoB. LluTonmormueckue OCHOBBI MOHOTHOPHUIHOTO
CKpelrBaHus. [ MmoTe3a 4nucToThl ramer.
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AHammsupyroniee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HaclelOBaHUS.
Pacmierienre npu3HakoB PU HETIOJHOM JOMUHUPOBAHUH.

HurnOpuaHoe ckpemuBanue. TpeTudl 3akoH MeHJenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uTomornueckne 0OCHOBBI AUTMOPUIAHOIO CKPEIIUBAHNS.

CuersieHHoe HacnenoBanue mpu3HakoB. Pabotrel T. Moprana. CuenseHHoe
HACJIEI0BAHUE T€HOB, HApYILIEHUE CLEIICHUS MEXIy NeHaMH. XpPOMOCOMHas TEOPHs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHHU3M OIpENENIeHUs Iona. AyTOCOMBI H
IIOJIOBBIE  XpPOMOCOMBI. ['OMOraMeTHelii W rereporaMeTHeli 1oy ['eHeTmueckas
CTPYKTypa ITOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CHEIIEHHBIX C ITOJIOM.

I'enotum kak nenocTHas cucrema. IIneioTponus — MHOKECTBEHHOE JEHCTBUE T'eHA.
MHOXeCTBEHHBIN AJJICIIU3M. B3anmoneiictBue HeaJJICJIbHBIX T'C€HOB.
KommiementaprnocTs. Onucras. [lommmepus.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOIOTMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (pyHKUMU. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — IMapa3uT» U

«XO035IMH — MHKpPOOMOM». ['@HeTHMYeCKHE acCIeKThl KOHTPOJS W H3MEHEHHUS
HACJIEJICTBEHHON MH(OpMALIUK B IOKOJICHUSX KJIETOK U OPraHU3MOB.
JleMoHCTpaIUn

[Toptpetsr: I'. Mennens, T. MopraH.

Tabmuubr u cxembl: «llepBbiii u BTOpoM 3akoHbl Menaens», «Tpetuil 3akoH
MeHnnens», «AHanu3upymollee CKpelrBaHue», «HenonHoe TOMUHHpPOBAHUE,
«CrerieHHOE HaclieoBaHUe MPU3HAKOB y 1po30duibl», «['eHeTnka momay, «Kapuorun
yenoBekay, «Kapuotun npozoduiby, «Kapuotunm nOTUB, «MHOXKECTBEHHBIN
aJIeau3mMy, «B3anMoaeiicTBE TEHOBY.

OOGopynoBanue: MOJeb JUIsl JEMOHCTpPAllMM 3aKOHOB €IMHO00pa3us THOpPHUIOB
MIEPBOTO TMOKOJICHUS W PACUICIUICHUSI MPU3HAKOB, MOJECNb ISl JEMOHCTpAllMd 3aKOHa
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb JUISI JEMOHCTPALUHU CLETUIEHHOIO
HacJIeJJOBaHUs PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «[po3odunay.

[IpakTuyeckas pabora «M3yueHue pe3yiabTaTOB MOHOTHOPUAHOTO CKpPEIIMBAHUS
y IPO30(HITBIY.

[IpakTuyeckas pabora «lM3yueHue pe3ylbTaTOB AUTHOPUIHOTO CKpEUIMBAHUSY
JPO30(HITBD.

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

BzaumoneiictBue reHotuna u - cpeAbl npu  (popmupoBaHUM  (DEHOTHIIA.
N3menunBoCTh mNpu3HakoB. KadecTBEHHbIE M KOJIMYECTBEHHBbIE MpHU3HAKU. Buabl
W3MEHYHMBOCTU: HEHACIIECTBEHHAs U HACIIEACTBEHHAS.

MoaudukanonHas  uU3MeH4YMBOCTb. Ponb  cpeal B (OpPMHUPOBAHUU
MOAM(PUKALMOHHON M3MeHYuBOCTH. Hopma peakuuu mnpusHaka. BapuallmoHHbIN psin
u BapuanuonHas kpusas (B. Moranucen). CBoiicTBa MOAU(DUKAIIMOHHOUN3MEHYHBOCTH.
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I'eHoTHIIMUECKAsA N3MEHYMBOCTh. CBOMCTBA FTEHOTUITNYECKOW N3MEHUYNBOCTH. Buibl
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTAI[AOHHAS.

KomOnHaTtuBHasT uW3MEHYMBOCTh. Meio03 W TMOJIOBOM MpoOIeCC — OCHOBA
KOMOMHATUBHONW W3MEHUYMBOCTU. PoJib KOMOMHATUBHOW H3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOrO BUA.

MyTanroHHass ”3BMEHUYUBOCTh. BU/IbI MyTalMii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbBIE U UHAYLIMPOBAHHBIE MYTallMH. SINE€pHBIE U HUTOIUIA3MATUYECKUE MY TALIUH.
Comarnueckue 1 moyioBble MyTaluu. [I[puunHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl u
UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipolecca. 3aKOoH
TOMOJIOTUYECKHUX PSIOB B HacheaAcTBeHHOU n3MenunBocTy (H.M. BaBuion). Buesnepnas
M3MEHYMBOCTh U HACJIEJACTBEHHOCTb.

Onuecenemura u 3NUEHOMUKA, POJIb INUSEHEMUYLECKUX (PAKMOpPO8 8 HACIe008aHUU
U UBMEHYUBOCMU (PeHOMUNUUECKUX NPUSHAKOG Y OP2AHUZMOS.

JleMoHCTpanuu

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

Tabmuibl v cxembl: «Bubl ”BMEHUUBOCTHY, «MoaudpukanmoHHass U3MEHYMBOCTD,
«KoMOuHaTHBHAsS HM3MEHYMBOCTH», «Meho3», «OmnomorBopeHue», «l'eHernyeckue
3a00JieBaHUs YelIOBeKay, «BUIbI MyTallnii».

OO6opyioBaHKeE: KMUBbIE U TepOapHbIE IK3EMIUIAPb KOMHATHBIX PACTEHUHN, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUAAMU U3MEHUYHUBOCTH.

JlabopaTtopHas pabora «McciaenoBaHue 3aKOHOMEPHOCTEM MOIU(DUKAITMOHHON
M3MEHUYMBOCTH. [locTpoeHrE BapuallMOHHOTO PsAJIa U BAPUALIMOHHON KPUBOW.

[IpakTuyeckas padota «MyTtanuu y Apo30Quisl (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 14. 'eHeTHKAa Yesl0BeKa

Kapuotun denoBeka. MexayHapoaHas IporpaMMa HCCIEAOBaHMS TE€HOMa
yejgoBeka. MeToJibl M3yUeHHs] TeHETHKH YeJIOBEKa: I'eHeaJornuecKuid, OJM3HEIOBbIH,
HUTOTCHETUYECKUW, TOMYISLUOHHO-CTATUCTUYECKUAM, MOJICKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE ONpPEAECICHUE  TECHOTHIA! MOJIJHOTEHOMHOE CEKBECHUPOBAHMUE,
FEHOTUNMPOBaHWE, B TOM uuciae ¢ mnomombto [I[P-ananu3za. HacnencrBeHHbie
3a00yieBaHUsl 4ejoBeKa. ['€HHbIE W XPOMOCOMHBIE OO0Je3HM ueyioBeka. boisie3Hu
C HACIEJICTBEHHOW MPEAPACTIONOKEHHOCThIO. 3HAYEHHE MEIULUMHCKON TE€HETHUKUB
NpEeIoTBpaAllleHU W JICYEHUM TEeHETUYECKUX 3a0oJieBaHMI 4enoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJIOBbIE KIETKU. [IOHSITHE «TrE€HETHUYECKOTrO
rpy3a». DTHUYECKHE AacCIeKThl HCCIEJOBAHUM B 00JIACTM PEAAKTUPOBAHHUS T€HOMa M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  QakTopbl  TOBBINIEHHONW  YYBCTBUTEIBHOCTH  YEJOBEKaK
buU3nYeCKOMYy W XMMHYECKOMY 3arpsi3HEHUIO OKpYyXarolleil cpenbl. ['eHeTnueckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JIeMoHCTpaluu

Tabmuubr u cxembl: «Kapuotun uyenoBeka», «MeTonbl W3y4eHUS] TEHETUKU
yenoBeKkay, «I'eHeTrnueckue 3a00JIEBaHMS YSTIOBEKAY.

[Ipaktuueckas padora «CocTaBiaeHUE U aHATN3 POIOCIOBHOM.

18



Tema 15. Cesiekuusi Opranu3mMoB

JlomecTuKanus U ceneKius. 3apoKICHUE CeJICKIIMU U JomecTukanuu. ¥YyenueH. .
BaBunoBa o LleHTpax MpoHCX0XIEHHUS 1 MHOTO0Opasus KyJIbTYpHBIX pacTeHuid. Poib
CEJICKLIMU B CO3JIJaHUM COPTOB PACTEHUH M MOPOJ >KUBOTHBIX. COpT, MOpOAa, LITAMM.
3aKOH TOMOJIOTHYECKHX pPAIOB B HacleICTBEHHON u3MeHunBocTH H.U. BaBuiosa,
€ro 3HaYeHue JJI CeJCKIIMOHHON paOOTHl.

Metoasl  cenekuMOHHOW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIH U
WHIUBUAYAIbHBIN. DTarbl KOMOMHAIIMOHHOW cenekiuu. VcnplTaHue mpou3BOIUTENEH
1o moToMcTBY. OTOOp MO TEHOTHUITY C MOMOIIBIO OIICHKH (PEHOTHUIIA TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMo1Iblo aHam3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJT CEICKIIMOHHON paboThl. PagnanmoHHbi 1
XUMHUYECKU MYyTareHe3 Kak HCTOYHHK MYTallMi y KYyJbTYPHBIX ()OPM OpPraHU3MOB.
Hcnonp30BaHne T€HOMHOTO pedakTUpOBaHUS UM MeToJ0B pekoMOMHaHTHbIX JIHK mms
IIOJIyYEHHsI UCXOJHOI'0 MaTepraiia sl CEJIECKIUU.

[Tonyyenue nosnurmionnoB. BHyTpuBHioBas rubpuauszanus. bau3kopoacTBEHHOE
CKpelllMBaHuEe, WM HUHOpUIMHI. HepoacTBeHHOE CKpeluBaHUE, WM ayTOPHUIMHI.
['erepo3uc u ero mpuuuHbl. Mcnosb3oBaHue rerepos3uca B cenekuuu. OtnanéHHas
rubpuauzanus. llpeomoneHue Oecroauss MEXBHAOBBIX THOpUIOB. JlocThxkeHUs
CEJIEKIIMY PACTEHUM U KUBOTHBIX. «3€1€HAs PeBONIOYUS).

CoxpaHeHHE M H3yYEHHE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHM U HX
TUKUAX poAMYEN AJi1 CO3JaHUsl HOBBIX COPTOB U THOPHUAOB CEIbCKOXO3SMCTBEHHBIX
KYJIbTyp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBLIX 8  YeNsax  YAVUUeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULU U KPOCCO8, 8 MOM YUCie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008aHULl, Nepedosblx uoeu U
NepCcneKmusHbIX MexHoI02UU.

JleMoHcTpanuu

[Toprpersr: H.W. Basunos, 1.B. Muuypun, I'.Jl. Kapneuenko, I1.I1. JIykssiHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuupl U cxembl: «LIeHTpbI MPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHMX pPSIOB B HACIEICTBEHHOM W3MEHYMBOCTH,
«Mertoppl cenekuuny, «OTaanéHnas ruopuausanusy, «MyrareHes».

JlaGoparopHas paborta «V3ydueHue COpTOB KyJIbTYpHBIX pPACTEHUH U TOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlabopaTopHas pabora «M3yueHnre MeTo10B CEJIEKITUN PACTCHUI.

[IpakTuyeckas pabora «IIpuBuBKa pacTeHuUR».

OkcKypeust « OCHOBHBIE METOJIbI U IOCTUKEHHUS CENEKIIMU PACTEHUN W )KUBOTHBIX
(Ha CEeJEeKUMOHHYIO CTaHIIHIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN y4acTOK, B
TEIUIMYHOE XO3SICTBO, B JIa0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Tema 16. BoTexHo0JIOTHS M CHHTETHYECKAA OMOJIOTHA

OOBEKTHI, UCIIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPBHI,
MHUKpPOOPIaHU3MBI, UX XapaKTepUCTUKA. TpaiulinOHHAsE OMOTEXHOJIOTHS: XJI€OOIEeUEHHE,
MOJy4YE€HUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTHUYECKUIM CHHTE3.
OOBEKTHl MUKPOOMOJIOTHYECKUX TexHoJorui. [Ipon3BoacTBO Genka, aMMHOKUCIOT U
BUTAMHHOB.

Co3aHre TEXHOJOTMM M HWHCTPYMEHTOB LEJIEHAIIPaBICHHOIO W3MEHEHHs U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJBIO IIOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEYAIOIINECS B IPUPO]I€ OMOCUHTETUYECKUE ITYTH.

Knerounas wumxkeHepus. MerTonpl KyJabTypbl KIE€TOK W TKaHEW pPACTEHUU U
#KUBOTHBIX. Kprobanku. Comarnyeckas TuOpuaIn3anys 1 COMaTUYECKUI SMOpHUOTEHE3.
Hcnonp30BaHne TramyiOMAOB B CEIEKUWHM pacTeHuil. [lonyuenue MOHOKIOHATbHBIX
anmumern. Hcnonvzoeanue MOHOKIOHATbHBIX U NONUKIOHANLHLIX AHMUmMeEN 8 MeOuyuHe.
HcKycCTBEHHOE OIUIONOTBOPEHHE. PEKOHCTpyKIMS SHUEKIETOK W KIOHUPOBAHHE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllMK SJep KIETOK. 1exHonozuu 0300po6eHus,
KYIbMUBUPOBAHUA U MUKDOKIOHANILHO20 — PASMHONCEHUA  CEeNlbCKOXO3AUCHEEHHbIX
KYI6myp.

XpoMOCOMHass M T€HHasg WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 TE€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTmkeHns M MEePCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. JKOJIOTUYECKHE U
TUYECKHUE MPOOIEeMbl TEHHOW UHKEHEPUHU.

Menununckue OuotexHojoruu. lloctreHomHass mmdpoBas meauruHa. [I1IP-
nuarHoctuka. MeTaOoIOMHBINM aHaN3, FTEHOLIEHTPUUECKUN aHATIU3 MPOTEOMa YeJI0BEKa
JUTSL OLICHKM COCTOSIHMSI €ro 3740pOoBbs. Vcronb30BaHuEe CTBOJIOBBIX KIIETOK. TapreTtHas
Tepanusi paka. 3D-OmommkeHepuss g pa3paboTkd  (QyHIAaMEHTATbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[aHUsl KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHi
TpEXMEpPHOTO  OWonpuHTMHra u  ckaddonauHra g pemieHus  3ajad
MEPCOHATU3UPOBAHHON METUIIUHEI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 OOeCreueHUs: KOMOMHUPOBAHHOM 3aIUTHI
or  Bo3Oyaurtened  OPBU,  ycraHOBieHME  MOJEKYJISPHBIX  MEXaHHU3MOB
¢dbynkunonupoanusi PHK-copepskammx BHPYCOB, BBI3BIBAIOIIUX OCO00O OIMACHbIE
3a00JIeBaHuUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «Mcmoap30BaHKEe MUKPOOPTaHU3MOB B MPOMBINIIICHHOM
IPOU3BOACTBEY, «KieTouHast HH)KeHepus», «I eHHask HHKEHEPUS.

JlaGoparopHas pabdota «l3ydyenrne o0bEeKTOB OUMOTEXHOIOTUN.
[IpakTuueckas pabota «IlomyuyeHne MOIOYHOKHUCIBIX TPOTYKTOBY.
Okckypeusi  «buorexnonoruss —  BaxkHeWIIas — MPOU3BOJAUTENbHAas  CHJA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)».
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11 KJIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJTIOIMHOHHBIX NPeACTABJIeHUI B 0M0J10Tr UM

OpomonnonHas teopus Y. lapeuna. [Ipeanocbuikn BOSHUKHOBEHHS JAPBUHU3MA.
JKnsHp u Hay4yHas aesrenbHOCTh Y. /lapBuHa.

JBukymue cuibl 3BosonMH BUJIOB 1o Y. JlapBuHY (BBICOKash MHTEHCHUBHOCTb
pPa3MHOKEHHUsI OPTraHU3MOB, HACJIEICTBEHHAs! M3MEHUYUBOCTh, 00pb0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBII 1 UCKYCCTBEHHBII 0TOOD).

Odopmierne cunTeTHUeckoi Teopuu sBomoruu (CTD). HeirpansHas Teopws
sBostoniud. CoBpeMEeHHast 3BOJIIOIMOHHASA OMOJIOTHA. 3HAUCHUE IBOJIOLMOHHON TEOPUHU
B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOUM KapTHUHBI MUpA.

JleMoHCcTpanuu

IToptpetsl: Apucrorens, K. JIuanen, JK.b. Jlamapk, 3.0K. Cent-Unep, XK. Krosbe,
Y. JapsuHn, C.C. YUerBepukos, .M. HImaneraysen, Jx. Xonaeitn, [1.K. benses.

Tabmuubl u cxembl: «CucreMa xuBoi npupoasl (no K. Jlunuer)», «JlectHuna
XUBbIX cyuiecTB (mo Jlamapky)», «Mexanusm QOpMHUpPOBaHUS MPUCIOCOOICHUIA
y pacTeHuid U >KMBOTHBIX (1m0 Jlamapky)», «Kapra-cxema Mapmpyra nytemectBus Y.
Hapsunay, «Haxonku Y. Jlapsuna», «®@opmMbl 60pbOBI 3a cymiecTBoBaHue», «I[1opossl
ronyoeit», «MHoroobpasue KynabTypHBIX (opMm KamycTel», «llopoabl moMamHux
KHUBOTHBIX», «Cxema oOpa3zoBaHusi HOBBIX BuIoB (mo Y. JlapBuny)», «Cxema
COOTHOILEHMSI JBWKYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE IOJIOKEHHSI CHHTETHYECKON
TEOPHUH SBOJIOLIUN.

Tema 2. MuUKpo3BoOIIOIUSA U €€ pe3yabTaThl

[Tonynsuus Kak 37eMeHTapHask €IMHUILA 3BOTOUUU. COBPEMEHHBIE METOIbI OLIEHKU
T€HETUYECKOr0 pa3HooOpa3usi M CTPYKTYphl mnomyisiuuid. M3meHenwe reHodoHaa
MONYJISIIUM  KaK 3JIEMEHTAPHOE OHBOJIOLMOHHOE SBJIEHUE. 3aKOH TE€HETUYECKOTO
paBHoBecusd [x. Xapau, B. BaiinGepra.

DOneMeHTapHbIe (HAKTOPHI (IBUIKYIIUE CUIIBI) IBOIONUK. MyTaIllMOHHBINA TIPOLIECC.
KomOunatuBHass wu3MeHuUuMBOCTh. JIpei) TeHOB — ciydaiiHble HEHaNpaBJIeHHBIC
W3MEHEHMUSI YacToT aiened B nomyisamusx. Iddext ocHoBatens. Ighgexm
oymuliouno2o 2opaviuika. CHudceHue 2eHemuuecko20 pazHooOpasus. NPUYUHBL U
cneocmeus. Ilposenenue sghghexma Opeiigha 2enos 6 OGONBLUWUX U MATLIX NONYIAAYUSIX.
Murpamuu.  W3onsmus  nomynsiuid:  reorpaduueckas — (MPOCTpaHCTBEHHas),
ounonornyeckas (penpoyKTUBHAS).

EcTtecTBeHHBII 0TOOp — HANIPABISIONIHMA (haKTOP SBOTIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: JABMXKYIIUNA, CTAOMIM3UPYIOLIUN, pa3pblBatolnil (Au3pynTuBHbINA). [lomoBoit
oT100p. BO3HMKHOBEHME U ABOIOIHS COITUATBHOTO MMOBEICHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHu3MOB KaKk  pe3yjibTar MHUKPO3BOJIIOIUH.
Bo3HukHOBeHHE MPUCIIOCOONEHUH Yy OpraHu3MoB. ApoMop(o3bl UM UAMOATANTALUU.
[Tpumepsl MpUCTIOCOOTECHUN y OpPraHU3MOB: MOpPQoJoTHUYECKHe, (U3HOIOTUYECKUE,
OroxXuMHUYecKue, nopeeHyeckre. OTHOCUTENIbHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero xkpurepun U CTpykTypa. BupooOpa3oBaHue Kak pe3yibTar
MUKPOAIBOTIOIMH. M3osmsmms — kimoueBoi ¢gaktop BumooOpazoBanwms. [IyTu u crmocoObr
BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTMUYECKOE), «MTHOBEHHOE» (MOJUIUIONaU3alus, ruopuanszanus). JJIMTeaIsHOCTb
HBOJIFOLIMOHHBIX IPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHUUECKOTO pa3HO00pasusl.

Ponb sBoMONMOHHON OMONOrMH B pa3pabOTKE HAayYHBIX METOJOB COXPaHCHHS
OouopazHooOpasusi. MUKpPOIBOJIONMS M KOABOJIOIUS MMAapa3uTOB M HMX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOHUMBOCTU K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCcTpanuu

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

Tabnuupl u cxembl: «MyTallMOHHAsI U3BMEHUUBOCTBY, «llomynsiunoHHas CTpyKTypa
Buga», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepra», «JIBuxkyuiue Cuibl
IBOJIIOLIUMY»,  «OKOJOrMYecKas H30Js1Us  TOMyJsUMA  CEeBaHCKOW  (openmy,
«I'eorpaduueckast M30JALMS JIMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHHULBI J1aypCKOil»,
«IlonynsIIMOHHBIE BOJIHBI YWCIEHHOCTH XUIIHUKOB M KepTB», «(Cxema nelcTBUs
€CTeCTBEHHOTro oTOopa», «Dopmbl 00pbOBI 3a cyliecTBoBaHUEY, «HIyCTpUaIbHBIM
MenaHu3M», «KuBble nckomnaemble», «IIOKpOBHUTENBCTBEHHAsI OKpAcKa >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKMUBOTHBIX», «DU3MONOTMYECKHE  aJanTalun,
«[IpucnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «KpuTtepuu Buaa», «Buasi-
nBoHUKM», «CTpyKTypa BuAa B mnpupoae», «CrnocoObl BHA000pa3oBaHUI,
«T'eorpaduueckoe BHUJI000pa30BaHWE TPEX BHUAOB JAHABILEH», «IKOJIOTHYECKOE
BHU1000pa3oBaHue BUJIOB CUHUIY, «llomumuounsr pacrenmity, «KamycTHo-peneunbIit
ruOpUI.

Oo6opynoBanue: repbdapuu pacTeHUM, KOJJIEKLIHWHM HACEKOMBIX, uydeja MNTUL U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPUCIIOCOOJICHUM, Yydesia NTHUIl U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUi OJM3KUX BUJIOB, 00Pa30BaBIIMXCS PAa3IMYHBIMU CIOCOOaMHU.

JlaGoparopHas paboTa «BeIsiBIIeHHE H3MEHUNBOCTH Y 0COOSH OJHOTO BUIAY.

JlabopaTtopHas pab6ora «lIpucnocoOienuss OpraHu3MOB W HUX OTHOCUTEIbHas
11e71eCO00pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OIOTUIECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJiious 1 €é pe3yJbTaThl

MeToasl u3ydeHus MakpodBOMIONHUH. [lameoHTOmOrMYecKre METOIbl HU3YUYCHHSI
sBosroninu. Ilepexonupie GopMbl U PpuIOreHEeTHYECKHUE PSIIbl OPTaHU3MOB.

buoreorpaduueckue metonpl u3ydeHus sBoiroruu. CpaBHeHue (Giiopsl U GayHbI
MaTEepUKOB M OCTpoBOB. buoreorpaduyeckue obGnactu 3emiu. Buabl-sHIeMuku u
PEJIHUKTEHI.

OMOpHOJIOTUUECKHME U CPaBHUTEIBbHO-MOP(HOJIOTMYECKUE METOAbl HM3yUCHHUS
IBOMIONNUU. [ ©HETHYECKHE MEXaHW3MBl DBOJIONHWHA OHTOTCHEe3a U  TOSIBJICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIC W aHAIOTUYHBIE OpraHbl. PyanMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-T€HETUYECKHE, OMOXUMUYECKUE U MAaTEMAaTUYECKUE
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METOJbI U3yUYeHHUS FBOOIUU. ['oMosiornynbie reHbl. COBpEMEHHBIE METOIBIIOCTPOECHUS
(bUITOreHETUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U BOJIOLNSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWiIA) OHBONIONUHU. [lpunyun cmenvl @GyHKYULL.
HeobOpatumocTs »3BodIONMU. AJnanTuBHAs paauanus. HepaBHOMEPHOCTH TEMIIOB
ABOJIIOLIHH.

JleMoHCcTpanuu

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

Tabmuubl 1 cxembl: «DWIOTEHETUYECKUN PsiA  JIOMIAAn», «APXEONTEPUKCH,
«3Bepo3yobie smieprl», «Creronedansy, «Punnodurtey, «CeMeHHbIE ManopOTHUKI,
«buoreorpaduueckue 30861 3eMitn», «/peid KOHTUHEHTOBY, «PenukTo», «HauanbHbie
CTaauy 3MOPUOHAIBHOIO Pa3BUTHS MO3BOHOYHBIX >KUBOTHBIX», «I OMOJIOTMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyauMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W IuMIaH3e», «lJaBHbIe — HampaBieHus  3Bodouum», «Oomue
3aKOHOMEPHOCTH 3BOJTFOLII.

OOopynoBaHMe: KOJUIEKIUHM, TrepOapuu, MYJSDKM HUCKONAeMbIX  OCTaTKOB
OpraHW3MOB, MYJSIKM TOMOJIOTHMYHBIX, AHAJIOTUYHBIX, PYJAHUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3emJie

Hay4Hble runoTe3bl NpOUCXO0KIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIePMUS.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUU HKU3HU (KpeauumoHusm). ['umoresa
IIOCTOSTHHOTO CaMO3apOKICHUS JKM3HH UM €€ onpoBepkeHue omnsiTamu @D. Penwy,
JI. Cnanmnanuanw, JI. ITactepa. [IpourcxoxaeHue »u3HU U acTpOOUOIOTHS.

OcHOBHBIE 3Tanbl HeopraHudeckoil sBosonuu. IlnanerapHas (Teojoruyeckas)
ABOJIONMS. XHUMHUYECKasi HBOIIONMS. AOUOTCHHBINM CHHTE3 OPraHMYECKUX BEIIECTB U3
Heopraundeckux. Ombir C. Mwmiepa u I'. Opu. OOpazoBanue mNOIMMEPOBU3
MoHoMepoB. KoarepBaThas runore3a A. M. Onapuna, runotes3a nepBUYHOro 0yapoHa /[ x.
XonpaeitHna, reneruueckas runoresza I'. Mémnepa. Puboszumsl (T. Uek) u runoresa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emuin 1 MeToabl €€ m3ydeHus. Vckomaemble OPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAsE W AOCOJIIOTHASI TE€OXPOHOJIOTHS.
I'eoxpoHOJIOrMYECKasl IIKaja: 30HbI, 3pbl, IEPUOIBI, SIIOXH.

HauanbHble sTansl opraHndeckou sBostoluu. [losBiieHUME M 3BOMIOIMS IEPBBIX
KJIETOK. DBoJIoLMs MeTabonu3Ma. Bo3HukHOBeHUE nepBbIX dKocucTeM. COBpeMEHHbIE
MUKpPOOHBIE OMOIJIEHKM KaK aHaJor MEepBbIX Ha 3emuie coolbmiecTB. CTpOMAaTOJUTHI.
IIpokapuOThI U DYKapUOTHL.

[Ipoucxoxnenue »3ykapuoT (CUMOUOTEHEe3). DBOJIOLMOHHOE MPOUCXOXKIACHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHn3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX
IPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacteHuii. Beixon pacrenui Ha cyury. [losiBiieHHne clOpOBBIX paCTEHHMM U 3aBOEBAHUE
uMmu cymn. CemeHHble pacteHus. [TponcxoxieHre HBETKOBBIX PACTEHHM.
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OcCHOBHBIE 3Tanbl JBOJIIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. Benzckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIIOB.
[lepBble  xOplOBbIE KUBOTHbIE. JKW3HB B BOAE. OBOJIOIUSA IO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentmii. [IpoucxoxaeHrne MICKONUTAIONUX U ITHII.
[Tpuniun kmoueBoro apomopdosza. OcBoeHue OECO3BOHOYHBIMH M MO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3Buture *u3HM Ha 3emiie M0 3paM M MEpUOJaM: apXei, IPOTEepPO30ii, Maneo30i,
Me30301, KaitHo30M. OOIas xapakTepUCTHKa KJIMMaTa M TE€OJIOTMYECKUX MPOIECCOB.
[losiBneHne M pacuUBET XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30BaHUE: €ro yCIOBUS H
BJIMSIHHE HA Ta30BBIM cOCTaB aTMOC(EPHI.

MaccoBble BBIMUpAaHUS — 3KOJOTHYECKHE KPU3UCHI MNpouuioro. Ilpuunabel u
CIEACTBUSA MAacCCOBBIX BbIMUpaHU. COBPEMEHHBIM DKOJOTMYECKUM KpPHU3UC, €ro
ocobenHoctH. [Ipobnema coxpaneHus: Onopa3sHooOpasus Ha 3emIie.

CoBpeMeHHass cucTteMa opraHudeckoro wwupa. [lpuHinmnsl kiaccuduxanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUUECKUAE TPYIIIBI OPraHU3MOB.

JleMoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, .. Meunukos, A.1. Onapus,
JIx. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombiTa @. Pemu», «Cxema ombita JI. IlacTepa mo
M3YUYEHUIO CaMO03apOXKICHUs KU3HW», «Cxema ombita C. Mumnepa, I'. FOpu», «9Tambl
HEOPraHUYECKOM 3BoMonun», «l'eoxpoHonormyeckas mkanay, «HadanbHble 3Taribl
OpraHU4ecKoil sBotonun», «Cxema 00pa3oBaHHS JYKAPUOT MYyTEM CHUMOHMOTEHE3ay,
«CucteMa >xuUBOW TpUpoAbl», «CTpoeHue BHpyca», «ApoMop(o3bl pacTEHHUII»,
«Punnogute», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTIOKIETOYHBIE BOJOPOCINY,
«Mxwm», «llamopotHukn», «l'omocemenHsle pacteHus», «Oprasbl [BETKOBBIX
pacteHui», «CxemMa pa3BUTHS KUBOTHOTO MHUPaA», «ApOMOPGO3bI KUBOTHBIXY,
«IIpocreiimme», «Kumeunonomoctueie», «llnockne yepBm», «YUneHHCTOHOTHEY,
«Pwi10BI», «3emHOBOAHBIEY, «lIpecMmbikaronuecsy, «lITuib, «MIIEKOTUTAIOIINEY,
«Pa3BUTHE XU3HM B apXEUCKOM 3pe», «Pa3BUTHE JKU3HU B IMPOTEPO3OKMCKOU 3PE,
«Pa3BuTHE XU3HM B IAJICEO30MCKON 3pe», «Pa3BuThe KXHU3HU B ME3030HMCKOU 3pE,
«Pa3BuTHE KW3HU B KalTHO30MCKOU 3pe», «CoBpEMEHHAasl CUCTEMa OPTaHUYECKOTO
MUpPay.

OobopynoBanue: repOapuu pacTeHUI Pa3IMUHbIX OT/IEIOB, KOJJIEKIIUA HACEKOMBIX,
BJI&YKHBIE TIpenapaThl KWBOTHBIX, PAKOBHMHBI MOJUIIOCKOB, KOJUIEKIIMM WIIJIOKOXKUX,
CKEJIETHI I03BOHOYHBIX KMUBOTHBIX, UyYesa NTHULl U 3BEPEU, KOJUIEKIINA OKaMEHEJIOCTEN,
IIOJIE3HBIX UCKOITAEMBbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas nabopatopHas pabora «MoxaenupoBanue onbiToB Musiepa—Opu no
U3YYEHUIO0 aOMOTEHHOTO CUHTE3a OPraHMYEeCKUX COSAMHEHHI B IEPBUYHOM aTMOchepey.

JlaGoparopHas pabGota «M3ydyeHue U OmMcaHHe HMCKOMAEMBIX OCTATKOB IPEBHUX
OpraHU3MOB.
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IIpakTuyeckas padora «V3ydeHue OCOOCHHOCTEH CTPOEHUsI PACTCHHM pa3HBIX
OTZIEIIOBY.

[IpakTtuyeckass pabora «M3ydeHue ocoOEHHOCTEW CTPOCHHSI TMO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IlpoucxoxaeHue 4ea10BeKa — AHTPONOTeHe3

Paznensl v 3a1aun aHTpOnosIoruu. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHME TPEJICTABICHUA O TMPOUCXOXKIACHUH 4YEJIOBEKa. PenurnosHsie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CXoACTBO UenoBEKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IIOJI0KEHHE YEJIOBEKA.
CBuIeTENbCTBA CXO/ICTBA UEJIOBEKA C KUBOTHBIMHU: CPaBHUTEILHO-MOP(OIOTHYECKUE,
AMOpUOIOTHYECKHE, PU3N0I0r0-OMOXUMHUYECKHUE, ToBeAeHYecKrne. OTInYus YyeaoBeKa
OT JKUBOTHBIX. [IpAMOX0XKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM MpPU3HAKOB. Pa3Butune
TOJIOBHOT'O MO3T'a U BTOPOW CUTHAJIbHOU CHCTEMBI.

JBrxymue cuibl ((akTophl) aHTPOIIOreHe3a: OMOJOTHYECKHE, COLUaIbHBIE.
CooTHolieHne OMOJIOTMYECKUX U COLIMATIBHBIX (PAaKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJAMM AaHTPOINOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O00E3bsIHbBI
(MpOKOHCYJIBI) U paHHHUE MOHTUIbl — OOMIME MPEAKH YeTOBEKOOOpa3HbIX 00€3bSIH U
J0JeH. ABCTpPaJONHUTEKHM — JBYHOTME NPEIKH JroAci. UenoBek ymelnbld, NEpBbIC
W3TOTOBJICHUSI OpyAud TpyzAa. YeloBeKk NpsIMOXOISAIIMKA M TEPBBIA BBIXOJ JIIOJEH 3a
npenensl Appuku. YenoBek reinenbOeprckuii — oOImMid MpeAoK HeaHAEepTaIbCKOIO
YeJIOBEKA U YEJI0BEKa pa3yMHOro. YesroBeK HeaHAepTalbCKUI KaK BUJT JIFOAEH XOJIOAHOIO
KInMarta. YemoBeK pasyMHbId COBPEMEHHOTO THIMA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u najieoreHoMHKa.

OBOJIONMST COBPEMEHHOTO uesoBeka. EcrecTBeHHBI OTOOp B  MOMYJISIUSAX
yenoBeka. MyTanMoHHbIN nporiecc U noiuMopdusm. IlonmynasuuonHsie BOJHBI, Apend
T€HOB, MUTpaLUs U «3(P(PEKT OCHOBATENS» B MOMYJISALUAX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel:  eBponeougHas
(eBpasmiickas), aBCTpallo-HETpOMIHAA (PKBaTOpUAbHAsI), MOHTOJOUIHAS (a3MATCKO-
amepukaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa Mo IulaHeTe. EAMHCTBO
yenoBeueckux pac. Haywynas HecocrosTenbHOCTh pacuszma. [lpucrnocoOaeHHOCTb
YEJIOBEKa K Pa3HBbIM YCIOBHUSM OKpYXKaromiel cpenbl. Biusane reorpadudeckoit cpep
u Aperida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucIuIUIMHApHBIE METONIBI B (U3HYeCKOr (OMOIOTMYeCKO) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS AHTPOMNOJIOTHS W IMAJCOAHTPOINOJIOTHSI YEJIOBEUECKUX MOITYJISILUIM.
buocounanbHble HCCIENOBaHUS MPUPOABI YeoBeKa. lcciaegoBaHume KO3BOIIOLINN
OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toptpersr: Y. lapBun, JI. JIuku, A.4. Porunckui, M.M. I'epacumos.

Tabmumer 1 cxembl: «MeTOJbl aHTPOMOJOTHNY, «['OJIOBHOM MO3r YEIIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB), «CKENeT 4YeloBeKa M  CKEJNeT I[IUMIIaH3e»,
«PyIuMEHTBl M aTaBU3MbD», «/[BHKyIIME CHUJIBI aHTPOINOIrEHE3a», «IBOJIOLMOHHOE

25



JPEBO YEIIOBEKAY, «ABCTPAIIONUTEKY, «UeloBeK yMenblil», «HenoBek NpsaMOX0IInii»,
«JlenncoBckui uenoek» «Heanaepranpub», «KpoManboHUB, «IIpeakn demoBekay,
«OTansl HBOJIIOLUY YETIOBEKA», «Packl uemoBekay.

OO0opy0oBaHME: MYJISDKA OKaMEHEJIOCTEM, MPEeIMETOB MAaTepUAIbHON KYJBTYpHI
MPEIKOB dYeNOBEKa, penpoAykiuu (dororpaduu) KapTHH ¢ MHPOJIOTHUESCKHUMH H
OMONEMCKUMHU  CIOKETaMH  MPOUCXOXKACHHSI  YelloBeKa, (Qororpaduu  HAXOJOK
MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Yepela YeJI0BEKa U yepena
IIMMITaH3€, MOJENb KHUCTH 4YeJIOBE€Ka M KUCTHM IIMMIIAH3€, MOJEIM TOpCa IPEAKOB
YeJoBeKa.

JlaGoparopHas pabota «l3ydyeHne ocOOEHHOCTEH CTPOEHHS CKelleTa 4eloBeKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM.

[IpakTnueckas pabota «3ydueHne 3K0JOTHYECKUX alaliTalliil YEIOBEKay.

Tema 6. Dkojorusi — Hayka O B3aHMOOTHOILIEHHMAX OPraHu3MoOB U
HAJ0PraHM3MEHHbIX CUCTEM C OKPYKAKOLIEH Cpeao

3apokneHue U pa3BuTue dKkojoruu B Tpyaax A. I'ymOonpara, K.®. Pynse, H.A.
Cesepuona, J. ['ekkens, A. Tencnu, B.H. Cykauésa. Paznensl u 3agaumn 3xonoruu. CBs3b
HKOJIOTUU C IPYTUMH HAyKamH.

Meronbl 3konioruu. lloneBble HaOMOAEHHS. OKCIEPUMEHTHI B  IKOJIOTHU:
IPUPOAHBIE U TaOOpaTOopHbIe. MoAeInpoBaHUE B SKOJIOTUU. MOHUTOPHUHT OKpYKatolen
Cpellbl: JIOKAJIbHBIN, PETUOHANIBHBIN U TNI00ATbHBIN.

3Ha4YeHUE DKOJIOTUYECKUX 3HAHUU ISl YEJIOBEKAa. DKOJOTHYECKOE MUPOBO33PEHHE
KaK OCHOBA CBs3€H 4YeloBedYecTBa C mpupoaor. DopMupoBaHHE DKOJIOTHYECKOU
KYJbTYPhI U KOJOTUYECKON IPAMOTHOCTH HACEJICHHUS.

JleMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K.®. Pynse, H.A. CeBeprios, 3. I'ekkensb, A. TeHcnu,
B.H. Cyxaués.

Tabmuer m  cxemel: «Pa3gensl skomorum», «MeToasl skojorum», «Cxema
MOHUTOPHUHIA OKPYKaIOLIEN CPENBI».

JlaboparopHas paboTa «M3ydeHue MeTo0B SIKOJIOTMYECKUX UCCIEIOBAHUI.

Tema 7. OpranusMsl 4 cpeaa oOMTaAHUS

Oxoniornyeckue (akTopbl U 3aKOHOMEPHOCTH uX JnenctBus. Kitaccuduxanus
HKOJIOTHYECKUX (PAaKTOPOB: aOMOTUYECKHE, OMOTHYECKHE, aHTponoreHHele. OO1ue
3aKOHOMEpPHOCTH JEeHCTBUA HKojorudeckux (axropoB. IlpaBuno wmuHumyma (K.
[Inpenrens, FO. JIubux). TonepaHTHOCTb. ODBPUOMOHTHBIE W CTEHOOWOHTHBIE
OpraHU3MBbl.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIBI PACTEHUN U
’KUBOTHBIX MO OTHOLICHUIO K cBeTy. CUTHaIbHAs poJib cBeTa. POTONEPUOIU3M.

Temnepartypa kak sxoorudeckuit pakrop. JleiicTBrue Temneparypsl Ha OpraHU3MBbI.
[ToMKUIOTEepMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIC
OpraHU3MBbl.
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Bnaxnocte kak  skojormueckuit  Qaktop. Ilpucmocobnenus — pacteHuit
K ToJJiep>KaHuio BojHOro Oananca. Kiaccudukanusi pacTeHUi 10 OTHOIIIEHUIO K BOJIE.
[Ipucnoco6eHus: )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, IOYBEHHAs,
rIyOMHHAs MOANOYBEHHAs, BHYTpHOpPraHu3MeHHast. OU3NKO-XUMUYECKUE 0COOCHHOCTH
cpen oOouTanus opraHnn3MoB. [IpucmocobeHrss OpraHu3MOB K JKU3HH B PA3HBIX Cpeax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJUYHbBIC
putMbl. [Ipucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM JKU3HH.

XKuznennsie popmbr opranuzmoB. [lonsarne o xuzHeHHOU (opme. JKu3HEHHBIC
dbopMbl pacTeHHil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPABBI,
ONHOJIETHHE TpaBbl. JKU3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI, TE€OOWOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue ¢daxkTopel. Buabl OMOTHYECKHX B3aMMOJEHUCTBHI: KOHKYpPEHLHS,
XUIHUYECTBO, cuMOMo3 u ero Gopmel. [lapasutusm, koomepaius, MYTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). HeTtpoduueckue B3auMoaecTBust
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUyeHUE OMOTUYECKUX B3aUMOJICUCTBUMN
JUISL CYIIECTBOBaHHUS OpPraHU3MOB B cpene oOurtanus. [IpuHIMI KOHKYPEHTHOTO
UCKJIFOUYEHUS.

JleMoHCTpanuu

Tabmuubr u  cxembl: «Oxosorudeckue (paxrtopb», «CBETOBOM  CIEKTpY,
«IKOJIOTUYECKAE TPYIIbl UBOTHBIX IO OTHOUIEHUIO K CBETY», «TEIUIOKpOBHBIE
JKUBOTHBIE», «XOJOJAHOKPOBHBIE KUBOTHbIC», «DHU3MOJIOTMYECKUE  aJanTaluu
YKUBOTHBIX», «Cpeibl 00MTaHUs OPraHU3MOBY, «buosiornueckue puTMb», « Ku3HEHHBIE
dbopMbl  pacTeHHII», «’KuzHeHHbIE bopMBI  KUBOTHBIX), «JKocucTeMa
HIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTEMa XBOWHOro jecay, «llenn mnutanusy,
«XunrauyectBoy, «Ilapasutuzm», «Konkypenims», «CuMmonosy, «kKoMMeHcanu3my.

OOGopynoBanue: repbapuu pacTeHUI U KUBOTHBIX, IPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IUYHBIX JKOJIOTHYECKUX (PAaKTOPOB, repOapuu CBETOIIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHUH, CBETOJIOOUBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIUBHIC
KOMHATHBIE pacTeHHs, TepOapuu W KOJUICKIMU TETUIONIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX PACTEHUN, 4dydesla TMTUIl U 3Bepei, repOapuu pacTeHWUIA,
OTHOCSIIMXCS K rurpoduram, kcepoduram, me3odutam, KOMHATHBIE PACTEHUS JaHHBIX
TPyNI, KOJUICKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeliax, repdapuu U KOJUICKITUN
pacTeHUl W >KUBOTHBIX, OO0JAJAIONMIUX YepTaMHU MPHUCITOCOOJEHHOCTH K CE30HHBIM
W3MEHEHUSIM YCIIOBHM KU3HU, TepOaprn U KOJUICKITUH PACTCHHUH 1 )KUBOTHBIXPA3IMYHBIX
KU3HEHHBIX (DOPM, KOJUICKITUU KUBOTHBIX, YYACTBYIOIINX B PA3TUYHBIX OMOTHYECKUX
B3aUMOJIEUCTBUSIX.

JlabopaTopHas pabora «BbIsiBieHHE MPUCIOCOONEHU OpPraHU3MOB K BIIHMSHUIO
CBETAY.

JlabopaTopHas pabora «BbIsiBieHHE MPUCIOCOONEHU OpPraHU3MOB K BIIHMSHUIO
TEeMIEPATYPhI».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUSY.

27



Tema 8. Ikos10rusi BUAOB U NOMYISIIUI

DKOJIOTUUECKHE XapaKTEPUCTUKU Momyisiuu. [lomynsius kak Ouosiormueckas
cuctemMa. Poib HEOMHOPOIHOCTH cpefbl, (U3MYecKuXx OapbepoB U OCOOECHHOCTEH
Ovonorui BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI TMOITYJISIUH.
OcHOBHBIE TIOKA3aTENU MOIMYJISLUHUNA: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U IOJIOBAst
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSI.

Dxonoruyeckas CTpykrypa mnonyasuuu. OIeHKa YHCIEHHOCTH MOMYJISIUU.
JvHamuka nonyimsanuu U €€ peryisuvs. DHOTHYEeCKMH MOTEHHHWANl MOMYJIALNH.
MopenupoBanue IuHaMHK{A mnonyiasuud. KpuBble pocTa YHMCIEHHOCTH MOMYJIALINU.
KpuBble BekUBaHUS. Perysiius 4uciIeHHOCTH MOMYJIALHI: posib (PaKTOPOB, 3aBUCSIINX
Y HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE cTpaTterun BUuaoB (- u K-ctparerun).

[TonsiTue 00 3Ko0IOrMUEcKOr HUlle BUa. MectooouTanue. MHOrOMepHasi MOJIEb
skojornueckon Humum k.M. XarumHcona. Pa3mepel 3KOJIOTMYECKOW HUIIM.
[ToTeHnmanbpHas U peaqn30BaHHAs HULIN.

Bun kak cucrema nomyssamnui. Apeansl BUAOB. BUIbI M UX )KU3HEHHBIEC CTPATETUU.
DKOJIOTHYECKHE DYKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEJACHUS M MUIPALMNA >KUBOTHBIX. bHOJIOrM4Yeckne MHBa3UH
Yy>KEpPOJHBIX BUJIOB.

JleMoHCTpanuu

[Toptpert: Ixx.1. XaTunHCOH.

Tabmuubl W cXeMbl:  «OKOJOTMYECKHE  XapaKTEPUCTUKU OIS,
«IIpocTpaHcTBEHHAsT CTpyKTypa NOMyJsILMN», «Bo3pacTHele MUpaMuAbl TOMYJIALUN,
«CKOpOCTb 3aceneHus MOBEPXHOCTH 3€MJIN Pa3IMUYHbIMU OpraHu3mMammn», «Mozenb
skonorndeckor Humm Jx.M. XaTauHcoHay.

O6GopynoBanue: repdbapun pacTeHUH, KOJUICKIIMHU )KUBOTHBIX.

JlabopaTopHas padota «IIpucrnocoOiaeHust ceMsiH paCTEHU K PaCCEICHUION.

Tema 9. DkoJiorusi coo01IeCTB. IKOJOTHIECKHE CHCTEMBI.

CooO1ecTBa opranu3mMoB. buoiieHo3 u ero cTpykrypa. CBs3U MEX]1y OpraHu3MamMu
B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B DJKOCHCTEME: MPOAYILIEHTHI, KOHCYMEHTBI, peIyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue 1enu u cetu. Adnornyeckre OJ0KU IKOCUCTEM. [10uBBI U MBI
B 3KocHcTeMax. KpyroBopoT BELIECTB U MOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTEIM SKOCHCTEMBbI. bromacca W mpoaykuusi. DKOJOTHUYECKHUE
MUpaMUJIbl YUcesl, OMOMacChl U DHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuunbie u
BTOPUYHBIE CYKIIECCUM U WX MPUYHHBI. AHTPOMOTCHHBIE BO3JEHCTBUS HA CYKIIECCHUHU.
Kiumakcroe coobiectBo. bruopaznoobpasue v mogHOTa KPyroBOpOTa BEIMIECTB — OCHOBA
YCTOMYMBOCTH COOOILIECTB.

[IpuposiHbIE 3KOCUCTEMBI. JKOCUCEMbBL 03€D U peK. IKocucmemvl mopeu u
0Keano8. Ixocucmemvl MyHOp, J1eco8, Cmenel, nyCmbitb.
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AHTpPONOreHHBIE 3KOCUCTEMBI. ArpodKocucTeMa. ArpoueHos3. Pasznuums mexny
aHTPOIIOT€HHBIMU U MTPUPOJHBIMHU 3KOCUCTEMAMHU.

VYpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa u
¢ayna. CunaHTpomm3anusi TOpoACKOil ¢ayHbl. buonornueckoe u XO3sIICTBEHHOE
3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aUMOACHCTBUA OPraHU3MOBB
aKocUcTeMax. Poib kackaonoz2o agpgexma u 8u008-30Upuramopos (Kiouesvix 6Ud08)s
@yuxkyuonuposanuu sxocucmem. llepeHoOC SHEPruM M BELIECTB MEXKIY CMEXHBIMU
DKOCUCTEMAaMHU. Y CTOMYMBOCTh OPraHMW3MOB, IONYJALMM M JKOCHCTEM B YCIOBMSX
€CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3JECHCTBUN.

Mexanuzmvl 6030eticmeus 3a2psA3HeHUti PasHblX Munog Ha cy60peaHu3MeHHOM,
OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOA02UUECKO20
HOpMUPOBAHUS  AHMPONO2EHHO020  6o30eucmeusi.  MeTononoruss  MOHUTOPHHIA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

Hemoncrpanuu [Toprper:

A.JIx. Tencnn.

Tabnuupl u cxemsl: «CTpyKTypa OMOIIEHO03a», « DKOCUCTEMA IMIMPOKOIMCTBEHHOTO
jecay, «JKOCHCTeMa XBOWHOIO Jjecay, «QDYyHKIMOHAJIbHbIE TPYIIbl OpPraHU3MOB
B 3KOcUcTeMe», «KpyroBopoT BelIeCTB B 3KocucteMe», «Llenu nutanus (macrOuniHas,
JNETpUTHAS)», «IKOJOTMYECKas MHpaMHIa 4YUCED», «IDKOJOTHYecKas NUpaMHuaa
onomMaccel», «JKOJOrMyeckas mnupamuga sHeprum», «OOpa3zoBaHue 00J0Tay,
«IlepBuunasa cykueccus», «BoccTaHOBIEHHE Jieca TOCIE MOKApa», «IKOCUCTEMA
o3epa», «ArpoueHo3», «KpyroBopor BeIIECTB M IOTOK 3HEPIHMH B arpoleHO3E»,
«IIpumepnl ypOOIKOCUCTEM.

OOGopynoBanue. repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uydelia MTHUIl U
3Bepeil, repOapuu KyJbTYpPHBIX UM JUKOPACTYUIMX PACTEHUN, aKBapUyM KakK MOJEIb
HKOCUCTEMBI.

lIpakmuueckas paboma «VI3ydyenue u onrucaHue ypoO3IKOCUCTEMBD.

Jlabopamopnasa paboma «W3ydeHue pa3HOOOpa3usi MEJIKHX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKcKkypcus « IKCKYpCUsl B THTMYHBINA OMoreoneHos (B 1yopaBy, OEpe3HsiK, eJIbHUK,
Ha CYXOJIOJIbHBIN WJIM MONMEHHBIN JIyT, 03€p0, O0JIO0TO)».

IKcKypcus « IKCKYPCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TETNTMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCUCTEMA

buochepa — oOmermanerapuas o6omouka 3eMiu, TJ€ CYIIECTBYeT WM
CyIIIeCTBOBaJIa JXKW3Hb. Pa3BuTue mnpeacTaBieHuil o Owocdepe B Tpymax . 3rocca.
VYuenne B.U. Bepranckoro o omochepe. O6mactu O6mochepsr u e€ cocraB. JKuBoe
BEIECTBO Ouochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouochepsl. OcobenHoctn Ouochepsl Kak
riobanbHON 3KocHucTeMbl. J[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIICCTB M OMOTCOXMMHUYECKUE IHKIBI (yriepoaa, a3oTa). PUTMUYHOCTH SIBJICHHIAB
onocdepe.
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3oHanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIC JIeCca, CMEIIAHHBbIE W IIMPOKOJMCTBEHHBIE JIECA, CTEMH, CABAHHBI, MyCTHIHM,
TPONMUYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CYILIH.

CtpykTypa M (QYHKIUSI KMBBIX CHUCTEM, OLIEHKA HMX PECYpCHOr0 MOTEHIMalla U
ounochepHbIx QyHKIUHA.

JleMoHCcTpanuu

[Toptpetsi: B.W. Bepnaackuii, J. 31occ.

Tabmuubr u cxembl: «['eochepsr 3emmm», «KpyroBopor azora B HPHUPOIE»,
«KpyroBopor yriaepoma B mpupone», «KpyroBopoT KHUCIOpoAa B HPUPOJIEY,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OMOMBI cyny, «KinmMmarnueckue mosica
3emimm», «Tynapa», «Taira»n, «Cmemanneii Jsecy», «lIIMpOKONTMCTBEHHBIA JECY,
«Crenby, «CaBannay, «Ilycteiasny, « Tponuyeckuii gecy.

OOGopynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMU YKUBOTHBIX.

Tema 11. YesnoBek u OKpYy:Kamomas cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. BozneiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3YIIHOM cpelbl. OXpaHa Bo31yXa. 3arpsi3HeHne BOAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa IOYBEHHBIX PECypcoB. M3MeHeHume
KJIUMarTa.

AHTpONIOr€HHOE BO3JECUCTBUE HA PACTUTENBHBIM M JKUBOTHBIA Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE IPUHLMIIBI OXPaHbl MPUPoasl. KpacHsle
kauru. Oco6o oxpansiemole npupoansie Tepputopun (OOIIT). boranudeckue caasl U
300JIOTMYECKHUE TTApKH.

OCHOBHBIE TNPUHIMUIB YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA M IPHUPOIBI.
PaunoHnanbHOE MPUPOIONOJIB30BAHUE U COXpPAaHEHHE OMOJIOIrMYECKOro pazHooOpaszus
3emun. OO1IME 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJOTUYECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOT'0 KpPHU3HUCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTre METOOB MOHUTOPUMHIA PA3BUTHUSL OMNACHBIX TEXHOT€HHBIX MPOLECCOB.
CucmemHvle uccie0o8anus nepexooa K pecypcocbepezarowjeti u KOHKYpeHmocnocooOHou
oHepeemuke.  buonocuueckoe  pasnoobpasue u  obuopecypcvl.  Hayuonanvuoie
ungopmayuonHvle cucmemul, obecneuusaowue 00OCMyn K UHGopmayuu no cOCMOSTHUI
omoenvHblX 8U008 U Ikocucmem. OcHOBbL dIKOpeabuIumayuyu 3KoCucmem u cnocobos
O0pbObL ¢ OUONOBpedcoeHUAMU. PeKoOHCMPYKYUs MOPCKUX U HAZEMHBIX IKOCUCTEM.

JleMoHcTpanuu

Tabmuiel 1 cxeMbl: «3arpszHeHre atMocepbl», «3arpsisHEHUE THAPocheps,
«3arpsi3HeHue nouBb», «llapHukoBbIl 3@ dekT», «Ocob0 oxpaHseMble MPUPOIHbBIE
TeppUTOPUN», «Moienu ynpaBisieMoro MUpay.

O6opynoBanue: hoTorpaduu oxpaHsIeMbIX paCTCHUHN U )KUBOTHBIX KpacHo KHUTH
Poccutickon ®@enepanuun, KpacHol KHUTH pErMoHa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpEOOBAHUS K PE3yJIbTaTaM OCBOEHUS O0yYarOIIMMUCS
nporpaMMm CpelHero oOmiero oOpa3oBaHUA: JIMYHOCTHBIC, METANpeJIMETHbIE U
MIpEIMETHBIE.

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MNPOrpaMMbl IO OHOJIOTHH
BBIICJICHBI CJIEAYIONIME COCTAaBISIONIME: OCO3HAHHE OO0YYalOIUMHUCSI POCCUMCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEICIICHUI0, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJULMUA  pa3BUTUS  OUOJOTMYECKOTO 3HAHUS, TOTOBHOCTHU
CIIOCOOHOCTh 00YYaroUIuXcsi PyKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH I[EHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHMUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIngyHOCTHBIE pe3yNIbTaThl OCBOCHMSI MPOrpaMMbl MO OWUOJOTUU JIOCTUTAIOTCS

B  €IUHCTBEYyuYeOHOMU M BOCHHUTATEIBLHON  JEATENBHOCTH B  COOTBETCTBUU
C TPAAUIITMOHHBIMU POCCUNUCKUMU COIMOKYIBTYPHBIMHU, HCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, TPUHATHIMU B OOIIECTBE NpaBUJIaMU U HOpPMaMH
NMOBEACHUS M CIHOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHHUS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEU MO3UIIMM JIMYHOCTH, MATPUOTU3MA U YBaKEHUS

K 3aKOHY U MPaBOMOPSJIKY, YEJIOBEKY TPyAa U CTapIIEMy MOKOJEHUIO, B3AUMHOTO
YBaKEHUS, OEpPEKHOrO0 OTHOUIEHUS K KYJIBTYPHOMY HACJCAUI0 U TPATULIUSIM
MHOTOHAIIMOHAIILHOTO Hapoaa Poccuiickort @enepanun, Ipupoae U OKPYKaroIIEH Cpeae.

JInyHOCTHBIE pPe3ybTaThl OCBOEHHUS y4eOHOTro mpeamera « buosorus» q0KHbI
OTpaXkaTh TFOTOBHOCTh M  CIIOCOOHOCTh  OOYyYaroIMXCsl ~ PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIMENW  JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOCKACHUMN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM

LIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIBbITa M OMbITa
NEATEeIbHOCTH B MPOIECCE peaau3allid OCHOBHBIX HAIMPAaBJICHUN BOCIUTATEIIBHOU
JEATEeIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIUTAHUSI:

C(OPMHUPOBAHHOCTD TPAKIAHCKOW MO3UIMKA OOYyYalOMIerocss KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCHHCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYIIMOHHBIX IMpPaB M OOS3aHHOCTEH, YBaXKCHHE 3aKOHA
Y TPABOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATEILHOCTU MPHU CO3JAaHUU Y4YCOHBIX
IIPOCKTOB, PEIICHUU YYEeOHBIX U IMO3HABATEIBHBIX 33]1a4, BHIMOJHEHUH OHOJIOTUYCCKIX
IKCIIEPUMEHTOB,
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CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MIMIO IO OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHHE YYMUTHIBAaTh B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEXKIEHUSAMHU, KYJIbTYPHBIMHU LEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IpU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKAAHCKOW HWAEHTUYHOCTH, MaTPUOTU3MA,
YBOXKEHMS K CBOEMY HAPOAY, YYBCTBAa OTBETCTBEHHOCTH mnepen PoamHON, ropaoctu
3a CBOM KpaW, CBOWO PonuHy, CBOM S3BIK M KYJBTYpy, NPOLIIOE M HACTOSIIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocecnu;

LEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACIEAUI0 W NaMATHHKAM IPHUPOIBI,
JNOCTHXKEHUM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHX YUYEHBIX B CTAHOBJICHHE U pPa3BUTHUE
OMOJIOrMH, TOHUMAHUS 3HaUY€HUs1 OMOJIOTMH B TO3HAHUU 3aKOHOB IPUPOJIbI, B JKU3HU
YEJIOBEKa U COBPEMEHHOIO 00IIIECTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHMIO U 3amure OrteuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYallM0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHME JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUUBOTO OYyIEero; OTBETCTBEHHOE
OTHOUIEHHWE K CBOUM POAUTENSIM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KM3HH B COOTBETCTBUM C TPAIULIUAMU
HaponoB Poccuu;

4) 3cTeTHYEeCKOT0 BOCIIUTAHUS:

HCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIOYas OCTETHKY ObITa, HAydyHOTO H
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTA, TPY/ia, OOMICCTBEHHBIX OTHOIICHHUH;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE IIPOSIBIIATh
Ka4yeCcTBa TBOPUYCCKOU JINYHOCTH;

5) ¢pu3nyecKoro BocnuTaHusi, GOPMHPOBAHNS KYJIbTYPbI 310POBbS H
IMOIUOHAJIBHOTO 0JIATONOTYYHS:

MOHUMAHHME W peaju3alius 3J0pOBOro M 0e30macHOro odpasa >XKU3HM (30POBOE
MUTaHUe, COOJIIOICHNE TUTMEHWYECKUX TMPaBUI U HOPM, COATAHCHPOBAHHBIN PEXUM
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3aHATUN U OTbIXA, PETYJsIpHas (U3NYECKasi AaKTUBHOCThD), OEPEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOTO OTHOLIEHHSI K COOCTBEHHOMY (U3UYECKOMY U IICUXHUYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3A0POBBIO U KU3HHU JIFOJIEH;

OCO3HAaHUE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHKE IIEHHOCTH MAaCTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTHYECKOM U COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBaTh M CAMOCTOSATEIIBHO
BBITIOJIHATD TAKYIO JEATEIIbHOCTD;

MHTEpeC K pa3auyHbiM cdepam MnpodhecCHOHANIBHON AeSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIieil npodeccun U peanru30BbIBATb COOCTBEHHBIE
YKW3HEHHBIE TIJIaHbI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) IKOJOrHY€CKOr0 BOCIIUTAHMS :

AKOJIOTMYECKH 11e7IeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKM3HU Ha
3emJie, OCHOBE €€ CYIIIECTBOBAHU,

MOBBIIIIEHUE  YPOBHS  DKOJOTMUECKOW  KyJbTYypbl: MPUOOPETEHUE  OMBITA
MJIAHUPOBAHUSI TTOCTYIKOB M OLICHKM WX BO3MOXKHBIX TOCJEACTBUN JI OKPYKarolen
Cpelibl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa HIKOJOTUUECKUX MPOOJIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPHOOpETaeMbIe MPU U3yUCHUH OMOJIOTHH 3HAHUS U
YMEHHUSI TIPHU PEUISHUU MPOOJIEM, CBA3aHHBIX C PallMOHAILHBIM IIPHUPOIOTIOIB30BAHHEM
(cobmroeHMe TIpaBWJI TOBEACHUS B MPUPOJE, HAIPABICHHBIX Ha COXPaHCHUE
paBHOBECHA B SKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEMNPUATHE ACUCTBUH, MPUHOCAIIUX BPEH OKPYNKAWOIIEH MPUPOITHON
cpele, yMEHHE MPOTHO3UPOBATH HEOJArONPUSITHBIE HKOJOTHMUYECKHUE TMOCIIEICTBUS
MPEANPUHUMAECMBIX ICUCTBUN U PEAOTBPALIATh UX;

HaAJIMYUE PA3BUTOrO HSKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYJBTYpPHI,
ONbITa JEATCIBHOCTA 3KOJOTHMYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMH B TO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COITMATIBLHON IMPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOU JAEATEIBHOCTH SKOJIOTUUECKON HAMPAaBICHHOCTH;

8) MeHHOCTH HAYYHOT0 MO3HAHUSI:
cOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOIIECTBEHHON NPaKTHUKH, OCHOBAHHOIO Ha JHAIOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJUKYJILTYPHOM MHUPE;
COBEPIEHCTBOBAHUE S3BIKOBOM M UYMTATEIbCKOM KyJIBTYPHl KaK CpeacTBa
B3aMMOJICHCTBHSI MEXKTYy JIFOJIbMHU ¥ IMO3HAHMS MUPA;
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NOHUMaHUE CHEU(PUKU OMOJIOTMH KaK HayKH, OCO3HaHUs €€ poiu B (POPMUPOBAHUU
PAalMOHAIIBHOTO HAy4YHOI'O0 MBIIUICHHS, CO3JaHUM ILEJOCTHOTO MpEACTaBICHUS 00
OKpY’>KaIOIlleM MHpE KaK O €JUHCTBE IPHUPOJbI, YEJOBEKAa M OOIIECTBA, B IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH NpoOJieM COXpaHEHHs MPUPOTHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMUM JJIi COBPEMEHHOW IMBWIM3ALMH:
oOecrieyeHrss HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peIIaTh PECYpPCHBbIE MPOOJIEMbI Pa3BUTHS YEIOBEUYECTBA,
oMcKa NyTeH BBIXOJA W3 TJ00ANbHBIX JKOJOTUYECKHX NpoOJieM U obecrneueHus
nepexoAa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaH/IApPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyUEHUU OMOJIOTMYECKUX 3HAHUI B LIEJSAX MOBBIIMICHUS
o0miel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOW YacTu
(YyHKIHMOHAJIBHOM TIpaMOTHOCTM oOOydarommxcs, (opMupyeMod 0pH H3yYEHUU
Omosoruu;

NOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMUS, HCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MCIOJIb30BATh MOJYyYaeMble 3HAHUS JJI1 aHAIW3a U OOBICHEHHUS
SBJICHUM OKPYKAIOLIEro MUpAa M IMPOUCXOJSIIMX B HEM HM3MEHEHUN, YMEHUE JIeJaTh
00OOCHOBaHHBIE 3aKJIIOYEHMsSI Ha OCHOBE HAy4yHbIX (DaKTOB U MMEIOIIUXCS JIaHHBIX
C LIEJIbIO MOJTYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JIJISl pELICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLIHSX;

OCO3HaHWE IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
IIPOEKTHYIO M HCCIIENOBATENBCKYIO AESITENBHOCTh HHINBHUIYAIIBHO U B TPYIIIIE;

TOTOBHOCTBh M CIIOCOOHOCTh K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BAHMIO,
K AKTUBHOMY NOJIYYEHHUIO HOBBIX 3HAHUW 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHUS yueOHOro mipeamera «buonorusy»
BKJIIOYAIOT:  3Ha4YMMble Uil  (OPMUpPOBAHMS  MHPOBO33PEHUS  OOyYaromMXcs
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyUYHbIe TMOHSATUS, OTpa)Karollue
I[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CIIEIU(DHUKY METOIO0B IMO3HAHHMS, UCTIOIB3YEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHs, SIBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH
dbakT, TMPUHIMUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHNE,
HaOJIOICHNE, M3MEPEHUE, IKCIIEPUMEHT U JAPYTHE); YHUBEPCATbHbIC YUeOHBIC IEHCTBHUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHEIC), 00ecCIIeunBaroIINe
dbopmupoBanre (GYHKIMOHATBHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIIECTEHITUU
oOyyJarommxcs; COCOOHOCTH 00yYaroIMXCs HCII0JIL30BaTh OCBOEHHEIE

MEXIMCHMIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS M YHUBEpPCAJbHbIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLUAIIBHOM MPAKTHUKE.
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B pesynbrare u3yueHusi OMOJOTMM HA YPOBHE CpEeAHEro o001ero oopa3oBaHus
y oOyuaromerocs OyayT cpOpMUpPOBaHbI MMO3HABATEIbHBIC YHHUBEPCAJIbHbIC yueOHBIC
JENUCTBUSI, KOMMYHUKATHUBHBIE YHUBEpCaJbHbIEe Y4YEOHbIC MICHCTBHUSA, PETYJISTHUBHBIC
YHUBEpCaJbHbIE YUEOHbIE IEHCTBUS, COBMECTHAS AEATEIBHOCTD.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
Ba3oBble Jornueckue qecTBUA:

CaMOCTOSTENbHO (HOPMYITUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, paCCMaTPUBAThH
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUN MPHUEMBI JIOTHUYECKOTO MBILUICHUS (aHAIN3a,
CHHTE3a, CpaBHEHUS, KilacCupUKamu, 0000IIEeHNS ), paCKPBIBATh CMBICIT OMOJIOTUYECKHIX
NOHATUHN (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH CBA3U C JIPYTUMH
MOHSATUSIMU );

ONPENEIIATh eI ACATEIbHOCTH, 3a/1aBasi MAPAMETPBI U KPUTEPUH HX JOCTUKEHUSA,
COOTHOCHUTB PE3YyJIbTaThl I€ATEIILHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TIOHITHS JIJ1s1 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
PUPO/IBI;

CTPOUTH JIOTUUECKUE paCCYX IEHUS (MHAYKTUBHBIC, JCAYKTUBHbBIC, 110 aHAJIOTUN),
BBISBJISITh 3aKOHOMEPHOCTM W NPOTUBOPEUHS B PACCMATPUBAEMBIX  SIBJICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CpPENCTBA JUISl MPEICTABICHUS CYLIECTBEHHBIX
CBSI3€H M OTHOIIEHUHN B M3y4aeMbIX OMOJIOTHUECKUX 00BEKTaX, a TaKKe MPOTUBOPEUHI
Pa3HOTrO POia, BBISIBIICHHBIX B PA3JIMUHBIX MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MNpoOJeMbl € YYE€TOM aHalu3a HWMEIOIIUXCS
MaTepUAJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JAESATEIbHOCTb, OLEHHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCJEICTBUN JEATEIIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJIHATH PabOTy B YCIOBUAX PEAbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBILIJIEHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieoBare/ibCKue J1eiCTBUSA:

BJIaJIeTh HaBbIKAMU Y4E€OHO-UCCIIENOBATEIbCKON W MPOEKTHON JAEsTeNIbHOCTH,
HaBbIKaMU pa3pelieHus mpoodieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
MOMCKY METOAOB PEIICHHs] MPaKTUYECKUX 3a7ad, MPUMEHEHHIO Pa3JIMYHBIX METOJ0B
MO3HAHUS,

UCIIOJI30BATh PA3IMYHbBIE BUJIBI IEATEILHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMSI, €TO
UHTEPIIpEeTalUU, TPEOOPa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYalLlUsAX, B TOM YHUCIIE
IIPYU CO3IAHUH YYEOHBIX M COLUATBHBIX TPOEKTOB;

GbopMHpOBaTH HAyYHBIM THUIN MBILUICHUS, BJIAJE€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MOHATUSMH U METOJAMU;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;
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BBISIBJISITh IPUYMHHO-CJIECTBEHHBIE CBSI3U U aKTyaJlM3UPOBaTh 3a7avy, BbIJIBUTaTh
TUIIOTE3Y €€ PELICHHs], HAXOIUTh apPTYMEHTBI IJIs1 I0Ka3aTelIbCTBA CBOUX YTBEPIKICHHUM,
3a/1aBaTh MMAPAMETPbI U KPUTEPUH PEIICHHUS;

aHaJM3UPOBaTh IMOJYYCHHBIE B XOJE PEIICHUS 3aa4yd PE3yJIbTaTbl, KPUTHUUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, OIICHMBAaTh MPUOOPETEHHBIN  OIIBIT;

OCYULIECTBJIATH LI€JICHAIIPABIECHHBIN TOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B Ipo(heCcCUOHATIBHYIO CPENY;

YMETh IIEPEHOCUTh 3HAHUSA B I[I03HABATEIbHYID W MPAKTUYECKYIO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 PA3HbBIX IPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, IPEIJIaraTh OPUTMHAIBHBIE TOAXO/IbI U PEIIEHUS, CTABUTh
po0JIEMBbI U 3a/1a4H, JOIYCKAOIUE aJIbTEPHATUBHbBIE PELICHMUS.

Pabora ¢ undpopmanumeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (TEKCTe Yy4eOHOTo
ocoOusi, HayYHO-TIOMYJISIPHOM JINTEpaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX ~0a3ax JaHHbIX, B UHTepHere), aHanMM3upoBaTh WHGOPMAIIUIO
pPa3TUYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTh U
HEMTPOTUBOPEYHBOCT;

(dbopMyIHpOBaTH 3aMPOCH] U MPUMEHSTh Pa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Ounonornyeckon nHGoOpMaIi, HEOOXOIUMOM JIJIsl BHITIOJIHEHUS YIEOHBIX 3a/a4;

npuoOpeTaTh  OMBIT  HMCIOJB30BaHUS  WH(OOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIOJb30BaHUS PA3ITHMUHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BHIOMPATh ONTUMAIIbHYIO (DOpMY MpeicTaBieHrs OUOIOTHIECKOM
uHdopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPU pabOTe ¢ OMOIOTHYECKOM
uHdopmaImen: TpUMEHSITh XUMHYECKHe, (pu3nyeckue W MaTeMaTUYeCKUE 3HAKU U
CUMBOJIBI, OpMYIIbI, a00peBUATYPY, HOMEHKJIATYPY, UCIIOIH30BaTh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPECTBA HATJISTHOCTH,

BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3alUThl MH(OpMaIuu, WHOOPMAITMOHHON
0€30M1acCHOCTH JIMYHOCTH.

KomMmyHukaTuBHBIC YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS

Oo0wmenue:

OCYIICCTBIIATL KOMMYHHUKAIIMKM BO BCCX C(l)ean JKN3HHU, aKTHBHO Y4YaCTBOBATb
B JHAJIOre WM JHUCKYCCHUU MO CYIIECTBY OOCYyX)JaeMoW TeMmbl (YMEHHUE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKXIACHUA OTHOCHUTCIIbHO BBIIIOJIHCHHA Hpe,unaraeMoﬁ 3a1ayu,
YUUTBIBATHL MHTCPEChI U COIIACOBAHHOCTDH HOSI/IHI/Iﬁ APYIrux y4aCTHHUKOB Aualiora HUJn
JICKYCCHH);
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pacrio3HaBaTh HeBepOalbHbIE CpeACTBa  OOUICHMSA, TOHUMATh 3HAYECHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3SHUKHOBEHUS KOH(MDIMKTHBIX CUTYaIlUil, YMETb
CMSIr4aTh KOH(JIMKTHI U BECTH [IEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CHocoOaMH OOIIEHHS | B3aWMOJCWUCTBUA, TOHUMATh
HaMEpEeHMsI JPYTUX JIO/IeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHHKY MB
KOPPEKTHOM popme PopMyTupOBaTh CBOH BO3PAKECHHS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHaAsI 1€AATEJIBHOCTD:

MMOHUMATh M UCIIOIH30BATh MPEUMYIIIECTBA KOMaHIHOW U MHANBUAYATLHON pabOThHI
MIPU PEIICHUU OMOJIOTHYECKON MPOOIIeMbl, 000CHOBBIBATh HEOOXOAMMOCThH TPUMEHEHUS
rpynnoBbIX (OPM B3aUMOJICHCTBUSA MPU PEIICHUH YU4EeOHOU 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBHUM C YUETOM OOIIUX MHTEPECOB
Y BO3MO>KHOCTEMN KaXKJIOTO YJI€HA KOJUIEKTHUBA;

MIPUHUMATH 1I€JT1 COBMECTHOM JEATEIbHOCTU, OPraHU30BBIBATh U KOOPJUHUPOBATH
JEUCTBHUS 110 €€ JOCTHKEHUIO: COCTABIIATH IJIaH JIEUCTBUM, PACIIPEEISATh POJIU C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHMBAaTh KAa4ECTBO CBOETO BKJAJa M KaXJOr0 y4YaCTHHUKA KOMAaHIbl B OOMIMi
pe3yabTarT Mo pa3padOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHUWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMUHBIX CUTYAIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBUA

Camoopranusamnus:

HCIIOJB30BaTh OMOJIOTUYECKUE 3HAHUS JJISl BBISIBIICHUSI MPOOJIEM U UX PEIICHUSB
KU3HCHHBIX M YIYCOHBIX CUTYAIIUSIX;

BBIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE€ U CMBICIOBBIE YCTAHOBKHU
B CBOUX JEHUCTBUSX U MOCTYIKaX MO OTHOIICHUIO K KUBOUW MPUPOJIE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPY>KAIOITUX;

CaMOCTOSITENIbHO ~ OCYIIECTBIJISITh TTO3HABATEIBHYIO JEATEIbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJa4d B 00pa30BaTEILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBIISATh IIJIaH PEIICHUs MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacCHIMPATh PaMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHHIH;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a
peleHue;
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OLICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHHUIO M TPOSIBICHUIO IIUPOKON 3PYIUIIMU B Pa3HBIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIIIATH CBOW 00Opa30BaTENbHBIM W KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/IeTh HaBbIKAMM I103HABATEIbHOM pe(iIeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCIIOJIb30BaTh
npu€Mbl peJIeKCUU IS OLIEHKH CUTYalluH, BEIOOPA BEPHOTO PEILICHUS;

YMETH OLICHUBATH PUCKHU U CBOEBPEMEHHO NNPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATH MOTHUBBI U ApI'YMEHTBI IPYTUX [IPU aHAIU3€E PE3YJIbTATOB AEATEIIBHOCTH;

IIpunsiTue ceds U APyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MPU AaHAIIA3E PE3YJIbTATOB ICITEIbHOCTH,
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIIMH JIPYTOro YeIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIC PE3yNbTaThl OCBOCHUS COJIEPKaHUsS yueOHOTo npenMeTa «bruomnorus
Ha yrayOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecreueHue MpodUIbHOTO OO0y4eHUs
oOy4aroruxcst 6uonoruu. OHM BKIIIOYAIOT: crieruduyueckue Jyuisi OMOJIOTUUM Hay4YHBIE
3HAHMS, YMEHUS U CHOCOOBI JCHCTBUH 1O OCBOGHUIO, WHTEPNpPETAUA H
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO TMOJIYYEHHUIO HOBBIX 3HAHUN M HMX
MPUMEHEHUIO B PA3IUYHBIX yUEOHBIX, a TaKK€ B PEaJbHBIX XKU3HCHHBIX CUTYyAIlUsX.
[IpeameTHBIC PE3yIbTaThl IPEICTABIICHBI TI0 TOJIaM U3Y4YCHUS.

[IpeameTHBIC PE3yIBbTaThl OCBOCHHSI yueOHOTO peamera «buomorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHHM E€CTECTBEHHO-HAYYHOM KApTHHBI MHUpA, B MO3HAHUU 3aKOHOB
OPUPOABl W PEIICHUH MPOOJIEeM pPaIMOHATLHOTO MPHUPOONOIL30BaHUs, O BKIIAJE
POCCHIICKUX U 3apyOC)KHBIX YUEHBIX B pa3BUTHE OUOIOTHH;

BIQJICHUE  CHUCTEeMOW  OWOJIOTMYECKMX  3HAHWHA,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIIfe OMOJOTHYECKUE TEPMUHBI M TIOHATUS (’KU3Hb, KJIETKA, OPraHu3M,
MeTaboJIM3M, TOMEOCTa3, CAaMOPETYJISIMs, CaMOBOCIIPOU3BEACHHUE, HACIEICTBEHHOCTD,
U3MEHYMBOCTh, POCT W pa3BUTHUE), OMOJIOTMYECKHE TEOpUH (KJICTOYHAS TEOPHS
T. [lIBanna, M. Illnerinena, P. BupxoBa, XpoMOCOMHasi TEOpUsI HACIEICTBEHHOCTHU .
Moprana), yuenuss (H.J. BaBunoBa — o 1eHTpax MHOTOoOpasusi U MPOUCXOKIACHUS
KyJIbTYPHBIX PAaCTE€HHUI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB MEPBOrO MOKOJICHMS,
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pacuieryieHusl, YUCTOTHI TraMeT, He3aBUCHUMOro HaciemoBanuss [. Mengens,
TOMOJIOTHYECKUX PSAIOB B HACJeICTBEHHOW n3MeHunBoctu H.W. BaBuiioBa), mpuHITUTIBI
(KOMILJIEMEHTapHOCTH );

BIIQJICHUE OCHOBHBIMH  METOJAMH HAYYHOTO IIO3HAHWS, HCIOJIb3YEMbIX
B OHOJIOTMUECKUX HCCJICMOBAaHUSAX IKUBBIX OOBEKTOB (OMHCaHWE, HW3MEpPEHUE,
HaOJIOICHHE, SKCTICPUMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHBIC NPH3HAKH: BHUPYCOB, KJIETOK IPOKAPHOT H
DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHW3MOB, B TOM YHCJe OaKkTepui,
rpuOOB, pacTeHUH, >XKHBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB W CHCTEM OPTaHOB
pacTeHul, KWUBOTHBIX, YEJIOBEKA, IPOIECCOB KU3HEIAEATCILHOCTH, MPOTEKAIOIINX
B OpraHU3Max pacTEHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX MPOIIECCOB: OOMEHA
BeleCTB (MeTadoyu3M), TPEBpAIEHUsS SHEPruM, OpOKEeHHs, aBTOTPOGHOTO U
reTepoTpOo(PHOro TUMOB MNHUTaHUS, (POTOCMHTE3a M XEMOCHUHTE3a, MHUTO03a, MeEio3a,
ramMeToreHe3a, JMOpUOTeHe3a, IOCTAIMOPHUOHATIBLHOTO  Pa3BUTHUS, PA3MHOMKEHUS,
WHIWBUAIYAIGHOTO Pa3BUTHSA OpraHu3Ma (OHTOTEHE3a), B3aMMOJCUCTBHS TCHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOpa;

YMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEX]y OpraHOMJIAMU KIETKH U UX
GYHKIHUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW M UX (PYHKITUSIMH, MEXTY OpTraHAMH U
CUCTEMaMH OPTraHOB y PACTeHUM, KUBOTHBIX M 4YEJIOBEKA U MX (YHKIUIMH, MEKITY
CUCTEMaMHU OPraHOB W MX (QYHKUIUAMH, MEXIY 3TarlaMd OOMEHa BEIIECTB, dTarmaMu
KJIETOYHOTO ITMKJIA M JKU3HEHHBIX ITUKIOB OPraHU3MOB, dTarlaMu 3MOPHOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PeHOTUIIOM, (PEHOTUTIOM U (PaKTOpaMH CPeIbl OOUTAHMS;

YMEHUE BBISBIIATH OTIWYUTEIBHBIC TPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIIEC
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

yMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  APTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIi JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

yMEHHE peniaTh OMOJIOTUYECKUE 3a]Ja4H, BBISBIISTh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXIy MCCIIeTyeMbIMH OMOJIOTUYECKUMH TIPOLIECCAMH U SIBIICHUSIMH, JIEJIaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUU TIOJIYYCHHBIX PE3YyJIbTaTOB,

YMEHHE BBITIOTHATH Ja00paTOpHbIE U MpaKTUYeCKue paboThl, COOIOIATh MpaBuiIa
pu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, POBEPSATh WX IKCMEPUMEHTATHHBIMUA CPEIACTBAMU,
dbopMynupys 1eTh WCCIeNOBAHUS, aHAIM3UPOBATh MOMyUYeHHBIC PE3yJIbTaThl U JENaTh
BBIBOJIBL;

YMEHHE Yy4YacTBOBAaTh B YYEOHO-MCCIIENOBATENbCKOW paboTe 1o Ouoyoruw,
HKOJIOTHH U MEAMIIMHE, MPOBOJIUMOMN Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOIMYHO
MPEICTABIIATH MMOTYyYEHHBIE PE3yIbTaThl HA YUCHUUECKUX KOH(DEpEeHIINSIX;

YMEHHUE OICHWBATh dTUYCCKHUE aCMEKTHl COBPEMEHHBIX HCCJICIOBAHHMN B 00JaCTH
Owonmornn W MeAWIUHBI  (KJIOHUPOBAHME, HWCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMA U CO3aHNE TPAHCTEHHBIX OPTraHU3MOB);
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YMEHHE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oynymed mnpodeccrnoHanbHOM
NESITEeTPHOCTH B O0JIACTH OHOJIOTMH, MEIUIMHBI, OWOTEXHOJOTHH, BETEPHHAPHH,
CENIbCKOTO XO3SICTBA, MHILEBOW IMPOMBIIUIEHHOCTH, YITIyOIATh MO3HABATEIbHBIH
MHTEpEC, HaNpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONIECH mpodeccuu M
OPOJOJDKEHHE  OMOJIOTMYECKOrO  OOpa3oBaHMsl B OpPraHM3alUsAX  CPEIIHETO
po¢eCCUOHATBFHOTO U BBICIIIET0 00pa30BaHMUA.

[IpeameTHBIE pe3ybTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHHUM COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI MUPa,B
MO3HAHWU 3aKOHOB MPUPOJBI U PEIICHUU DKOJIOTMUYECKUX MPOOJIEeM YeloBEeuecTBa, a
TaK)Ke B PEIIEHUH BOIIPOCOB PAIMOHAILHOTO IPUPOAOIIOIB30BaHUs, U B HOPMHUPOBAHUU
LEHHOCTHOTO OTHOIIEHHSI K MPHUPOJE, OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKHUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHUE BIANETh CUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpass BKJIKOYAET
ONpEJENECHNUS U TOHUMaHUE CYIIHOCTH OCHOBOIIOJIATralOIINUX OUOJIOTMYECKUX TEPMUHOB
W TOHATUH (BUI, dKOCUCTeMa, Ouocdepa), OMOJIOTHYECKHE TEOpUH (PBOIIOILMOHHAS
teopust Y. JlapBuHa, cuHTeTHUeckas Teopus sBomonuu), ydenus (A.H. Ceseprona —
O MyTSIX W HampaBieHusx sBomtouuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetrueckoro paBHoBecus [x. Xapau u B. BaitnOepra, 3apospieBoro cxoactea K.M.
bapa), mpaBuna (mMunumyma FO. JIubuxa, H5KOJOTHYECKOW MHUPAMHUIbl SHEPIHM),
runoTesbl (Tunore3a «mupa PHK» V. I'unbeprta);

YMEHUE BIaJ€Th OCHOBHBIMU METOJAaMU HAYYHOTO IO3HAHMS, HCIOIb3yEMbIMUB
OMOJIOTMYECKUX UCCIEIOBAHUSX KUBBIX OOBEKTOB U AKOCUCTEM (OMHUCaHUE, U3MEPEHUE,
HaOJIOICHUE, S3KCHEPUMEHT), CIMOCO0aMHM BBISIBICHUS W OLIEHKM aHTPOMOIE€HHBIX
M3MEHEHUN B IPUPOJE;

YMEHUE BBIAENATh CYIIECTBEHHbBIE IPU3HAKH: BUAOB, OMOT€OLIEHO30B, IKOCUCTEM U
ounocdepspl, CTAOUIM3UPYIOLIETO, IBUKYILETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
AJTONaTPUYECKOr0 M CUMIIATPUYECKOTO BHI000pa30BAHMS, BIMSHUS JIBHXKYIIMX CHII
HBOJIIOLMM Ha TeHO(POHJ MOMYJSIUU, HPUCIOCOOJIEHHOCTH OpPraHu3MOB K Cpelie
OoOWTaHusA, YEpeIOBAHMS HAIPABJICHUI 3BOJIIOLMH, KPYrOBOpOTa BEUIECTB M IMOTOKA
HHEPrUU B IKOCUCTEMAX;

yYMEHHUE YCTAHABIMBATH B3AUMOCBSI3H MEXK/y IIPOLIECCAMU SBOIIOLNHU, ABHKYITUMU
CUJIAMH aHTPOIIOreHe3a, KOMIIOHEHTaMH PA3JIMYHbBIX IKOCUCTEM U MPUCTIOCOOIECHUSIMU
K HUIM OPTaHU3MOB;

YMEHUE BBISIBISATH OTJIMYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, MMPUCTIOCOOTIEHHOCTh
BUJIOB K cpejie oOMTaHMs, a0MOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€il OPraHU3MOB B COOOIIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUI B AKOCUCTEMAX
CBOEH MECTHOCTH;

YMEHHE  HUCIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY ISl I0Ka3aTelIbcTBa POJCTBA OPTraHM3MOB pa3HBIX
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CUCTEMATUYECKUX TPYII, B3aMMOCBSI3M OPTraHW3MOB W CpPEIbl OOWTAHUS, C€IMHCTBA
YeJIOBEUECKHUX pac, HEOOXOAUMOCTH COXpaHEHUsI MHOT00Opa3usi BUJIOB M 9KOCUCTEM Kak
YCIJIOBUSI COCYIIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yMEHHE peniaTh OMOJIOTUYECKUE 3a]Ja41, BBISBIISATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXIy MCCIIeTyeMbIMH OMOJIOTMYECKUMH MIPOLIECCAMU U SIBIICHUSIMH, JI€JIaTh BHIBOJIBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOIHATH JJA0OPATOPHBIE U MPaKTUYECKUe paboThl, COOII0ATh MpaBHiia
npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PY10BaHUEM;

YMEHHUE BBIIBUTATh TUIIOTE3bI, TIPOBEPSATh WX IKCMEPUMEHTATHHBIMHA CPEIACTBAMU,
dbopMynupys LeNTb UCCIENOBAHUS, aHAIM3UPOBATh MOMYyUYEHHBIE PE3yNbTaThl U JeNaTh
BEIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4eOHO-UCCIIEIOBATEIbCKOW paboTe 1o OHOJIOTHH,
HKOJIOTHH U MEIUIIMHE, IPOBOIUMOM Ha 0a3e MKOJIbHBIX HAYYHBIX 00IIECTB, U IyOJIMYHO
MPEICTABIIATH MOJYyYEHHBIE Pe3yIbTaThl HA YUCHUUECKUX KOH(DEPEeHIIUIX;

yMEHHUE OIICHUBATh THIOTE3bl U TEOPHUU O MPOUCXONKICHUU KU3HU, YEIOBEKA U
YeJIOBEYECKUX pac, O TMPHUYMHAX, MOCIHEACTBHSIX M CHOCO0ax MpeaoTBpaIleHus
ri100aJpHBIX U3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccuoHaTbHOR
NEATETLHOCTH B 00OJACTH OMOJIOTHH, SKOJOTHH, MPHUPOIONOIL30BAHMS, MEIHUIIMHBI,
OMOTEXHOJIOTUM, TICUXOJIOTHUH, BETEPUHAPUHU, CEIBCKOTO XO35AWCTBa, MHUIIEBOU
MPOMBINIUICHHOCTH,  yIAyOJsATh  TIO3HABATENBHBIA  HMHTEpPEC,  HaAINPaBJICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIICH Mpodeccrur U MPOAOHKEHUE OMOJIOTHIECKOTO
oOpa30oBaHUs B OpraHu3aIMsaX CpeaHero npohecCuoHaIbHOTO U BBICIIETO 00pa30BaHUs.
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TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas padodas mporpamma | buosorus. 10-11 kiaccer (yriryOn€éHHBIH YPOBCHB)

10 KJIACC
No HaumenoBanne tem | KonuuectBo OcCHOBHBIE BUJIBI I€SITEILHOCTH
[IporpammHoe copepkanue
1/ y4eOHOTO0 MpeaMeTa 4acoB 00yJarommuxcs

1 | Tema «buosorusi Kak HayKa»

1.1 | buonorus kak
KOMITJICKCHAsI HayKa
1 KaK 4acCTh
COBPEMEHHOTO
oO1ecTBa

1

CoBpemeHHas Ouoorus —
KOMILUIEKCHas Hayka. KpaTkas ucropust
pa3BuTHUs Ouosoruu. buonorudeckue
HayKH{ U U3y4aeMble UMHU IPOOIEMBI.
dyHaaMeHTalbHbIE, TPUKIIAIHBIE U
MOMCKOBBIC HAYYHBIE UCCIICIOBAHUS

B OMOJIOTHH.

3HadeHue 6MosIoTun B HGOPMUPOBAHUH
COBPEMEHHOU €CTECTBEHHO-HAYYHOM!
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJOTHEH. 3HAUYCHUE
OMOJIOTMY B IPAKTUYECKOMN
JIEATEIIbHOCTH YEJIOBEKA: MEJUIIUHE,
CEJIILCKOM XO03S5MCTBE,
MIPOMBIILJICHHOCTH, OXPaHE MPUPOIBI.
JeMmoHcTpanuu

[TopTpeTtnl: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /lapBuH,
VY. T'apsen, I'. Mennens,

B.U. Bepnanckui, 1.I1. I1aBnos,

PackpeiBath copepkaHue TEPMUHOB U
MOHATUI: HAYYHOE€ MUPOBO33PEHNUE,
Hay4Hasi KapTUHA MUPA, HAYYHBIN
METOJI, TUIIOTEe3a, TEOPHUSI, METOIbI
UCCIIEJOBAHUS.

XapakTepu3oBaTh OMOJOTHUIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau APYTUX €CTECTBEHHBIX HAYK.
OueHuBaTh BKJIaJ] OTE€UECTBEHHBIX
YU€HBIX B pa3BUTHE OMOJIOTHH.
OrneHuBaTh PoJib OMOTOTUUECKHUX
OTKPBITUH U UCCIEAOBAaHUN B Pa3BUTUU
HAyKH U MPAKTUYECKON AESATETbHOCTH
JFOJIEN.

[lepeuuncnsate npodeccuu, CBI3aHHBIC
C COBpEMEHHOM OMOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTUYECKOTO
UCIIOJIb30BAHUS JOCTHIKEHUH OMOJIOTHN
B MEJIUIIMHE, CEIbCKOM XO35UCTRE,
IPOMBIIIIEHHOCTH ¥ OXPaHEe MPUPOIbI
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denepanbHas padodas mporpamma | buosorus. 10-11 kiaccer (yriryOn€éHHBIH YPOBCHB)

.. Meunuxkos, H.1. BaBuos,

H.B. TumodeeB-PecoBckuii,

Ix. Yorcon, ®@. Kpuk, JI.K. benses.
Tabnuitel u cxeMbl: «CBsI3b OHMOJIOTHH
C IpyruMHu Haykammn», «Cucrema
OMOJIOTMYECKUX HAYK

Htoro yacos 1o teme 1
2 | Tema «7KuBble cucTeMbl U UX U3yYeHHE»
2.1 | )KuBbie cuCTEMBI U UX 1 JKuBble cucTeMbl Kak MpeaMeT PackpeiBaTth conepkaHue TEPMUHOB

CBOMCTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CUCTEM: €IUHCTBO XUMHUYECKOI'0
COCTaBa, IUCKPETHOCTH U LEJIIOCTHOCTb,
CJIO)KHOCTB U YIIOPSIIOUYEHHOCTD
CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3aIus,
CaMOBOCIIPOU3BEICHHUE,
pa3apaxkuMOCTh, U3MEHYUBOCTb,

POCT Y pa3BUTHE.

JleMoHCcTpanumn

Tabmmibl 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU )XKU3HW», «bruongornueckne
cucTeMbl», «CBOMCTBA JKUBOM
MaTEpUmn»

Y TIOHSITHI: )KUBasi CHCTEMA, SJIEMEHT,
IOJICUCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAsl YIIOPSAIOYEHHOCTb,
YIPABIISIEMOCTD, NEPAPXUUHOCTb.
XapakTepusoBaTh CTPYKTYpY U
CBOMCTBA KUBBIX CUCTEM, OTJINYUS
XUMHUYECKOTO COCTaBa 0OBEKTOB KUBOU
Y HEXUBOU MPUPOJIbI, OOIIMI MPUHLUIT
KJIETOYHOM OpraHU3alliH KUBBIX
CHUCTEM.

CpaBHMBaTh OOMEHHBIE MTPOLIECCHI

B HEXKWBOW U KUBOU TIPUPO/IE;
PacKpbIBaTh CMBICI peaklui
MeTabonu3ma.

OOBACHATD MEXaHU3MBI
CaMOPETYJIALINU KUBBIX CUCTEM
Pa3IMYHOr0 HEPAPXUUYECKOIO YPOBHS;
pPacKpbIBaTh CyTh IPUHLUIIOB
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TMTOJIOKUTEIILHON U OTPULIATEIILHOMN
00paTHOM CBSI3U.

AHaIM3UPOBATH CBOMCTBA
CaMOBOCITPOM3BEICHUS, POCTA U
Pa3BUTHUS OPTAaHU3MOB

2.2

YpoBHEBas
OpraHu3alus KUBBIX
CUCTEM

YpoBHU OpraHU3alUH KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KJIETOUYHBIM,
TKAHEBBIN, OPraHU3MEHHBIH,
MOIYJISILIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOTreOIIeHOTUYECKHIA ),
ouocdepnsrit. [1pomeccs,
MIPOUCXOSIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (hopMa CyIIeCTBOBAHHUS MAaTEPUH.
Haykwu, n3yydaromme x«1uBbl€ CUCTEMBI
Ha Pa3HbIX YPOBHAX OPTaHU3AIUH.
N3yuyenue kuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. Habmronenue,
U3MEpPEHUE, IKCIIEPUMEHT,
CHUCTEMaTHU3alMsl, METAAHAIN3S.
[ToHsiTME 0 3aBUCUMOM U HE3aBUCUMOU
nepemeHHou. [Inannposanue
akcrepuMenTa. [locranoBka u
npoBepka runore3. Hynesas runoresa.
[TonsaTre BEIOOpKH U €
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTMYECKUX JAaHHbIX. OlIeHKa

PackpriBath conepxaHue TEPMUHOB U
MOHSATUI: OOMEH BEIIECTB U
MIPEBpAICHNE SHEPTHH,
CaMOBOCITPOU3BE/ICHUE,
CaMOpETYJISILUSA, PA3BUTHE, KU3Hb,
Hay4HbIN (aKT, HAyYHBIA METO/I,
npoOJieMa, TUIIOTE3a, TEOPHUs, MPABUIIO,
3aKOH.

[lepeuncnars NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHU
OpraHU3alUU KUBBIX CUCTEM U METObI
OMOJOTUYECKUX MCCIIECIOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEepHbIE JISI KaXKJA0T0 YPOBHS
OpTraHu3allU JKUBOTO.

Ha3zbpiBaTh Hayku, 3y4daronine >Kk1UBbIe
CHUCTEMBI Ha Pa3HBIX YPOBHSX
OpraHu3alui.

CpaBHUBaTH MEXIYy CO00I )KUBbIE
CHUCTEMBI Pa3HbIX YPOBHEHN
OpraHHU3aluy U MPOUCXOISIINE B HUX
IIPOLIECCHI.
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denepanbHas padodas mporpamma | buosorus. 10-11 kiaccer (yriryOn€éHHBIH YPOBCHB)

JIOCTOBEPHOCTH MOJYyYEHHBIX [Toka3pIBaTh poJIb TUIIOTE3 U TEOPHIA
pe3ynbTaroB. [[puunHbI HCKaXKEHUS B () OPMUPOBAHUH €CTECTBEHHO-
pe3yibTaToOB dKCIepuMeHTa. [IoHsATHE | Hay4YHOU KapTUHBI MUPa
CTaTUCTHYECKOTO TECTA.
JleMoHCTpauun

TabmuIrbl U cXeMbl: «YPOBHU
OpraHU3alWU KUBOU TPUPOJIBIY,
«CTpoeHue KUBOTHON KIIETKNY,
«TxaHu )XUBOTHBIX», «CUCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTaHU3Ma,
«buoreornenosy, «buochepar,
«MeToapl U3y4eHus KUBOU IPUPOIBDY.
O6opynoBanme: 1ad0paTopHOE
obopy1oBaHUE TS IPOBEACHUS
HaOJII0JICHUH, N3MEPECHUH,
HKCIIEPUMEHTOB.

IIpakTnuyeckasi padora
«Mcnonb30BaHUE pa3IMYHBIX METOJIOB
MIPU U3YUYEHHH JKUBBIX CUCTEM.

Ntoro yacos 1o teme 2
3 | Tema «buoJ0OTUs KICTKI)

3.1 | McTopust OTKpPBITUS U 1 Knerka — cTpykTypHO- PackpsiBaTh coziep:kaHne TEpPMUHOB U
U3YYEHUS KIIETKH. (GyHKUMOHATIbHAS €IMHUIIA dKUBOTO. MOHSTHI: KJIETKA, OpraHeIbl,
Krnerounas teopust HcTopust OTKPBITHS KIETKH. AYKapHUOThI, TPOKAPUOTHI, BUPYCHI,

Pa6otel P. I'yka, A. JleBeHryxka. LUTOJIOTHUS (KJIETOYHasi OMOJIOTHS),
Knerounas reopus (T. lIBann, KJIETOYHAsl TEOPUSL.

M. llnetinen, P. BupxoB). OcHoBHbIe | XapaKTEpU30BaTh OCHOBHBIE TaIIbI
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denepanbHas padodas mporpamma | buosorus. 10-11 kiaccer (yriryOn€éHHBIH YPOBCHB)

MIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM
TEOpHUH.

JleMoHCcTpanun

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

Oob6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKPOTIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIIbHBIX KIIETOK

Pa3BUTHS IIUTOJIOTUN KaK HAYKHU U €€
odopMIICHUE B KIIETOUHYIO
OMOJIOTHIO.

[TokaspIBaTh BKJIA] YIEHBIX-ONOIOTOB
B U3yYCHHUE KJICTOYHOTO CTPOCHUS
OpPTaHHU3MOB.

[IepeunciATb OCHOBHBIE ITOJOKEHUS
KJIETOYHOM TEOPUH, OOBIICHATH €€ POJIb

B (DOPMUPOBAHUH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA.
IIpuBOAUTH NOKA3ATENBCTBA
POACTBA OPTaHU3MOB

C UCIIOJIb30BAHUEM TOJIOKEHUM
KJIETOYHOM TEOPUH

3.2

MeTtonbl
MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTUU

MeTtoabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTUU: MUKPOCKOTIHS,
xpomarorpadusi, 3IeKTpodhope3, METOL
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
HEeHTpUyTUpoOBaHUE,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue pukcuposanHvix Kiemox.
DIIEKTPOHHAs! MUKPOCKOTIUSI.
Kongoxanvnasn muxpockonus.
Bumanvnoe (npudsixcusnennoe) uzyuenue
KAemoK.

JemMoHCTpanumn

PackppiBaTh copepkaHrie TEPMUHOB H
MIOHATUI: MUKPOCKOIIUPOBAHUE,
MPUTOTOBJICHUE CPE3OB,
nuddepeHrantbHOE OKpallliBaHuE,
xpoMmarorpadusi, d7eKTpodopes, MeTo
MEUYEHBIX aTOMOB, IICHTPU(YTHPOBAHHUE,
METOJI KYJbTYPHI KJIETOK Y TKaHCH,
MeTtoj pekoMOrHaHTHBIX JIHK.
XapakTepru3oBaTh OCHOBHBIE METO/IbI
W3YYCHUS YKMBOU TIPUPOJIBI.

['oToBUTHE BpEMEHHBIE
MUKpOIpenaparhl, pacCMaTPUBATh X
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Ta6muiel 1 cxembl: «CBETOBOM
MHKPOCKOT», « DJIEKTPOHHBIN
MHKpOCKOT», «IcTOpHs pa3BUTHS
METOJI0B MUKPOCKOTIUIY.
Oo0opyaoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATBHBIX KJIETOK.
IIpakTnueckasi padora

«3yyeHne MeToI0B KIIETOYHOH
ounonoruu (xpomartorpadus,
anexTpodopes, nuddepeHimaTLHoe
uentpudyruponanue, [T11P)»

B CBETOBOW MHUKPOCKOII H JeNaTh
OIMCaHHUE.

OOBACHATDH U COOJI0IATh MpaBUIIa
TEXHUKUA MUKPOCKOTIMPOBAHUS

Nroro yacos o teme 2
4 | Tema «XuMu4ecKasi OpraHu3anus KJIeTKm»
4.1 | XumMu4ecKkui cOCTaB 2 XUMHUUYECKHM cOCTaB KJIETKU. Makpo-, | PackpeiBarh copepxaHue TEPMUHOB U

kietku. Boma n
MHHEpPAJIbHbIC
BEIIeCTBa

MHUKPO- U YIIbTPAMUKPOIIEMEHTHI.
Bopa u €€ ponb Kak pacTBOpHUTEIS,
peareHra, yuactue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIoperyiasiuuu. MuHepaibHbIe
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKas
poJib. POJIb KATUOHOB U AaHUOHOB

B KJIETKE.

JemoHcTpanuu

[uarpammel: «Pacnpenenenue
XUMHYECKHUX JIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenexnue

HNOHSATUMN: JIEMEHTHI-OMOTEHBI, IUIIOJb,
BOJOPOJIHAS CBSI3b, TUAPOGUIBLHOCTD,
ruApooOHOCTh, TYpProp, MUHEPAJIbHbBIE
BelecTBa, OypepHbIe CUCTEMBI,
AHUOHBI, KATHOHBI.

[TepeuncnaTh 0COOCHHOCTH
XUMHUYECKOTO COCTAaBa KIIETKHU.
Paznmnuare Makpo-, MUKpPO- U
YJIBTPAMUKPO3JIEMEHTBI, BXOASAIINE

B COCTaB >KMBOTO U UX POJIb

B OpraHU3Me.

XapaxkTepu3oBaTh CTPOCHHUE U CBOMCTBA
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XUMHUYECKUX JIEMEHTOB B )KUBOU
IIPUPOLIEN.

Tabmuiet u cxembl: «Ilepuonnyeckas
Ta0JINIa XUMUYECKUX DIIEMEHTOBY,
«CTpOoeHre MOJIEKYJIbI BOJBD,
«BemiecTBa B cocTaBe OpraHu3MOBY

BOJIbI; OOBSCHITH MPUUYUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIMH B KJICTKE.
[Toka3bIBaTh poIb KATUOHOB U AHUOHOB
B 00€cCIeueHnH MPOIIECCOB
KUZHEAEATEIBHOCTH (OCMOPETYJIALINS,
co3J]aHue MEMOPAHHOIO MOTEHIMAA,
perynsiust paboTbl OENIKOB), paOOTHI
Oy(hepHBIX CUCTEM.

VYcraHaBauBaTh B3aUMOCBS3b CTPOCHUS
U QYHKIIMY HEOPTaHUYECKUX BEIIECTB
KJIETKHU

4.2

OpraHnuueckue
BEIIIECTBA KJIETKHU —
OenKu

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykrypa Oenka,
NenTuHas cBa3b. BropuuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxarus 6enxos.
bruonornyeckue GpyHKIMHA OCITKOB.
Ilpuomneot.

JemoHcTpanuu

[Toprper: JI. [TonuHr.

Tabnuiel u cxembl: «CTpoeHHUE
MOJIEKYJIBI OeKay, « CTpyKTyphl
OEJIKOBOW MOJIEKYJIBI.

PackpbIBaTh cofep:kaHue TEPMUHOB U
HOHATUN: MOHOMEPBI, OJIUMEPHI, OEJI0K
(IpOTEUH), MeNnTUa, aMUHOKHCIIOTA,
NEeNTUIHAS CBA3b, OJUICTITH/,
JeHaTypauus, peHaTypauus,
MI00YIISIpHBIE U PUOPHILIAPHBIE OCIIKH,
IIPUOHBI.

XapakTepusoBath O€IKH, UX
CTPYKTYPHYIO OpTaHHM3AIUI0 U QYHKIIUN
(CcTpyKTypHasi, SJHepreTuyecKas,
CUTHAJIbHASI, PETYJISTOpHAS,
JIBUTATENIbHAS, 3alTUTHAS,
(dbepMeHTaTUBHAS).

Ha3piBaTh XUMHUYECKHE OCHOBBI
(dopMupOBaHUs CTPYKTYp OEIKOBOM
MOJIEKYJIBI.
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OobopynoBanme: XUMUYECKAS IOCYJA U
o0opyI0oBaHUE.

JlabopaTropHnasi paGora
«OOHapyxeHHe OEIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKIIHil»

[TpuBOIUTE IPUMEPHI GUOPHUILTSPHBIX,
TIIOOYISIPHBIX OETTKOB.

BhINOMHATE KaUeCTBEHHBIE PEAKITIH
Ha 0OHapy»XeHHe OEJIKOB B KJIETKE;
OOBSCHATH MOTYYCHHBIC PE3YIIbTATHI

4.3 | Opranndeckue VYrneBonbl. MoHOCaxapu/bl, PackpbiBaTh copepkanue TEPMUHOB U
BEIIECTBA KIJIECTKU — JIMCaxapubl, OJTUTOCaXapuIbl U MOHSATHI: YTJIEBOIBI, MOHOCAXaPH/IBI,
YTIEBOBI nosncaxapuabl. OOLIUHI TUIaH CTPOEHUS | AUCaXapubl, OJIMTOCAXAPUIBI,

U (UBUKO-XUMHUYECKHE CBOMCTBA MoJIMCaxapu/ibl, TII0K03a, pubo3a,
yraeBoAoB. buonornueckue GyHkuun | 1e30Kkcupr003a, JIaKTo3a, MaJIbTO34,
YTJIEBOJOB. caxapo3a, Kpaxmas, [JIMKOTEH,
JleMoHCcTpau LIEJUTIOJIO3A.
Tabnuiibl v cxembl: «CTpoeHue KnaccuduiupoBarh yriieBo bl
MOJIEKYJI YTJIEBOAOBY IO CTPOCHHIO M TIEPEIUCIISITh UX
GyHKUIUU.
[TpuBOANTH IPUMEPHI PABTUIHBIX
YTJIEBOJI0B (MOHOCAXapHU/IOB,
JUCaxapuI0B, OJUTOCAXapUIOB,
MOJICaXapuJioB)

4.4 | Oprannyeckue Jlunuasl. I'napodunbHo-THAPOPOOHBIE | PackpbIiBaTh copepkaHne TEPMUHOB U
BEIIECTBA KJIECTKU — cBoiicTBa. Knaccudukarms munumos. TOHATHI: JIMITH]IBI, TPUTITAIICPUIBI,
JIUTTA B Tpurnuuepunasl, GocPoaunuabl, BOCKU, | (hoChOTUIHIBI, BOCKH, CTEPOHUIEI,

crepoubl. buonorndeckue GpyHknn
aunuaoB. OO1ue cBolcTBa
OMOJOTMYECKUX MEMOPAH — TEKY4ECTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyTIPOHUIIAEMOCTb.

JIUTIONPOTEUHBI, TIIMKOIUIIHIBI.
KiaccudumupoBaTs JIHITHABI
110 CTPOCHUIO; XapaKTEPU30BaATh NX

byHKIIIN
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JleMoHCTpanun
Tabsuip! v cxembl: «CTpoeHue
MOJIEKYJT TUITUA0BY

4.5

Hyxnennosie
KkucnoTel. CTpoeHue u
¢bynkiuu JJHK, PHK,
ATOD

Hykneunossie kucnotsl. JIHK u PHK.
CrpoeHue HyKJIIEMHOBBIX KUCJIOT.
Hyxkneoruapl. [puanmn
KoMILIeMeHTapHOCTH. [IpaBuiio
UYapradda. Ctpykrypa JHK — nBoiinas
Crupalib. MECTOHAXOXKICHUE U
ounonornyeckue pynkuun JHK. Buas
PHK. ®ynkiuu PHK B kietke.
Crpoenune monekynsl ATO.
Makpoaprudeckue CBs3u B MOJIEKYJIe
AT®. buonornueckue pynkiuu ATO.
BoccTaHoBi€HHBIE IEPEHOCUHMKHU, UX
(GyHKUMHU B KIETKE. /[pyeue
HyKkaeozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JemoHcTpanuu

IToptpersl: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pankiaun, @. Canrep,
C. Ilpy3unep.

Tabauue! u cxembl: «HykienHoBbie
KUCIOTB», « CTPOCHHUE MOJIEKYJIbI
ATODy.

PackpriBath conep:xkaHue TEPMUHOB U
MOHSATUN: 1€30KCUPUOOHYKIICUHOBAs
kuciora (JAHK), pubonykiennoBas
kucnota (PHK), Hykneorun, Hykieo3u,
A30THUCTBIC OCHOBAHUS, aJICHUH, T'yaHUH,
UWUTO3HUH, TAMUH, Ypalui,
KOMILIEMEHTapHbIE OCHOBAHUSI,
anenosunTpudocdar (ATD),
MaKpOIPru4ecKasi CBA3b,
CEKBEHHPOBAHUE, TCHOMUKA,
TPAHCKPUNTOMUKA, TPOTEOMUKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXeMaTHYEeCKU U300paXkaTh CTPOCHUE
nykieoruaa JJHK u nBoitHo# crinpanu
JAHK, cexBenupoBanue JJHK.
OnucsiBaTh npouecc permkanuu JJHK
B KJICTKE W Ha3bIBATh €TI0
OMOJIOTMYECKOE 3HAUCHHUE.
XapakrtepuzoBarb Qynkiuu JJTHK.
Paznuuats ctpykrypy u ¢pynkiun PHK.
OnuceIBaTh MPOLIECC TPAHCKPUIILIUAH.
CpaBHUBATh HYKJICMHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepu3oBaTb 0COOCHHOCTH
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Oo0opynoBanme: XUMUYECKAS IOCYJA U
o0opyI0oBaHUE.

JlabopaTropHnasi paGora
«MccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICTICHHBIX U3 KJIETOK Pa3INYHbIX

ctpoeHus 1 pynkuuu ATO.
@opMynupoBaTh U O0BSICHATH TPUHITHIT
KOMILUIEMEHTAPHOCTH U TIPABUIIO

Yapradda

OpraHU3MOBY
4.6 | MeToabl CTPYKTYPHOM 1 CrpykTypHas OUOJIOTHS: PackpeiBath copep:kaHue TEPMUHOB U
onoJsioruu OonoxumMmuveckue u onopuznueckue MOHSTUN: MOJICIMPOBAHUE,
HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JTU3aiH.
MPOCTPAHCTBEHHOMN CTPYKTYPbI [TepeuncisaTh MepCIIEKTUBHBIC
ouomornekyn. Mooenuposanue HaIpaBJICHUS HAYYHBIX UCCIICTOBAHUM
cmpykmypol u (yHKYyutl OUOMOAEKYL u | B CTPYKTYPHOU OMOJIOTUH, PACKPHIBATh
ux komn.excos. Komnvromepnoiti UX 3HAYCHHE IS MEAUITUHBI U
OU3AUH U OP2AHUYEeCKUL CUHME3 CETBCKOTO XO3SIMCTBA
OUOMONEKYT U UX HENPUPOOHBIX
ananozoe
HToro yacoB 1o Teme 10
5 | Tema «CTpoeHne n (PYHKIMH KJICTKID
5.1 | Tumsl KIETOK. 1 Tumsl KJIETOK: 3yKapuOTHIECKas U PackpsiBath copepkanue TEPMUHOB U
[Tpoxapuotudeckas npokapuotuyeckas. CTpyKTypHO- TIOHATHI: IPOKAPUOTHUICCKAs KIIETKa,
KJIeTKa GyHKIIMOHATBHBIC 00pa30BaHUS KJIETOYHAsI CTCHKA, MYPEUH,
KJIETKHU. dboToCUHTETUYECKHE MEMOpaHBI,

CrtpoeHue npoKapuoOTHUECKON KIETKH.
Krnerounast crenka 6akTepuil U apxei.
OcoOeHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

dbaareunH.

XapakTepru3oBaTh (OPMY B pa3Mepbl

MTPOKAPUOTUYECKUX KIETOK; (PYHKITUU
TeHETUYECKOTO armnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TPOKAPHUOT B OMOIIEHO3aX.
JleMoHCcTpanun

Ta6auip! u cxembl: «CTpoeHHE
IYKapUOTHUYECKOH KIIeTKn», «CTpoeHue
MPOKAPUOTUICCKON KIICTKI

OnuceiBaTh MPOIECC
CIIOpooOpa3oBaHus, OTMEYATh €ro
3HAYCHHE ISl BBDKUBAHMSI OaKTepuid
IpU YXYIIIEHUU YCIOBUN
CYILIECTBOBAHMUSI.

OnuckIBaTh pa3MHOKEHHE TPOKAPHOT.
OneHnBaTh MECTO U POJIb TPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
YKAPUOTHYECKOU
KJICTKHU.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKH

Crtpoenue u GyHKIIMOHUPOBAHHE
AYKAPUOTUYECKOMN KIIETKH.
[Tna3maTuyeckas MemOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCKOM MEMOpaHBbI.
TpaHcropT BemECTB yepes
MJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIU (MU y3us, odneryéHHas
nuddy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCTIOPT).
[TomrynponuiaeMocT MEMOpaHBbI.
PaboTa Hatpuii-kaqueBoro Hacoca.
OHJOIMTO3: MUHOUUTO3, (ParouuTo3.
Ok3o1uTo3. Knerounas creHka.
CrpykTypa ¥ PyHKIIMHN KIETOYHOM
CTEHKU pacTeHUH, TpUOOB.
JdemoHcTpanuu

Tabmuiet u cxembl: «CTpoeHue
DYKapHUOTUYECKON KIETKW», «CTpoeHue

PackpbIBaTh cofep:kaHue TEPMUHOB U
MOHATHH: TUTa3MaTH4YecKas MmeMOpaHa
(ma3manemMma), >KkMJIKOCTHO-MO3anyHast
MOJIeNIb, MEMOpaHHBIE OCJIKU
(nepudepuueckue, UHTETrpabHbIE),
IMKOKaIHUKC, Tuddy3usi, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMUTO3,
(barouTo3, MUHOIUTO3, YK30IMTO3,
KJIETOYHAsI CTEHKA, MJIa3MOJIECMBI,
CHUMILIACT.

XapakTepru30oBaTh 0COOCHHOCTH
CTpPOEHHUA U PYHKIUU DYKapUOTUYECKON
KJIETKHU; TPAHCIIOPT BELIECTB

yepes MIa3MaTH4YecKyto MeMOpaHy:
ITIACCUBHBIN U aKTUBHBIN TPAHCIIOPT;
paboTy OesIKOB-KaHAJIOB; paboTy
HaTPUN-KAJIMEBOTO HACOCA; CTPYKTYPY U
(GYHKIIUU KJIETOYHOM CTEHKH pacTeHUI
U Tpu0oB
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KUBOTHOU KIIETKN», «CTpoeHue
PaCTUTEIBLHOU KIIETKI.
O0opyaoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

IIpakTuyeckasi padora

«M3yyenune CBOMCTB KIIETOYHON
MeMOpaHbD)

5.3

[{uTorutazma u eé€
OpTraHOUbI

[Mutonna3ma. Lluto3oib. I{luTockener.
JBrmxeHne nurorasmMbel. OpraHou/ bl
kieTku. OHOMeMOpaHHbIE OPTAaHOUIbI
KJIETKM: DHAOILIa3MaTUYECKas CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
UX CTpoeHHe U GyHKIMU. B3auMocBs3b

OI[HOMGM6paHHBIX OpTraHON OB KIICTKH.

CrpoeHue rpanyJIs[pHOTO peTUKYIyMa.
Mexanusm nanpasnenus 6enkos ¢ I1IC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJsIpHBIN) SHIOTIIIA3MATUHYECKUI
petukynyM. CekpeTopHast GyHKIIHS
anmapara ['onbku. Moouguxayus
benkos 6 annapame I o1vodicu.
Copmupoexa benkos 6 annapame
T'onvooicu. TpancnopT BeIECTB

B KJIETKE. BakyoJsm pacTUTEIBbHBIX
kieTok. Knetounsiit cok. Typrop.

PackpeiBath conepkaHue TEPMUHOB U
MOHATUI: IUTOIIa3Ma, [IUTO30J1b,
IIUTOCKEJIET, KOMIapPTMEHTHI,
OpPraHOU/IbI, SHOIIIa3MaTHYECKAsI CETh
(BIIC), anmapart ['onbaKu, TU30COMBI,
BaKYyOJIb, pUOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCHUCOMBI, KIIETOYHBII COK, TYpProp,
MUTOXOHPHH, KPUCTHI, TUTACTH/IBI,
XPOMOTUTACTHI, JICUKOTLIACTHI,
XJIOPOIJIACThI, CTPOMA, TPaHblI,
TUJIAKOU]I, JJaMeJla.

Xapaktepu3oBaTh UUTOILIA3MY
AYKapUOTUYECKOU KIIETKH;
KJ1IacCU(UIIUPOBATH OPTAaHOU b

B 3aBHCHUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0JTHOMEMOpPaHHbBIE,
JTByMeMOpaHHbIC, HEMEMOpPaHHBIE);
OTHCHIBATH (PYHKITUU KAXKOTO
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[loryaBTOHOMHBIE OpPTraHOUIbI KIETKH:
MUTOXOHPHH, TTIACTHIBI.
Ilpoucxoorcoenue MumoxoHopuil u
naacmud. Cumbuoecenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crpoenue u GyHKINN MUTOXOHIPUIA U
rwactua. [lepBuyHbie, BTOpUYHbBIE U
CJIOHBIE TIACTUIBI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIINX PACTCHUMU.
JleMoHCTpanumn

[HoptpeTsi: K. C. MepexKOBCKUH,

JI. Maprynuc.

Tabnuitel u cxembl: «CTpoeHue
HYKapUOTUYECKON KIETKN», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHue
pPacTUTENBHOU KIETKN», «CTpoeHue
MUTOXOHIPHUI.

O6opynoBaHme: CBETOBOM MUKPOCKOTI;
MHUKpOIpenapaThl paCTUTEIbHBIX,
’KUBOTHBIX KJICTOK.

IIpakTnueckasi padora

«M3yueHmne ABMKCHUS [TUTOTLIIA3MBI

B PACTHUTEIIbHBIX KIETKaX.
JlabopaTropHasi paGora
«HMccnenoBanue mia3mosumsa

OpraHouia B KJIETKE.
OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOYHBIM IHUIIICBAPECHUEM,
€ro 3Ha4YeHUe JJIsl OpraHu3ma.
OTMeuaTh 3HaUYCHHE IIUTOCKEIICTA;
XapaKTepru30BaTh €ro AJIEMEHTHI
(MUKpOTPYyOOUKH, MUKPO(DUIAMEHTHI,
IPOMEKYTOUYHBIE (DPUITAMEHTBI), UX POJIb
B )KU3HEICATEILHOCTH KIIETOK M TKaHCH
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" ACTIIa3MOJIN3a B pACTUTCIIbHBIX
KIJIICTKax»

5.4 | HememOpanHsbie HememOpaHHbIe OpraHOU/IbI KJIETKA PackpriBath copep:xkanue TEpMUHOB U
OpPTaHOMIbI KJIETKU CtpoeHue n pyHKIMH HEMEMOPAHHBIX | IOHSATHI: pubOCOMa, TIOJINCOMA,

OpPraHOU0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TyOYJIHH, KJIIETOUHBIN
IIpomedsxcymounvle gpunramenmul. HEeHTp (LIEHTpOocoMa), IICHTPUOIIH,
MuxkpodunameHTsl. AkmuHosbie LeHTpoc(epa, )KTyTUKH, PECHUYKH,
Muxpoghunamernmuol. MplieuHbIe 0a3aJIbHOE TEJIbIIE.
KJIETKU. AKMUHO8b1e KOMNOHEHMbl XapaxkTepru3oBaTh HEMEMOpPaHHBIE
HEeMbIUEYHBIX KTIEMOK. OpTraHOUBI KJIETKH, UX CTPOCHHUE
MuxkpotpyOouku. KieTounsiii HEHTP. byHKIUN
CTtpoeHue 1 IBUKEHHUE KIYTUKOB U
pecHudeK. MUKpoTpyOOoUuKH
uuromiasmsl. Llentpuons. benku,
accoyuupoeantvie ¢
MUKpoguiamenmamu u
muxpompyboukamu. Momopnvle 6enxu.
JemoHcTpanuu
Tabnuiel u cxembl: «CTpoeHHE
KUBOTHOM KJIETKN», « CTpOEHUE
PACTUTEIBHOU KIETKU

5.5 | Ctpoenue u GpyHKIMU SAnpo. O0onouka siapa, XpoMaTHH, PackpeiBath conepxaHue TEPMUHOB U

saapa

KapuoIU1a3Ma, SAPBIIIKY, UX CTPOECHUE
u GyHKUMU. SnepHblil OenKOBbIN
Mmatpukc. [IpoctpancTBeHHOE
PacrooKEHUE XPOMOCOM

B UHTEp(a3HOM sifIpe.

MOHSATUM: SAPO, AAepHas 000JI0UKa,
SZIEPHBIE TTOPHI, HYKJIEOoIIa3Ma
(kapuoIia3mMa), TeHOM, XpOMaTHH,
YXpOMATHH, FETEPOXPOMATHH,
AJIPBIIIKO, XPOMOCOMBI, IIGHTPOMEPA,
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yxpomamun u 2emepoxpomMamuH.
benku xpoMaTriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepnulii mpancnopm.
Knerounsie BKIIOUEHHS.
JdeMoHCcTpaMu

Tabnuitel u cxeMbl: «SAapo»

KHHETOXOP, KJIETOYHBIE BKIIOUEHUS.
XapakTepu3oBaTh KIETOYHOE PO KaK
LEHTp yIpaBiICHUS
KU3HEAEATEIbHOCTBIO KIIETKHU;
IF€HETUYECKUI anmnapar KIeTOK
AYKapHoT, CTPOCHUE U QYHKIIUU
XPOMOCOM.

OnuceiBaTh CTPYKTYPHI 7Ipa U UX
B3aMMOCBSI3b C OPraHOWIaMHU
LUTOIIa3MbI

5.6. | CpaBHHTEBHAS
XapaKTEPUCTHKA
KJICTOK DyKapuoT

CpaBHuUTENIbHAS XapaKTEPUCTUKA
KJIETOK DYKapHuoT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHON).
JdemoHcTpanuu

Tabnuitel u cxeMbl: «CTpoeHHe
AYKAPUOTUUYECKOU KIETKHY,
«CTpoeHue )KMBOTHOM KIIETKW,
«CTpoeHMne paCTUTENBHOM KIETKN.
Oob6opynoBaHme: CBETOBOMH MUKPOCKOIT;
MHUKPOTPENapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGopaTopHasi pabora
«/3yuenue cTpoeHus KIIETOK
Pa3JIMYHBIX OPTraHU3MOBY

XapakTepru30BaTh TUITHI KJIETOK
AYKapHOT: pacTUTEIbHAS, JKUBOTHASI,
rpudHasi.

CpaBHHBaTh MEXKIYy CO00M CTpoeHue u
KU3ZHENEATEITHLHOCTD DYKAPUOTUIECKUX
KJIETOK U POJIb TTPOKAPHOT

B OMOIIEHO3ax

HToro vacos 1o reme
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Tema «O0MeH BEIIECCTB U NMPEBPAIICHUEC YJHEPI'NU B KIICTKE)»

6.1

OOMEH BEIECTB —
MeTa00IN3M

3

AccuMUnSIIUs U TUCCUMUIISILIUS —
JIB€ CTOPOHBI MeTabomu3Ma. Tumsl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
rerepoTpoHbIN. YyacTue Kuciopoaa
B 0OMEHHBIX MPOIECccax.
DHepreTuuecKkoe 00ecrneyeHne KIETKH:
npeBpaieHue AT®D B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTtabonusma. epMeHThI, UX
CTPOEHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentsl. Otnnuns
(hepMEHTOB OT HEOPTraHUYCCKUX
KaTaJIn3aTopoB. benku-akTuBaTOphI U
OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTb
CKOPOCTU (hepMEHTATUBHBIX PEAKIIUI
OT Pa3NIUYHBIX (PAKTOPOB.
JlemoHCcTpanumn

Tabauue! u cxembl: «POTOCUHTESY,
«DHEPTreTUYECKU 0OMEHY,
«buocunTes Oenkay», «CtpoeHue
bepMmeHTay», «XEeMOCUHTERY.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
000pyIOBaHUE JIJIsl IPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKpOIIPENapaToB.

PackppiBaTh copiepkanrie TEPMUHOB H
MOHSATHI: 0OMEH BEIIECTB
(MeTaboJIN3M), ACCUMIIISIITUS
(aHabo0M3M), WU TJIACTUYCCKUI
00MeH, TUCCUMUIIALINS (KaTaboau3m),
WJIM HEPreTHYEeCKUil OOMEH,
aBTOTPO(BI, reTepoTPOPBI, aHAIPOOHI,
a’po0ObI, hepMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpatHas crieliipuyHOCTb,
KO(hepMEeHTHI, OETKN-aKTUBATOPHI U
O€JIKU-UHTUOUTOPHI.

[Tepeuncnath 0cOOEHHOCTH
MJIACTHYECKOTO M SHEPTe€TUUECKOTO
oOMEHa B KJIETKE; yCTAaHABINBATh
B3aMMOCBSI3b MEXKTY TUTACTHYECKUM H
YHEPTETUICCKUM OOMEHOM.
Paznuuate TuTIEI 0OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBII.
[Toka3eiBaTh poOJb KUCIOPOIA

B OOMEHHBIX MPOIECCaX.
CxemaTtudecku n300paxatb CTPOCHUE
dbepMmeHTa.

Otnuyath pepMeHTHI
OT HEOPTraHWYECKHUX KaTaInu3aToOpoOB U

OoNpCACIIATL UX POJIb
B Q)YHKHI/IOHI/IPOBaHI/II/I KHUBBIX CUCTCM,

57




denepanbHas padodas mporpamma | buosorus. 10-11 kiaccer (yriryOn€éHHBIH YPOBCHB)

JlabopaTropHnasi paGora

«/3yueHune KkaTaauTu4eCcKon
aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
amuIIa3bl WK KaTajaasbl)».
JlaboparopHnasi paGora

«3yuenune GpepMeHTaTUBHOTO
pacilerieHus NEpoKcua Boaopoaa

B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

B IIPOMBIIIJICHHOCTH, B MEJIUITHHE,
B IOBCEIHEBHOM KM3HU YEJIOBEKA.
CTaBUTH SKCIIEPUMEHT 10 BBISIBIICHUIO
KaTaJIUTHYECKON aKTUBHOCTH
MIEPOKCHIa3bI, aMUJIa3bl, OOBSICHATh
MOJTyYEHHBIC PE3YIbTaThI

6.2

ABTOTPO(HBIA THUI
0oOMeEHa BEIIECTB.
doTocuHTE3

[lepBUYHBINI CHUHTE3 OPTaHUYECKUX
BEIIECTB B KieTke. POTOCHHTES.
AHoKcueeHHbIl U OKCUSEHHDBLU
domocunmes y baxmepuii.
Ceemocobuparowue nuemeHmol u
nUeMeHmbl PeaKyuoHHO20 YeHmpa.
Posb xmmopormuiactoB B mporecce
dborocunTe3a. CBeTOBasi U TEMHOBAS
bazel. @omoovixanue, Cz-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCHHTE3A.

Bnusnaue paznudnabix GpakTopos
Ha CKOPOCTh (pOoTOCHHTE3a. 3HAUCHUE

dboTocuHTE3A.
JemoHcTpanuu

IToprpersl: JIx. ITpuctin,
K. A. Tumupsszes.

Tabauusl U cxeMbl: «DOTOCHHTESY

PackpriBaTh copeprkanrie TEPMHUHOB U
NOHATHH: (OTOCUHTE3, (pa3bl
doTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBaHue, UK
Kanbuna, HAJI®+ (mepenocunk
BOJIOPOJIA).

XapakTepu3oBaTh MJIACTHUYECKUI 0OMEH
Kak 3Tamn o011ero oOMeHa BEIIeCTB;
coObITHs (hOTOCHHTE3A (PEAKLIMU
CBETOBOU M TEMHOBOH (ha3); poJib
XJIOPOTUTACTOB B MPOIIECCE
doTocuHTE3A.

BoISBISTH MPUYUHHO-CIICICTBEHHBIE
CBSI3U MEXKTY TTOTJIOIICHUEM COJTHEYHOM
SHEPTUU XJIOPOPHILIOM U CHHTE30M
Monekyn ATO.

CpaBHHMBaTh HCXOIHBIC BEIICCTBRA,
KOHEYHbBIE MTPOTYKThI U YCIIOBUS

58




denepanbHas padodas mporpamma | buosorus. 10-11 kiaccer (yriryOn€éHHBIH YPOBCHB)

MPOTEKAHUS pEAKIIU CBETOBOU U
TeMHOBOH (ha3 poTocuHTe3A.
YcraHaBIMBaTh B3aUMOCBSI3b MEXKTY
(OTOCHMHTE30M U JIbIXaHUEM; CBETOBOM
Y TEMHOBOM peakiusiMu (OTOCHHTE3A.
OuenuBarh 3HaUeHHE (POTOCUHTE3A
JUIA )KU3HU Ha 3eMIie

6.3 | ABTOTpOdHBIH THUTT XemocuHres. PaznooOpaszue PackpeiBath comep:kaHue TEpMUHOB U
oOMeHa BEIIECTB. OpraHU3MOB-XEMOCUHTETUKOB: HNOHATHI: XEMOCHHTE3.
XeMOCHHTE3 HUTpUPULUPYIOIIHE OaKTEpUH, OOBACHUTD CYITHOCTh XEMOCHHTE3A,
Kee300aKkTepun, cepoOaKTepuu, packpbIBaTh €ro 3HaUeHUE B Ouocdepe.
BOJOPOJIHBIE OaKTEpUH. 3HAUEHUE [IpuBOAUTHE IPUMEPHI
XEMOCHHTE3A. XEMOCUHTE3UPYIOIINX OaKTepuit
JleMoHCTpanun (auTpuduIMpyronme 6aKTepuu,
[optpetsi: C. H. Bunorpaackuii, &Kene300aKkTepuu, cepodaKTepu,
I'. A. 3aBap3uH. BOJOPOJIHbIE OAKTEPUH) U
Tabauib! ¥ cxembl: «DOTOCHHTESY, XapaKkTepu3oBaTh UX
«XeMOCHHTE3 KU3HEEATEIBHOCTb.
JlabopaTopHast padora CocTaBisaTh ypaBHEHUS PEAKIIUI
«CpaBHeHuUe npo1ieccoB GOTOCUHTE3a U | XEMOCHHTE3a.
XEMOCHHTE3a» CpaBHHMBaTh XEMOCUHTE3
¢ GOTOCHUHTE30M
6.4 | DHepreTudeckuii AHaspoOHbIE OpraHu3Mbl. Busl PackpsiBaTh conepxaHnue TEPMUHOB U
OOMEH — opoxenus. [IpogykTsl OpOKEHUS M IX | TIOHSITHIA: 3TAIbl YHEPTETUIECKOTO
JTUCCUMUIISIUS UCITIOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOArOTOBUTEIIbHbIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
O0O0BEKTHI OMOTEXHOJIOTHH U

OeCKHUCIOPOIHBIN (aHA3POOHBII),
KHUCTIOPOIHBIH (a3pOOHBIIT ); TTIUKOIN3,
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BO30yAMTENN OOJIE3HEM.

AspoOHBIE OPTaHU3MBbI. DTarbl
HHEPreTHYECKOTro OOMeHa.
IToaroroBurenbHeIN dTall. I MuKoIM3 —
OECKHCIOPOIHOE PACHICIIIICHUE
[JIFOKO3BI.

buonoruyeckoe okucieHue, win
KJIETOYHOE JbixaHue. Poib
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[{uknnyeckue peakuuu.
OxucnutenbHoe (hochopuiiMpoBaHueE.
DHepeuss memopanHo2o epaouenma
npomonos. Cunmesz AT®. paboma
npomonuot ATD-cunmaswoi.
[IpeumymiecTBa a3poOHOTO My TH
oOMeHa BEIIECTB Mepes] aHadPOOHBIM.
D} hHeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JemoHcTpanuu

IToptpethl: B. A. DHrenasrapar,

I1. Mutuemnn.

Tabuuibl ¥ cCXeMbl: « JHEPTETUICCKUI
oOMeH».

JlaGopaTopHasi pabora

«CpaBHEHHUE TIPOIECCOB OPOKECHUSI U
JIBIX AHUSD)

OposkeHHe, OMOJIOTUYECKOE OKUCIICHHE
(mprxanwme), ki Kpeoca,
OKHUCIHUTENbHOE PocPOopUIpOBaHUE,
POTOHHBIN IPaJIMEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnsats ocobeHHOCTH
HHEPreTUUECKOro 0OMeHa B KIIETKE.
OnurchIBaTh 3TAIBI SHEPTETUIECKOTO
oOMeHa (IOArOTOBUTEIIbHBIH,
OECKHUCIOPO/IHBIN, KUCIOPOIHBIN) U
CpPaBHUBATH UX MEXKIY COOOI.
XapakTepu3oBaTh peakiuy TIIMKOIU3a,
OpO’KEeHHM S, KJICTOYHOTO JIBIXaHMUS.
YcraHaBIMBaTh B3aUMOCBSI3b MEKITY
TJIMKOJIMU30M, KJIIETOYHBIM JIBIXaHUEM U
cuHTE30M MoseKkya ATO.

CocTaBnsATh ypaBHEHHSI OCHOBHBIX
ATaIoOB PHEPreTUYECKOro oOMeHa

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKYIO

3¢ (PEKTUBHOCTH TIIUKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh MCXOAHBIC BEIECTBA,
KOHEYHBIE TTPOTYKTHI U yCIIOBUS
IPOTEKAHUS PEaKINi YHEPTETUYECKOTO
oOMeHa.

CpaBHHMBaTh SHEPrETHUECKYIO
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3¢ PEeKTUBHOCTH OECKUCTIOPOTHOTO H
KHACJIOPOTHOTO 3TANlOB KOHCYHBIC
NIPOAYKTHI M YCIIOBUS TPOTEKAHUS
peakiuii 3HEPreTUYECKOro 0OMeHa
AHEPreTUUECKOro 0OMeHa

Htoro yacoB 1o teme 9
7 | Tema «HacaeacrBeHHasi uH(popManus U peaau3anus eé B KIeTKe»
7.1 | Peakuuy MaTpU4HOTO 2 Peakiiun MaTpuuHOTO CHHTE3A. PackpsiBaTh conepxanue TEPMUHOB U

CHHTEC3a

[IpyHLIMT KOMIIJIEMEHTAPHOCTH

B PEaKIMAX MaTPUYHOTO CUHTE3A.
Peanuzanus HaciaeCTBEHHOU
uH(popmanuu. ['eHeTnYecKuil KoJl, ero
cBoiicTBa. Tpanckpunuus —
marpuuHbiil cuHTe3 PHK. [Ipuaiumns:
TPAHCKPUMIUU: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTD,
acuMMeTpu4HOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuueckou
knemxke. Hexooupyrowue PHK.
JdemoHcTpanuu

IToptper: H. K. Konbuos.

Tabnuiiel u cxembl: «bruocunaTe3
Oenka», «I eHeTHYEeCKHUI KO

IIOHSATHUN: T€H, TCHETUYCCKUI KOJI,
KOJIOH (TPUILIET), CTOIM-KOJIOHBI,
MaTpula, MAaTPUYHBIA CUHTE3,
tpanckpunuus, PHK-nomumepasa,
MIPOMOTOP, CIJIAKCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh peaklMi MaTPUYHOTO
CHHTE3a, CBOMCTBA FEHETUYECKOT0 KOJA.
OnuceIBaTh ATaIbl TPAHCKPHUIILINKI U
TPAHCJISILINY; YCTAaHABIUBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXeMAaTHUUECKH M300paxaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIILIUU U
TPAHCIISALINH.

Pemate 6Gmomornueckue 3aga4n Ha
ONPENEIICHUE MOCIIEI0BATEIIBHOCTH
nykiaeotuoB JIHK n MPHK, npumensis
3HAHUA O PEAKIUSAX MATPUUHOTO
CUHTE3a, TCHETUYECKOM KOJE,
MPUHIINAIE KOMIUIEMEHTAPHOCTH
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7.2 | Cunres Oenka Tpancisinuys U €€ JTanbl. Y4dacTue PackpsiBaTh coziep:kaHne TEPMUHOB U
tpancnopTHbix PHK B 6uocunTese IOHATUI: TPAHCIIALNS, aHTUKOOH,
Oeinka. YcioBust OMOCHHTE3a O€elIKa. TPHK, amunoanun-tTPHK-cunTeTasa
KonupoBanne amuHOKHCIOT. Posib (komaza), monupubocoma (Imoamucoma).
pubocom B OmocuHTEe3€e OeKa. XapakTepu3oBaTh CBONCTBA
JleMoHcTpanuu TEHETUYECKOT0 KOJa.
Tabaub! 1 cxembl: «buocunTes OnuceIBaTh ATAIbl TPAHCISUUN U
oenkay, «I'eHeTuuecKui Ko» CXeMaTH4eCKu U300paxaTh MAaTpUYHBIC
peaKIuu TPaHCISLHUN.
Pemiats Ouosornueckue 3agauu
Ha onpeaeneHne anTuko1oHoB TPHK,
MOCJIEA0BATEIbHOCTH AMUHOKHUCIIOT
B MOJIEKyJIe OeJiKa, MPUMEHSISI 3HAHUSI
0 pEaKUHUSIX MATPUUYHOTO CUHTE3A,
TEHETUYECKOM KOJIe, TPUHIIUIIC
KOMIIEMEHTAPHOCTH
7.3 | MexaHusmsl CogpemenHvle npedcmasgieHus PackpriBath comepkaHue TEPMUHOB U

OKCIIPECCHUHU I'CHOB

o cmpoenuu 2enog. OpraHnzanus
reHOMa y IPOKapUOT U 3YKAPHOT.
Perynsiiys akTHBHOCTH I'€HOB

y pokapuoT. I'unoresa onepona

(d. XKako0, XK. Mano).

Monexynsapnvie mexanuzmul 3KCnpeccuu
2enos y aykapuom. Ponv xpomamuna

8 pe2ynsayuu pabomul 2eHos. Perynsuus
OOMEHHBIX MPOIECCOB B KIIETKE.
Knerounsiit romeocras.

MIOHSATHH: OIIEPATOP, ONEPOH,
CTPYKTYpPHBIE T€HBI, TPOMOTOP,
penpeccop.

OnuceiBaTh CTPYKTYpPY T€HOMA
MIPOKAPHUOT; XapaKTepUu30BaTh paboTy
WHYITUOETIBLHOTO U PENpPeccuOebHOro
OrepoHa.

Beiienars cTpyKTypHYIO U
PEryJIATOPHBIE YACTH I'€HA SYKAPHUOT.
CpaBHUBAaTh NPOLIECCHI SKCIIPECCUU
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JleMoHCTpanun
Tabdnuiel u cxeMbl: «bHOCHHTES
oenkay, «I eHeTHUEeCKHUI KO

TCHOB Y TIPOKAPHOT U DYKAPHOT.
XapakTepu3oBaTh TUIOTE3Y OMEPOHA
(®. XKaxko06, XK. Mano).

OnuchIBaTh MEXAHU3M TTOICPIKAHUS
KJIETOYHOT'O0 TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarnmonnas
ouosorus

Bupycel — HekeTouHbIe POPMBI KUZHH
u oOnuratHble napa3uthbl. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB,
peTpoBHUpYCcOB, OakTeprodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepoicawux supycos,
baxmepuoghacos. Oopamuast
MPAHCKpUnyusi, pesepmasa,
unmezpasa.

BupycHble 3a001eBaHNs YeTOBEKa,
J)KUBOTHBIX, pacTtenuil. CITN /I,
COVID-19, conmanesubie 1
MEIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmezpayus u
ananuz ooavuux maccueos («bigdatay)
CMPYKMYPHBIX OUOI02UHECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. IIpoepammupyemvole
@ynxyuu benxos. Cnocobvt 0ocmasxu
JIleKapcma.

JdeMoHCcTpaMu

[Toptper: /. . IBaHOBCKUI.

PackpriBath conep:kanue TEPMUHOB U
MOHSITU: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcu, oOpaTHasi TPAaHCKPUIILUS,
PETPOBUPYCHI, baKkTeprodar, BUpyc
uMMmyHo euiuta yenoseka (BUY),
IPUPOIHO-0YArOBbIe HH(PEKIIUH.
XapakTepu3oBaTh BUPYCHI,
peTpOBUPYCHI U OakTepuodaru kak
BHYTPHUKJIETOYHBIX MAPA3UTOB
IPOKAPUOT U IYKAPUOT.

N3naraTe runoTe3bl 3BOIOLUOHHOTO
MIPOUCXOKIECHUSI BUPYCOB.
OnuchiBaTh MEXAaHU3M B3aUMOJIEUCTBUSA
BUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepu3oBaTh MEXAHU3MBbI
BEPTUKAIBHON U TOPU30HTATIBHOU
nepe1adr BUPYyCcoB; 3a00JIeBaHUS
YKUBOTHBIX M PACTCHU, BbI3bIBACMbIC
BUPYCaMH.

Ha3sbiBaTh BUpycHBIE 3a00€BaHuU,
BCTPEYAIOINECS Y YEJIOBEKA: TPUIII,
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Tabsuibl U cxembl: «l eHeTHYeCKHit
Ko1», «Bupyche», «baktepuodarm.
IIpakTnueckas padora
«Co3ianue MoJIeNIi BUPYCa

KJICIIEBOM dHIIe(PAIIUT, TeNaTuT,
COVID-19, CITU.

CoOmnroiath npaBuiia MOBEICHUS

B OKpYXalollel IpupoaHON cpesie, Mep
npOo(UIAKTUKN PACTIPOCTPAHEHHUS
BHUPYCHBIX 3200JIEBAHUI (B TOM YHCIIE
BUY-undexiun)

Hroro

qacCoOB II0 TEMC

9

TeMa «’Ku3HeHHBIN UK KJIETKH»

8.1

JKu3HEeHHBIN IUKIT
KJICTKH

1

Ki1eTouHbIl UKL, €ro Nepruoasl U
perynsinusa. Uarepdaza u Mutos.
Oco0EeHHOCTH TIPOIIECCOB,
MpOTEKAIIUX B HHTEp(ase.
IToaroroBka KJIETKH K JICIICHHUIO.
[IpecuHTETMUECKHI
(MOCTMHUTOTUYECKHUI ), CHHTETHUECKUI
Y MIOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI) TIEPUOIBI
UHTEp(a3bl.

JdemoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KJIEeTKN», « MUTO3»

PackpsiBaTh coziep:xaHue TEpPMUHOB U
MOHSATUN: KJIECTOUHBIN UK, HUHTEep(Da3a.
[IepeuncnsaTs nepuoAbl JKUBHEHHOTO
LUAKJIA KJIETKH U XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MPOLIECCHI

8.2

MarpuuHsbiil CUHTES
JAHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
perumkanus. [ IpuHuune! perummkanuu
JHK: xoMmieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBIN CUHTE3,
aHTUIAPAIIIENBHOCTh. MeXaHU3M

PackpbIBaTh cofep:kaHue TEPMUHOB U
MOHSATUN: periuKanus (peayriMKanus),
KOMILJIEMEHTapPHOCTb,
AHTUINIAPAIIETBHOCTb,
JAHK-nommmepasa, renomepa,
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permukanuu JITHK. Xpomocomst.
Crpoenue xpomocoM. Tenomepsl U
Tesomepasa. XpoMOCOMHBIN HAOOp
KJIETKH — KapuoTull. J{UIIonaHbIN 1
raruIouHbIN HA0OPBI XPOMOCOM.
['omonornunsie xpomocoMel. [1onoBeie
XPOMOCOMBI.

JleMmoHcTpanuu

Tabsuibl 1 cxeMbl: «KM3HEHHBIN ITUKIT
KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Pemmukamus [JHK».

Oo0opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpornpenaparsl: «KMUTO3 B KJIETKaX
KOpEIIKa TyKay.

JlaGopaTopHasi pabora

«3yuenune XxpoMOCOM Ha TOTOBBIX
MHUKPOIIpEnapaTax»

PEIUIMKAILIMOHHAS BUWIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJICOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, IECHTPOMEDA,
KapUOTHUIL, TAILIOUIHBIA U TUTIIOUHBIN
Ha0Op XPOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, ITOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTaHU3MOB.
[lepeuncnaTh NPUHLIMIBI PETUTUKALIMT
JIHK u naBath UM coaepxKaTesibHyIO
XapaKTEPUCTHUKY.

OnuceIBaTh MEXAHU3M PEIIUKALINHT
JIHK.

CxeMatnuecku n300pakaTthb CTPOCHUE
MeTadazHOM XPOMOCOMBI.

Paznmuuate XpoMOCOMBI

Ha MUKpOIIpernaparax u
MUKpodoTorpapusix

8.3

JleneHue KIETKU —
MHTO3

Henenue kinetku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tunel Mmuto3a. Kapnokunes
U MUTOKUHE3. brosornueckoe
3HAYCHHUE MUTO3A.

JemoHcTpanuu

Ta0nuiel 1 cxeMbl: « KU3HEHHBIN IINKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemmukanusa JJHK», «Muto3».

PackpsiBath copeprkanrue TEPMUHOB U
MOHSATUN: MUTO3, TIpodasa, meTadasa,
anadasza, renodasa, KApUOKUHE3,
[IUTOKMHE3, BEPETEHO JeJICHUS,
MeTadaszHas IIacTUHKa, O00po3aa
JICJICHU.

[lepeuncnare nocaea0BaTEIbHOCTh
CTaIuii MUTO3a U OTIMCHIBATH
POUCXOASIINE Ha HUX MTPOLIECCHI.
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O6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKpoInpenaparsl: «MHUTO3 B KJIIETKaxX
KOPEILKA JTyKa.

JlaGopaTopHnasi paGora

«HaOmro1eHne MuTO3a B KJIETKaX
KOHYHMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBaTh 0COOEHHOCTH MPOTEKAHUS
MUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJICTKaX.

OOBACHATH OMOJIOTHYSCKHUI CMBICIT
MHTO3a.

Paznuuathk cTaguu MuTo3a

Ha MHUKpOIIpernaparax u
MUKpodoTorpadpusx

8.4 | Perymsmus 1 Perynsuus MUTOTHYECKOTO IMKJIA PackpsiBaTh conepxanue TEPMUHOB U
YKU3HEHHOTO ITUKJIa kieTku. [Iporpammupyemas KJIeTouHast | OHATHI: anornTo3, nposmdeparius,
KJIETOK rudesb — arnonTo3. muddepeHrpoBka.

Kiterounoe siapo, XpoMOCOMBI, XapakTepu3oBaTh PETYISALUI0
(GbyHKIIMOHATbHAS TEHOMUKA. MHUTOTHYECKOTO ITUKJIA KJIETKHU.
Mexanuzmbl nponughepayuu, OOBACHATH OMOJIOTUYECKHUI CMBICT
ougpepenyuposku, cmapenus u eubenu | 3amporpaMMUPOBAHHON KIIETOYHON
knemox. «L{ugpposas knemra» — rudenu — arnomnro3sa.
ouourpopmamuueckue mooenu YcraHaBIMBaTh B3aUMOCBSI3b MEKITY
@DYHKYUOHUPOBAHUS KTIeMKU. TOMEOCTa30M KJIETOK U UX THOEIbIO
JlemoHCcTpanumn
Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Pemmukanms JTHK», «Murto3y»
Htoro yacos no Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm kak equHOE 1 buonornyeckoe paznoodpaszue PackpsIBaTh cofepkaHrie TEPMUHOB U

Oejioc

OpraHUu3MoOB. OI[HOKHGTO‘IHBIC,
KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

NOHSATHN: OPTaHU3M, OPTaH, OPTaHEIIbI,
CUCTEeMa OpraHoB, alapar,
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OpPTaHU3MBI.
OcoOeHHOCTH CTPOCHHUS U
YKUA3HEAEATEIBHOCTH OTHOKJIETOYHBIX
opranns3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPHUOBI,
OJTHOKJIETOYHBIE BOJOPOCIIU, APYTHE
npoTUcThl. KoJloHManbHble OPraHu3MBl.
B3anmocBsI3p 4acTeit MHOTOKIIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBbI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOE.
['omeocras.

JleMoHCTpanumn

Tabauie! 1 cxembl: «OTHOKIETOYHbIE
BOZOpOCIIN», K MHOTOKJIETOYHBIE
BOJOpoCIn», «bakrepun»,
«IIpocreitmme», «Oprasbl HBETKOBBIX
pacteHui», «CucTemMsl OpraHoOB
ITO3BOHOYHBIX JKUBOTHBIX,
«BHyTpeHHEe CTpOEHNE HACEKOMBIX».
O6opynoBaHme: CBETOBOI
MHUKPOCKOIT; MUKPOIIpenapaThbl
OJTHOKJIETOYHBIX OPTaHU3MOB; JKUBbBIE

AK3EMIUISIPHl KOMHATHBIX PAaCTCHU;
repOapuu pacTeHUI pa3HbIX
OTJIEJIOB; BJIAKHBIC TIPeTapaThl
YKUBOTHBIX

(yHKIIMOHaJIbHAs CUCTEMA, TOMEOCTa3.
[lepeuncnaTb CTPyKTypHO-
(yHKIIMOHATIBbHBIC YaCTH
OJIHOKJIECTOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHHU3MOB.

XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS U JKU3HEACITEIIBHOCTU
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHAJIBHBIX, MHOTOKJIETOYHBIX U
MHOTOTKAHEBBIX OPTaHU3MOB.
CpaBHHBaTh MEX11y cO00I
OJIHOKJIETOYHBIE, KOJIOHHUAJIBHBIE,
MHOTOKJIETOYHBIE © MHOTOTKaHEBBIE
OpraHu3Mbl
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9.2 | TkaHu pacTeHHit Tkanu pactenuii. Tumbl pacTuTenbHbIX | PackpeiBaTh conepkanue TEPMUHOB U
TKaHel: 0Opa3oBaTellbHasI, IOKPOBHAs, | MOHSATUIN: TKaHb, YMHICPMUC, TTPOOKa,
MPOBOJIAIIAS, OCHOBHAS, KOpKa, JIyO, IpeBeCHHA, IPCBECHHHBIC
Mexanudeckas. OcobeHHOCTH BOJIOKHA, JTyOsiHbIE BOJIOKHA, COCY/bI,
CTpoeHus, GYHKIUNA U paCTIONOXKEHU | KAMEHHUCTBIE KJIETKH.
TKaHEW B OpraHax pacTeHUM. XapakTepu30oBaTh TUIIBI PACTUTEIBHBIX
JleMmoHcTpanuu TKaHel: 0Opa3oBaTesibHas, TOKPOBHAs,
TaOauis! ¥ cxemsl: IpoBOsIIasl, OCHOBHAS, MECXaHUYCCKas,
«Tkanu pacrennin», «Oprassl NEPEYUCIIATh OCOOCHHOCTH UX CTPOEHUS
LBETKOBBIX pacTeHUiD», «KopHEeBbIE U BBITIOJTHSIEMbIEC (PYHKIIUU
cucteMmbl», «CTpoeHuUe CTeOIs»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
O0opyaoBaHme: KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOII; MUKPOITPENAPATHI TKAHEH.
JlaGopaTopHasi pabora
«M3yuenne TkaHen paCTEHUI

9.3 | TkaHH XUBOTHBIX TkaHu )KMBOTHBIX U Y€JIOBEKA. THIIBI PackpreiBaTh coziep:kaHre TEPMUHOB U

YCJIOBCKA

’)KUBOTHBIX TKAHEH: OIINTCIMAJIbHAaA,

COCAMHUTCIIbHAA, MBIIIICYHAsA, HCPpBHAA.

Oco0OeHHocTH cTpoeHus, QYHKIMMA U
PAaCIOJIOKEHUS TKAHEW B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JlemoHcTpanuu

Tabauue! u cxembl: « TkaHu
KUBOTHBIX», « CKEJIET YEIOBEKay,
«IInmeBapurenbHas cucTeMa,

MOHATUI: SIUTEIINN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTIus.

XapakTepu3oBaTh TKAHU )KUBOTHBIX U
YyeJIoBeKa: dMUTEIMaIbHAas,
COCIMHUTENIbHAS, MBIIIICYHAs, HEPBHAS;
MePEYUCIIATh OCOOCHHOCTH UX CTPOCHHUS
Y BBITIOJTHAEMbIE (DYHKITHH
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«KpoBeHocHas cucremay,
«/IprxaTenpHas cucrema», «HepBHas
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.

O6opynoBanme: CBETOBOM MUKPOCKOI;
MHKpONpenapaTsl TKaHEH.
JlabopaTopHasi paGora

«M3yyenne TkaHen KUBOTHBIX)»

9.4

Opranbl. CUCTEMBI
OpraHoOB

Opransl. BereratuBHbie U
reHepaTUBHBIC OPTaHbl PACTECHUH.
Oprassl ¥ CUCTEMBI OPTAHOB
YKUBOTHBIX U yejoBeka. OyHKIUU
OpPTaHOB U CUCTEM OPTaHOB.
JemoHcTpanuu

Tab6uuibl 1 cxembl: «Opranbl
LBETKOBBIX pacTeHun», «KopHeBbIe
cucteMbl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM INIACTUHKI,
«CKener 4yeJoBeKay,
«ITumeBaputenbHas cCUCTEMaY,
«KpoBeHocHas cuctemay,
«JlpIxaTeapHas CUCTEMAY,
«BpiaenurensHas cucreMay, «HepBHas
cUCTeMay, « JHJIOKpUHHASI CUCTEMA.
O6opynoBaHme: )KUBbIE SK3EMIUISPbI
KOMHATHBIX PaCTEHUI; TepOapun
pacTeHUl pa3HbIX OTAENOB; CKEJIEThI

PackpsiBaTh coziep;kaHne TEPMUHOB U
MOHSATUM: OpraH, KOpeHb, MOOeT,
LIBETOK, IJIOJI, CEMSsI, IIOJIOBBIC KEJIC3bI,
MIOJIOBBIE MTPOTOKH, KOITYJISITUBHBIE
OpraHbl, CUCTEMbI OPTaHOB.
XapakTepu30BaTh BEr€TATUBHbBIC U
T€HEpAaTUBHBIC OpraHbl PACTCHUM,
COMATUYECKHUE U PETYJISITOPHBIE OPTaHbI
YKUBOTHBIX; TIEPEUUCIISATH OCOOCHHOCTH
WX CTPOSHHUS U BBIMOJHSIEMbIC (DYHKIIHH.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKY
CTPOCHUEM OPTraHOB U MX (DYHKIHSIMHU.
Paznuuarts BUABI TKaHEU, OpTaHbIl U
CHUCTEMBI OPTAaHOB, B TOM YHCJIE
4yeJI0BEeKa, Ha MUKpoMpenaparax,
BJIQXKHBIX Mperaparax, repoapusx u
MuKpooTorpadusix, Tadaumax,
MOJENSIX U MYJISKAX
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MMO3BOHOYHBIX; KOJUIEKIIUU
0ECIIO3BOHOYHBIX KUBOTHBIX; BIAKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJIOBEKa.

JlaGopaTopHnasi paGora

«3ydeHne opraHoB IIBETKOBOTO
pacTeHUS

9.5

Omnopa Tena
OpraHu3MOB

Omnopa tena oprann3moB. Kapkac
pacteHuii. CKeleTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy:XHbIi1 1 BHyTPEHHUH CKEJIET.
CtpoeHMe U TUIIBI COEUHEHUS KOCTEN.
JemoHcTpanuu

Tabauue! u cxeMmbl: «CTpoeHue
cte0s», «CTpoeHue JTUCTOBOM
IUTACTUHKNY, « CKEJIET YETOBEKA.
OobOopynoBaHme: CKEIETHI
II0O3BOHOYHBIX; BJIA7KHBIE ITPENapaThl
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PaKOBHUHBI MOJUTIOCKOB; KOJIEKIIUH
HACEKOMBIX, UTJIOKOKUX

PackpsIBaTh cofiepkaHue TEPMUHOB U
NOHSTHI: OMIOPHBIE CUCTEMBI, 000JIOUKH
KJIETKHU, (PUOPUILIIBI, KapKac, HApyKHBIHI
CKeJIET (XUTUHOBBIN MOKPOB),
TUAPOCTATHYECKNN CKEJIET, BHYTPEHHHM
CKEJIeT, KOCTH (IUIMHHBIE, KOPOTKHE,
MJIOCKUE), COETUHEHUS KOCTEH,
HETOJBUKHbIE (IIBHI),
NOJIYTIO/IBV>KHBIE, TIOJIBUKHBIE
(cycTaBbl), OTIENbI CKENeTa
IIO3BOHOYHBIX )KMBOTHBIX: Yepell,
0CEBOM CKelleT (M03BOHOYHUK, TpyAHAast
KJIETKa, XOpJa), Mosica KOHEYHOCTEH,
CBOOOIHBIE KOHEYHOCTH.

OnuceiBaTh HAPYKHBIA U BHYTPEHHHM
CKEJIEThI JKUBOTHBIX, CTPOCHHE U THUIIbI
COECIMHEHUS KOCTEH.

VYcraHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHUEM ONOPHBIX CUCTEM U UX
(YHKIUSIMU B OpraHu3Me.
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CpaBHUBATh CTPOCHUE OMTOPHBIX CUCTEM
pacTEHUN U )KUBOTHBIX

9.6 | JIBmwxkenue JIBr>keHue opranu3MoB. [[BrxkeHue PackpeiBath conep:kaHue TEPMUHOB U
OpraHU3MOB OJITHOKJIETOYHBIX OPTaHU3MOB: NOHSTHN: IBUKEHNE, IBUTATEIIbHBIC
amME00UTHOE, KI'YTUKOBOE, PECHUYHOE. | OpraHeUIbl, TBUKEHUE MTPOCTEUIIINX
JIBr>KEeHME MHOTOKJIETOYHBIX (amE€OomaHOE, KIYTUKOBOE,
pPaCTEHMI: TPONIM3MBI U HACTUH. PECHUYHOE), ABM)KEHUE PACTEHUIN
JIBM>KEHME MHOTOKJIETOYHBIX (TpOnM3MBbl, HACTHH ), MBILLICYHBIE
YKABOTHBIX M YEJIOBEKA: MBILICYHAs CUCTEMBI (COKpATUTEIbHbIE BOJIOKOHIIA,
cucrema. Pedexc. CkeneTHbIe MBI | KOKHO-MYCKYJIBHBIN MEIIIOK, CKeJIeTHAsI
U uX padora. MYCKYJIaTypa), CKEJIETHAsI MbILIA
JleMoHCTpanun (MBIIIEYHOE BOJIOKHO, MUO(DUOpUILIa),
Tabauuel u cxembl: «OTHOKIETOYHBIE | BBICIIHE ABUTATCIIbHBIC IICHTPHI, padoTa
BOJIOpOoCnY, «lIpocTenimmey, MBI (IBUTaTEIbHAs, COMAaTUUYECKas),
«CTtpoeHue MbIIb», «MpbleuHas MBIIIEYHOE YTOMJIEHUE.
CUCTEMA XapakTepu3oBaTh BUJIbI ABUKECHHUS
OJTHOKJIETOYHBIX H MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcranaBauBaTh B3aUMOCBSI3b MEXKIY
CTPOEHUEM ONOPHBIX CUCTEM U
JBUKEHUSIMHA OpPTraHU3MOB
9.7 | Ilutanue opraHu3MoB IIuranue opranu3mos. Ilornomenue PackpsiBaTh coziepkxaHue TEpPMUHOB U

BO/IbI, YIJIEKUCIIOTO raza u
MHHEPAJIbHBIX BEIIECTB PACTCHUAMM.
IIuTanue XMBOTHBIX.

MOHATUI: MUTAHUE, TUIIIEBAPEHHUE,
IIUILEBAPUTENILHBIE BAKYOJIH, KAILICUYHAsS
MOJIOCTh, MMUIIIEBApUTETbHAS TPYOKa,
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BHYTpHNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuuieBapenue. [Iluranue mo3BOHOYHBIX
KUBOTHBIX. OTHEIIBI
MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTENbHBIE KEIE3BI.
[InmeBapuTenbHas CHCTEMA YEJIOBEKA.
JleMoHCcTpanumn

TabauIbl U CXEMBI:
«Ku1e4HoIonocTHeIe,
«IInmeBapurenbHas cucteMar, «Cxema
IIUTaHUS PACTEHUIN».

OobopyaoBaHme: )KUBbIE SK3EMILISPHI
KOMHATHBIX PaCTeHUI; 000py10BaHHUE
JUISL AEMOHCTPALMU ITOYBEHHOTO U
BO3JIyILIHOT'O NMUTaHUs PACTEHUH,
pacuieruieHus KpaxMaia 1 OeJKoB

o aeicTBueM (pepMeHTOB

MUIIEBAPUTEIIBHBINA TPAKT,
MTUIIICBAPUTEIIBHBIC KETE3bI,
MTUIIEBAPUTEIIBHBIC COKH.
XapakTepru3oBaTh MUTAaHUE KUBOTHBIX;
BHYTPHUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE
MUIIeBapeHHe.

Paznuuate Ha n300pakeHusIX (cxemax,
Ta0auIax, MyJisbKax) OTAENbI
MUIIEBAPUTEIILHOTO TPaKTa U
MUIIEBAPUTEIbHYIO CUCTEMY YEJIOBEKA.
VY cTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHUEM OPTraHOB MUIIEBAPEHUS

9.8

JIpIxaHue opraHn3MoB

Jlpixanue opranu3MoB. JIprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Huddy3us ra3oB yepe3 NOBEPXHOCTh
KieTku. KoKHOe JIbIXaHue.
JIpixaTenbHasi IOBEpXHOCTh. JKabepHoe
U 1EroyHoe Abixanue. [[prxanue
MMO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0KHEHNUE CTPOCHUS
JErKUX MTO3BOHOYHBIX )KUBOTHBIX.
JIpIxaTtenapHasi CHCTEMA YEJIOBEKA.

PackpeiBath conep:kanue TEPMUHOB U
NOHATUI: AbIXxaHue, TuPPy3usi, KOKHOE
JbIXaHUE, OPTaHbl AbIXaHHUS,
IbIXaTEJIbHBIE JBUKECHHUS, IbIXATEIbHBIN
LEHTP, JTErOYHbIe 00BEMBI, KUZHEHHAS
€MKOCTbH JIETKUX.

XapaKTepu30BaTh JIIXaHUE PACTEHUM;
JBIXAHUE )KMBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIIOLIMOHHOE
YCI0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUISIUU JETKUX Y TTUIL
Y MJIEKONHUTAIoMuX. Perymnsus
neIxaHus. JlpixaTeabHbie 00bEMBI.
JleMoHCcTpanun

Tabauub! U cxembl: «JIprxaTenbHast
CUCTEMAY.

OO6opynoBanme: 000py0BaHUE
JUTSL IEMOHCTpPALIMK OIBITOB

110 U3MEPEHMIO )KU3HEHHON EMKOCTH
JErKUX, MEXaHU3MA JIbIXaTEIbHbIX
JIBYDKEHUH

IIO3BOHOYHEBIX )KUBOTHBIX.

PaznuyaTe Ha n300pakeHUSAX (CXeMax,
Ta0IuIax, MyJISKAX) JbIXaTeIbHYIO
CHCTEMY YeJIOBEKaA.

OnuceIBaTh MEXaHU3M BEHTHIISIIUHN
JETKUX Y NTHUI U MIIEKOITUTAIOIINX.
VYcraHaBIuMBaTH B3aMMOCBSI3U MEKTY
CTPOCHUEM OPTaHOB JIbIXaHUS U UX
(GYHKIIUSMH B OpTraHU3Me

9.9

TpaHcnopt BelecTs
Yy OpraHu3MOB

TpaHcnopT BEIIECTB Y OPTraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTOPT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema v €€ opraHsl.
KpoBeHocHas cuctema mo3BOHOYHBIX
JKUBOTHBIX U yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/IBI U KpOBb. Kpyru
KpOBOOOpAIIeHUS. DBOJIOIIMOHHBIE
YCIIOXHEHUS CTPOCHUSI KPOBECHOCHOM
CHUCTEMBI ITO3BOHOYHBIX JKHBOTHBIX.
Pabora cepaiia u e€ perymsusi.
JemoHcTpanuu

Tabmmiel u cxembl: «Opranbl
IIBETKOBBIX pacTeHui», «KopHEBbIC
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TUCTOBOM TUTACTHHKNY,

PackpriBaTh copeprkanrie TEPMHUHOB U
IOHATUI: TPAHCIIOPT BEILLIECTB,
TPAHCTIOPT Y PaCTEHUH, KPOBEHOCHASI
CUCTEMa KUBOTHBIX, KPOBb, IJIa3Ma,
(dbopMEHHBIE IIEMEHTHI,
KpOBOOOpallleHne, Kpyru
KpOBOOOPAIIICHUS, CEPICUHBIN ITUKIT,
mumpooOparienue, tumda,
auM(paTUYECKHE COCY/Ibl,
TUM(GAaTHYECKHUE Y3JIbI, BHYTPCHHSS
cpena opraHusma.

XapakTepu3oBaTh TPAHCTIOPT BEIIECTB
y pacTeHui U OECIO3BOHOUYHBIX
KUBOTHBIX.

OnuckIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YeJIOBEKaA.
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«KpOBeHOCHaH CHUCTEMA»,
((KpOBeHOCHI)IC CHUCTCMBI II03BOHOYHBIX
KHUBOTHBIX»

Pa3nuuate Ha n300paxeHusx (cxemax,
Ta0NHIAaX, MYJISKax) KPOBEHOCHYIO U
AMM(pAaTUYECKYIO CUCTEMY YEI0BEKA.
YcranaBnuBaTh B3aUMOCBS3H

MEXAY CTPOEHUEM OpPraHOB
KPOBOOOpaIIeHNus U UX QyHKIUIMU

B OpraHu3Me

9.10

Brinenenue y
OpraHUu3MOB

Brinenenue y opranu3moB. Beigenenue
y pacTeHui. Brienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUIbTpalus, CeKpenus u
oOpaTHOE BcachlBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BoieneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEILHON CUCTEMAaMU.
Briienenne y mo3BOHOUHBIX )KUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIHOHUPOBaHUE HEPPOHA.
OO0pa3zoBaHue MOYH Yy UYETIOBEKA.
JemoHcTpanuu

Tabauib! 1 cxeMbl: «BeiaenureabpHas
CUCTEMay

PackpbiBaTh copepkaHrue TEPMUHOB U
MOHSTUI: BBIICJIICHUE, TYTTalUS,
JMCTOIAJI, COKPATUTENbHbIE BAKYyOJIH,
U3BUTHIE KAHAJIBLIBI, 3BE314ATHIE
KJIETKH, BBIICIIUTENbHbIE TPYOOUKH,
MaJIbIIUTUEBBI COCYIbI, IOYKH,
MOYETOYHHK, MOYEBOH Ty3bIPb,
He(dpoH, Moya.

XapakTepu3oBaTh MPOLIECC BbIAECIEHUS
Yy pPAaCTE€HHI U )KUBOTHBIX.

Paznuuate Ha U300pakeHUsIX (CXEeMax,
Ta0IUIAX, MYJISKax) BbIICIUTEIbHYIO
CUCTEMY YEJIOBEKaA.

OnuchiBaTh MEXaAHU3M
(GyHKIHOHUPOBaHUS HEPPOHA; POLIECC
00pa30BaHUsI MOYH.

VYcraHaBnuBaTh B3aUMOCBSI3H

MEXIYy CTPOCHUEM OPraHoOB
BBIICJICHUS U UX PYHKIUSAMHU

B OpraHu3Me
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9.11 | 3ammTa y OpraHu3MoOB 3amnmTa y Oprannu3MoB. 3alura PackpeiBath coqepkaHue TEPMUHOB U
Y OAHOKJIETOYHBIX OpraHu3MoB. CIIOpBI | MOHSATHM: Karcyia, YHA0CIOopa, 1UCTa,
OakTepuii U LIUCThI MPOCTEUIIINX. KYTHKYJa, CPEJICTBA ITACCUBHOU
3amura y MHOTOKJIIETOYHBIX PACTCHUN. | 3aI[UTHI, CPEACTBA XUMUICCKOU
Kyrtukyna. CpeacTsa macCUBHOM U 3alUTHI, KO)KHBIE TTOKPOBHI,
XUMHYECKOM 3auThl. ODUTOHIUIBI. UMMYHHUTET, UMMYHHas CUCTEMA,
3amnuTa y MHOTOKJIETOUHBIX AQHTUTEH, aHTUTEJIO.
KUBOTHBIX. [TOKpOBBI 1 UX XapakTepu3oBaTh BUJIbI 3aIUATHI
IIPOU3BOJIHBIE. 3AIUTA OPTaHU3MA Y OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
ot 6one3neil. UMmyHHas cucrema OpPTraHU3MOB.
yesioBeka. KieTounslil 1 rymopanbHblid | ONUCHIBATH CTPOEHUE KOKHBIX
UMMYHUTET. Bpoxx1EHHBIN 1 MOKPOBOB U UX MPOU3BOIHBIX.
PUOOPETEHHBIN crienuduaecKuit Paznmuuate Ha n300paxeHusx (cxemax,
UMMYHHTET. Teopus KIOHAIbHO- Ta0IuIax, MyJisbKax) OpraHbl
cesniekTuBHOro uMmynurera (I1. Dpnux, | *MMyHHOW CHCTEMBI YeJTOBEKa.
®.M. bepner, C. Toneraga). YcTaHaBIMBaTh B3aUMOCBSI3H MEXKY
BocnanutenbHbie OTBETHI OPTaHU3MOB. | CTPOEHUEM OPTaHOB 3aILUTHI U UX
Ponb BpokIEHHOTO UMMYHUTETA GYHKIUSIMHU B OpraHu3Me
B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.
JdemoHcTpanuu
Tabnuipwl U cxeMbl: «Koxkay,
«Ummynurter», «CTpoeHue cTedmus»,
«CTpoeHue JIMCTOBOW TNIACTUHKU

9.12 | PazapaxumocThb PaznipaxxumocCTh 1 peryanus PackpsiBaTh coziep:kaHue TEpPMUHOB U

U PEryJIsius
y OpraHu3MOB

y OpranusMoB. PaznpaxxumMocTs
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazipaxxuMocTb U peryasuns

TIOHATHI: pa3IpaKuMOCTh, PETYJISIIHS,
TaKCHCHI, POCTOBBIC BEIIECTBA
(ayKCHHBI), HEpBHAs CUCTEMA,
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y pacTeHuii. POCTOBBIE BeleCTBA U UX
3HAQ4YCHHUE.

Hepshas cucrema u peaekropHas
peryJsanus y )KxuBOTHbIX. HepBHas
cUCTEMA U €€ OTIEIIbl. DBOJIOLIMOHHOE
YCIJIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI y JKMBOTHBIX. OTIEIbI
TOJIOBHOI'O MO3T'a II0O3BOHOYHBIX
XKUBOTHBIX. Pedexc u pednexropras
nyra. be3ycioBHbBIE U YCIOBHBIE
pediekchl.

['ymopanpHas peryisinus u
DHJAOKPUHHAS CUCTEMA )KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBre
rOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKPUHHOMU cucteM. [ unoramamo-
runo@uzapHasi CUCTEMA.
JlemoHCcTpanumn

Iloptpert: U. II. I1aBnos.

Tabnuiel u cxembl: «CTpoeHHUE
rUapbD», « CTpOEHUE IITaHAPUN,
«BHyTpeHHEee CTpOEHUE T0KAEBOTO
yepBs», «HepBHas cucrema puio»,
«HepBHas cucremMa JArymKkmu»,
«HepsHas cuctema
IIpECMBIKAIOIuXCcs», «HepBHas

pedexTopHas peryisius, pedIexc,
pedekTopHas 1yra, nepeIHuil Mo3r,
IIPOMEKYTOUYHBIN MO3T, CPETHUI MO3T,
MO37K€4O0K, IIPOAOJITOBATHI MO3T,
BEreTaTUBHAsl HEPBHAs CUCTEMA,
ryMOpaJibHas peryJisiiusi, TOPMOHBI,
SHIOKPHUHHAS CUCTEMA, TUIIOTAIaMO-
runodusapHas cuctema.
XapakTepu3oBaTh Pa3ApaKUMOCTh

y OJTHOKJIETOYHBIX OPraHU3MOB H
pPehIEKTOPHYIO PETYIISLINIO

y AKUBOTHBIX.

Paznuuate Ha n300paxkeHUsIX (cxemax,
Ta0NMIaX, MYJISKaX ) HEPBHYIO CUCTEMY
U €€ OTIeNbl; OT/AEIIbI TOJIOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX.

OnuckIBaTh TYMOPATIbHYIO PETYIIALINIO
y AKUBOTHBIX.

Pa3znuyath Ha n300pakeHusX (CXeMax,
TabIMIaX, MyJIsKax) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
Ha3zwiBaTh xkenne3bl 3HIOKPUHHOMN
CUCTEMBI UeJIOBEKa U BhIpabaThIBaeMbIe
UMU TOPMOHBI.

OnuckIBaTh AEMCTBHUE TOPMOHOB.
VYcraHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHUEM OPTaHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTIUTAIOMUX», «HepBHas cuctema
YeJI0BeKa», « JHTOKPUHHAS CUCTEMAY,
«Pednexcy.

Ob6opynoBanme: MOJICIIY TOJIOBHOTO
MO3Ta Pa3IMYHbBIX JKUBOTHBIX

SHJOKPUHHOU CUCTEM U UX PYHKIUSIMU
B OpraHu3Me.

XapakTepu30oBaTh HBOIOIMOHHOE
YCIIOKHEHUE CTPOEHHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX

Htoro yacos 1o teme 17
10. | Tema «PASMHOXXEHUE U PABBUTUE OPI'TAHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 @DopMbI pa3MHOKEHUSI OPTAHU3MOB: PackppiBaTh copepkaHrie TEPMUHOB H
OpraHU3MOB Oecnosioe (BKJIFOYasi BEreTaTUBHOE) U MOHSATU: pa3MHOXEHHUE, POCTOE

1oJjioBoe. Bupl 6ecrmosoro
Pa3MHOXKECHHS: TOYKOBaHUE,
cropyJinus, pparmMeHTaus,
KJIOHUPOBAHHUE.

JlemoHCcTpanumn

Tabauiel U cxeMbl: «BereraTuBHOE
pa3sMHOXXeHHUE», « TUIBI 6ecIioa0ro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIJAMHUIOMOHAJIBIY, «Pa3MHOKEHE
ABIJICHBIY, «Pa3MHOXKEHNE THAPHI»

JIeJIeHHe, MOYKOBAaHUE, CIIOPYJISAIINS,
BETETAaTUBHOE Pa3MHOKCHHE,
dbparmeHTais, KIOHUPOBAHHUE, TAMETHI,
CriepMaTo30ui (CriepMHuil), SIMIEKIIeTKa,
3UT0Ta, KOHBIOTAITHSI.

[TepeuncisTh 0COOEHHOCTH OECTIONIOTO
¥ TI0JIOBOTO PA3MHOEHUST OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecroJIoro pa3MHOKEHHSI OPraHU3MOB;
OMOJIOrMYecKoe 3HaUeHUe OECIoIoro
Pa3MHOXKEHUS.

Paznmuuars criopy kax
CHEIUATN3UPOBAHHYIO KIIETKY,
peIHa3HAYCHHYIO JIJIs1 OECTI0IOTO
Pa3MHOKEHUS, U CIIOPHI OAKTEPHIA.
OOBACHATH MPEUMYIIECTBA TIOJIOBOTO
Pa3MHOXKEHHUS HaJl OECIIONBIM.
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PackppiBaTh poJib KIIOHUPOBAHUS
B CEJICKIIMU U CEJIbCKOM XO0341CTBE

10.2 | ITomoBoe 2 [TonmoBoe pazmuosxenue. [lomoBbie PackpeiBaTh comeprkaHne TEPMUHOB U
Pa3MHOXKEHHUE. KJIETKH, Ui rameTsl. Meito3. Ctaguu NOHATUI: MEH03, OMBAJIEHTHI,
Meito3 Mmeiio3a. IloBenenne XxpoMocom KPOCCUHIOBEp, UHTEPKUHES,
B Merno3e. Kpoccunrosep. HE3aBHCUMOE PaCIpe/ICIICHNUE;
buonornueckuii CMbICIT Me03a U KPOCCHHTOBED.
MOJIOBOTO TMporecca. Meio3 u ero PaznuuaTe Ha n300paxeHusx (cxemMax,
MECTO B )KM3HEHHOM ITUKJIE TabJIMIAX) 1 MUKpOTIpenaparax 3peible
OpraHU3MOB. IIOJIOBBIE KJIETKH MJIEKOIUTAOIINX U
JleMOHCTpanuu OpraHbl pa3MHOKEHUS BBICIINX
Tabuuiibl 1 cxeMbl: «Meio3y, pacTEHUN.
«XPpOMOCOMBD» PackpsiBaTh CylIHOCTH M€11034,
XapaKTEepHU30BaTh €ro OT/AEIbHbIE
CTaJuH.

OnpenensiTe MECTO MEHO3a

B KU3HEHHBIX IIUKJIAX PA3IMYHBIX
OPTaHU3MOB.

OOBIACHATH OMOJIOTMYECKUHA CMBICH
KPOCCUHTOBEpA, OMKUCHIBATH €TO
MEXAHU3M.

CpaBHMBATH MEI0O3 C MUTO30M;
pa3auyaTh OTJEJbHBIC UX CTAANU

Ha MUKpOIIpernapaTax u nu300pakeHHsIX
(cxemax, TabnuIax).

PackpbIBaTh 3BOJIIOIIMOHHOE 3HAYEHUE
MOJIOBOT'O Pa3MHOKEHUS OPTaHU3MOB
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10.3 | 'ameTorenes. [IpenzapopilieBoe pa3BUTHE. PackpeiBath coqepkaHue TEPMUHOB U
OO6pazoBaHue u ["amerorenes y »kuBOTHBIX. [I0s10BBIE MOHSTUN: TAMETOT€HE3, CIEPMATOTEHES,
pa3BUTHE MOJOBBIX xene3pl. OOpa3oBaHue U pa3BUTHE OOr€HE3, CECMEHHUKH, SUYHUKU,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaToreHes u CIIEpPMATOTOHUH, CLIEPMATOIUTHI,

ooreHe3. CTpoeHHUE MOJIOBBIX KJIETOK. CIIEpMATH/IBI, CIIEPMATO30U/IbI,
Omiog0TBOpEHNE U SMOPHOHATBHOE OOTOHUU, OOLIUTHI, MOJISIPHBIE TEIIbIIA,
pa3BUTHE KUBOTHBIX. CIIOCOOBI SIMLIEKJIETKA, aKpocoMa.
OILIOJJOTBOPEHUS: HAPYKHOE, [Tepeuncnarh cTauu raMeTOreHe3a
BHyTpeHHee. [lapTeHorenes. y )KUBOTHBIX.

JleMoHCTpanumn OnuceiBaTh NPOLIECC TAMETOIEHE3A U
Tabuuiibl u cxembl: «['ameTorenes», €ro Mepuobl, CTPOCHUE MOJIOBBIX
«CtpoeHue SULIEKIETKH U KJIETOK.

CIIEpPMAaTO30U/1a». Paznuuats ocobeHHOCTH
OobopynoBaHmne: CBETOBOM MUKPOCKOII; | CIIEPMATOrE€HE3a U OOI'€HE3A.
MHUKPOIIPENapaThl AULEKIETOK U OnuceIBaTh MPOIIECCHI OCEMEHEHUS U
CIEpMaTO30M/I0B. OTUIOJIOTBOPEHUS, PA3HBIE BAPUAHTHI
JlaboparopHas padora «3yueHue MapTEHOTeHE3a

CTPOEHHUS TIOJIOBBIX KJIETOK HA TOTOBBIX

MHUKPOIIpEnapaTax»

10.4 | UnauBugyasibHOE NuauBruayanbHOE pa3BUTHE PackpsiBaTh conepxanue TEPMUHOB U
pa3BUTHE OpraHu3MOB (OHTOTEHE3). MOHSTUM: OIJTIOAOTBOPEHHE, 3UTOTA,
OpraHU3MOB — OMOpuoorys — HayKa O pa3BUTHH OacTomep, aKpOCOMHAs peaKITus,
OHTOI€HE3 opranusmoB. Mopgozenes — 0oua MPOHYKJIEYC, MAPTEHOTEHE3,

U3 271a6HbIX NPOOIeM IMOPUOTO2ULL.
Konyenyus mopgoceros u mooenu
mopghozenesza. Ctagum SMOproOTeHe3a
’KUBOTHBIX (Ha MMPUMEpPE JISATYIIKH ).

sMOpHoTeHes, apodieHue, 01acTyna,
MOpYJIa, racTpyJia, Heupya,
OpraHoreHes, ’KToiepMa, Me30/iepMa,
AHTOJIEpMa, 11eJIOM, HepBHas TpyOKa,
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Hpobnenue. Tumnsl gpobrieHusl.
Jlemepmunuposanroe u
HeoepMUHUPOBAHHOe OpoOieHuUe.
bracmyna, muner 61acmyan.
Ocobennoctu npobaeHus
MJICKOMTUTAIOIINX. 3apPO/IbIIIECBbIC
JIUCTKU (TacTpynsiius). 3aKjiaika
OpPTaHOB U TKaHEW U3 3apOABIIIEBBIX
JUCTKOB. B3auMHO€ BIIMsIHUE YacTen
Pa3BUBAIOILETOCS 3apOIbIIIa
(aMOpuoHaIbHAS MHAYKIINS ). 3aKiIagKa
IJIaHA CTPOCHUS dKUBOTHOTO KaK
pe3yabTaT UePAPXUUYECKUX
B3aUMOJECUCTBUN I'eHOB. BinsiHue
Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYkKaroLIEh
Cpelbl.

JemoHcTpanuu

IToptper: X. [lInemaH.

Tabauib! U cxeMbl: «OCHOBHEBIE CTaUNU
OHTOT'€HE3a».

Oo6opynoBanme: moneinb «l{ukn
Pa3BUTHS JIATYIIIKI

XopAa, KulieyHas Tpyoka.
OnpenensiT SMOPUOHANIBHBIN MTEPHO/T
Pa3BUTHS OpraHU3Ma U OMHUCHIBATh
OCHOBHBIE 3aKOHOMEPHOCTH
npoOJieHust — oOpa3oBaHue
OJIHOCJIOMHOTO 3apO/IbIIia — OJaCTYJIbI;
3aBHCHMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJTKA B TUIEKIIETKE;
racTpyJsiiUIO U OPTaHOTE€HE3.
OO0BsicHATD dTanbl U PEPEHITMPOBKU
TKaHel, 00pa30BaHUs OPTAHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYISLNI0
AMOPHOHATILHOTO Pa3BUTHS;
JETEPMUHALIUIO U SMOPHOHATBHYIO
WHIYKINIO; TEHETUYECKUH KOHTPOIh
Pa3BUTHUA.

OO60CHOBBIBATH BPEIHOE BO3/ICICTBHE
Ta0AYHOTO JIFIMA U AJKOTOJISI Ha XOJT
SMOPHOHAIBLHOTO U
NOCTAIMOPHOHAIBHOTO PA3BUTHS
OpraHmu3Ma 4yeioBeKa

10.5

Poct u pazButue
YKUBOTHBIX

PocT u pa3BuTHE )KMBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[IpsiMoe 1 HenpsIMOe pa3BUTHE.
PaszButue ¢ Mmeramopdozom

PackpriBaTh coziep:kaHre TEPMUHOB U
MOHSTHUM: OHTOT'CHE3,
MOCTAMOPHOHAIBHOE Pa3BUTHE,
MeTtamop(}o3, TUUKMHKA, pOCT, CTapeHue,
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y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. bruosornueckoe 3HaueHue
IIPSIMOTO M HENPSMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B npupoae. Turbl
pocTa JXUBOTHBIX. PAKTOPHI PETYJIALNU
pocTa JXKMBOTHBIX U yenoBeka. Craguun
NOCTA3MOPHUOHAIBHOTO Pa3BUTHS Y
JKABOTHBIX U 4esoBeka. [leproasl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJIOTMYECKHUE MTPOLIECCHI.
JleMoHCTpanumn

Tabmauue! u cxemsl: «lIpsimoe u
HETpsAMOE pa3BuTue», «Pazsurue
MaMCKOro XKyKa», «Pa3zButue capanumn»,
«Pa3BuTne narymkm».

IIpakTnuyeckas padora

«BpIsIBIIEHHE TPU3HAKOB CXO/ICTBA
3apOJBIIIEN IT03BOHOYHBIX )KUBOTHBIX)

CMEPTB.

XapakTepu3oBaTh MOCTIMOPHUOHATBHBIN
NEPUOJI Pa3BUTHS OPraHu3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NPSIMOE pa3BUTHE U
€ro NePHOIBI.

N3narars conepxanue TEOpUii
CTapeHHs] OPraHU3MOB.

OOBsACHATH OMOJIOTUYECKUIN CMBICI
pa3BUTHs ¢ MeTamop(ho3oM

10.6

Pa3zmHoxeHue u
pa3BUTHE PACTCHUN

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUN.
["amerodur u ciopodut. Meiios

B )KU3HEHHOM LIMKJIE PACTEHUM.
OO6pazoBaHue crop B Mpoliecce Meno3a.
['ameTorenes y pacteHui.
Onnoa0TBOPEHUE U pa3BUTHE
pacTUTEIbHBIX OPraHU3MOB. JIBOKHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuit. OObpa3oBaHue U pa3BUTHE

PackpsIBaTh copepkanue TEPMUHOB U
NOHATUI: TaMeToPuT, criopodur,
AHTEPUJINH, APXETOHHH, 3aPOCTOK,
Meracropa, 3apOo/IbIIIEBbIi MEIIOK,
CUHEPTHU/IbI, AHTUIIOIbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIIOAOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, Ieprobl OHTOTE€HE3a
[[BETKOBBIX paCTEHUI.
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CEMCHH.
MexaHu3MBbl peryIsiiii OHTOT€HE3a
Yy paCTeHUH U )KUBOTHBIX.
JdeMoHCcTpaMu

IToptpert: C. I'. HaBamuH.
Tabauibl U cxeMbl: «JIBoWHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHue ceMsH
OJIHOJIOJIBHBIX U JIBYJIOJBHBIX
pacteHui», « Ku3HEHHBIN UK
MOPCKOM KamycCThI», «  Ku3HEHHBIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
MManoOpPOTHHUKAY, « KU3HEHHBIN LUK
COCHBI».

JlaGoparTopHnasi pabora

«CTpoeHune OpraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepu30BaTh 0COOEHHOCTH
0€ecII0JIOr0 U IIOJIOBOTO PA3MHOKEHUS
LIBETKOBBIX PACTCHUM.

Bb1aensate 0cOOEHHOCTH MPOTEKaHMSI
raMeToreHes’a y [IBETKOBBIX PACTEHHM.
OnuceiBaTh mporecc J1BOMHOTO
OIUIOJJOTBOPEHUS Y [IBETKOBBIX
pacTeHuil U OOBSACHATH €T0
IIPEUMYLIECTBA I10 CPABHEHUIO

C OINIOJOTBOPEHUEM Yy CIIOPOBBIX U
TOJIOCEMEHHBIX

Nroro yacos o teme 8
11 | Tema «['eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTU U U3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucropus ctanoBienus | 1 Hctopus cCTaHOBIIEHUS U Pa3BUTHS PackpsiBaTh conepxanre TEPMUHOB U

Y Pa3BUTHS T€HETUKH
KaK HayKd

T€HETHUKH KaK Hayku. PaGoThl

I'. Mennens, I'. ne ®puza, T. Moprana.
Ponb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTHUU I'€HETUKHU. PabOTHI

H.K. Konsuosa, H.1. BaBunosa,

A.H. benozepckoro, I'.Jl. Kapnieuenko,

MOHSATHUM: T€HETUKA, I'CH.
JlemoHCTpUpOBaTh 3HAHUS UCTOPUU
BO3HUKHOBCHMS T€HCTUKH.
XapaKTepu30BaTh OCHOBHBIE ATAITbI
pa3BUTHUA TEHETUKH KaK HAYKU
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JleMoHCcTpaMu

[Toprpetsl: I'. MeHnens,

I'. le ®pus, T. Mopran,

H. K. Konsuos, H. 1. BaBuios,

A. H. benosepckuii,

I'. 1. Kapneuenxo,

IO. A. ®ummuenko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHUMBOJIBI TCHCTHUKHA

OCHOBHBIEC T€HETUUECKHUE TTOHATUS U
CUMBOJIBI. | 'OMOJIOTHUYHBIE XPOMOCOMBHI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbBIC
MPU3HAKH, TOMUHAHTHBIA U
pELECCUBHBIN TPU3HAK, TOMO3UTOTA,
reTepPO3UroTa, YNCTas JIMHUS, TUOPUIBI,
redoturl, GeHotur. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUI0TIOTUYECKUH,
LATOJIOTUYECKUI, MOJIEKYJISIPHO-
TEHETUYECKUU.

JemoHcTpanuu

Tabaunsl: « MeToabI TEHETUKNY,
«CXeMbl CKpELIMBAHUSY.
JlaGoparTopHasi pabora

«JIpo3oduiia kak 0OBEKT TeHETUYECKUX
WCCIIEIOBAHUIN

PackpsiBaTh cozepkaHue TEpPMUHOB U
IIOHATUM: HACJIEACTBEHHOCTb,
HACJIEIOBAaHUE, U3MEHYUBOCTD,
reHOTHUIl, (DEHOTUTI, TEHOM, JIOKYC,
XPOMOCOMBI, AJIJIETHbHBIC TEHBI (AJIIIN),
aJbTEpPHATUBHBIE TPU3HAKH,
TOMO3UI0Ta, TETEPO3UTOTA,
JOMWHAHTHBIN NPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIMHUS, TUOPUIBI.
[Tonb30BaTHCS TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOU

JUJIS1 3aTTMCH CXEM CKPEIMBAHUS

Hroro yacos no treme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH)

12.1 | 3akOHOMEPHOCTH 2 MoHorudpuiHOE CKpEIlIMBaHUE. PackpeiBath conep:xkaHue TEpMUHOB U
HacleI0BaHUs ITepBriit 3ak0H MeHnaens — 3akOH MOHSATUIN: MOHOTUOPHUIHOE
MPU3HAKOB. eIMHOO00pa3usi TMOPUIOB MIEPBOTO CKpEILIUBaHUE, YUCTOTA TAMET,
MounorubpuaHoe nokoJieHus. [IpaBuino qOMUHUPOBaHKS. | TOMUHUPOBAHMUE, PACIICTIIICHUE
CKpEIIMBAHUE Bropoii 3akoH Menaens — 3akoH IIPU3HAKOB.

pacIleIUIEHNs] IPU3HAKOB. OnuceiBaTh onbITH I'. Mennens
[{utonornueckre OCHOBBI 110 U3YyYEHUIO HACJIEJOBAHUS OJTHOU
MOHOTHOPUTHOTO CKPEIIUBaHUS. napsl IPU3HAKOB y TOPOXa MOCEBHOTO.
['unoTe3a YuCTOTHI raMeT. [IpuBoANTH POPMYITHPOBKH ITEPBOTO U
JleMmoHcTpanuu BTOpOTOo 3aK0oHOB I'. Menaens (3akoHa
[Hoptpet: I'. Menaenb. eIMHO00pa3usi THOPUIOB TIEPBOTO
Tabnuibl v cxembl: «[lepBbiii 1 BTOPOU | TTIOKOJICHHS, 3aKOH PACIIICTICHHUS
3aKOHbI Menaens». PU3HAKOB) U OOBIACHSITH UX
OobopyaoBanmne: MOJIEIb LUTOJIOTUYECKUE OCHOBBI.

JUIS1 IEMOHCTPALIH 3aKOHOB CocTaBisTh CXeMbl MOHOTHUOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBAHUA U PeIIaTh TCHETUYECKUE
MIOKOJICHUS U paCICTUICHUS PU3HAKOB; | 33J]a4d Ha MOHOTUOPUIHOE

CBETOBOW MUKPOCKOII, MUKpOIIpENapaT: | CKpeIUBaHue

«JIpozodutay.

IIpakTnueckas padora «3yuenue

PE3yIHTaTOB MOHOTUOPHIHOTO

CKpENIUBaHUA Y JPO30(PHITBI»

12.2 | Ananusupyromee 1 AHanm3upyoee CKpelBaHue. PackpbiBath copepkanne TEPMUHOB U
CKpeEllMBaHUE. [IpomexyTOUHBIN XapaKTep MOHSITUN: aHATU3UPYIOIIEE
Henonnoe HacieoBaHus. Pacmennenue CKpEILHUBaHNE, HETTOIHOE
JIOMUHUPOBAHHE IIPU3HAKOB [IPU HEMIOJHOM JIOMUHUPOBAHKE, KOJIOMUHUPOBAHUE.
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JIOMHUHUPOBAHUMU.
JdeMoHCcTpaMu

TabauIThl ¥ CXEMBI: «AHATU3UPYIOIIEE
CKpenuBaHue», «HemnoyHoe
JIOMHUHUPOBAHUE

CocCTaBIATh CXEMBI AHAJIM3HUPYIOICT O
CKpCIIMBAHUA 1 PCHIATh TCHECTUYCCKUC
3a/[a4v Ha aHAJIU3UPYIOIICC
CKPCIIMBAHUC U HCIIOJIHOC
JAOMHUHHUPOBAHUC

12.3 | JuruOpumHoe JurubpuaHoe ckpemurBanue. TpeTuit PackpriBath conepkaHne TEPMUHOB U
CKpEIIMBaHUE 3aK0H MeH/1ess1 — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUTHOE CKPELIIUBAHUE,
HACJIEI0BaHMS MPU3HAKOB. (beHOTUNMYECKUN pajrKal.
[uTomornueckrue OCHOBBI OnuceiBath OnbITH ['. MeHaens o
JTUTHOPUTHOTO CKPEITUBAHUS. U3YYCHUIO HACJICIOBAHUS IBYX Map
JleMOHCTpanuu MIPU3HAKOB Y TOPOXa MOCEBHOTO.
IToptper: I'. Mennens. [IpuBoIUTH POPMYTUPOBKY TPETHETO
Tabnuitel u cxeMbl: « TpeTuit 3aKoH 3akoHa I'. Mennens (3akoHa
Mennens». HE3aBUCUMOTO HACJIeJOBAHUS
OO6opynoBanme: MOJENb IPU3HAKOB) U OOBSICHATH €TI0
JUTSL IEMOHCTPAIIMH 3aKOHA IIUTOJIOTHYECKHE OCHOBBI.
HE3aBUCUMOTO HACJIeIOBAHUS [IpuMeHATh MaTeMaTHIECKHUIN pacyET C
MIPU3HAKOB; CBETOBOW MUKPOCKOTT; MOMOIIBIO PEHOTUITHYECKOTO pajuKana
MuKpornpenapar «Jpo3zodumnay. U METO/Ia IEPEMHOXKEHUS BEPOSITHOCTEH
IMpakTuyeckas padora BapUAHTOB PACIICIIIICHUS TIPU3HAKOB Y
«M3ydeHne pe3ynbTaToB MTOTOMKOB 110 ()€HOTHUITY U TEHOTHITY.
JTUTHOPHTHOTO CKPEIITUBAHHUS CocTaBisATh CXEMBI JUTHOPUIHOTO
y IPO30(HITBI» CKpEITUBAHUS U PEIIaTh TE€HETHICCKUE
3a/1auu Ha TUTHOPUTHOE CKPEITMBAHUE
12.4 | CuerieHHOE CueruieHHOE HacJieIoBaHUE MPU3HAKOB. | PackphIBaTh cojepkaHue TEPMUHOB U
HacJe/I0BaHue Pa6otsl T. Moprana. CuernsieHHoe MOHSTHUH: CLIETNIEHHOE HaclieZJOBaHUE,
MPU3HAKOB. HACJIEIOBAaHKE T€HOB, HAPYIIICHUE HAPYIICHUS CIEIJICHUS TEHOB,
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XpoMOCOMHasi TEOPHs CUEIJICHUS] MEX Yy TeHaMHU. KPOCCHHTOBEp, PEKOMOMHAIIUS T€HOB,
HaCJIEJICTBEHHOCTH XpoMocoMHas Teopust TEHETUYECKUE KapThl, MOPTaHUIA.
HACJIEJICTBEHHOCTH. [TpuBoUTH (OPMYITUPOBKHU 3aKOHOB
JlemoHcTpanuu Moprana (3akoHa CIEIIJIEHHOTO
[Toprper: T. Mopras. HacJieJOBaHUs T'€HOB U 3aKOHA
Tabmuiel 1 cxembl: «CIemIeHHOE HapYLIEHUs CUEIIJICHUS MEX/1y TeHaMu )
HacJIeJOBaHHUE MPU3HAKOB U OOBSICHATH X IUTOJIOTUUECKHUE
y Ip030(OUITBD. OCHOBBI.
OOopynoBanue: Mozemb ITepeunciasaiTh OCHOBHBIE MOJIOKECHUS
JUISL IEMOHCTPALINH CLIETIIICHHOTO XPOMOCOMHOU T€OpUHU
HaCIIEJOBaHUS IPU3HAKOB. HACJIEICTBEHHOCTH.

Pemates reneTHuecKue 3a1a4n
Ha CIIEIUICHHOE HaCJISJOBaHUE I'€HOB U
HAPYIICHUE CUECTUIEHUS MEXKIY TeHaMU

12.5 | I'enernka moma 1 I'enernka nosia. XpoMOCOMHBIN PackpbiBaTh conepxanre TEPMUHOB U
MEXaHHU3M OIIPEACIICHUS T10JIA. IIOHATHN: AyTOCOMBI, II0JIOBbIE
AyTOCOMBI ¥ MOJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOTaMETHBIN 11011,
['oMoraMeTHbIi U reTepOoraMeTHBIN reTEPOraMeTHBIN IOJI.
noJ. I enernueckas CTpykrypa OOBACHITH XPOMOCOMHBIN MEXaHU3M
MOJIOBBIX XpoMocoM. HacnenoBanue ONPENEIICHUS 110JIa Y OPTaHU3MOB.
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM. [IprBOINUTH TPUMEPHI HACIIETOBAHUS
JlemoHCcTpanumn IIPU3HAKOB, CLIETUIEHHBIX C IOJIOM.
Tabmauue! u cxembl: «I'eHeTnka nona», | CoCTaBIATH CXEMBI CKPEILIMBAHUS U
«Kapuotun uenoseka», «Kapuorun pelaTh reHeTUYECKUe 3a1a4M Ha
po30duiib, «KapuoTun NTULIB HACJIEJOBaHNUE ITPU3HAKOB, CLEIIJIEHHBIX

C TIOJIOM.
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[TpuBOAUTH MPUMEPHI TEHETHYECKUX
3a0osieBaHui U 1e(PEeKTOB
y OpPraHU3MOB, CBSI3aHHBIX C MTOJIOBBIMH

XpPOMOCOMaMH
12.6 | I'enotum Kak 2 ['eHOTHIT KaK 1IEJIOCTHAS CUCTEMA. PackpriBath copep:kaHue TEPMUHOB U
LEJIOCTHAS CUCTEMA [InefioTponusi — MHOKECTBEHHOE MOHSATHN: MHO>KECTBEHHOE JICHCTBUE
JIeicTBHE TeHA. MHOKECTBEHHBIN reHa (Tuieiiorponus),
amenus3M. Bzanmonericteue KOMILIEMEHTAPHOCTh, SIIUCTA3,
HEaJUIENbHBIX T€HOB. HOJINMEPHUSL.
KommmemenTapHOCTh. DnucTas. Onpenensite GOpMbI B3aUMOICHCTBUS
[Tonumepusi. aJUIETIbHBIX U HEAJUIEIbHBIX T'€HOB.
['eHeTHYECKUIT KOHTPOJIb Pa3BUTHS [IpuBOAUTH IPUMEPHI INIEUOTPOITHOTO
pacTeHM, )KUBOTHBIX U YEJIOBEKA, a JEUCTBUS TE€HOB.
TaKxe (PU3NOIOrMYECKUX MPOLIECCOB, Pemiats renetnueckue 3agaun
MOBEJCHUS M KOTHUTUBHBIX (DYHKIMI. | HA B3aMMOJECHCTBUE HEAJUIEIbHBIX
['eHeTHyeCcKrEe MEXaHU3MBbI TE€HOB

CHUMOMOIreHe3a, MEXaHU3MBbI
B3aUMO/JICMCTBUS «XO3SIMH — Mapa3uT»
U «XO35IMH — MUKPOOHOM).
['eHeTHUECKME ACTIEKTHI KOHTPOJIS U
W3MEHCHHS HACJICICTBCHHOM
nH(pOpMAITUHU B TIOKOJICHUSIX KJIETOK

Y OpraHu3MOB.

JemoHcTpanuu

TaGnuiel M cxeMbl: « MHOKeCTBECHHBIN
ajem3My; «B3anMoelicTBre TEHOBY

Hrtoro yacos 110 Teme 10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTID)

13.1 | '3MeH4YHBOCTH 1 B3aumopeiicTBue reHoTUna U Cpeibl PackpsiBaTh comeprkaHne TEpPMUHOB U
npu3HaKoB. Bussr npu popmupoBaHuH (PeHOTHUIA. MOHSATUI: U3BMEHUYUBOCTb,
U3MEHYUBOCTU N3MeHYnBOCTh NPU3HAKOB. HEHACJIeJICTBEHHAs! U3MEHUHUBOCTb,

KauecTBeHHBIC U KOTMYECTBEHHBIE HaCJIeJICTBEHHAs] H3MEHUYHUBOCTb.
IpU3HaKyu. Buapl ”3MEHUMBOCTH: CpaBHUBaTh HEHACIIEACTBEHHYIO
HEHACJIEICTBEHHAs U HACJIE/ICTBEHHAs. | M3MEHYHBOCTE C HACIIEACTBECHHOM.
JleMoHCTpanuu [TpuBOIUTH MPUMEPHI KAYECTBEHHBIX U
Tabauip! u cxembl: «Buabt KOJIMYECTBEHHBIX MPU3HAKOB
U3MEHYUBOCTIY. OpTraHU3MOB, MTPOSBICHUI
O6opynoBaHHe: KUBbIC U TepOapHBIC | y OPraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILISIPbl KOMHATHBIX PACTEHUI; HACJICJICTBEHHON U3MEHUYMBOCTHU
pucyHku (poTtorpadum) >KUBOTHBIX

C pa3IMYHBIMH BHJIAMU H3MEHYHBOCTH

13.2 | MonudukarmonHas 2 MonudukannonHas 3MEHYUBOCTb. PackpeiBath conepxaHue TEPMUHOB U
U3MEHYMBOCTD Pounb cpenst B popmupoBaHum TOHATUN: MOAU(DHUKAITMOHHAS, WIH

MOAU(PUKAIMOHHON N3MEHUHNBOCTH.
Hopwma peakuuu npusHaka.
BapuanmoHHbIN ps1 M BapuallMOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MOAU(UKAIIMOHHON U3MEHUYUBOCTH.
JdemoHcTpanuu

TabauITel U CXEMBI:
«MoaudukarmoHHasi U3BMEHYUBOCTHY.
OO6opynoBaHme: XKUBbIC U TepOapHBIC
AK3EMIUISIPl KOMHATHBIX PACTCHHI;
pucyHku (poTtorpadun) )KUBOTHBIX

(eHoTunMYecKas, "3MEHYUBOCTb,
BApHUAHTA, BAPUALIMOHHBIN P,
BAapUALIMOHHAS KpHUBas, HOpMa
peaKIuu NpU3HaKa,

MOIU(DHUKAIIAH.

XapakTepu3oBaTh CBOMCTBA
MOIM(UKAIIMOHHONW N3MEHYUBOCTH.
[Toka3eiBaTh pOJIb YCIOBUM BHELIHEH
Cpelbl B pa3BUTHUU MOJIU(PUKAIMOHHOM
MU3MEHYUBOCTH Y OPIraHU3MOB.
Crpoutb BapruallMOHHBIE PSAIbI U
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C MpuMepamMu MOIU(PUKAIMOHHOM
U3MEHYHMBOCTH.

JlabopaTropHnasi paGora
«HMccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenue BapualmOHHOIO psAa U
BApUALIMOHHOU KPUBOW»

rpauK KpUBOW HOPMBI PEaKIIUU
IPU3HAKOB Y Pa3JIMYHBIX OPTaHU3MOB

13.3 | I'enoTunmueckas ['enoTUNMUYECKast U3MEHYUBOCTb. PackpriBaTh copepxkanue TEpPMUHOB U
W3MEHYUBOCTb. CBoiicTBa TEHOTUITMYECKOM MTOHSATHM: KOMOMHATHUBHAS
KomOnnaTuBHas W3MEHYMBOCTH. BUIBI TEHOTUIIMYECKON | M3MEHYHMBOCTh, MYTAIITMOHHAS
W3MEHYUBOCTD M3MCHYMBOCTH: KOMOMHATHBHAS, W3MEHYUBOCTh, KOMOUHAIIUYU, MYTaIINH.

MYTalMOHHAs. XapakTepu3oBaTh CBOKMCTBA
KomOnHaTHBHAs N3MEHYHBOCTb. FCHOTUIIUYECKOW N3MEHUYMBOCTH.
Mei103 1 T0I0BOM ITPOLIECC — OCHOBA OnuceIBaTh MEM03 U MOJIOBOM MPOIIECC
KOMOMHATHBHON N3MEHUYNBOCTH. KaK OCHOBY MPOSIBJIEHUS] Y OPraHU3MOB
Posb KoOMOMHATUBHON N3MEHUYNBOCTHU KOMOMHATHBHOM M3MCHUYHUBOCTH.

B CO3JIaHUM T€HETUYECKOTO IToka3pIiBaTh HAa KOHKPETHBIX MpUMEpPax
pazHooOpa3us B mpejeiax 0aHOTO pOJIb KOMOMHATUBHON M3MEHYMBOCTHU
BH/IA. B CO3JJaHUH TEHETUYECKOTO
JleMmoHcTpanuu paszHooOpa3usi OpraHu3MOB B IIpejiesiax
Tabmaunp! 1 cxeMbl: «kKoMOMHATUBHAS | OJTHOTO BUJIA.

W3MEHUYMBOCTBY, «Meno3», CpaBHUBaTh FT€HOTUITHYECKYIO
«O11010TBOPEHHE U3MEHYUBOCTH ¢ MOAU(DHUKAITMOHHON

13.4 | MyranuonHas MyTanmoHHass U3MEHUYUBOCTh. Buibl PackpsiBaTh conepxaHnue TEPMUHOB U
W3MEHYHUBOCTb. MYyTallMi: T€HHbIE, XPOMOCOMHBIE, MOHSATUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHomMHble. CLIOHTaHHBIE U nepecTpoiiku (adepparun),
MYTallMOHHOTO VHIYLUPOBAHHBIE MyTAllMU. SIAEpHbIE | MOJUIUIOWINS, AHEYIIOUWS, MYTAHT,
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nporiecca.
DIUTECHETHKA

Y LIUTOIUIA3MaTUYECKNUE MYTAIUH.
ComMaTthyecKre 1 MOJIOBbIE MyTaLlUH.
[IprunHBI BOSHUKHOBEHMS MYyTAIUK.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO Mpouecca. 3aK0H
TOMOJIOTMYECKUX PSA0B

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.W. BaBunog). BHesinepnas
M3MEHYMBOCTh U HACJIEICTBEHHOCTb.
Dnuzenemuxa u INUSEHOMUKA,

DOJIb dnUeHemu4ecKux hakxmopos

8 HAC1e008aAHUU U USMEHYUBOCTNU
(henomunuueckux npusHaKos

V Op2aHUu3mMoe.

JlemoHCcTpanumn

IToptpersl: I'. Jle ®pus, B. Moranuces,
H. 1. BaBuios.

Tabnuiiel U cxeMbl: «I 'eHeTH4ecKue
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYyTaLum».

OO0opynoBaHme: *KUBbIE U repOapHbIe
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (dpoTtorpadum) >KUBOTHBIX
C pa3JIMYHBIMU BUJIAMH
W3MEHYUBOCTH.

MYTareHsbl.

[IpuBOAUTH IPUMEPHI MyTALUN,
BCTPEYAIOIIMNXCS Yy PA3HBIX OPTraHU3MOB.
Knaccudunuposats MmyTaruu

IO Pa3HbIM OCHOBAHHUSIM.

Pa3nuuate Ha n300paxeHusx (cxemax,
TabJIMIaX) TeHHbIE MyTallUH,
XPOMOCOMHBIE MTEPECTPONKH PAZHBIX
BUJIOB: JECJICIMH, TyTUINKALUH,
TPaHCJIOKALIMK, NHBEPCUU; TEHOMHbBIE
MYTAaLHH.

CpaBHHBaTh MEX1y CO00I MyTaluu
Pa3HbIX BUIOB.

XapakTepu3oBaTh CBOMCTBA
MYTAallMOHHON U3MEHUYNBOCTH.
HaspiBaTh npuunHbI MyTalni,
BBISIBJISITH UICTOUHUKH (DAKTOPOB-
MYyTarcHOB B OKPYKarOIIEH cpelie
(KOCBEHHO).

[TpuBoIUTH POPMYTUPOBKY 3aKOHA
TOMOJIOTUYECKHX PSIIOB U
HACJIEICTBEHHOW N3MEHYMBOCTH

H. 1. BaBunioBa u 000CHOBBIBaTh €T0
3HAYEHHE JUISl IPAKTUKH CEITBLCKOrO
X03s1CTBa
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IIpakTnyeckast padora
«MyTtanuu y 1po30¢puisl (Ha TOTOBBIX

MUKpOIpenaparax)»
Htoro yacoB no Teme 6
14 | Tema «I'eHeTHKA Ye10BEKa»

14.1 | I'eneruka yenoBeka. 3 Kapuotun uenoseka. Mexnynaponnas | PackpeiBats conep:kanue TEPMUHOB U
MeTtob1 porpamMma MCCleIOBaHus FeHOMa NOHSTUI: CEKBEHUPOBAHKE, KapTa
MEIULUHCKON yesioBeKa. MeTo1bl U3y4eHHsI FTEHETUKU | XPOMOCOMBI, POOaH1, HACJIECTBEHHbIE
TE€HETUKU YeJIOBEKa: FeHeallorMuecKui, 007€3H1 (MOHOTE€HHBIE, TOJIUT€HHBIE,

OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKH.
CoBpeMeHHOE ONpPEICIICHUE TEHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YHCIIE

¢ nomounpto I11[P-ananu3a.
HacnencrBenHble 3a001eBaHUS
yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0osie3HM yesioBeka. bone3nu

C HACJIE€ICTBEHHOM
MPEIPACIIONIOKEHHOCTHIO. 3HAUCHUE
MEIUIIMHCKON I'eHETUKH

B IPEIOTBPALLICHUN U JICYEHUU
IFeHETUUECKHUX 3a00JIeBaHUI YCIOBEKA.
Meauko-reHeTH4eCKOoe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KieTkH. [loHsATHE «reHeTHYEeCKOTO

TE€HHbIE, XPOMOCOMHBIE), MEJTUKO-
FEHETUYECKOE KOHCYJbTUPOBAHMUE,
JIOPOIOBas TMATHOCTUKA, aMHUOIICHTE3.
[TepeuncnaTh 0COOEHHOCTH U3YUCHHS
FeHETUKHU Y€JI0BEKa U METOIbI
MEJIUIMHCKON T€HETHUKH.
XapakTepu3oBaTh METOAbl U3YUEHHUS
TeHETHKH YeJIoBeKa (TeHeaIOTnYeCKUM,
OJIM3HEIOBBIN, IIUTOTCHESTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKUH,
MONYJISITUOHHO-CTATUCTUYCCKHUIN ).
OnuceIBaTh LI€H, 331a4U U
JOCTHKEHUS MEXAYHAPOIHON
nporpamMMmsbl «I'€HOM YETTOBEKaY.
PaznnyaTe Ha n300pakeHUAX (CXEeMax,
Ta0JIHIIaX ) KapThl XPOMOCOM
(reneTuveckue, PuU3NUECKUeE,
CHUKBEHCOBBIC).

91




denepanbHas padodas mporpamma | buosorus. 10-11 kiaccer (yriryOn€éHHBIH YPOBCHB)

rpy3a». OTUYECKHE aCIIEKTHI
UCCIIeIOBaHMI B 00JacTH
pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnyeckue HakTOPHI MOBBIIICHHOM
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEN Cpeibl.
['eneTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JleMoHCcTpanumn

Tabaunmb! u cxeMmbl: «Kapuotun
YenoBeKa», «MeToabl n3ydyeHus
TeHETHKHU YeNloBeKay, «I eHeTnueckue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnuyeckas padora
«CocTaBieHHe U aHaIU3 POJOCIOBHOI

OnuchIBaTh METOJIbI COBPEMEHHOTO
ONpEAETICHNS T€HOTUIIa OPTaHU3Ma!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAHUE, B TOM UHUCIIC

¢ nomopto I11[P-ananu3a.
XapakTepu3oBaTh HACIEACTBEHHbIC
3a00JIeBaHMS YeJIoBEKa U 3a00JIeBaHUS
C HaCJIEACTBECHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHUBATh F'€HHBIE, XPOMOCOMHBIC
00JIe3HU YeJIoBeKa U 00JIE3HU

C HaCJICJICTBEHHOM
MIPEIPaCIIOI0KEHHOCTHIO.
VYcraHaBIuMBaTh B3aMMOCBSI3b MEXKTY
HacCJIeICTBEHHBIMHU 3a00JIEBaHUSIMUA

YEJI0BEKa U UX TEHETUYECKOM OCHOBOM.

OO00CHOBEIBATh 3HAYECHUE MEIUKO-
T€HETUYECKOTO KOHCYIbTUPOBAHUS
B IIPEIOTBPAICHUH H JICUCHUN
HAaCJIEACTBEHHBIX 3a001€BaHUI
yeJI0BeKa

HToro yacoB no Teme 3
15 | Tema «CeJiek1iusi OpraHu3MoOB»
15.1 | OcHOBHBIE OHATHUSA 1 JloMecTUKanys U CeJNeKIus. PackpriBath conepxanne OCHOBHBIX

CEJICKIIUH

3apoKJAEHUE CENEKIINU U
JTOMECTHKAIMU. YUYeHHE
H.A. BaBunosa o Llentpax

TIOHSATHUM: CEICKIIMS, JOMECTUKAIINS,
MIPUMUTUBHAS CEIEKIIUA,
KOMOMHATUBHAsI CEJICKIIUS, COPT,
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MPOUCXO0XKJIEHHUS U MHOT000pa3us
KYyJbTYPHBIX pacTeHUl. Poib cenexunu
B CO3/IaHUU COPTOB PACTEHUU U TIOPOL
#UBOTHBIX. COPT, MOpoAa, IITAMM.
3aKOH rOMOJIOTHYECKHUX PSAOB

B HACJIEICTBEHHOW N3MEHUYNBOCTH
H.M. BaBusosa, ero 3HaueHHUC

JUISL CEJIEKIIMOHHOM paboThI.
JemoHcTpanuu

[Toprpetsl: H. 1. BaBunos,

H. B. Muuypum, I'. /1. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tabuuub!l 1 cxembl: «L{eHTpbl
MIPOUCXO0XKJICHUSI © MHOTO00pa3us
KYJBTYPHBIX PACTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJICICTBEHHOW N3MEHUYNBOCTI.
JlabGoparTopHasi pabora
«M3y4yeHune copToB KyJbTYPHBIX
pacTeHU U MOPOJ JOMAIIHUX
YKUBOTHBIX)»

I0pOJIa, ITAMM.
[lepeunciAT OCHOBHBIE 3TaIIbl
Pa3BUTHSI CEJIEKLIUN KaK ITPOLECCa U
HayKHU.

XapakTepu30BaTh CONECPKAHUE YUCHUS
H. W. BaBunosa o LlenTpax
IPOUCXO0KICHUS U MHOTOOOpa3us
KYJIbTYPHBIX PACTEHUMU.

IToka3biBaTh LIeHTpBI IPONCXOKACHUS U
MHOT000pa3us KyJbTypHBIX PACTEHUI U
LleHTpBI TOMECTUKALUNA JOMAIIHUX
YKUBOTHBIX Ha KapTe MUpPa, CBSI3bIBAaTh
MX MECTOIIOJIOKEHHE C OYaraMmu
BO3HUKHOBEHUS IPEBHENIINX
IUBUJIN3ALAH.

CpaBHHBATh COPT, IOPOY, IITAMM

C BUJIaMHU-POJUYAMU.

O00CHOBBIBATH 3HAYEHUE 3aKOHA
TOMOJIOTHYECKUX PSALOB B
HacJIEACTBEHHON U3MEHUYUBOCTH

H. W. BaBunosa njist cereKuMOHHON
paboTHI.

OnuceIBaTh NEPCHEKTUBBI
JOMECTHKALMN U CO3/1aHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, ITOPOJ
JOMAIIHUX )KMBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
V3y4YECHUE U
HCIIOJIb30BaHUE
FeHETUYCCKUX

pecypcoB

MeTonbl CeNneKIMOHHOM padOTHI.
HckyccTBeHHBIN OTOOP: MaCCOBBIN U
WHJIMBUAYaIbHBIA. DTaIlbl
KOMOWHAITMOHHOW CEICKITNH.
HcnblTanue npou3BoauTeIeH

10 MOTOMCTBY. OTOOp MO TEHOTHUITY

C TIOMOIIBIO OIIEHKH (PeHOoTHUIa
MMOTOMCTBA U OTOOP MO T€HOTUITY

¢ moMolibto ananuza JIHK.

W cKyCCTBEHHBIM MyTareHe3 Kak METO/1
CEJIEKIIMOHHOM pabOoTHI.
PagnaniioHHbIl 1 XUMHYECKUH
MyTareHe3 Kak MICTOYHUK MYTaluil

Y KYJIBTYPHBIX (HOPM OPraHU3MOB.
Hcnonp30BaHne TEHOMHOTO
pENAKTUPOBAHUS U METOJIOB
pexoMOuHaHTHBIX JJHK 15 nomyuenus
MCXOJIHOTO MaTepuaa JJis CeIEKIIUH.
[Tomy4yeHne NMOIUILIONIOB.
BryTpuBugoBas rubpuanzamsi.
biv3kopoIcTBEHHOE CKpENTUBaHMUE,
i nHOpuauHT. HeponctBenHoe
CKpelllMBaHue, UM ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBanue rerepo3nca

B cenekuu. OtnanéHHas
rubpuauzanus. [Ipeogonenue

PackpeiBath copep:kaHue TEPMUHOB U
NOHSTUI: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJAUTEIIN, IKCTEPHED,
OJIMN3KOPOJACTBEHHOE CKpPELMBaHUE, WU
UHOPHUJIMHT, HEPOJICTBEHHOE
CKpEILIUBaHUE, WU AyTOPUIUHT, YACTAst
JIMHUS, TeTepo3uc (TuOpuIHas cuia),
T€HOMHOE PEJIaKTUPOBAHHUE,
HCKYCCTBEHHBIM MyTareHes, (pakTopsi-
MyTareHsbl, MOJUILIONAbI, OTAATEHHAS
ruOpuIU3aIKs, CCKBEHUPOBaHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJICKIIUM PACTEHUM U KUBOTHBIX:
UCKYCCTBEHHBIN OTOOD U
TUOpUIU3AIIHIO.

CpaBHUBaTh MaCCOBBIN UCKYCCTBEHHBIN
0TOOpP C UHAUBUTYaTbHBIM, ITOKA3bIBATh
WX 3HAYCHHUE ISl CEJICKIUU
KYJBTYPHBIX PAaCTCHUN U TOMAITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
OTAIEHHOW THOPUAN3AIINY B CEJICKITUU.
OnuceiBats onwIT I'. J[. Kapneuenko

0 MPEOI0JICHUIO OECTIIONMS
MEXBHJIOBBIX THOPHUJIOB.

Paznmuuate Ha n300paxkeHusx (cxemax,
Ta0IUIAx) y OTACIbHBIX
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Oecruroaus MEXBUIOBBIX THOPHUIOB.
JlocTrkeHunsl ceJleKuMn pacTEeHU! 1
KUBOTHBIX. «3€1€HAs1 pesOIIOYUSLY.
CoxpaHeHUE U U3YyUYCHUE TEHETUUECKHUX
PECYpPCOB KyJIbTYPHBIX PACTEHUN U UX
JTUAKWAX POAWYEH JJIsl CO3aHUsI HOBBIX
COpPTOB Y THOPHUIOB
CEIIbCKOXO03SICTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasietue
2eHemuYecKuUMU pecypcamu
CeIbCKOXO03AUCNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEIsX
VAVYULEHUSL CYUWeCBYIOUUX U CO30AHUS
HOBbIX NOPOO, JIUHUL U KPOCCO8, 8 MOM
yucne ¢ NpUMeHeHuem CoO8PEeMEeHHbIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosulx uoell U nepCcneKmuGHbLX
MeXHON02UL.

JlemoHCcTpanumn

[Toptpetsr: H. 1. BaBunos,

N. B. Muuypum, I'. JI. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekumn», «OTaanéHHas
rudpuausanus», « MyTtarenesy.
JlaGopaTopHas padora

«/3yueHune METOI0B CENEKIIUU

MPEJICTABUTENIEN KOHKPETHOTO COPTA U
MOPOJAbI XO35IMCTBEHHO LICHHBIE
MPU3HAKU, HEOOXOIUMbIE YETIOBEKY.
XapakTepu3oBaTh POJIb CENEKIUU

B 00€CTICUeHUH MPOI0BOIHLCTBEHHOM
0€e30ITaCHOCTH YEJIOBEUECTBA.
[IpuBOAUTH KOHKPETHBIE PUMEPHI
JIOCTUKEHUN CEJIEKIIUN KYJIbTYPHBIX
pacTEeHU U TOMAITHUX KUBOTHBIX

B Poccun
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pacTeHui»

IIpakTuyeckasi padora
«IIpuBrBKa pacTeHUIN».
IKekypceusi « OCHOBHBIE METOJIBI
JIOCTHKEHHUSI CENIEKIINA PACTEHUMN U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATENbHBIN YYACTOK,

B TEIIJIMYHOE X035 CTBO,

B JJAOOPaTOPHIO arpOyHUBEPCUTETA UITH
HAy4HOI'O LEHTPA)»

Nroro vacos o teme 4
16 | Tema «bHOTEXHOJIOTHSI U CHHTETHYECKAsI OMOJIOTHSD)
16.1 | buoTexHONIOTHS KaK 1 OOBEKTHI, UCTIOJIB3yEMbIC PackpriBath comepkaHue TEPMUHOB U
HayKa ¥ OTPacib B OMOTEXHOJIOTHH, — KJIETOYHbBIE U TOHATHI: OMOTEXHOJIOTHS,
MIPOU3BOICTBA TKaHEBBIE KYJIbTYPHI, TpaJUIIMOHHAs OMOTEXHOJIOTHS,

MUKPOOPTraHU3MbI, UX XapaKTePUCTUKA.
TpaguimonHass OMOTEXHOJIOTHS:
xje0onevyeHue, noayueHue
KHCJIOMOJIOYHBIX MTPOIYKTOB,
BHHOJIeTE. MUKPOOHOIOTHYeCKUit
cuaTe3. OOBEKTHI
MHUKPOOHOJOTHUECKUX TEXHOJIOTHIA.
[Tpoun3BoacTBO O€IKa, aMUHOKHUCIIOT U
BUTAMUHOB.

JdeMoHCcTpaMu

TabGnuiel M cxeMbl: «Mcrojp30BaHne

MUKPOOHOJIOTHYCCKUIN CHHTE3,
MHUKPOOHOJIOTHYECKask TEXHOJIOTHSI.
[TepeuncasTh HapaBICHHS
OMOTEXHOJIOTHH; IICJIN U 3aJ1a4H,
CTOSIITUE TIepe]] OMOTEXHOJIOTHEH.
XapaxkTepu3oBaTh OOBEKTHI,
UCTIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METObI
TPAIUIIMOHHON OMOTEXHOJOTHH U
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MHUKPOOPraHU3MOB B IPOMBIIIIIEHHOM
IIPOU3BOJICTBE.

JlabopaTropHnasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJIOTUN.

IIpakTu4yeckas padora
«ITomyuyeHre MOJIOYHOKHCIIBIX
MPOTYKTOBY.

JKcKypceus «buorexHomorus —
Ba)KHENINAS IPOU3BOANUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOJICTBO)»

JTOCTHKEHUS MUKPOOHOJIOTHICCKOM
TEXHOJIOTHH.

OO00CHOBBIBATh 3HAUEHHE
OMOTEXHOJIOTUU

JUISL CeITbCKOXO03sMCTBEHHOTO
IIPOU3BOJICTBA

16.2

OcHOBHBIE
HaMpaBJICHUS
CUHTETUYECKOM
OHMOJIOTHH

Co3aHne TeXHOJIOTHH U
MHCTPYMEHTOB L[EJICHATTPABICHHOTO
M3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C IEJIBIO TTOTy4YECHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
COAEpKAIIMX HE BCTPEHAIOIINECS

B IPUPOIC OMOCUHTETHYECKUE TTYTH.
Knerounast unxxenepus. Meto bl
KYJIBTYPBI KJIETOK U TKAHEN PACTCHUM U
#uBOTHBIX. KpnoOanku. Comarnueckas
THOPUIU3AINS 1 COMAaTUYECKHMA
samOpuorenes. Mcnons3oBanue
rarjoOnJIOB B CEJIEKLIUHA PACTCHUI.
Ilonyuenue MOHOKNIOHANLHBIX AHMUMEI.

PackpriBath comepikanue TEPMUHOB U
MOHSATUM: KJIETOYHASI UHKEHEPUSI,
KJICTOYHAsI TEXHOJIOTHS, METO/I
KYJIBTYPBI KJIIETOK U TKaHEM,
TOTUMOTEHTHOCTD, TUTFOPUITIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHUE PACTCHUM, COMaTHYecKas
TUOpUAN3aLINS, TAIUIOU b, THOPUIOMBI,
MOHOKJIOHAJIBHBIC U TTOJIMKJIOHAIBHBIC
aHTHTEJIa, METO TPAHCILIAHTALINH SIIED,
KJIOHUPOBAHHUE.

Xapakrepu3oBaTb OCHOBHBIE
HaIPaBJICHUS] CAHTETUYECKOM
Omoorum.
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Hcnonvzosanue MOHOKIOHAILHBIX U
NOJUKTIOHAIbHBIX aHmMumen

6 meouyune. ICKyCCTBEHHOE
OIUIOAOTBOpEHHE. PEKOHCTpYKIIMS
AUIEKIIETOK U KJIOHUPOBaHUE
KUBOTHBIX. METO/I TpaHCIUIAHTAIUN
AP KIETOK. Texnono2uu
0300pOGNIeHUS, KYTbMUBUPOBAHUSL U
MUKPOKIOHANLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.
JemoHcTpanuu

Tabuuibl u cxembl: «Kierounas
WHXKECHEPUS

OnuceiBaTh HA KOHKPCTHBIX IIPUMCpPax
MCTOObI KJIETOYHOM HHKXCHCPHUU.
HpI/IBOI[I/ITB IMPUMCPBI UCITIOJIB30BaAHUA
MOHOKJIOHAJIBHBIX U ITIOJIMKJIOHAJIBHBIX
AHTUTCJI B MCIUIINHC.

OLICHI/IBaTB 3HAQUCHHUE CUHTETUYCCKOM
Oonooruu JJIA CCJIBCKOI'O XO3S1CTBA U
MCAUIMHBI

16.3

XpoMOCOMHas 1
reHHas UHKEHEPUS

XpoMOCOMHas U T€HHAsI HHXEHEPUSL.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBaHHE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIoCTuxeHus u
MEPCIEKTUBBI XPOMOCOMHOM Y TEHHOU
WHXEHEPUHU. JKOJIOTUUECKUE U
ATUYECKHE TIPOOIEMBbI TCHHOU
WHKCHEPUH.

JemoHcTpanuu

Tabuuiibl U cxembl: «I eHHas
WHXKEHEPUS»

PackpeiBath copiepxkaHue TEPMUHOB U
MOHSTUN: TeHHAs! HHXKEHEpUsl,
PECTPUKIIMOHHBIE YHIOHYKJI€a3bl
(pecTpUKTa3bl), TUIKUE KOHIIHI,
MJ1a3MUbL, PECTPUKIIUS, TUTHPOBAHUE,
TpaHchOopMaLMsl, CKPUHHUHT,
TpaHCTeHHbIE (TEHETUYECKU
MOAU(UITUPOBAHHBIC) OPTAHU3MBI.
OnuchiBaTh METOABI PENPOTYKTUBHOTO
U TEPaneBTUYECKOTO KIIOHUPOBAHMUS,
KJIETOYHBIE TEXHOJIOTUU U CITOCOOBI
FeHETUYECKON MH)KEHEPUH.
XapakTepu3oBaTh JOCTUKEHUS T€HHOU
WHXCHEPUHU.
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O1eHUBaTH DKOJIOTUYESCKUE U
ATUYCCKHE TIPOOJIEMBbl KJIIOHUPOBAHUS U
CO37IaHUS TPAHCTEHHBIX OPTaHNU3MOB,
TIEPCTICKTUBBI Pa3BUTHUSA XPOMOCOMHOM
Y TCHHOW WHKCHEPHH

16.4

MemunuHCcKue
OMOTEXHOJIOTUHA

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. II[P-ouacnocmuxa.
Memabonomuwlil ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa 0Jisk OYeHKU
COCMOSIHUSL €20 300PO08bSI.
Hcnonvzosanue cmeoioswix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomru
dyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUSL
KOMNJIEKCHbIX MKAHel couemaHuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u cxkaggonounea
0715 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyerusi KOMOUHUPOBAHHOU
3awumol om 6030youmeneti OPBHU,
YCMAaHO8IeHUe MONEKYISAPHBIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpsIBaTh copepkanne TEPMUHOB U
HNOHATUI: MEIUIIUHCKAS
OMOTEXHOJIOTHS, METaOOJIOMHEIN
aHaJIU3, TCHOLEHTPUYECKUI aHaAIN3,
NEPCOHATIM3UPOBAHHAA MEJIULIUHA,
pereHepaTuBHas MEAULMHA.
XapakTepu30oBaTh METOIbI
MEeTa00JIOMHOT'0 U T€HOLEHTPUYECKOTO
aHaJIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kieToK; [IL{P-nquarnocTuky; TapreTHyro
TEpanuio paka
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PHK-cooeparcawux eupycos,
8bI3bI8AIOWUX 0CODO ONACHDbLE
3a60/1e6aHUs 4eN08EKA U HCUBOMHBIX

HToro 4yacoB o Teme 4
PeszepBHOE Bpemst 1
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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11 KJIACC
Haumenosaunue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3liesioB U TeM [IporpammHoOe coaepkanue
/o 4acoB 00yYaroIIMXCs

y4ueOHOTO MpeaMeTa

Tema «3apo>lcneHne U PAa3sBUTHUE IBOJIOINUOHHBIX HpeIlCTaBJIeHI/Iﬁ B OMOJIOTHH»

1.1

DBOJIIOIMOHHAS
teopust Y. /JlapBuna

1

OBomonnonHas teopus Y. [lapBuna.
[Ipennoceuiky BO3BHUKHOBEHHUS
napBuHu3Ma. JKu3Hb U Hay4Hast
nearenpbHocTh Y. JlapBuHa.
JdemoHcTpanuu

[Toptpersl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «Cuctema KUBOM
npupoasl (o K. JIunuero)y,
«JlecTHHIIA KUBBIX CYLLIECTB

(mo Jlamapky)», «Mexanuzm
dbopMupoBaHUs TPUCTIOCOOTIECHUM

Yy PACTEHHUU U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsus Y. Jlapsunay,
«Haxonxu Y. [JapBuna

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUI: KPEallMOHU3M, BUJI,
cucTeMaThka, OMHapHas HOMEHKIIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
MCTOPUYECKUN METOJI, JaPBUHU3M.
XapakTepu3oBaTh B3TJISAIbI
Apucrorens, Omrenokna, Jlykpenus
Kapa, JIx. Pes Ha pa3Butue KuBOou
MIPUPOIBI.

OuenuBath Bkaaa K. JIlunnes

B pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3TJISA/IbI HA BUJT U
sposironnto K. JInnnes, K. b. Jlamapka
u Y. /lapBuHna.

Kputnuecku onieHMBaThH
KpEalMOHUCTCKUE B3IJISIbI HA )KUBYIO
MIPUPOLY.

IlepeuncnsaTh KyJIbTypPHO-UCTOPUYECKHUE
1 €CTECTBEHHO-HAYYHBIE TPEANIOCHUIKH
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IIOSIBJICHUS 3BOJIFOLIMOHHOM TEOPUHU

Y. /lapBuHa.

OnuceIBaTh poJib UCTOPUYECKOTO
METOoA.

N3narats CymHOCTB 3BOJIOLMOHHON
teopuu Y. [lapBuHa.

HasbiBaTh 0OCHOBHBIE (haKThl OHMOrpapuu
Y. JlapBuHa ¥ 3TaIbl CO34aHU UM
ABOJIOLIMOHHOW TEOPUU

1.2

JIBrKynme cribl
HBOJIIOLIMM BHUJIOB
no Y. JlapBuny

JIBIIKYIIIME CUITBI SBOJTIOLIMH BUOB
no Y. JlapBuHy (BbICOKasI
MHTEHCUBHOCTb Pa3MHOXKCHUS
OpraHU3MOB, HACJEACTBEHHAs
U3MEHUYUBOCTD, OOphOa

3a CylI€CTBOBAaHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBIN 0TOOD).
JemoHcTpauumn

[loptper: Y. JlapBuH.

Tabuuibl 1 cxeMbl: «Dopmbl OOPLOBI
3a cyiecTBoBaHue», «llopossl
roiryoeit», «MHoroobpasue
KYJIBTYPHBIX (hOPM KaImyCThI»,
«ITopojipl TOMAIIIHUX YKUBOTHBIX),
«Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIICHHUSI IBMXKYIIUX CHJT
ABOJIIOLIIY

PackpbiBaTh copepkaHue TEPMUHOB U
IOHATUI: HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, UICKYCCTBEHHBIN OTOOD,
O0opb0a 3a CylllecCTBOBAHHUE,
€CTECTBEHHBII 0TOOD.

N3narats CyniHOCTh yYeHUS

Y. lapBuHa 00 KCKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh JIBHXKYIIUE CUIIbI
HBOJIFOLIMY BUJOB 1O JlapBUHY.
[IpuMeHsATh 3HaHUS O ABMKYLIUX CUJIaX
ABOJIIOLIUU BUJIOB 110 /[apBuHYy

J71s1 OOBSICHEHUSI MHOTOOOpa3usi BUJIOB,
NOPOJ JOMAIIHUX >KMBOTHBIX U COPTOB
KYJIBTYPHBIX PACTEHUU
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1.3 | ®opmupoBanue 1 OdopmneHre CHHTETUYECKOM Teopun | PackpbIBaTh coqiep:kanue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTD). HelitpanbHas MOHSTUI: TAPBUHNU3M, MYTallUH,
TEOPHUH IBOJIOLINHU Teopus 3BoIonH. CoBpeMeHHas MYyTallMOHHBIN MPOIECC.

ABOJIIOIIMOHHAS OUOJIOTHSL. OOBSICHATH NPUYMHBI KpH3UCA
3HavYeHUE 3BOJIIOIIMOHHON TEOPUU JTapBUHU3MA.
B (JOPMUPOBAHNU €CTECTBEHHO- OO60CHOBBIBaTh 3aKOHOMEPHOCTh
Hay4YHOU KapTUHBI MHUPA. TpaHchOopMaIiK TapBUHUA3MA
JemoHcTpanumn B CHHTETHUYECKYIO TEOPHUIO IBOJIOLINHI
IToptpetsi: C. C. YeTBEpUKOB, (CTD).
. W. llImaneraysen, k. XonnenH, W3znarate ocHOBHBIE nooxkeHust CTD.
. K. benses. OuennBars Bian I, Jle ®pusa,
Tabmuiel u cxeMbl: «OCHOBHEIE C. C. YerBepukoBa,
MOJIOKEHUSI CHHTETUYECKOU TEOpUHU N. U. llImansraysena, /. K. bensesa
3BOJIFOLTUM B (popmupoBanue CTO.
Ouenusats 3HaueHue CTO
B (hopMHpOBAHUN COBPEMECHHOM
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUPa
Nroro yacos o teme 4
2 Tema « Mukpo3BoIIOLUA U €€ pe3yabTaTbD)

2.1 | Dramns 3 [Tonynsiuust Kak 35eMeHTapHas PackpbiBath copepkaHue TEPMUHOB U
HBOJIIOIIMOHHOTO eauHuIa sBoonnu. CoBpeMEHHbIC MOHSATHUM: MUKPOIBOJIIOLIUS,
nporecca: METO/IbI OLICHKA T'€HETUYECKOTO MaKpO3BOJIIOIHS, MyTallUH, TTOMYJISIINS,
MHUKPO3BOJIIOIUS U pa3zHoOOpasus U CTPYKTYPbI KOMOWHAIIUY T€HOB, TeHO(DOH/I,
MaKpO’BOJTIOIHSI. nonynsiui. Mismenenue reHodgonaa AJIEMEHTapHOE HBOJIIOIIMOHHOE SIBJICHUE.
[Tonynsius — MOMYJISAIIUU KaK AJIEMEHTApHOE XapaxkTepu3oBaTh MUKPOIBOJIOIHIO KaK
AIIeMEeHTapHast ABOJIIOILIMOHHOE SIBJIEHUE. 3aKOH ATaI MOSBJICHHS TPUCTIOCOOICHUN 1

€IMHHUIIA DBOJIFOLNHU

ICHETHUYCCKOI'O paBHOBECH A

BI/II[006p330BaHI/I}I.
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JIx. Xapau, B. BaiinOepra.
JdeMoHcTpanuu

Tabsuubl ¥ cxeMbl: «MyTauroHHas
WU3MEHYUBOCTHY, «llonmyndaiunonHas
CTPYKTypa BHIa», «CXxema MpOsIBICHUS
3aKkoHa Xapau—BaitnOepray.
JlabopaTopHasi padoTa

«BpIsBIIEHNE U3MEHUYHUBOCTH Y 0cO0EH
OJIHOTO BHA»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €IMHHUILY dBOJIIOLUU.
[lepeuncnaTh NpU3HAKU UACATBHON
HOIYJISIIMK U OOBSCHATh YCIOBHS
BBIIIOJIHEHHS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh NMEIOIIHECS 3HAHUS

11 00OBSICHEHUS IPUYMH U3MEHYMBOCTU
y oco0ell 0JTHOTO BHJIa

2.2

DJleMEHTapHbIE
(hakTOpbI IBOTIOLIUU

OneMeHTapHbIe (PaKTOPHI (ABMKYLIUE
CHUJIBI) IBOJIIOIIMK. MyTarmoHHBIN
npornecc. KomObunaTusHas
M3MEHYMBOCTD. [[peiid reHoB —
Clly4yaliHble HEHAPABJICHHbIE
W3MEHEHHMS 4acTOT aJUIeNnen

B nomyssiusix. I¢ddeKT ocHoBaTesl.
Dpgexm 6ymuvLrouH020 20pavluKa.
CHudiceHue 2enemuyecko2o
PasHoobpasus: NPUYUHbL U CIeOCEUS.
IIpossnenue s¢ppexma opetigha 2ernos
8 OONBUIUX U MATLIX NONYTIAYUSX.
Murpauuu. U30m4104s nomysisuii:
reorpaduueckas (MpoOCTpaHCTBEHHas ),
Ouosiornyeckas (penpoayKTUBHAas).
JdemoHcTpanuun

optpetsi: C. C. YeTBEpHKOB,

3. Maiip.

PackpriBatTh copepxaHue TEPMUHOB U
ITOHATHN: MyTAaIllMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3BMEHYUBOCTb,
MOMYJISIIIUOHHBIE BOJHBI, Tpeiid TeHOB,
MUTPALMH, U30JSLHUsA, Teorpapuieckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonoruyeckas (penpoyKTUBHAS)
u3oJsnus, 3gpdhext ocHoBates, 3P ekt
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh 3JIEMEHTapHbIE
(bakTopsl (ABUKYILIUE CUIIBI) SBOTIOLUU.
OuenuBatsh Bkian C. C. UeTrBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOIIUOHHOTO
YUEHHUS.

OOBSACHITH MPUYUHBI HEHATIPABIICHHOTO
JNEUCTBUSI JJIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PaKTOPOB.

[IpuMeHsTh UMEIOIMECs 3HAHUS
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TabauIel ¥ cxXeMbl: «JIBHKYIIIHE CHITBI
SBOJIIOLUNY, « DKOJIOTHYECKas
V30U TIOMYJISILIUKA CEBAHCKOM
dopenny, «I"eorpaduueckast H3OIAIUS
JMCTBEHHUIIBI CHOUPCKOU 1
JIMCTBEHHUIIBI JaypPCKOD»,

«HOHYHHI_II/IOHHLIG BOJIHBI YN CJICHHOCTH
XHUIIHHUKOB U KCPTB»

O JBIKYIIHUX CHIIAX 3BOJIIOLIMU
JUTs1 OOBbSICHEHUS IPUYUH Pa3HOOOpa3ust
reHo(hoH/1a MOMYJIALHNNA OJHOTO BUIA

2.3

EctecTBeHHbIM
oTOOp —
HAMPaBJISIOIIUH
(bakTop PBOTIOLINU

EcrectBennsbIit oTOOp —
HaIpaBJISAIOMUN (GaKTOp HBOJIOIUY.
@OpMBbI €CTECTBEHHOTO 0TOOpA:
JBIDKYITAN, CTAOUITU3UPYIOIIHH,
pa3phIBaOLIUi (AU3PYIITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE 1
3BOJIFOLIUS COLMAIIBHOTO TTIOBEICHUS
YKUBOTHBIX.

JemoHcTpauumn

Tabauie! ¥ cxeMbl: «CxemMa IeHCTBUA
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 32 CYIIECTBOBAHUEY,
«IHIyCTpUAIBHBIN MEJIAaHU3MY,
«OKuBbIe nCKOIaeMbIe»

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JBIKYIIHMN 0TOOp, CTAOMIIN3UPYIOLINIA
0TOOP, pa3phIBAIOIINNA OTOOP, MTOJIOBOM
oTOOP.

XapakTepuszoBaTh €CTECTBEHHBIN 0TOOD
KaK JABUKYIIYIO U HAITPABJISIIOUTYIO CHITY
HBOJTIOIUH, €T0 (POPMBI.

Paznmuate hopMBI €CTECTBEHHOTO
0TOOpa B MOMYJISIIUSX, PUBOIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPETTOCHUTKH TS IEHCTBUS
JBIDKYIIEH U CTaOUIN3UpYIomIe Gpopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHHBaTh (POPMBI €CTECTBEHHOTO
oT0OO0pa, JeIaTh BEIBOJIBI HA OCHOBE
CpaBHEHHUSI.
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[IpuMeHsTh UMEIoIIHeCs 3HAHUS

0 €CTECTBEHHOM OTOOpE

U1l OOBSICHEHUS ITPOLIECCOB,
MPOUCXOSIIIUX B MOMYJISIUSAX BUIOB
OpPraHHu3MOB

2.4

[Tpucnocob1eHHOCTD
OpraHMU3MOB Kak
pe3yabTar
MHUKPOIBOJIIOIUU

[TpucnocoO0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPO3BOJIIOLIMH.
Bo3HukHOBEHUE MPUCTIOCOOICHU

y opranuzmoB. ApomMop¢o3sl U
nauoanantauuy. [Ipumepst
IPUCIIOCOOJIEHUN Y OPraHU3MOB:
Moposornueckue, Gru3n0IOrHuecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH
OpraHU3MOB.

JemoHcTpauumn

TabauIbl ¥ CXEMBI:
«IToxpoBUTENBCTBEHHAs OKpACKA
KUBOTHBIX», «lIpexynpexnaromas
OKpacka KUBOTHBIX,
«Dusmnonornueckue aganTanum,
«IIpucnocob1eHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTD.
Oo6opynoBanme: repObapun pacTCHUI;
KOJUIEKI[UM HACEKOMBIX; Yyuesa NTHI U
3BEpeU C IPUMEPAMHU PA3IMYHBIX
MIPUCIIOCOOJICHU.

PackpbiBaTh coiepxaHue TepMUHA
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
(amanranus), apomopdos,
UIN0A 1N TalHs.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MPUCTIOCOOJICHUI OPraHU3MOB
(Mopdonornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBCHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
[IpuBoauTh MpUMEpHI apoMop(H030B U
WJIN0ATANTANN Y PACTCHUN U
KUBOTHBIX.

OOBIICHATH poib apoMop(ho30B

B OCBOCHHMH OpPTaHU3MaMH1 HOBBIX CPE/T
oOHuTaHUS.

OOBSICHATB POJIh UTNOATATTAIIHHA

B MPUCIIOCOOJIEHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSM CPEJIbI.
JIloka3bIBaTh OTHOCUTEIIBHBIN XaPAKTEP
MPUCTIOCOOJIEHHOCTH U TPUBOIUTD
pUMEPBI OTHOCUTEIBHOCTH aJaNTallui.
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JlabopaTtopHnasi padora
«IIpucnocobyenus opraHu3MoB U UX
OTHOCHUTEJIbHAS LEIECO00Pa3HOCTh.
JlaGoparopHnasi paGora

«M3yuenne apomop(}o30B u
WIMOAIANTAlNN Y PACTCHUH U
YKUBOTHBIX)

PackpbIBaTh 3HaAUECHUE ABUKYILIUX CHJT
ABOJIFOLMU B (DOPMHUPOBAHHUU
MPUCIIOCOOJICHU I

2.5

Bun, ero xpurepun n
CTPYKTypa

Bupa, ero xputepuu U CTpyKTypa.
JdemoHcTpauun

Tabsuue! u cxembl: «Kpurepuu Buga,
«Buapl-nBoiiHukn», « CTpyKTYypa BUa
B IIPUPOAEY.

Oo6opynoBanme: repdapun pacTeHUMH;
KOJUIEKI[UM HACEKOMBIX; Uydesa NTHULl 1
3BEpEN pa3HbIX BUIOB.
JlabopaTopHasi padota

«CpaBHEHME BUIOB

10 MOP(OJIOTHYECKOMY KPUTEPHUIO»

PackpeiBaTh conepikaHue TEPMUHOB U
MOHSATHUH: B, KpUTEPUH BHUJIA,

o IMMOP(U3M, BUIBI-IBOMHUKH, apeall,
AKOJIOTHYECKAsT HUIIA, OIS,
BHJIOBOM KapUOTHUIT, KOCMOTIOJIUTHI,
SHJIEMUKH, TTOABUIBI, SKOTHIIBI.
XapakTepru30oBaTh KPUTCPUU BH]IA
(MopdosIornYecKuii, reHeTUIECCKUH,
OMOXUMUYECKUMN, TEeOrpaPUIECKUH,
AKOJIOTHYECKUM, OMOXUMHUYECKHUI).
OOBSACHITH HEOOXOTUMOCTD
HCITOJIb30BaHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIS OTIPEACIICHHUS BHIOBOM
MIPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYIIITUPOBKH.
OOBSICHATH MPUYUHBI CYIIECTBOBAHUS
MOHO- ¥ TIOJTUTUITUYCCKUX BUIOB.
CpaBHUBATH BUJbI 110
MOP(}OIOrHUECKOMY KPUTEPHUIO
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2.6

BunoobOpa3zoBanue Kak
pe3yybTar
MUKPOIBOJTFOITUH.
CBs3b
MUKPOAIBOJTIOIUH U
SIHUAEMHOIOTHU

Bumoo6pa3oBanue kak pe3yabTar
MUKPOIBOFOITUHU. M30msust —
KJIFOUEeBOM (haKTOp BHU000pa30BaAHUS.
[Tytu 1 cioco6b! BuI000Opa30BaHUS:
ajutonaTpudeckoe (reorpaguieckoe),
CUMIIATPUIECKOE (IKOJIOTHIECKOE),
«MTHOBEHHOE» (TIOJUTIIIONTA3AITHS,
rubpuauzanus). JmuTensHOCTh
HBOJIIOIIMOHHBIX MPOIIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOrMYECKOro pa3sHo00pasusl.
Ponb 3BosIOLIMOHHON OHOT0THH

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHeHUs1 OMopa3HO0Opa3usl.
MuUKpO3BOJIIOLINS U KOIBOJIOLIUS
Mapa3uTOB U MX X0351€B. MeXaHU3MBI
(dbopMHpPOBaHUS YCTONIMBOCTH

K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI
C HEN.

JdemoHcTpanuun
Tabauusl 1 cxembl: «CI1ocoObI

BUJI000pazoBaHusy, «I eorpadguyeckoe
BUI000pa30BaHue TPEX BHUIOB
JaHABIIIEH», « IKOJIOTUYECKOe
BUI000pa30BaHuE BUI0B CUHUID,
«ITommon e pacrenuin», «KamyctHo-
peAeUHbIN THOPUIY.

PackpriBath copepkaHne TEPMUHOB H
MOHSATHUH: BUA000pa30BaHUE, N3OSN,
KODBOJTIOLIHA.

XapakTepru3oBaTh BUI000pa30BaHUC
KaK pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATH POJIb UOJISILIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh pa3IuYHbIe CIIOCOOBI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBITUXCS PA3THIHBIMH
crnoco0amu.

[IpumeHnsaTh 3HaHUS CIOCOOOB
BU1000pa30BaHUs 711 OObSICHEHUS
MPUYUH MHOTOOOpPAa3usi BUJIOB.
OOBSICHATH BOBHUKHOBCHHE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repdapun pacTeHH
OJM3KUX BUI0B, 00Pa30BABIINXCS
Pa3IMYHBIMU CIOCOOAMHU

HToro 4yacoB o Teme 14
3 Tema «Makpo3BoJIIOLMS U €€ Pe3yJIbTAaThI»
3.1 | Makpo3BOIOIIHS. 1 Mertoabl n3ydeHHs: MaKpO3BOJIIOLIHAH. PackpeiBath conepxaHue TEPMUHOB U
[TaneonTOIOTMUECKUE [TasmmeoHTONOrNYECKUE METOBI ITOHSATHN: MAaKPOIBOJIOLIMS
METO/Ibl U3YUCHUS u3ydeHus 3Bosronuu. [lepexonnsie (puitorenes), nepexoHbie HOPMBI,
HBOJIIOLIAH (opMbI U GUIOTEHETUYECKUE PSIIbI (uUIOoreHeTuYEeCKue pAbl,
OpPraHU3MOB. [IaJICOHTOJIOT U
JdemoHcTpanuu XapakTepu30BaTh MAKPOIBOJIOIUIO KaK
TaOauiib! 1 cXeMbl: HaJBUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DunoreHeTHUECKUH P JIOIAANY, KPYIHBIX TAKCOHOMUYECKUX €JINHUII.
«ApxeonTepukcy, «3Bepo3yobie OOBACHATH 3HAYCHHE
smepb», «Creronedanbiy, MaJICOHTOJIOTHYECKUX HUCCIIeI0BaHUMN
«Punnopute, «CemeHHbIE 115 TIOJTy4eHHUsl (DaKTOB HBOJIIOLIUU
NanoOpPOTHUKW. OpraHU3MOB.
O0opyaoBaHHe: KOJUIEKIUH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJISKM HCKOITAEMBIX OTHOCALIMXCS K NEPEXOIHBIM (hOpMaM.
OCTATKOB OPraHU3MOB HasbiBaTh rpymnmbsl OpraHu3MoB,
JUISL KOTOPBIX BOCCTAHOBJIEHBI
(bunoreHeTuYeCKue pAabl.
CpaBHUBATh NPOLIECCHI
MaKpOA3BOJIIOIUU U MUKPO3BOJIIOLUN
3.2 | buoreorpaduyeckue 1 buoreorpaduueckue metoap! nzydenus | PackpeiBaTh cojpeprkaHue TePMUHOB U
METO/Ibl U3yUYEHUS sBommonnu. CpaBHeHHE (DIOPHI U HNOHSTUI: Ororeorpadusi, SHAEMUKH,
HBOJIIOLIMU (payHbBI MATEPUKOB U OCTPOBOB. PEJIUKTBI.
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buoreorpaduueckue obmactu 3emiu.
Buabi-sHIeMUKH U PETUKTHI.
JemoHCcTpauumn

TabauIIbl ¥ CXEMBI:
«buoreorpadudaeckue 30HbI 3eMITNY,
«JIpetid KOHTUHEHTOBY, « PETUKTHI».
Oo6opynoBanme: repoapuu; KOJUICKIIUN
HACEKOMBIX

OO00CHOBBIBATh 3HAYEHUE
ouoreorpaduu sl U3YUCHUS
HBOJIIOLIUY OPTaHU3MOB.

[Tepeuncnars Ouoreorpaduyeckue
o0nacTu 3eMJid U OOBSICHATD IPUUUHBI
WX BBIJICIICHUSI.

CpaBHuBath ¢iopy u dhayHy MaTEPUKOB
1 OCTPOBOB, PACTCHHMSI M )KHBOTHBIX
pa3HbIX Ouoreorpaguueckux o00IacTei.
[IpuBOAUTH MPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BHJIOB-IHICMHUKOB.
OOBSICHATH MPUYUHBI COXPAHEHUS
BHJIOB DHJICMHUKOB U (OKHUBBIX
MCKOIIa€MBbIX»

3.3

DMOPHUOTIOTHUYECKUE U
CpPaBHUTEIHHO-
MopdoornuecKue
METO/IbI U3YICHUS
HBOJTIOIUHU

OMOpPHOJIOrMYECKUE U CPAaBHUTEIIBHO-
MOp(hOI0THUUECKUE METO bl U3YYCHUS
HBOJIIONINHU. | eHeTHYEeCKIe MEXaHNU3MBI
HBOJIIOIIMY OHTOTECHE3a U MOSBICHUS
HBOJIFOLIMOHHBIX HOBIIECTB.
["'oMonioruyHbIe U aHATIOTUYHbBIE
oprassl. PyaiumeHTapHbie opraisl U
aTaBU3Mbl. MOJIEKYIIAPHO-
TeHETUYECKUE, ONOXUMUYIECKUE U
MaTeMaTHYECKHEe METOAbI H3yUCHUS
HBOJIIOLIMU. [ 'OMOJIOTHYHBIE TE€HBI.
CoBpeMeHHbIE METO/IbI IOCTPOCHUS
(pUIIOreHeTHYECKUX 1EPEBHEB.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: AIMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIE U aHAJIOTUYHBIE OPTaHbl,
PYJIMMEHTHI, aTaBU3MbI, OMOXUMHYECKas
TOMOJIOT UL

XapakTepu3oBaTh SIMOPHOIOTHUECKHE,
CPaBHUTEIBHO-MOP(POJIOTHUECKHE,
MOJIEKYJIIPHO-TE€HETUYECKHE,
OMOXUMHUYECKHE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS IBOJIIOIUH.
OOBICHATH 3HaYEHUE SMOPUOJIOTHUH,
CpaBHUTEIHHOU MOP(}OIOTHH,
MOJIEKYJISIPHOM FT€HETUKHU, OMOXUMUH,
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XPpOMOCOMHBIE MyTallMU ¥ BOJIIOIHUS
T€HOMOB.

JemoHCcTpauumn

[Toptpersl: K. M. bap,

A. O. Kosanesckuii, . Mrosmep,

9. I'ekkenb.

Tabmmiel 1 cxeMbl: «HadanpHbIe
CTaJuy YMOPUOHATBLHOTO Pa3BUTHS
IMO3BOHOYHEBIX KHBOTHBIX),
«I"oMoOJIOTHYHBIC U aHAJTOTHYHbBIC
Opra"b, «PyaAuMEHTBI», « ATaBU3MBD»,
«XpPOMOCOMHBIE HA0OOPHI YEJIOBEKA U
ITAMITaH3EY.

O0opynoBaHme: KOJUICKIIWNH,
repoapun, MyJISKM TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OMonHGOPMATHUKH JIJIsI U3YUCHUS
ABOJIIOLIMN OPTaHU3MOB.

OuenuBats Bkinazg A. O. KoBasieBckoro
B Pa3BUTHUE HBOJIOLIMOHHOTO YUYEHHS.
OnuchIBaTh TCHETUYECKUE MEXAHU3MBI
ABOJIIOLIMM OHTOT€HE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MTOSIBJICHHUSL.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHNE OPTaHOB

Yy OpPraHu3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIII.

[IpuBOoAUTH IPUMEPHI OMOXUMUYECKOM
Y TEHHOUW TOMOJIOTHH.

OnenuBarth 3HaUCHUE OMOMH(DOPMATHKU
JUJI U3YYEHUS 3aKOHOMEPHOCTEN
ABOJTIOIINH

3.4

OO61ue
3aKOHOMEPHOCTH
DBOJIFOLIAHN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
sBOMIOLIMU. [Ipunyun cmenvl yHKyuil.
HeoGpaTtumMocTs 3BOIOIUN.
AnanTyuBHas paavaiys.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOLIMH.
JdemoHcTpanuun

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPATUMOCTH IBOJIIOIMH, aJalITUBHAS
paauarus, HEpaBHOMEPHOCTb TEMIIOB
HBOJIFOLIMH, YEPEJOBAHUE ITIaBHBIX
HaIIPaBJICHUH 3BOJIIOLIAH.
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Tabauusl 1 cxembl: «I 1aBHBIE
HaIpaBJIEHUS BOIIOLIUNY, «O01IHe
3aKOHOMEPHOCTHU 3BOJIFOLIHI

AHaIU3UPOBATh NPUUYUHBI YEPETOBAHUS
TJIaBHBIX HAMPABJICHHUMN BOJIIOIUH.
[IpuBOINTH PUMEPHI TPOUCXOKICHHUS
OPTraHu3MOB OT
HECHENUATN3UPOBAHHBIX MPEJIKOB U UX
MIPOTPECCUPYIOLIEH CeUaIn3aluu.
OOBICHATH MPUYUHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIFOLIHAH.

[IpuBOAUTE ITpUMEPBHI AAIITUBHOU
paauanyuy y OpraHu3MoB.

OOBICHATH TPUUMHBI HEOOPATUMOCTH
ABOJIIOLINHU

Nroro yacos o teme 6
4 | Tema «IIpoucxo:xkaenue u pa3BuTue ;KM3HU HA 3eMiie»
4.1 | l'unote3sl 2 Hayunbie runoTessl MpOUCXOKICHUS PackpsiBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTeHe3 u
nancnepmus. Jlonaydnsie
MIPEJICTABIICHUS O 3aPOKIACHUN KUZHU
(xpearmmonnsm). I'unoresa
MIOCTOSIHHOTO CaMO3apOKICHUS KU3HU
U €€ onpoBepkenue onbiramu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue KU3Hu U
acTpoOHOJIOTHS.

JdemoHcTpanuun

[Moptpetsl: @. Peau, JI. Cniajmiannanu,

JI. ITacrep.

MOHATHUM: KpEallMOHU3M, BUTAJIU3M,
MaHcrnepMusi, abuoreHes.

N3naraTe Hay4HbIEC TUIIOTE3bl U TEOPUHU
ITPOUCXOKICHHUS )KU3HU Ha 3eMJIE.
OnennBath Bkiajg @. Penu,

JI. Cnannanuanu, JI. [Tactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOXKJICHUE KU3HU Ha 3eMJIe.
[lepeuncnsaTh cTaiuu pa3BUTHSI )KU3HU
Ha 3emJIe, COrJIacHO TEOPUH OMOTI033a
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Tabauip! 1 cxeMbl: «CxeMa oIbITa
®. Pequ», «Cxema onbita JI. IlacTepa
110 U3YYEHUIO CaMO3apOKICHUS
KU3HI

4.2

OCHOBHBIE ATAITbI
HEOPTraHUYICCKOMN
ABOJIIOLIAHN

OCHOBHBIE ATaIlbl HEOPTraHUYECKOU
sBoonuu. [Inanerapuas
(reosoruueckas) SBOIIOLHSL.
XuMuueckast DBOJIIOIHA. AOMOTreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

n3 Heopranmyeckux. Onsit C. Muiepa
u I'. FOpu. O6pa3oBaHue noauMepoB
n3 MmoHoMepoB. KoanepBarnas
runoreza A.. OnapuHa, runoresa
nepBuuHOrO OynboHa JIk. Xoiaelina,
reHetuyeckas runoresa ['. Ménnepa.
Pu6o3umsri (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHUE MPOTOKIIETKH.
JdemoHcTpanuu

[Toptpetsi: C. Munnep, I'. FOpu,

A. N. Onapun, Ix. XonjaeiH,

I'. Mémnep.

Tabauiel u cxeMbl: «Cxema onbITa
C. Munepa, I'. FOpu», «Otamsl
HEOPTraHUYECKOMN IBOIOLIAN.

PackpriBaTh copepxkaHue TEPMUHOB U
MOHSATUM: T€0JIOTUYECKask SBOJIOLIUS,
XUMHUYECKasi BOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAas aTMocdepa,
KOallepBaTHbIE Karuii, puO03UMBbl,
POOMOHTBHI.

XapakTepu3oBaTh OCHOBHBIE 3TAIIbI
XUMHYECKOUN 3BOJIOLINH.

Ha3zpiBaTh XMMHUYECKHN COCTAB
nepBUYHOM atMochepsl 3emiu.
OuenuBath Bkaaa C. Mumiepa,

I'. FOpu, T. Yeka, Y. I'unbepra

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOXKICHUE )KU3HU HA 3eMIIE.
OnuceIBaTh yCIOBUS, HEOOXOAUMbBIC
JUIST aOMOTE€HHOr0 CHUHTE3a
OPraHUYECKUX COCITMHCHUU.
ITpuBOAUTH IPUMEPHI MOJIEKY T,

Yy KOTOPBIX BO3HUKJIIU MTPOIECCHI
T€HETUYECKOr0 KOMUPOBAHUS U
(dhepMeHTaTUBHASI AKTUBHOCT.
OO60CHOBBIBATH HEBO3MOKHOCTh
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BupryanbHas 1abopaTopHasi padora
«MogaenupoBanue onbITOB Muiepa—
HOpu o n3yuennto abMOreHHOro
CHUHTE3a OPraHNYECKUX COCIUHEHUN

B IEPBUYHON aTMoOchepe»

MMOBTOPHOT'O BOZHUKHOBEHUS )KM3HU Ha
3emiie

4.3 | Ucropus 3emin u Uctopusa 3emiin u MeTOIbI €€ PackpriBaTh copepxkaHue TEPMUHOB U
METO/IbI €€ U3yUYECHUS n3ydeHus. Mickonaemble OpraHM4eCKUE | MOHSATUI: T€OXPOHOIOTHS
octaTku. ['eoxpoHosnorus u €€ MeToApl. | (OTHOCHUTENIbHAS, A0COJIFOTHAS ),
OTtHOCHUTEeNbHAS U a0COTIOTHAS OKAMEHEJIOCTH, METO/IbI
TEOXPOHOJIOrus. I'€0XpOHOIOTHYECKast | T€OXPOHOJIOTUH, TEOXPOHOJIOTHYECKast
1IKaJa: S0HbI, 3PbI, IEPUOJIBL, SIIOXU. 1IKajia: 30HbI, PbI, IEPUOJIbI, STIOXHU.
JdemoHcTpanuu XapakTepu3oBaTh METOIbI H3YUCHUS
TabauIbl ¥ CXEMBI: HUCTOPUM 3EMIIU.
«I'eoxpoHOTIOTHYECKAs KA. ITepeuncnsaTh pa3aesnbl
O0opynoBaHue: KOJJIEKIIUN F€OXPOHOJIOTMYECKOMN IIKAJIBI.
OKAMEHEJIOCTEM, TTOJIE3HBIX OueHuBaTh 3HAYEHUE UCKOMTAEMBIX
VCKOTIA€MbIX; MYJISKM OPTaHUYECKHUX OCTAaTKOB JIJIs1 U3yUYEHHS] UCTOPUU
OCTaTKOB OPTaHU3MOB. Pa3BUTHS )KU3HU HA 3eMIIE.
JlabopaTopHasi padota OOBSICHATBH XapaKTep pacupeieIeHUs
«3ydeHue u OnMcaHue NCKOMaeMbIX HCKOIIa€MbIX OCTATKOB B 3€MHOM KOpE.
OCTAaTKOB JPEBHUX OPTraHU3MOB) CpaBHUBATh METO/bI A0COTIOTHON U
OTHOCHUTEIIBHON IT'€0XPOHOJIOTHHI
4.4 | HavyanbHbIe dTAmbl HauanbHble 3Tansl opraHnuecKkon PackpsiBaTh coqiepkaHe TEPMUHOB U

OPraHUYECKOMN
JBOJIFOLIUU

sBostonnu. [losiBinenue u 3BorOIUs
MIEPBBIX KJIETOK. JBOJIOIHS
meTabonu3ma. Bo3HUKHOBEHUE NEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE

IIOHATHN: «ITOCTIEAHUN YHUBEPCAIbHBIN
oO1Iui IpeoK», OTHOKIJIETOUYHbIE
OpraHu3MBbl, IPOKAPUOTHI, JYKAPUOTHI,
CUMOUOTeHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emuie coobmiecTB. CTpOMATOIUTHI.
[IpoxapHuOTBI U YKapUOTHI.
[IpoucxoxaeHue 3yKapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
IIPOUCXOKIECHUE BUPYCOB.
JdemoHcTpauun

Tabauiel u cxeMmbl: «HavanbHbIe 3TaMbI
OpraHu4Y€eCcKoi 3BOMIOUNY, «CxeMa
00pa3oBaHUsI SYKApUOT MMyTEM
cuMmOuorenesa», «CTpoeHue BUpyca»

XapakTepu3oBaTh HaYaIbHBIC TATbI
OPTraHUYECKOM HBOJIIOIUH.

[TpuBoauTH MpUMEPH apoMOpP(HO30B
MEPBBIX OJIHOKIJIETOUYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U JI0Ka3aTeJIbCTBA TUTIOTE3bI
CUMOUOTeHE3a.

Jloka3pIBaTh 1OJyaBTOHOMHOCTD
MUTOXOHJIPUM U MJIACTU[I, UX
MIPOUCXOXKICHUE OT MPOKAPUOTHUECKUX
KJIETOK.

Jlenathb BBIBOJIBI O 3HAUCHUU
BO3HMKHOBEHUS (POTOCUHTE3A,
dbopMupoBaHus sApa s TajdbHEeHIero
Pa3BUTHSA )KU3HU HA 3eMJIE.
XapakTepu30BaTh TUIIOTE3bI
IPOUCXOXKIEHUSI BUPYCOB

4.5

OBOJIIOIUS DYKAPUOT

[IpoucxoxaeHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHUE
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemoHcTpanuu

[loptpet: . 1. MeyHUKOB.

Tabymibl ¥ cxeMbl: «HayanbHbIE TR
OPTaHUYECKOM HBOIOIUNY, «Cuctema
YKUBOU MPUPOIBD)

PackpriBath copepxanue TEPMUHOB U
MOHSATHUH: TIPOKAPHOTHI, SYKAPUOTHI,
MHOTOKJICTOYHOCTb, CIICITHATH3AITNS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
AYKaApPUOTUYECKHUX U TPOKAPHUOTUUECKUX
OpPTraHHU3MOB.

Ha3zbiBaTh 0cHOBHBIE apOMOP(O3BI
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9YKAapHUOT U OLCHNBATHb UX 3HAYCHUC IJIsA
ﬂanbﬂeﬁmero Pa3BUTHUA KU3HU

4.6 | OCHOBHBIC dTaIbI OcCHOBHBIE 3Tanbl 3BOJIOLUHU BEICHINX | PackpbIBaTh coAep:kaHUE TEPMUHOB U
HBOJTIOIUU pactenuii. OCHOBHbBIE apOMOP(HO3bI MOHSITUN: BOAOPOCTH, PUHUODUTHI,
pPacTUTENBHOTO MUPa pacTeHui. BbIxoj pacTeHuid Ha Cylly. | MXH, TalIOPOTHUKOOOpa3HbIEe, CEMEHHBIE

[losiBIEeHUE CIOPOBBIX PACTEHUIN U MAIOPOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cymiu. CeMeHHbIe MOKPBITOCEMEHHBIE, OecIionoe
pactenus. [IpoucxoxieHne IBETKOBBIX | MOKOJIEHUE (CIOPO(UT), OJIOBOE
pacTeHUM. nokoJjieHue (ramerodur).
JleMoHcTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauiiel U cxembl: «KApoMopho3bl ABOJIFOLIUM PACTUTEIIBHOTO MUPA.
pacteHui», «Punnopursry, Ha3wiBaTh 0CHOBHBIE apoMOP(HO3bI
«OIHOKIETOYHBIE BOJOPOCIIN, PACTEHHMI U OLICHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIIH, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxn», «IlanopoTHUKNY, CpaBHUBaTh 0COOEHHOCTU CTPOEHUS
«I'onmoceMeHHBbIE pacTeHus», «Opranbl | paCTCHUH pa3HBIX OTIEIOB
IIBETKOBBIX PACTCHUI.
Oo6opynoBanme: repObapuu pacTeHun
Pa3JIMYHbBIX OTJIEJIOB.
IpakTnueckas padora
«M3yueHne 0cOOEHHOCTEH CTPOEHUS
pPACTEHUH PA3HBIX OTIICIOBY

4.7 | OCHOBHBIE ATAIIbI OCHOBHBIC ATaITbl YBOJIFOIIUHN PackpsiBaTh coqiepkaHe TEPMUHOB U

HBOJTIOLIUU )KUBOTHOTO
Mupa

KUBOTHOTO MHpa. OCHOBHBIE
apomMopdo3bl )KUBOTHBIX. BeH icKas
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX TUIIOB.

MOHSTUI: POCTEUIINE, TIIIACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, INIOCKUE YEPBH,
YJICHUCTOHOTHE, PbIObI, 36MHOBOIHBIE,
MIPECMBIKAOIINAECS, IITULLBI,
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[TepBbie XOpIOBBIE )KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOIUS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuodHii u
pentwimi. [IpoucxoxaeHue
MJIeKONUTAOMUX U nitull. [Ipunimn
KJroueBoro apomoposza. OcBoeHue
0E€CIO3BOHOYHBIMU U TTO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

JdemoHcTpauun

Tabnuibl 1 cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPa», «ApoMopdo3bl
KUBOTHBIX», «[Ipocreitmue,

«Kumreunononoctaeiey, «llmockue
yepBu», «YimeHucToHorue», «Pe1oby,
«3eMHOBOJIHEICY,
«ITpecmbikaromuecs», « [ ITuubn,
«MNEKONUTAIOIIHE.
Ob6opynoBaHue: KOJUICKIIUN
HACEKOMBIX; BJIAYKHbBIC TIPenapaThl
YKUBOTHBIX; PAKOBHUHBI MOJUTFOCKOB;
KOJUICKITUH MTJIOKOXKHX; CKEJICTBI
MMO3BOHOYHBIX )KUBOTHBIX; Uyuesia IITUIL
Y 3BEPEU.

IpakTnueckas padora

«M3yueHne 0cOOEHHOCTEH CTPOEHUS
IT03BOHOYHBIX KUBOTHBIX)

MJIEKOITUTAIOIME, SKTOIEPMA,
’HTO/IEPMa, ME30/IepMa, ABYCTOPOHHSISA
CUMMETpPHS, TETUNIOKPOBHOCT.
[lepeuncnsiTh OCHOBHBIE ATAIbI
HBOJIIOLINU KUBOTHOTO MHpA.
Ha3zbiBaTh OCHOBHBIE ITpEaJanTaINH,
CIIOCOOCTBOBABIIUE BBIXO/Y )KUBOTHBIX
Ha cymry.

OrneHuBaTh 3HAYECHUE PA3BUTHUS
HEPBHOM CUCTEMBI JIJIsl IPUCTIOCOOIEHUS
’KMBOTHBIX K YCJIOBUSIM OKpY>KaroIen
Cpeabl.

OOBACHATH NPUYNHBI BOITIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTHIL], MIEKOTUTAIOLIUX
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4.8

Pa3Butue xxn3au
Ha 3emMiie

PazBuTHe XU3HU Ha 3emiie 1O 3paM U
IEpUOJaM: apXxeu, MPOTEPO30H,
1aJIC030M, Me3030H, KalftHO30M. O0mas
XapaKTEpUCTHKA KJIUMaTa 1
reoJIornyeckux npoueccos. [losBnenue
Y PACLBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro yciaoBus U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMocdepsl.

MaccoBsie BBIMUPaHUS —
AKOJIOTUYECKNAE KPU3UCHI IPOLIOTO.
[IpyuuHbI U CIAEACTBUS MaCCOBBIX
BbIMHUpaHHil. COBPEMEHHBI
9KOJIOTUYECKUN KPU3HC, ETO
ocobenHoctH. [Ipobiema coxpaHneHus
O6uopazHoobpasus Ha 3emIie.
JdemoHcTpanuun

Tabuuubl u cxembl: «Pa3Butue Xu3HU
B apXEUCKOU 3pe», «Pa3zButue xu3Hu
B IIPOTEPO30MUCKOM 3per, «PazButne
YKA3HHU B TIAJICO30MCKOU 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOM dPER,
«Pa3BuTHe K1U3HU B KANHO30MCKOU
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxeOaKTepuH,
[IMaHOOAKTEPHH, IPOTEPO3OH,
najaeo30i, KeMOpUid, OpJOBUK, CUITYD,
JIeBOH, KapOoH, rnepmb, [Tanres, Teruc,
TPUIIOOUTHI, pPUHHUO(DUTHI,
PaKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOWHBIE,
TMHKTOBbI€, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHHTHI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, MaJICcOTeH, HEOT'€H,
AHTPONOreH, MaCCOBOE BEIMUPAHHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU
Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
VYcranaBauMBaTh 3aBUCUMOCTD MEXKTY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIIMMAaTa U MPOLeCCaMU
B JKMBOM MPUPOJIE.

OOBSICHATH TPUYUHBI pACIIBETA
CHUCTEMATHYECKUX IPYII OPTaHU3MOB
B PA3JIMYHBIE PbI U MEPUOIBI.
AHaNMM3UpOBATh MPUYUHBI U CIICICTBUS
MACCOBBIX BBIMUPAHUU.

HaspiBaTh 0cHOBHBIE apoMOp(}HO3bI
pPacTeHUN U )KUBOTHBIX.
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[TpuBOAUTE IPUMEPHI TEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHanM3upoBaTh MMyTH PEIICHUS
poOJIeMbl COXpaHEHUS
OonopazHooOpasus Ha 3emiie

4.9

CoBpeMeHHas cucrteMa
OpraHU4eCcKOT0 MHUpa

CoBpemeHHas cUCTEMa OPTaHUYECKOTO
mupa. [IpuHiune kiaccudukanum
opranu3mMoB. OCHOBHBIE

CUCTCMATHUYCCKHUC I'PYIIIIBI OPTaHU3MOB.

JdemoHcTpauun
Tabsuubl u cxembl: «CoBpeMeHHas
cucTeMa OpraHu4ecKoro MUpa»

PackpeiBaTh comep)kaHne TEPMUHOB U
MOHATUHN: OaKTEPUH, APXEH, BHICIIINE
pacTeHus, 3eNEHbBIE BOJIOPOCIIH,
OarpsiHku, Oypble BOJIOPOCIIH,
MOXOBU/THBIE, TATOPOTHUKOBUIHEIE,
XBOIIICBUIHBIC, TUTAYHOBUIHBIC,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KATIICYHOTIOJIOCTHBIE,
MJIOCKUE YEePBU, KPYTIIbIC YEPBH,
KOJIbYaThle YEPBH, YWICHUCTOHOTHE,
MOJUTIOCKH, UTTIOKOKUE, XOPJAOBbIE,
rpuObl, TUITANHUKA, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OPTaHHYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIC CUCTEMATHIYCCKUE
IpyNIb OPTaHU3MOB.

OOBSICHATH PUHITATIBI KJTACCU(PUKAIIIH
OpraHU3MOB.

[TepeuncrisiTh OCHOBHBIC TIPU3HAKH
MPOKApHUOT, PACTEHUH, )KUBOTHBIX,
rpruOOB, KPACHBIX U OYPBIX BOAOPOCIICH.
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[IpuBOINTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATUYECKHUX TPYIIIT
OpPTraHU3MOB

HToro 4yacoB o Teme 15
5 Tema «IIpoucxoxkaeHue 4eJI0BEKa — AHTPOIOT eHe3»
5.1 | AHTpomonorus — 1 Pa3nensl v 3a1a4n aHTPOMNOJIOTUH. PackpeiBaTh conep:xkaHue TEPMUHOB U
HayKa O YEJIOBEKE MeToabl aHTPOIIOJIOTHH. MOHATUI: aHTPOIOJIOTHSI, MOP(OJIOTHS,
JleMoHCTpanun aHTPOIIOTE€HE3, AHTPOIIOMETPH,
Tabsauubl u cxembl: «MeTobl PEKOHCTPYKIIHS, apXE0JIOT s,
AHTPOIIOJIOTUI. THOrpadus.
OO6opynoBanme: MyJsKU Ha3ssiBath pazzensl 1 3a1a4u
OKaMEHEJIOCTE!, MPEIMETOB AHTPOITOJIOTUH.
MaTepUAIIbHON KYJIBTYPbI IPEIKOB XapakTepu3oBaTh METO/IbI
yesoBeka; (hoTorpaduu HaXo0J0K AHTPOITOJIOTMHU U CPAaBHUBATh UX MEKIY
MCKOITA€MBIX OCTaTKOB YEJIOBEKA co0oil.
Bb1aensTe BOnpocsl 3BOIOLNN
YeJIOBEKA, UCCIIENyEeMbIE IIPHU TOMOIIN
pPa3IMYHBIX METOJ0B
5.2 | Pa3Butne 1 CranoBieHuE PEICTaBICHUI PackpeiBaTh copepkaHue TEPMUHOB U
IIPEICTaBICHUI 0 MPOMUCXOXKIACHUH YEIOBEKA. MOHATUI: AHTPOIIOT€HHAs TEOPUS,
O MPOUCXOKICHUU Penurnosusie BO33peHUsI. TpyaoBas Teopusi, HOmo sapiens.
YEeJI0OBEKa CoBpeMeHHbIE HAyUYHbIE TEOPUH. OuenuBatb Bkiag Y. lapsuna

JdemoHcTpanuu

IToptper: Y. /{apBuH.
Ta0auie!l U cXeMbl: «MeTOIbI

AHTPOIIOJIOTHUM .

B Pa3BUTHUE MTPEICTABICHUMN

O MPOUCXO0KICHUU YEIIOBEKA.
AprymMeHTUPOBAHHO KPUTHUKOBATH
PEIUTHO3HBIE PEICTABICHUS
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OobopynoBanme: MyssiKu
OKaMEHEJIOCTEH, TPEIMETOB
MaTepuaIbHON KyJIbTYphI PEAKOB
YeJI0BeKa; penpoaykiuuu (potorpadum)
KapTHH ¢ MU(OJIOTHUECKUMHU U
OMOIEHCKIMU CIOKETaMU
IIPOUCXOKICHUS YeJIOBEKa

0 IIPOUCXOXKICHUH YEJIOBEKA C IIO3ULIUU
€CTECTBEHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHbIE TEOPUU
IIPOUCXOKICHHS YEIIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OpraHUYeCcKOro MUpa

CX0ACTBO YeNnoBEKa C )KUBOTHBIMH.
CucreMaTnuecKoe TOJIOKEHNE
yesioBeka. CBUIETENBCTBA CXOICTBA
YeJI0BEKa C )KMBOTHBIMU:
CpPaBHUTEIBHO-MOP(OJIIOTHUECKHE,
aMOpHOIOTHYECKUE, (PU3UOIIOTO-
OMOXMMHYECKHE, TOBEICHYECKHE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpsAMOx0XKAEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. PazBuTtue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JdemoHcTpanuu

Tabauirel U cxembl: «I 0J10BHOM MO3T
yesoBekay, «HernoBekooOpa3Hbie
00e3bsiHbIY, «CKelleT YeloBeka 1
CKEJIET IIMMIaH3e», «PyIMMEeHThI 1
aTaBU3MBbD».

Oo0opynoBaHme: CKENET YEIIOBEKA;
MOJIENb Yepera YeaoBeKa U yepena

PackppiBath copepxanre TEPMUHOB U
MOHSTUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MBI Y UEJIOBEKA,
MPSMOXO0XKICHHE, BTOPasi CATHAIbHAS
cucTema.

OrnpenensaT CHCTEMATUYECKOE
MOJIOKEHUE YEJIOBEKa B OPTraHUYECKOM
MUpE.

BBISABIATE 4epTHI CXOJCTBA U PA3TAUMS
YeJIOBEKa U )KUBOTHBIX.
XapaKTepru30BaTh CBUACTECIIHCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHUTENHEHO-MOP(OIIOTUUECKHE,
sMOpuoIoTHYecKre, Gru3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIMMEHTOB Y Y€JIOBEKa.

OnuceIBaTh MPU3HAKY YETIOBEKA,
chOpMHUPOBABIIIHECS B CBSI3U

C IPEBECHBIM 00pa30M JKU3HU MPEIKOB
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IIMMIIaH3€; MOJEIb KUCTHU YEJIOBEKA U
KHCTH LLIMMITaH3€.

JlabopaTtopHnas padora

«M3yueHne 0coOOEHHOCTEN CTPOEHUS
CKEJIETa YEJIOBEKa, CBA3aHHbIX

C MPAMOXOKJIECHUEM

U TIPSIMOXO0KJIEHUEM.

BbIBIATH IPUYMHBI 0OCOOCHHOCTEN
CTPOEHUS Yeperna 4yeJoBeKa

110 CPABHEHHUIO C YEJIIOBEKOOOPA3ZHBIMU
00€e3bsIHaMU.

CpaBHUBATH OPYIUMHYIO IEATEIBHOCTh
YeJIOBEKA U )KMBOTHBIX.

CpaBHUBAaTH OCOOEHHOCTH BhICIIEH
HEPBHOU JEATEIBHOCTH YEIOBEKA U
KUBOTHBIX

5.4 | JIBWKYyIIHE CHITBI JIBrxymue cuisbl ((hakTopsbl) PackpriBath conepkaHue TEPMUHOB U
(paxTopsr) aHTpOIoreHe3a: OUOJIOTHYECKHE, MOHSTUH: HACJIEICTBEHHAs
aHTPOTIOTCHE3a coraibHbIe. COOTHOIIICHUE W3MEHYHMBOCTH, €CTECTBEHHBIN 0TOOD,

OMOJIOTHYECKHUX U CONMaJIbHBIX Opy,Z[I/II‘/JIHaH ACATCIbHOCTD, I'PYIIIIOBOC
(GbakTOpOB B aHTPOTIOTEHE3E. COTPYJHUYECTBO, OOILIEHUE, PEUb.
JleMoHcTpaun XapakTepu3oBaTh JIBUKYIIHE CUITBI
Tabuuibl ¥ cxeMbl: «J[BHXKyIlIHE CUJIbl | aHTPOIIOTEeHE3a: OMOJOTHIECKUE U
aHTPOTIOTEHE3a. COIMAJIbHBIE
OobopynoBanme: MyJISKU PEIMETOB
MaTepUaIbHOU KYJIbTYpPhI IPEAKOB
YeJI0BEKa

5.5 | OcHOBHBIE cTaIUH OcCHOBHBIE CTaIMM AHTPOIIOTEHE3A. PackpsiBaTh conepxanne TEPMUHOB U

aHTPOIIOreHE3a

PanHue uenoBekooOpa3Hbie 00€3bsHBI
(MPOKOHCYJIbI) U PAHHUE TTOHTUIBI —
o01ye NpeaK YeJI0BeKOOOpa3HbIX
00€3bsIH U JIt0JIeH. ABCTPATIONUTEKU —
JNBYHOTHE NPEIKH JIIoAeH. YenoBek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMelIbli, YenoBek mpsaMoXOasIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHEPTaJIbCKUN, KPOMaHbOHELL,
JIEHHUCOBCKHUM 4eI0BeK, YeaoBek
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YMEJIbI, TIEPBbIE U3TOTOBIICHUS
opyauil Tpyaa. Hemosek
MPAMOXOSAIINN U TIEPBBIM BBIXO/T
mrozieit 3a mpenensl Appuku. Yenosek
reiienp0eprekuii — o0l mpeaoK
HEAHJAEPTAIBCKOTO YEJIOBEKA U
YEeJI0BEKa pa3yMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XO0JIOAHOI0 KJIMMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUI YEJI0BEK, OCBOCHUE
KOHTHHEHTOB 3a IpejesiaMu AQpukHu.
[TaneoreHeTrka v NajJeoOreHOMHUKA.
JemoHcTpauumn

[Toptperst: JI. JIuku, 4. S. Porunckuii,
M. M. I'epacumos.

TaOauIbl U CXEMBI: « DBOIIOIIMOHHOE
JIPEBO YEJIOBEKA», K ABCTPAJIONUTEK,
«Yenosek ymensliny, «HenoBek
MPAMOXOAAIINNY, «JI€eHUCOBCKHI
yenoBek», «HeanaepTaablby,
«KpomanboHI1Ib», «IIpenku yenoBekay.
O0opyaoBaHme: MOJIeNId TOpPCa
MPEAKOB YEJIOBEKA; MYJISKU MPEIMETOB
MaTepUabHON KYJIbTYpPbl IPEAKOB
yeJioBeKa

pa3yMHBII COBPEMEHHOTI'O THIIA,
[1aJICOT€HETUKA.

XapakTepu3oBaTh OCHOBHBIE CTAIUH
aHTPOIIOTECHE3A.

BbISABIATE MPOrPECCUBHBIE YEPTHI,
IIOSIBUBILIKECS Y NPEAKOB YEJIOBEKA
Ha PAa3HBIX CTAIUSX aHTPOIIOTEHE3A.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaJIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX aHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyus TPYyAa.
CpaBHHBaTh NPECTaBUTEIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A
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5.6 | DBomonus DBOJIIOLIHS COBPEMEHHOT'O YEJIOBEKA. PackpwiBath copepkaHue TEPMUHOB U
COBPEMEHHOTO EctecTBeHHBIN 0TOOD B MOIMYJISIIHAX MOHSATUI: MyTallMOHHBIN IIPOLIECC,
YeJoBeKa yesioBeka. MyTalmoHHBINA ITpoLiece U noIMMOphU3M, OMYJISIIMOHHbBIE

nosmmopdusm. [lomynsimonHbie BOJIHBI, Jipel() reHOB, MUTpaLIHs,

BOJIHBI, JApel( reHoB, MUTpalus u «3(hdexT ocHOBaTETN.

«d(pdeKT OCHOBATENA» B MOMYIALMIAX | XaPAKTEPU30BATh POJIb ECTECTBEHHOIO

COBPEMEHHOIO YEJIOBEKA. 0T0OO0pa B MOMYJISALUAX COBPEMEHHOTO

JdemoHcTpanumn YJeJIOBEKa.

Tabnuibl v cxembl: «IT1arbl 3BoJitonuK | OIleHUBaTh POJIb MYTAIMOHHOTO

YEJIOBEKa» nporiecca, NOnyJISIIMOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B ABOJIIOLIUU TOMYJIALINI
COBPEMEHHOTO YE€JIOBEKA.
[IpuBOUTH TpUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYIISITUOHHBIC
BOJIHBI B BOJIFOIIUA COBPEMEHHOTO
YeJioBeKa

5.7 | YenmoBedeckue pachl. Uenoseueckue pacel. [Tonsitue o pace. | PackpeiBath comepkaHue TEPMUHOB U

MexauciuuImImHapHbIe
METObI AHTPOIOJIOTUH

bosnpne pacel: eBponeongHas
(eBpasuiickasi), aBCTpaJIO-HETPOUIHAS
(?KBaTOpHUaIbHAs ), MOHTOJIOUHAS
(a3maTcko-amepuKaHckas). Bpems u
MyTH paccesieHus YejaoBeKa 1o
riaHere. EquHCTBO yenoBeueckux pac.
HayuHnast HECOCTOATEIBHOCTh pacHu3Ma.
[IpucnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHUSIM OKpYXKarolen

MOHATHI: paca, pacCOreHe3, pacu3M,
COLMAJIBHBIN JaPBUHU3M.
XapakTepru3oBaTh MPU3HAKK OOJIBITUX
pac 4eJjoBeKa: eBPOINEOUIHON
(eBpa3uiicKoit), aBCTpaIO-HETPOUTHOU
(?KBaTOpPUANIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKaHCKOMN).

BbIABISTH NPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKHX pac.
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cpensl. BnusiHue reorpaduyeckoit
cpenbl U aperida reHoB

Ha MOP(OJIOTHIO U (PU3HOTIOTHIO
YeJI0BEKA.

MexucuuIInHapHbIE METOIbI

B hr3udecKoi (OMOJIOrHIeCKOM )
AHTPOIIOJOTUU. DBOJIOINOHHAS
AHTPOTMOJIOTHS U MAaJIE0aHTPOMNOIOT S
YEeJIOBEYECKHUX MOMYJISIIUN.
buoconuanbHbie Hccaea0BaHUS
pUpObI uenoBeka. Mccnenosanne
KOABOJIIOLIUU OMOJIOTHYECKOTO U
COILIMAJIBHOTO B YEJIOBEKE.
JemoHcTpauumn

Tabnuibl u cxembl: «Packl yenoBekay.
IIpakTnueckas padora

«3ydeHne F3KOJI0THYECKUX aJanTalui
YeJI0BEKa»

[IpuBOANTH IPUMEPHI ATANTHUBHBIX
IIPU3HAKOB Y IIPEACTABUTENEN
4eJI0BEYECKUX pac.

[TpuBOIUTH CBUETENBCTBA €IMHCTBA
IIPOUCXO0KJICHUS YEIOBEUYECKUX pac.
ConocTaBisaTh afanTUBHBIE THIIBI
JIIOJIEW C PaCOBBIMH IPU3HAKAMU.
JIoKa3pIBaTh HAYYHYIO
HECOCTOATENILHOCTh pacu3ma

HToro yacoB 1o Teme 10
6 | Tema «9KoJi0rusi — HAYKA 0 B3aUMOOTHOILIEHUSIX OPTAaHM3MOB M HAJIOPTAHM3MEHHBIX CHCTEM € OKPY:Kalomei
cpeaon»
6.1 | 3apoxueHue u 1 3apoKIeHUE U Pa3BUTUE HKOJIOTUH PackpsiBaTh conepxanne TEPMUHOB U

Pa3BUTUC SKOJIOTHH

B Tpynax A. I'ymbonsara, K.®. Pynbe,
H.A. CeBepruioBa, JO. I'ekkerns,

A. Tencnu, B.H. Cykauéna. Pa3nensl u
3a1auu 3KOIOTuH. CBSA3b HKOJIOTUU

C IpyTMMHU HayKaMH.

TIOHSITUI: DKOJIOTHSI, ayTIKOJIOT S,
CHHDKOJIOTHSI, DKOJIOTHSI COOOIIECTB U
9KOCHCTEM, PKOJIOTHS BUJIOB U
TTOMYJISILIA M.

XapakTepu30BaTh OCHOBHBIE JTAIIbI
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JemoHCcTpauumn

[HoptpeTtsi: A. I'ymGonbaT,

K. ®@. Pynse, H. A. Ceep1ios,

2. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabmaunel U cxeMbl: «Pa3nesbl
SKOJIOTHUI

3apOXKIACHUS U Pa3BUTHS DKOJIOTUU KaK
HAyKH.

[IpuBoaUTH IPUMEPHI OO BEKTOB
U3Y4YEHHUS DKOJIOTUH.

HaspiBaTh OCHOBHBIE 33124, CTOSALIME
nepes y4€HbIMU-IKOJI0TaMHU.
YcTraHaBaMBaTh B3aMMOCBA3b DKOJIOTHH
C IpyTUMH HayKaMu

6.2

MeToabI PKOJIOTHH.
3Ha4YeHHe
DKOJIOTMYECKUX
3HAHWU JUISI YeJIOBEKaA

Metoapl 3xomoruu. Ilomesbie
HaOIIOIeHUS. DKCIIEPUMEHTBI

B DKOJIOTMHU: TIPUPOJIHBIE U
nabopatopHbie. MoaenupoBaHue
B 3KOJIOTUH. MOHUTOPUHT
OKPY’KarOIIEU CPEbI: JIOKAIbHBIN,
PErHOHANIBHBIN U TI100aTbHBIH.
3HaYeHME HKOJIOTUYECKUX 3HAHUM
JUISA YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH
YEJIOBEUYECTBA C IPUPOJION.
DopMUPOBAHUE HKOJIOTUYECKOMN
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpanuu

Ta0auie! U cxeMbl: «MeToabl
3KOJIOTUNY», «CXemMa MOHUTOPUHTA
OKPYXaIOUIEH CpeabD».

PackppiBath copepxanrue TEPMUHOB U
MOHATHUH: MOJIEBBIE HAOIIOAECHHS,
MOHUTOPHUHT OKPYKaIOIIEH Cpepbl,
MOJCIIUPOBAHUE, IKCITICPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepru30BaTh METOBI IKOJIOTHH.
[IpyuBOINUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUH B DKOJIOTUH.

BoIsIBISTE 0COOCHHOCTH MOHMTOPHHTA
OKpYXKaroIeh cpebl Kak METo/1a
PKOJOTHUYECKHUX MCCIICTOBAHUM.
OO00CHOBEIBAThL 3HAUEHUE
AKCIICPUMEHTOB B DKOJIOTHUSCKUX
HCCIEI0BAHUIX.

CpaBHUBaTH JIaDOpAaTOPHBIC U
MPUPOIHBIC SKCIIEPUMEHTHI KaK METO/IbI
YKOJOTHYECKHUX MCCJICIOBAHUM.
OrneHnBaTh 3HAYCHUE TPOTHOZUPOBAHUS
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JlabopaTtopHnas padora
«M3yueHne MeTo10B IKOJIOIMUECKUX
HCCIIEIOBAHUIN

KaK METOa DKOJIOTHYECKUX
HUCCJICIOBAHUH.

O00CcHOBEIBaTh HEOOXOIUMOCTh
DKOJIOTHYECKUX 3HAHUN

TUTSI COBPEMEHHOTO YeJIOBEKa

HToro 4yacoB o Teme 3
7 | Tema «Opranusmsl 4 cpeaa 0OUTAHUSD)
7.1 | Dxonorudeckue 1 DkoJsioruueckre GakTopsl U PackpsiBaTh conepxanne TEPMUHOB U
(bakTopbI 3aKOHOMEPHOCTH UX JEHUCTBUSI. MOHSTUH: PKOJIOTHYECKUH (hakTop,

Kinaccudukanus 3KoI0rudecKux
dbakTopoB: abUOTHYECKHUE,
OMoTHYECKHE, aHTpoIoreHHbie. O01ue
3aKOHOMEPHOCTH JIEUCTBUS
sKojorudyeckux paxropos. [IpaBumno
munnmyma (K. [npenrens,

1O. JInbux). TosiepaHTHOCTb.
OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

JdemoHcTpanuu

TabauIbl U cXeMBbI: « IKOJIOTMYECKUE
bakTopb.

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTEHUN U )KUBOTHBIX,
PUCTIOCOOJIEHHBIX K BIMSHUIO
Pa3JIMYHBIX IKOJTOTUYECKUX
(dakTopoB

OMOJIOTUYECKUM OTITUMYM,
OTrpaHUYMBAIONUN (JIMMUTUPYIOIIHI)
dakTop.

KnaccudummpoBaTh 3K0JIOTHIECKUE
(baKTOpPBI 10 pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JCUCTBUSA
HKOJIOTHYECKUX (PAKTOPOB.
OOGO0CHOBBIBATH JICHCTBUE 3aKOHA
ONTUMYMa U 3aKOHA OTPAHUYUBAIOIIETO
dakTopa.

ITpuBOAUTH PUMEPHL:
WJUTIOCTPUPYIOIITUE IEHCTBHE TTpaBUiIa
MHUHHAMYMA, OTPaHUIMBAIOIIETO
dakTopa, 3BpUOUOHTHBIX U
CTCHOOMOHTHBIX OPTaHU3MOB
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7.2

AOHOTHYECKHE
baxTopbl. CBeT Kak
HKOJIOTUYECKUU

dakTop

Abuotnueckue gakropsl. CBET Kak
sKosIornueckuit pakrop. [eiictBue
Pa3HBIX YYaCTKOB COJTHEYHOIO CIIEKTPa
Ha OpraHu3Mbl. DKOJIOTUYECKHE
TPYIIbI PACTEHUN U AKUBOTHBIX

10 OTHOIIICHUIO K cBeTy. CUTHaIbHas
poJib cBeTa. DOTONEPUOAU3M.
JdemoHcTpauun

Tabauie! u cxembl: «CBETOBOM
CHEKTP», « IKOJOTUYECKUE TPYTIIIHI
’KUBOTHBIX TI0 OTHOIIIEHUIO K CBETY».
Oo6opynoBanme: repbapuu
CBETOJTFOOMBBIX, TCHETFOOMBBIX U
TEHEBBIHOCIIMBBIX PACTCHH,
CBETOJIFOOMBEIC, TCHEITIOOUBEIC U
TEHEBBIHOCJIMBBIC KOMHATHBIE
pacTeHusl.

JlaGoparopHnasi paGora
«BpIsBIEHUE TTpUCTIOCOOICHUT
OpraHU3MOB K BIIUSIHUIO CBETa»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JICUCTBUE CBETA KAK
HKOJIOTUYECKOTO (haKTOopa.

CpaBHUBATH JEUCTBUE Pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa

Ha OpraHu3MBbl.

BbIsBIISTE 0COOCHHOCTH CTPOCHUS U
YKU3HEJEATEIbHOCTA PACTEHUMN pa3HbIX
AKOJIOTHYECKUX TPYIIT O OTHOLICHUIO
K CBETY (CBETOIIO0MBBIC, TEHEIOOUBEIE,
TEHEBBIHOCJIUBHIE).

[IpuBOANTE MpUMEPHI PACTEHUIN PA3HBIX
AKOJIOTUYECKUX TPYIIN MO OTHOIICHUIO
K CBETY.

BoIsBISATH 0COOCHHOCTH CTPOCHUS U
KU3HEACATEITbHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUYECKUX TPYMI MO OTHOIIEHHUIO
K CBETY (JIHEBHBIEC, CYMEPEUHBIE,
HOYHEIC).

[IpuBOIUTH IPUMEPHI ) KUBOTHBIX
Pa3HBIX IKOJOTHUYECKUX TPYIII

110 OTHOIIEHHUIO K CBETY.
OO60CHOBBIBATH 3HAYCHHE
dboToneprnoan3Ma B )KU3HU OPTAaHU3MOB
U JUIsl TPaKTUKU CEITbCKOTO

X034MCTBa
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7.3

AbGunoTuueckue
(bakTopsI.
TeMmeparypa kak
DKOJOTUYECKUMN

bakTop

TemrmepaTtypa Kak 3KOJIOTHYECKUAMN
¢akrop. JleficTBue TeMepaTypsl

Ha opranu3Msl. [lonkuiiorepmubie n
TOMOMOTEpPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemoHcTpauun

Tabauib! 1 cxembl: « TerIoKpoBHBIE
KUBOTHBIE», «XOJIOITHOKPOBHBIE
KUBOTHBICY.

Oo6opynoBanme: repbapuu u
KOJUICKITUH TCIIOTIOONBBIX,
3UMOCTOMKHX, MOPO30yCTONYHMBBIX
pacTeHUi; YyJesia ITUL U 3BEPEH.
JlaGoparopHasi padora
«BpIsiBIEHUE TpUCTIOCOOICHUT
OPraHU3MOB K BIMSHUIO TEMIIEPATYPHI»

PackpbiBath coepxanue TEPMUHOB U
MIOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEPMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHAOM03, YBPUTEPMHBIC
OpraHu3Mbl, CTCHOTEPMHbBIE OPTAHU3MBI,
TEPMOPETYJISALIUS.

XapakTepu3oBaTh JIEVCTBUE
TeMIEpaTypbl Ha OPTraHU3MBL.

BrIgBIATE 0COOCHHOCTH CTpOCHUA U
KHN3HCACATCIbHOCTH HOfIKHJIOTCpMHBIX

(X0JIOHOKPOBHBIX) U TOMOHOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTE pUMEPHI TOMKUIIOTEPMHBIX
(X0JOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEeTJIOKPOBHBIX ) )KUBOTHBIX.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIbHOCTH TEIUIOI00UBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYNBBIX
pacTeHUN.

[TpuBOIUTH IPUMEPHI TETIIONIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOUYHUBBIX
pacTeHUN.

[TpuBOAUTH PUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | Abuotnueckue BiaxxHOCTB KaK 9KOJIOTMYECKHAN PackpeiBath conep:xaHue TEPMUHOB U
(dakropsl. BnaxxHoctb ¢akrop. [Ipucnocobnenus pacteHui MOHSITUI: BIAXXHOCTh, THAPOPUTHI,
KaK 9KOJIOTHYECKUI K MOJJIEP>KaHUI0 BOJHOTO OanaHca. rurpouThl, Me30(pUTHI, KCEPOPUTHI,
dakto Knaccudukanus pacrennii YKUBOTHBIE: BOJIHBIC, MIOJIYBOJIHBIC,

10 OTHOILIEHHIO K BOJE. Ha3EMHBIEC.
[TpucniocoOneHus KUBOTHBIX XapakTepu3oBaTh JCHCTBUE BIAXKHOCTU
K U3MEHEHHUIO BOJTHOTO pEXUMa. KaK 3KOJIOTHYECKOro (hakTopa.
JdemoHcTpauun BbIABIIATE 0COOEHHOCTH CTPOEHUS U
Tabnuibl u cxembl: « OPU3UOTOTHYECKUE | JKU3HEAECATEIBHOCTH PACTEHUM Pa3HBIX
azanTaly >KUBOTHBIX). HKOJIOTUYECKUX TPYIIl [0 OTHOIIEHHUIO
Oo6opynoBanme: repOapuu pacTeHul, | K BOJE.
OTHOCAILIUXCS K TUTpodUTaM, [IpuBOANTH IPUMEPBI PACTEHUI Pa3HBIX
Kcepoduram, Me3opuTaM, KOMHATHBIE | YKOJIOTMUYECKUX I'PYIII 110 OTHOLIEHUIO
pacTeHust JaHHBIX TPYIIIL. K BOJE.
JlaGoparopHnasi paGora BpIsgBISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOCHHOCTH (bu3HOI0rnYeCcKHue NPUCIocoOIeHus
pacTeHUH U3 pa3HBIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[IpuBOANTH MPUMEPHI BOJHBIX,
MOJIYBOJAHBIX M HA3EMHBIX )KUBOTHBIX
7.5 | Cpenpl oOuTaHus Cpenbl oOuTaHMs OPraHU3MOB: BOAHAsA, | PackphIBaTh colepKaHUe TEPMHUHA

OpraHUu3MOB

HA3eMHO-BO3/IyIIIHAS, TOYBEHHAS,
rJIyOWHHAs MOIIMTOYBEHHAS,
BHyTpUOpTraHu3MeHHas1. Pu3uKo-
XUMHYECKHE 0COOCHHOCTH Cpel
0OUTaHUS OPraHU3MOB.

«cpena oOuTaHus.

XapakTepu3oBaTb 0COOCHHOCTH
BOJIHOW, HA36MHO-BO3yIIIHOM,
MOYBEHHOM, TITyOUHHO MOJIMTOYBEHHON U
BHYTPHUOPTAaHU3MEHHOM cpel OOUTaHUSI.
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[Ipucnoco6iaeHus: OpraHu3MoB K KU3HU
B Pa3HBIX CpeAax.

JemoHCcTpauumn

Tabnuibl 1 cxembl: «Cpeabl 0OUTaHMS
OpraHU3MOB.

O6opynoBanme: KOJUICKIIUN
KUBOTHBIX, OOUTAIOIIMUX B Pa3HBIX
cpenax

CpaBHUBaTh GU3UKO-XUMHUYECKHE
YCJIOBUS Pa3HBIX CpeJl OOUTAHUS.
BrIsSIBISTE 4epThl MPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPUOPTraHU3MEHHOU cpeax
oOuTaHus.

[TpuBOAUTH MPUMEPHI OPraHU3MOB,
0oOMTAIONINX B Pa3HbIX cpeiax

7.6 | buonoruueckue buonornueckue putmel. BHenHue u PackpsIBaTh coaepxaHue NOHSATHS
PUTMBI BHyTpeHHHUE pUTMBI. CyTOUYHBIC H «OMOJIOTUYECKUE PUTMBDY.

TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTHU
[Tpucnoco01eHHOCTh OPTaHU3MOB K BHEIITHWX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUM TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
KU3HH. [IpuBOAUTH MPUMEPHI IPOSIBICHUS
JemoHcTpauumn OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
Tabnuibl u cxembl: «bruonorudeckue OpTraHU3MOB.
PUTMBI». BbIABISTH 4epThl IPUCTIOCOOJIEHHOCTH
Oo6opynoBanme: repOapuu u OPTraHU3MOB K C€30HHBIM M3MEHEHUSIM
KOJUICKITUU PACTCHUN U )KHBOTHBIX, YCJIOBHUM JKU3HHU.
o0Jagaronmx 4epTamMmu OnuceIBaTh CE30HHBIC SIBJICHUS B )KU3HU
MPUCIIOCOOJICHHOCTH K CE30HHBIM OpPraHU3MOB, PaCIPOCTPAaHEHHBIX
U3MEHEHHSM YCIIOBUHN KU3HU B CBOEUM MECTHOCTH

7.7 | XKuznennsie GopMbI KuzneHnusie (opMbl OPraHU3MOB. PackpriBaTh copepskaHue MOHATHUS

OpraHUu3MOB

[TonsTre o xxu3HEHHOU dopme.
Xuznennsie (OpMbI paCTCHUIA:
JepeBbsl, KYCTAPHUKU, KyCTAPHUYKH,

«GKU3HEHHast (GopMa OpraHu3May.
BrIsBIsITE 0COOGHHOCTH CTPOCHHUS U
KU3HEESATEIIbHOCTH PACTEHUHN pa3HbIX
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MHOT'OJIETHUE TPABbI, OJTHOJIETHHUE
TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX:
TUIPOOUOHTHI, T€OOMOHTHI,
a’3poOnOHTBI. OCOOEHHOCTH CTPOECHHUS U
o0pasza >KM3HH.

JdeMoHcTpanuu

TaOauis! 1 cxembl: «Ku3HEeHHBIE
(dopMbI pacTeHui», « Ku3HeHHbIe
(OpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUIEKIIUU PACTEHUN U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOPM

KU3HEHHBIX (POpM.

[TpuBOANUTE IPUMEPHI PACTEHUIN PA3HBIX
KU3HEHHBIX (POpM.

BbIsBIATE 0COOEHHOCTH CTPOCHHS U
KU3HEJIEATEIbHOCTH KUBOTHBIX Pa3HBIX
’KM3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI KUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnyeckue hakTops

buotnueckue gakropsl. Buasl
OMOTHYECKNX B3aUMOCUCTBUH:
KOHKYPEHITUS, XUIITHUIECTBO, CUMON03
u ero (¢opmsl. [lapazutusm,
KOOIepanusi, MyTyaausm,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxJjeOHn4yecTBO). Hetpoduueckue
B3aUMOJICHCTBUS (TOMUYECKHE,
dbopuueckue, padbpuueckue). 3HauCHUE
OMOTHYECKNX B3aUMOJIENCTBUI IS
CYIIIECTBOBAHUSI OPTaHU3MOB B CpEJIe
obutanus. [[pyHIMI KOHKYPEHTHOTO
WCKJTIOYEHHS.

JdeMoHcTpanuu

Tabauibl v cxembl: «DKOCUCTEMA

PackppIBaTh copepkaHne TEPMHUHOB H
MOHATUI: KOHKYPCHIIHS, XUIITHAYECTBO,
MapasuTU3M, MyTYaJln3M,
KOMMEHCAJIN3M, HeTpO(hUUECKHe
B3aMMOJICUCTBUSL.

XapakTepu3oBaTh BUJIBI OMOTHICCKHUX
B3aMMO,ICHCTBH.

OOBSICHATB CYITHOCTh KOHKYPCHIIUH,
XUITHAYECTBA, ITapa3uTH3Ma,
MyTyaliu3mMa, KOMMEHCaIN3Ma.
[IpuBOAMTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aMMOJICCTBUSAX PA3HBIX THIIOB.
OrneHuBaTh 3HaYeHUE OMOTUUECKUX
B3aMMO/ICHCTBUH JIJISI CYIIIECTBOBAHUS
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HIIMPOKOIUCTBEHHOTO JIECAY,
«DKocHUCcTEMa XBOMHOTO JIeca,
«lermm muTaHus, « XUITHIUIECTBOY,
«ITapazutuzmy», «KoHKypeHIIH,
«Cumbmno3», «KommeHncaamuzm.
O6opynoBanme: KOJUICKIIUN
YKUBOTHBIX, YUaCTBYIOITUX

B PA3JIMIHBIX OMOTHIECKUX

OpraHU3MOB B cpezie OOUTaHUS.
OO00CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO MCKITIOYCHUS

B3aMMOJICUCTBUX
Htoro yacoB mo Teme 9
8 | Tema «JKo0JIOTHsI BUI0OB M MOMYJIALHID)
8.1 | Dxonoruueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpbIBaTh coiepkaHue NOHATHS
XapaKTEPUCTUKH nonysiuud. [lonmynsauus kak «TIOMYJISLIHS.
NOMYJISUN Oouonoruyeckas cucrema. Poib OueHnBaTh 3HaYEHNE HEOJHOPOAHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepOB U OCOOCHHOCTEN OUOJIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYPhI
nonyysinuid. OCHOBHBIE MOKA3ATENH
MOMYJISIUN: YUCIEHHOCTD, INIOTHOCTb,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXIaEMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUA.
JdemoHcTpanuu

TabauIbl U CXEMBI: « IKOJIOTMYECKUE
XapaKTEPUCTUKHU TOMYJISILIUNY,
«IIpocTpaHcTBEeHHAs CTPYKTYpa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTHH BUIOB

B (POPMHPOBAHNHU IPOCTPAHCTBEHHOMN
CTPYKTYPBI ITOIYJISLIHA.

[IpuBOINTH MPUMEPHI TOMYJISIUN
pa3HbIX BUJOB PACTEHUI U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHbBIE
HKOJIOTUYECKUE TTOKA3aTEIN
NOMYJISILUNUN: YUCIEHHOCTD, INIOTHOCTb,
BO3pAacCTHas U N0JIOBasl CTPYKTYpa,
POKJIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
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IOIIYJIA LI, ((BOSp&CTHBIe IMUpaMHU bl
IMOIIYJIALIU

8.2 | Dxomoruveckast DKoJIornyecKasi CTpyKTypa HOMyJsiquu. | PackpbeIBaTh coep:kaHue TEPMUHOB U
CTPYKTypa OneHKa YMCAEHHOCTH MOMYJIALIHH. MOHATHN: TMHAMUKA NOMYJIALNH,
HOIYJIALUU. JInHaMuKa TOMYJISIHUN U €€ Perysisinus. | OMOTHYECKUH TOTEHIUAI OIYIIAIHH,
JlnHamMuyKa oy BroTryecKuii MOTEHIMAN IOMYJISIIUA. | KPUBBIE BBKUBAHUSA, (PAKTOPI
U e€ peryisanms MopnenupoBanue JUHAMUKA CMEPTHOCTH, EMKOCTb CPEJIBI.

nonyssinuu. Kpuseie pocra OOBICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTHU nonyJisinuu. Kpuseie pa3MenieHust 0co0el MOMmyIIsIIIU

BBEDKMBAHMS. Perymsiiyst Y4MCcIeHHOCTH | Ha 3aHMMAaeMOW TEPPUTOPHH.

HOMYJIALMNA: POJIb (GAaKTOPOB, OueHuBaTh OMOTUYECKUI MOTEHLIUAI

3aBUCSIINX U HE 3aBUCSIIIUX OT IIONYJIALUN Pa3HBIX OPraHU3MOB.

IUIOTHOCTH. DKOJIOTMYECKUE CTPATETHH | AHAIM3UPOBAaTh KPUBBIC pOCTa

BuoB (I- u K-ctparerun). YUCJIEHHOCTY NOMYJIALIMN U KPUBBIE

JemoHcTpauumn BBDKHBAHUS.

Tabauist u cxembl: «CKOpPOCTh OOO0CHOBBIBATh TPUYUHBI CIIEPKUBAHUS

3aCeJICHNs IOBEPXHOCTU 3EMIIH OMOTHYECKOI0 MOTEHIIMajla pocTa U

Pa3IMYHBIMHA OPraHU3MaMK» MIPUYMHBI BCIIBIIIEK POKIAEMOCTH
Y OTZEJIBHBIX OPTaHU3MOB.
[lepeuncnsaTs hakTOpbl CMEPTHOCTH,
PEryJIMPYIOLINE YUCIEHHOCTD
MONYJISILUN PACTEHUN U KUBOTHBIX.
OnuceIBaTh 3KOJIOTMYECKUE CTPATETHH
BHJIOB

8.3 | Dkonoruyeckas HUIIIA [TonsiTue 00 3KOJOTMYECKON HUIIIE PackpeiBaTh conep:xaHue TEPMUHOB U

BHUAA

BU1a. Mecroobutanue. MHOroMepHas
MOJIEJIb DKOJOTHYECKON HUIIU

MOHSTHH: PKOJIOTUYECKAs HUIIa, BU,
apcall, MHBa3usl.
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JIx. 1. XaTunncona. Pa3mepsl
AKOJIOTHYECKOM HullM. [ToTeHmanbHas
Y peaau30BaHHasl HUIIIN.

Bun kak cucteMa nonynsanui. Apeabl
BUJI0B. BUIbI ¥ UX )KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKUE
SKBHUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHHUS U
MUTpALMH KUBOTHBIX. bruonoruueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.
JdemoHcTpauun

[Moptper: JIx. . XaTunHCOH.
Ta0munel U cxeMbl: «Moeib
AKOJIOTUYECKOW HUIIN

k. . XaTunuHCOHAY.
Oo6opynoBanme: repOapuu pacTeHU;
KOJIJICKITUH )KUBOTHBIX.
JlabopaTopHasi padota
«IIpucnocobeHrs ceMsiH paCTeHUM

K pacCEIICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MOJENb IKOJOTUUECKON HUIIIN

JIx. . XaTunHCOHA.

[IpuBOAUTE IPUMEPHI IKOJIOTUUECKUX
HUIII PA3HBIX BUJIOB PACTEHUUN U
JKUBOTHBIX.

BBISBITE OTIIMYME SKOJIOTUUECKOU
HUIIU BUJA OT €r0 MECTOOOUTAHUS.
['paduueckun nzobpaxaTh
MHOT'OMEPHYIO MOJIEIIb SKOJIOTUUECKOU
HUILH JJIs1 Pa3HBIX BUOB.

BBIABILITE IPUYKHBI pPa3IUIUT

B pa3zMepax SKOJOTMYECKON HUILIN

Y pPa3HbIX BUJOB PACTEHUI U )KUBOTHBIX.
AHanu3upoBaTh NPUUYUHBI U
MOCJIEJICTBUS CMEHBI KOJIOTUUECKON
HUILN

Hrtoro yacos 1o Teme 9
9 Tema «IkoJ10r1usi CO00IIECTB. IKOJIOTHUECKHE CUCTEMbD»
9.1 | CoobmecTBO 1 CoobmectBa opranu3moB. bruoiieno3 u | PackpeIBaTh coiepkaHie TEPMUHOB H
OpraHU3MOB — ero cTpykrypa. CBsizu MexXIy MTOHSATHI: OMOIIEHO3, OMOTOII.
OMoIICHO3 OpraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3 B €T0

JdemoHcTpanuun
Tabauip! u cxembl: «CTpyKTypa

CTPYKTYpbI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3aY, « DKOCHCTEMA
IMPOKOJIMCTBEHHOTO JIECA,
«IKOCcHUCTEMA XBOMHOTIO JIECA»

[lepeunciATh U IPUBOINUTH IPUMEPHI
CBS3€U MEXKY OpraHu3MaMH
B OHMOLIEHO3€

9.2

Dxocucrema

DKocHcTeMa Kak OTKPBITasi CHCTEMa
(A.Jlx. Tencnu). DyHKIIMOHATBHBIE
0JIOKH OpPTraHHU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue ey U CETH.
AbGuoTndeckue 0J0KH IKOCUCTEM.
[TouBBI ¥ MBI B 3KOCHCTEMAX.
KpyroBopoTt BelecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpanuu

[Toptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabsauubl ¥ cxembl: «OYHKIIMOHAJIbHbBIE
TPYIIbI OPTaHU3MOB B SKOCUCTEME),
«KpyroBopoT BEIECTB B 3KOCUCTEME,
«Ilermu nutanus (macTOUIIHAS,
JETPUTHAS )».

Oo6opynoBanme: repObapun pacTCHUI;
KOJUIEKIIMM HACEKOMBIX; Uyuesia MTHUIl U
3Bepen

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATUI: IKOCUCTEMA, IPOAYLIEHTHI,
KOHCYMEHTBI, PEIYLIEHThI, Tpopuueckue
YpOBHHU, Tpopuieckue (MUIIEBbIE) LEMU
U CETH.

Ha3zbIBaTh CTPYKTYpHBIE KOMIIOHEHTHI
DKOCUCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
MPUBOIUTH IPUMEPHI OPTaHH3MOB

B DKOCUCTEME Ha OCHOBE UMEIOIINXCS
3HAHWI O pacTeHMsIX, rpudax,
OaKTepUsAX U )KUBOTHBIX.

OnuceIBaTh KPyroBOPOT BEIIECTB U
MOTOK HEPTUU B IKOCUCTEME.
OOBACHATH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEILECTB U TOTOKE SHEPTUH.
[TpuBOIUTH IPUMEPHI OPTAaHU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUIECKUX MTHUPAMHU/I.

CocTaBnsiTh CXEMbI IIEPEHOCA BEUIECTBA
Y DHEPTUU B SKOCUCTEMAX (LIETIH
MUTAHUS).
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CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
ENU [TUTAaHUSA

9.3 | Dkosoruveckue OCHOBHBIE [TI0Ka3aTeIN SKOCUCTEMBI. PackpeiBath conep:xkaHue TEPMUHOB U
IIAPAMUIBI buomacca u npoxykuusi. MOHATUI: TPOAYKIMs, OMoMacca,
DKOJIOTHYECKHE MUPAMUbI YUCEIL, DKOJIOTUYECKas MTUPAMUIA.
OMOMAacChl U YHEPTHH. XapakTepu3oBaTh IIpaBUIa
JdemoHcTpauun DKOJIOTHYECKUX MUPAMUJ YACEIL,
Tabauib! U cxeMbl: « DKOJOTHYecKas O0MOMAacchl U YHEPIUH.
nupamMuaa 4ucein», « IKOJIOrudecKas OOBACHATD IPUYUHBI PA3ITUIUM
nupamua OuoMacchb, B IPOAYKTUBHOCTH Y Pa3HBIX
«IJKOJIOrn4YecKas NupaMua SJHEPTUW» | SKOCUCTEM.
[IpuBOINTH MPUMEPHI TPAKTHYECKOTO
IIPUMEHEHUS MPABUIT IKOJIOTMYECKHUX
IIAPAMMJI.
CpaBHuBaTh OMOMAcCy U MPOYKIUIO
DKOCHUCTEM CyIIX U MHUpPOBOro okeaHa
9.4 | U3meHenus Lunamuxa skocucmenm. PackpeiBath conepkaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. IIOHATHN: CYKLIECCHSI, KITUMAKCHOE
CYKILIECCUHU @nykmyayuu. HanipaBieHHbIE COOOIIECTBO, CYKIIECCUOHHBIN psif.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccur. [lepBHUHBIC U BTOPHUHBIC
CYKIIECCHH U UX ITPHUHHBI.
AHTpPOTIOTEHHBIC BO3ICHCTBHS

Ha cykueccuu. KiimmakcHoe
coobmiecTBo. bropasnoobpasue u
MOJIHOTA KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOWYUBOCTH COOOIIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
WX TIPUMEPHI U HA3bIBATh MPUYHUHBI
CMEHBI COOOIIIECTB.

CpaBHHBaTh BpEMCHHBIC U KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
puUMepax CBOCH MECTHOCTH.
MonenupoBaTh pe3yIbTaThl IpoIiecca
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JemoHCcTpauumn

Tabnauib! 1 cxeMbl: «O0Opa3oBaHue
6omotay, «[lepBuunas cykueccus,
«BoccTaHoBieHHe jeca Mocie noxapar»

CMEHBI OMOT'€OIICHO30B 101 BIUSHUEM
aHTPOIIOTEHHOTO (haKTOpa

9.5 | Ilpupoxansie IIpuponHble dKOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
DKOCUCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemsl | TOHATUN: PUTOIIIAHKTOH, 300IUIAHKTOH,
Mopeti u oKeanog. IKocucmemvl myHOp, | APyCHOCT.
Jlecos, cmenetl, NyCnbiHb. XapakTepu3oBaTh IPUPOIHBIE
JleMoHcTpanun HKOCUCTEMBI, UX OCHOBHBIE
TabauIkl U CXeMbl: «IKOCUCTEMA KOMIIOHEHTHI (Ha MpUMEpE 03€epa,
LIMPOKOJIUCTBEHHOT'O JIECa, XBOMHOTO U IIMPOKOJIMCTBEHHOIO JIECA).
«IKocucTEMa XBOMHOIO JIECay, OOBIICHATH TPUYUHBI PATUUHON
«IKocucreMa 03epay. OroMacchl IPOIYLIEHTOB U
OO0opynoBaHme: akBapuyM Kak MOJIENIb | KOHCYMEHTOB B IIPUPOJHBIX
SKOCHUCTEMBI. HKOCUCTEMAX.
IKcKkypeust «IKCKypeus B TUTHYHBIN | COCTaBISTh NACTOUIIHBIE U IETPUTHBIC
O6uoreorieHo3 (B 1yOpaBy, Oepe3HsK, IETMY MTUTAHUS TPUPOHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJ0JIbHBIN WK [IpuBOAUTH MPUMEPHI OPTAHU3MOB,
MONMEHHBIN JIyT, 03€p0, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOTUIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOG0CHOBBIBATD POJIb IPYCHOCTHU
B )KU3HU HAa3€MHBIX IKOCUCTEM.
CpaBHuBaTh OHOMACCy U MPOTYKIUIO
BOJHBIX M Ha3€MHBIX 3KOCUCTEM
9.6 | AuTpororeHHsie AHTPONOreHHbIE SKOCUCTEMBI. PackpbiBaTh copiepkaHue TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoleHo3. MOHSTUI: arpO’KOCUCTEMA, arpOIIEHO3,
(arpo3’KoCcUCTEMBI) Paznuuust MexXy aHTPONIOTEHHBIMU M | MOHOKYJIBTYpA.
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MPUPOJHBIMH 3KOCUCTEMAMH.
JdeMoHcTpanuu

TaOauisl ¥ cxembl: «ATpOLEHO3Y,
«KpyroBopotT BEeCTB ¥ NOTOK
SHEPIUU B arpoOLIEHO3E».
OobopynoBanme: repdbapun
KYJIbTYPHBIX M JUKOPACTYLIUX
pacTeHU.

IKCKYpPCHS «DKCKYPCHUS

B arpO3’KOCUCTEMY (Ha I10JIe WU

B TEIJIMYHOE XO35HUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBasTh 1EMU MUTAHKS arpolieHO3a.

OOOCHOBBIBATH TPUUMHBI HU3KOU
YCTOWUYHBOCTH arpO3KOCUCTEM.
CpaBHHBaTh arpO3KOCHCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu30oBaTh POJIb YEJIOBEKA
B COXPAHEHHH YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpOO3KOCHCTEMBI.
DOKOMOHUTOPHUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dopa u dayna.

CuHaHTpONM3aLUs TOPOJICKON (hayHBbI.

buonornueckoe u X0351MCTBEHHOE
3HAYEHHE arpOdIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUU
OPTaHU3MOB B DKOCHCTEMAX.

Ponv xackaonoeo sghghexma u 6uoos-
20UPUKAMOPO8 (K1I0UesbIX 8UO08)

8 DYHKYUOHUPOBAHUU IKOCUCTIEM.
[Iepenoc sHEpPrUM U BEMIECTB MEXKY
CMEXXHBIMHU 3KOCHUCTEMAMMU.

Y CTOMYHUBOCTH OPTAHU3MOB,

PackpbiBath copepxanue TEPMUHOB U
MOHATHI: YpOOIKOCHCTEMA,
CHHAHTPOIH3AITHS, TOPOJICKast ¢uiopa,
ropojickasi hayHa, SKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTHI yPOOIKOCHCTEM.
OnuchiBaTh OMOJIOTUYECKOE U
XO35IMCTBEHHOE 3HAYEHHE
ypOOIKOCUCTEM.

[IpuBOAMTH MPUMEPHI U OIICHUBATH
COCTOSTHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BoISIBISATE 0COOCHHOCTH TOPOACKOM
(bropsl 1 QayHbI.

CpaBHHBaTh YPOOIKOCUCTEMBI U
MIPUPOJIHBIC YKOCUCTEMBI
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MIOMYJISILIUM ¥ SKOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JIEUCTBUIA.

Mexanuzmul 8030eticmeus 3a2pa3HeHuil

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYTISIYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9K0JI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMBUS.
Meto010rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOTEHHBIX
DKOCUCTEM.

JemoHcTpauumn

Tabnuib! u cxemsr: «[Ipumepsl
ypOO3KOCUCTEM.

IIpakTnueckasi padora

«/3yuenue u onucanue
ypOOIKOCUCTEMBIY.

JlaGoparopHnasi paGora

«M3ydenne pazHOOOpa3Hsi MEJIKUX
MOYBEHHBIX YJIEHUCTOHOTHX B PA3HBIX
KOCHUCTEMAX

HToro uacosB o teme

12
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10

Tema «buocdepa — rinod6ajabHast IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB 6uochepsl

2

buocdepa — obmerranerapuas
000104yKa 3emiId, T/ie CYIEeCTBYET WU
CyllleCTBOBaJIa *U3Hb. PazButue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 3rocca. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u eé
cocTas. JKuBoe BelecTBo Ouochepsl u
ero (PyHKIIUH.

JdemoHcTpauun

Ioprpetsl: B. 1. Beprnanckui,

3. 3rocc.

Tabmuib u cxemsbl: «I'eochepsr
3eMiny, «OyHKIIMU )KUBOTO BEIIECTBAY

PackppiBath copepkaHne TEPMUHOB H
NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BCIIECTBO, OMOTEHHOEC BEIIECTRBO.
[TpuBoAUTH POPMYIUPOBKH OCHOBHBIX
nojoxeHu yuenus B. . Bepranckoro
o ouocdepe.

XapakrepusoBaTh 00s1acTi OMocepsl U
UX COCTaB, Ha3bIBATh 00JIACTU
pactpoCcTpaHEHUS KUBOTO BEIIECTBA

B 000J109Kax 3eMJIU U BBISBIISTh
MPUYHHBI €T0 Pa3TUIHOTO
pacrpeieneHusl.

[lepeuncnars GyHKIMH KUBOTO
BelecTBa onocdeps (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIICEHTpAIMOHHAs, OMOXUMHUYECKas).
[IpuBOAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ounochepy.

AHaM3UpOBaTh U OIICHUBATH
OMOJIOTHYECKYIO HH(OPMAITHIO

0 TJIOOAJIBHBIX IKOJIOTHIECKUX
npobsiemax 6uocdepsl, MoIydyaeMyro

U3 pa3HbIX UCTOYHHUKOB.
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OuenuBars Bkian B. U. Bepnazackoro,
3. 310cca B CO3/1aHHUE YUEHUS
o buocdepe

10.2

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ouocdepsl.
KpyroBopotsl
BEIIICCTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6unocgepsl. OcobennocT 6rnocheps
KaK T100aJIbHOI 3KOCHCTEMBI.
JlnHaMHu4YeCcKOe paBHOBECHE

B Onocdepe. KpyropopoTsl BelecTB u
OMOTreOXUMHUUYECKHE IIUKITHI (YTIIepoa,
a30Ta). PUTMUYHOCTH SIBIICHHI

B Omocdepe.

JdemoHcTpanuu

Tabauub! u cxembl: «I'eochepsr
3emin», «OyHKIIUH )KUBOTO
BEIIECTBAY,

«KpyroBopoT a3zoTa B Ipupoie»,
«KpyroBopoT yriepoaa B mpupoe»,
«KpyroBopoT Kuciaopo/ia B mpupoie»,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpbiBath coepxaHue TEPMUHOB U
MMOHSTHIA: TJ100aJIbHAs DKOCUCTEMA,
JUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTEOXUMHUYECKHE TTHKJIBI.
XapakTepu3oBaTh 0COOCHHOCTH
Ooumocdepsl Kak ri1o0aIbHOM
HKOCHCTEMBEI.

Onpenensate GyHKIUIO OMoCcheps

B o0ecrieueHn OMOTEHHOTO
KpyTrOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHUBaTh 0COOEHHOCTH KPYTrOBOpPOTa
Pa3TUYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHUE KPYTrOBOPOTA
BEIIIECTB JJIsl CYIIIECTBOBAHUS KUZHU
Ha 3emuie.

OOBSICHATB POJIH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB.

BBISABIATh TUHAMUYECKOE PABHOBECHE
ouocdepsl.
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[IpuBOANTH MPUMEPHI PUTMUIHOCTH
sIBJICHUH B Onocdepe

10.3 | 30HAIBHOCTH 2 3oHansHOCTE Onochepsl. [lonsaTue PackpsiBaTh conepxaHue TEPMUHOB U
ounocheprl. OCHOBHBIE 0 6mome. OCHOBHBIE OMOMEI CYIITH: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIE
OMOMBI CYIIIH. TyHJpa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEILIaHHbIE JIeCa,

Y cTOWYMBOCTh ITUPOKOJIMCTBEHHBIE JIeca, CTEIH, HIMPOKOJIMCTBEHHBIE JIECa, CTEIIH,
ounochepsr CaBaHHBI, TyCThIHU, TPOIIUYECKUE JIECA, | CABAHHBI, TyCThIHU, TPOIIUYECKUE JIeca,
BBICOKOTOpbsi. KITMMar, pacTUTENbHBIA | BBICOKOTOPbSI.
Y )KUBOTHBIA MUpP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CTpykTypa ¥ QyHKIMS )KUBBIX CUCTEM, | XapPaKTEPU30BaTh OCHOBHBIE OMOMBI
OIICHKA MX PECYPCHOI0 IOTCHIIMAIA 1 CyIlIu.
o6nochepHbIx QyHKINHA. CpaBHMBATh OCOOCHHOCTH KJIMMAaTa,
JleMOHCTpaLHH MOYB, PACTUTEIBLHOTO U KUBOTHOTO
Tabmuie!l 1 cxeMbl: « OCHOBHBIE OMOMBI | MHUPa Pa3HBIX OMOMOB CYIITH 3eMJIH.
cymmy, «KimMmaTudyeckue nosica BBISIBISTE IPUYMHBI 30HATTBHOCTH
3emnny, « Tynapay, «Taliray, B Ouocdepe
«CMelIaHHbIi 1ecy,
«InpoKoIUCTBEHHBIN JIecy, «CTenby,
«CaBannay, «ITycTbiHS Y,
«Tponmueckun gecy.
Oo6opynoBanue: repbapun pacTeHUN
pa3HBIX OMOMOB; KOJUICKIIMH >KMBOTHBIX
HToro 4yacoB o Teme 6
11 | Tema «HenoBek M OKpY:KalouUias cpeaa
11.1 | BozneiicTBue 2 DKOJOTUYECKUE KPUZUCHI U UX PackpsiBaTh copepxaHue TEPMUHOB

YesoBeka Ha Ouochepy

NpU4rHbL. Bo3iencTere yenoBeka
Ha 6uocdepy. 3arps3HEeHUE BO3AYIITHOM

U TIOHATHI: aTMocdepa,
BEILIECTBA-3arPSA3HUTENH,
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cpeanl. OxpaHa Bo3ayxa. 3arps3HEeHHE
BOJIHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pa3zpymienue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. M3sMeHeHune
KJINMATA.

JemoHCcTpauumn

TaOauib! U cXeMbl: «3arpsi3HeHUe
aTMoc(epb», «3arpsa3HeHue
ruzpocheps», «3arpsa3HEHHE IOYBbI,
«ITapHuKOBBINA 3D PerT»

MapHUKOBBIN 3PPEKT, «030HOBAS
JIBIpay», «KUCIIOTHBIE TOKIN»,
ruapocdepa, 3BTpouKanus BOA0EMOB,
MI0YBa, 3pO3Us MMOYB, NECTUIUIBI,
DKOJIOTUYECKUN KPU3HC.
AHanM3UpoBaTh AHTPOIIOTCHHbBIE
(dhaxTopbl BO3IEUCTBUS Ha Ouochepy
(poJyb yenoBeKa B IPUPO/IE) HA PA3HBIX
JTanax pa3BUTHUS YEJIOBEYECKOTO
oO1ecTBa.

XapaxkTepusoBaTh rj100ajbHbIC
HKOJIOTUYECKUE TPOOIIEMBIL;

OCHOBHbIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHMI; SKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHbBIE

C YBEJIMUEHUEM TPaHCIIOPTa

B KPYIIHBIX TOPOJIAX; ABTPOPUKALIUIO
BOZIOEMOB; MOCJEACTBUS 3arpsI3HEHUS
BOJ| XUMHUYECKHMH BELIECTBAMU;
BO3JICHICTBHE YEJIOBEKA HAa MOYBEHHBIM
MOKPOB.

AprymMeHTHpOBATh 3HAYEHUE
HKOJIOTUYECKUX 3HAHUI B PEILICHUH
BOIIPOCA O MOAAEP!KAHUUA YCTOMYMBOCTH
ounocdepbl
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11.2

AHTpPONOTeHHOE
BO3/ICCTBHE

Ha PACTUTEJbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoabI

AHTPOIIOT€HHOE BO3JEHCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBLHOTO 1 dKUBOTHOTO
Mupa. OCHOBHBIE MPUHIUIIEI OXPAHbI
npuponsl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ PUPOJTHBIC TEPPUTOPUU
(OOIIT). boraanueckue caapl U
300JI0TUYECKHUE TTAPKH.
JdemoHcTpanuu

Tabnuib! u cxembl: «Oco60

OXPaHACMBIC ITPUPOAHBIC TCPPUTOPUN).

Oo6opynoBanme: pororpaduu
OXpaHSAEMbIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoit kauru
pervoHa

PackpwiBath copepkaHue TEPMUHOB U
MOHATHI: COKpALICHUE
O6ropazHoo0Opasusi, OXpaHa MPUPOJIbI,
0c000 OXpaHseMble TPUPOTHBIC
tepputopun (OOIIT), 6orannueckuit
call, 300JIOTUYECKHUN MapK.
XapakTepu3oBaTh NIAHETAPHYIO POJIb
pPacTeHUN U )KUBOTHBIX.

[IpuBOIUTH MPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3/ICHCTBHSI YEIOBEKA
HAa pACTUTEIIbHBIA U )KUBOTHBIN

MUP.

XapakTepu3oBaTh IPUHIUIIBI
«BcemupHoOIi cTpaTeruu oXpaHbl
PUPOIBD».

[lepeuncnsaTh 0COOEHHOCTH PA3IUYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIIOJI0KEHHBIX B CBOE1 MECTHOCTH.
Jloka3pIBaTh Ha MPUMEPAX OMACHOCTh
COKpalieHus OU0JI0TUYECKOTO
pazHoobpasust 3emu.

[IpuBOIUTH MPUMEPHI PEAKUX U
MaJIOYMCIICHHBIX BUJOB PaCTCHUHN U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernoHoB u KpacHyro kaury PO
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11.3

Panmonanenoe
MIPUPOIONIOJIB30BAHUE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOE IPUPOAOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pa3HooOpasus 3eMiIy.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHIECKUX
Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOTO KPH3HCa B €TO
BEPOSITHBIC ITOCIIC/ICTBUS.

Pa3BuTHE METO0B MOHUTOPHHTA
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
IPOIIECCOB.

CucmemHbie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHep2emuKe.
buonoeuuecroe pasnoobpazue u
ouopecypcol. Hayuonanvuole
uHgopmayuorHvle cucmemsl,
obecneuusaowue 00Cmyn

K UHopmayuu no cocmosHuio
OMOENbHBIX U008 U IKOCUCTIEM.
OcHo8bl d9KOpeadburumayuu 3K0CUcmem
u cnocobo8 6opvovI

¢ OUONOBPeIHCOCHUAMU.
Pexoncmpyrkyus mopckux u Hazemubix
9KOCUCTEM.

PackpwiBath copepkaHue TEPMUHOB U
MOHATHI: paluoOHATBLHOE
MIPUPOJIOTIOIb30BaHUE, YCTOMYMBOE
pa3BUTHE, IPUPOJIHBIE PECYPCHI,
DKOJOTHYECKHUH CIIC]I.

XapaxkTepu3oBaTh OCHOBHBIE TPUHIIUTIBI
YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA U
MPUPOJIBL.

OnuceIBaTh HEMCUEPIIAEMbIE U
rcueprnaeMble MPUPOIHBIE PECYPCHI,
MOAYEPKUBAsi OTHOCUTEIIBHOCTh
HEUCYEPIIAEMOCTH MTPUPOTHBIX
PECYpPCOB; XapaKTepU30BaTh MIPOIIECCHI
WX BO3HUKHOBEHUSI M YCJIIOBUS CPEJIbI,
MPUBO/IAIINE K X (POPMHUPOBAHMIO.
PackpeiBaTh npo06sieMbl palluOHAIBLHOTO
MIPUPOJIOTIONB30BAHUS U HAXOAUTh MyTH
UX PEIICHUS
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JemoHCcTpauumn
Tabauusl 1 cxeMsbl: «Moaeau
YIPaBIISIEMOTO MUAPA»

HToro 4yacoB o Teme 6
PeszepBHOE Bpemst 8
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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