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PaGouass mnporpamma mno ydeOHomMy mnpeametry «buonorus» (yriayOiEHHBIH
ypoBeHb) (mpenmeTHass oOnactb «EcTecTBEeHHO-HaydHble TpEeIMETh») (Haiee
COOTBETCTBEHHO — MporpaMMa Mo OHOJIOTMH, OMOJIOTHS) BKJIIOYAET MOSCHUTEIbHYIO
3aMKCKY, COiepKaHue OOy4EHHUs, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI 110
OHOJIOTHN.

[TosicHuTenpbHAS 3aMKMCKa OTpa)kaeT OOIIME IeJIM U 3a/1a4yd U3Y4YeHHUs] OHOJIOTHH,
XapaKTePUCTUKY TMCUXOJIOTUYECKUX MPEANOChUIOK K €€ H3YYeHHMIO OOydaroluMUcH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKkXke MOJAXOJbl K OTOOpY coepKaHusi,
K OIpEACIICHUIO IUIAHUPYEMBIX pE3yJbTaTOB U K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Conepxanue OO0ydeHUS PACKpbIBA€T  COJEpKaTeIbHbIE JIMHUM, KOTOPHIC
npeaaralTcs Ay 003aTebHOTO M3YYEHHsS] B KaXKJIOM KJIacce Ha YPOBHE CPETHETO
oO1iero oOpa3oBaHusI.

[InanupyemMble pe3yabTaThl OCBOEHHUS MPOrpaMMbl IO OHOJOTUM BKJIHOYAIOT
JMYHOCTHBIE, METaIlpeJIMETHBIC PEe3yJbTaThl 3a BECh MEPHOJ OOyueHHS Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaAKXKE MPEAMETHBIE JOCTHXKEHUSI 00yUalomerocs 3a
KQK/JIbI 101 00yUYeHUs.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o 6GM0JIOrMM Ha YPOBHE CPEIHErO OOIIEro 0Opa3oBaHus pa3padoTaHa
Ha ocHoBe ®DenepambHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuun
B Poccuiickoii ®enepanuny, ®I'OC COO, Konmenuuu mnpenogaBaHus y4yeOHOTO
npenmetra «buosorus» M OCHOBHBIX TOJIOKEHHH (enepaibHON pabouelt MporpaMMbl
BOCITUTAHMSI.

VYuebnsii npenmer «buonorus» yrinyonéaHoro yposas uzydenus (10—11 kmaccor)
SBJIICTCSI OJHUM W3 KOMIIOHCHTOB TpeaMeTHON obmactu «EcTecTBEeHHO-HAyUYHBIC
npeametb». CornacHo nonoxeHusM ®I'OC COO npoduiibHbIE yuyeOHBIE MPEIMETHI,
H3ydaeMble Ha yIIIyOJIEHHOM YPOBHE, SIBIISIFOTCS crioco0oM auddepeHranuu o0ydeHus
Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHus M MPU3BAHBI OOECIICYUTH MPEEMCTBEHHOCTD
MEXy OCHOBHBIM OOIINM, CPETHUM OOIINM, CPETHUM MPO(HEeCCHOHATHHBIM U BBICIITUM
oOpa3zoBanueM. B TO ke Bpemsi KaxAblii U3 ATUX y4E€OHBIX MPEAMETOB JOJIKEH OBITH
OpPHUEHTHPOBAaH Ha TMPUOPUTETHOE PEIICHHE O0pa30BaTEIbHBIX, BOCIHUTATEIBHBIX
W pa3BUBAIOIIMX 3a/lad, CBsI3aHHBIX C TmpodopueHTanueidr o0y4aromuxcs U
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOH O00JacTH HAay4YHOTO 3HAHHS, CBSI3aHHOTO
c Ouostorueit, MeTUIMHON, SKOJIOTHEH, TICHXOJIOTHUEH, CIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma 1o Ouosornu Ja€T MPEACTaBICHUE O IEIM U 3ajJadax H3y4dYeHUs
yaeOHoro npeameTa «buomorus» Ha yriayOoaéHHOM ypoBHE, ompeeseT o0s3aTenbHOe
(MHBapHAHTHOE) TPEIMETHOE COJACp)KaHWEe, €r0 CTPYKTypUPOBAHWE IO pas3jieiiaM |
TeMaM, pacIpeielieHne I0 KiiaccaM, PEKOMEHIYET IOCIe0BaTeIbBHOCTh HM3ydYeHUs
y4eOHOro MaTepHalia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEMETHBIX CBA3EH, JIOTUKU
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yu4e0HOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH oOywatonmxcsa. B mporpamme
no OWOJIOTMM peaTu30BaH NPHUHLHUII MPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTUU
Ha YPOBHE OCHOBHOTO o00miero oOpa3zoBaHus, Ojarojaps 4eMy MpPOCMaTpUBAETCS
HaOpaBJIEHHOCTh ~ HA  TOCIEAYIOUIEE  pa3BUTHE  OMOJOTMYECKMX  3HAHUH,
OPUCHTHPOBAHHBIX Ha (OPMHUPOBAHHWE ECTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUIEHMS], IPEICTABIECHUH O 310pOBOM 00pa3e *KU3HU, HA BOCITUTAHHUE
OepeKHOro OTHOILLEHUS K OKPY’Karolllel NpupoaHou cpeae. B mporpamMmme no Ononoruu
TaK)K€ IIOKa3aHbl BO3MOYKHOCTH YydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannit PI'OC COO k 1UIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IpeIMETHBIM pe3ylibTaTaM OoOydeHHs U B (POPMUPOBAHUU OCHOBHBIX BHUJOB YYEOHO-
[O3HABATEJIIbHOM  JESATENIBHOCTH  OOYyYarolIMXcs 10  OCBOCHHUIO  COJEp)KaHUs
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 00111er0o 00pa3oBaHus.

VYyeOnslii mpeamer «buonorus» Ha yYpOBHE CpelHEro ooOmero o0pa3oBaHUs
3aBepuIaeT OMOJOTMYecKoe 0Opa3oBaHuE B IIKOJIE U OPUEHTHPOBAH Ha PACIIMPEHHUE U
yrayOneHue 3HaHuid oOydaronuxcsi O JKMBOW HPHUPOAE, OCHOBaX MOJIEKYJSIPHOU U
KJIETOYHOW OHMOJOTUH, SMOPHUONIOrMM U OHOJOTUM Pa3BUTHsI, T€HETHKH, CEJICKIUHU,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuenne yueOHoro mpeamera «buomorus» Ha  yriyOJeHHOM  ypOBHE
OPUEHTHPOBAaHO Ha IMOATOTOBKY OOYy4YaloIIMXCS K MOCHEIYIOIIEMY MOJyYEHUIO
OMOJIOTMYECKOTr0 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHETO MPOphecCUOHAIBHOIO
obpaszoBanusi. OCHOBY €ro coAep X aHHsl COCTaBIsET CUCTEMa OMOJIOTMYECKUX 3HAHMM,
MOJyYEHHBIX NpPU HM3YyYEHUH OOYYAIOLIUMUCS COOTBETCTBYIOIIHUX CHCTEMATUYECKUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus, B 10—11 kiaccax atu
3HaHUS MOJY4yaroT pa3BUTHE. Tak, pacIIUPEHbl U YriayOJieHbl OMOJIOTUYECKUE 3HAHUS
O pacTeHUAX, JKMBOTHBIX, Trpubax, OaKTEepHUsxX, OpTraHu3ME dYeJOBEKa, OOIINX
3aKOHOMEPHOCTSIX JKW3HM, [OTOJHHUTEIHHO BKIIOYCHBI OWOJIOTUYECKHE CBEICHUS
NPUKIIATHOTO U TOMCKOBOI'O XapaKkTepa, KOTOPble MOKHO HCIOIb30BaTh KaK OPUEHTUPbI
JUTsl TOCTIeAyIoIero Bidopa npodeccun. Bo3amokHa Tak:ke HHTErpanus OMOJIOTHYECKUX
3HAaHUU C COOTBETCTBYIOLIMMH 3HAHUSAMU, TOJTyY€HHBIMH O0yUYaIOLUTUMUCS [TPU U3yUYEHUU
bu3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpaMMbl 1O OHOJOTHH OTPaKaeT CHUCTEMHO-YPOBHEBHIH U
HBOJIIOLIMOHHBINA TOJIXOABI K U3yueHUto Onoioruu. CoriacHo UM, U3y4yaroTcsl CBOMCTBA
¥ 3aKOHOMEPHOCTH, XapaKTepHBIC IIJISl KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHU3AIINH,
HBOJIIOLIMY OPTaHUYECKOro MUpa Ha 3eMJie, COXpaHeHHsI OMOJIOTHYECKOTO pa3HOO0pa3us
ianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH,
IMOpPHOJIOTUH W OWOJOTHHM Pa3BUTHSA, TCHETHKH M CENEKIHUU, OWOTEXHOJOTHH W
CUHTETUYECKON OHMOJIOrMH, aKTyaJM3UpPYIOTCS 3HaHMsS OOydaroIuxcs Mo OOTaHUKe,
300JI0TMH, aHATOMUH, (pU3MOJIOTUH yenoBeka. B 11 kiacce n3yyaroTcst 3BOJIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiit npenmet «buosiorus» npusBaHa 00eCeUnTh OCBOCHUE 00YUaArOIITUMUCS
OMOJIOTMYECKUX TEOPUHN W 3aKOHOB, MJIeH, MPUHIIMIIOB U MPaBUJI, JIEKAIIUX B OCHOBE
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COBPEMEHHOHW  €CTECTBEHHO-Hay4YHOM KapTUHBI MHUpa, 3HAHUM O CTPOCHMHH,
MHOTO00pa3u M OCOOCHHOCTAX KIETKH, OpraHuM3Ma, IMOIMyJSIUd, OHUOIEHO3a,
HKOCUCTEMBI, O BBIIAIONIMXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX HCCIIEIOBAHUIX
B OMOJIOTUM, TPUKIAJAHBIX AacCleKTaX OuoJorMuyeckux 3HaHuil. [ns pa3BuTus u
noJJIep KaHusl HHTepeca 00yJaronuxcsi K OMOJI0THU HapsiLy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuala B COACP>KaHUU MPOTPaMMBbI IO OUOJIOTUHU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHUS TOM UM MHOM 00JacTH OMOJIOTHUH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEIICHUE BAKHEUIINX
OMOJIOTUYECKUX U DKOJIOTMUECKHUX MPOOIIEM.

Lens uzyuenus yudeOHOro mnpeamera «buonorus» Ha yriyO0ia€HHOM ypOBHE —
OBJIaJIcHUE O0YYarOUMMHUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHON OpraHu3aluu
KUBBIX CHCTEM pa3HOTO paHra U NpUOOpETEeHHE YMEHMW HCIOJIb30BaTh 3TH 3HAHUSA
B (opMHpOBaHMM HHTEpeca K OIpeneaéHHOM o0jacTu  npodeccruoHaIbHOMI
NESATEIIbHOCTH, CBSI3aHHOM C OWoJorueil, win K BbIOOPY Y4eOHOIro 3aBelCHUs
JUISL IPOJIOJIKEHUSI OMOJIOTHYECKOTO0 00pa30BaHuUs.

JlocTrkeHue 1enn u3ydeHus: yueoHoro npeamera «buonorus» Ha yriyOiaéHHOM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE OOYyYarolmMMHCS CHUCTEMbl OHOJIOTMYECKUX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUAX, KOHLEMUHUSIX, THUIO0Te3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX U
npaBuiax, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KAPTUHY MHpA;
O CTpPOCHUH, MHOTOOOpa3suu U OCOOCHHOCTSIX OMOJIOTHYECKHX CHUCTEeM (KJIETKa,
OpraHu3M, MOMyJsilus, BUJl, OMOreoleH03, Ouocdepa); O BBIAAOIIUXCA OTKPBITUIX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHWE OOYy4YaromMXCs € METOJAAMM TO3HAHUS JKUBOW MPUPOJBIL:
UCCJIEI0OBATENCKUMU METOAaMH OMOJIOTMYECKUX HAayK (MOJIEKYJISIPHOW M KJIETOYHOMN
OMOJIOTHH, YMOPHUOJIOTHHN U OMOJIOTHH PA3BUTHS, TCHETUKHU U CEJICKIIMH, OUOTEXHOJIOTUU
Y CUHTETHYECKOUN OMOJIOTHH, NTAaJICOHTOJIOTUH, IKOJIOTHH ); METOAAMHU CAMOCTOATEILHOTO
MPOBEICHUS] OMOJIOTUUECKUX UCCIEA0BAHUN B JIAOOpaTOpUM U B TIpUpoie (HaOIt0IeHHe,
U3MEpPEHHE, IKCIIEPUMEHT, MO/ICJIMPOBAHUE);

OBJIAJICHHE  OOYyYalOUIUMUCA  YMEHUSIMHU: CaMOCTOATEIBHO  HAXO/MTb,
aHANM3UPOBaTh M HCIOJB30BAaTh OHOJIOTMYECKYI0 HWH(OpMaIUIO; TMO0Jb30BaThCs
OMOJIOTUYECKOM TEPMHUHOJIOTHEN W CHMBOJIUKOW;, YCTAHABIMBATh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COLMATBHO-DPKOHOMHUYECKUMHU U HKOJIOTHYECKUMHU MpoOieMaMu
YeJIOBEUECTBA; OLEHUBATh MOCIHEACTBUS CBOEH JEATEIBHOCTH IO OTHOLIEHUIO
K OKpY>Kalollei mpupoaHOi cpesie, COOCTBEHHOMY 370POBBIO U 3/I0POBbIO OKPY KAOLIUX
aofed; OOOCHOBBIBATH UM COONMIOAATH MeEpbl MPOQPMIAKTUKA  MHQEKIIMOHHBIX
3a00JieBaHUM, TMpaBWia TIOBEACHUS B TMPUPOJE M oOOecredeHus Oe30MacHOCTH
COOCTBEHHOW KHU3HENEATEIbHOCTH B UPE3BbIYAHHBIX CUTYyallUsIX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu3oBaThb COBPEMEHHBIE HAy4yHbIE OTKPBITHS
B 00JracT OMOJIOTHH;

pa3BUTHE Yy OOYYaIOIIUXCS HWHTEIJIEKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEM
B IIpollecc€ 3HAKOMCTBA C BBIIAIOMIMMHUCS OTKPBITUAMH UM COBPEMEHHBIMU
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UCCIIEIOBAaHUSIMH B  OHMOJIOTHH, peEIIaeMbIMH €10 Mpo0JieMaMH, METOAOJIOTHEH
OMOJIOTUYECKOTO HCCIIEIOBAHUS, TPOBEACHUS SKCIEPUMEHTAIBHBIX HUCCIEI0BAHUM,
peleHus OMOJIOTMUECKUX 3a7a4, MOJEIUPOBAHUS OHOJOTUYECKUX OOBEKTOB U
MPOIIECCOB;

BOCITUTAHUE y 00yYarOUIUXCsl IEHHOCTHOT'O OTHOUIEHUS K KUBOW MIPUPOJIE B LIETIOM
U K OTACNbHBIM €€ O00beKTaM U SBICHUAM; (OPMHUPOBAHUE IKOJIOTUUYECKOM,
TeHEeTUYECKOW TPaMOTHOCTH, OOIIEH KyJbTYphbl MOBEACHUS B MPHUPOJE; WHTErpalliu
€CTECTBEHHO-HAYYHBIX 3HAHUIA;

npuodpeTeHne 00y4aroIUMUCS KOMIIETEHTHOCTH B palroHaIbHOM
IPUPOAOTIOIH30BaHUN (COOMIOICHUE TMPaBUJl TOBEJICHUS B MPUPOJE, OXPaHbl BUJIOB,
IKOCHCTEM, OMOC]ephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 3/I0POBBS OKPY’KAIOIINX
monen (cobmoaeHuss mep npoduiakTUKU 3a00JjeBaHUl, oOecrieueHue Oe30MacHOCTU
KU3HEICATEIIbHOCTY B YpPE3BbIUANMHBIX CHUTyalUsIX MPUPOJAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUS OWOJOTMYECKUX 3HAHUW HW  YMEHUU
B IIOBCE/IHEBHOM JKU3HU;

CO3JaHUE YCIOBUHM i1 OCO3HAHHOI'O BbIOOpa OOYYAarOUIMMUCS WHIWBHUIYaIbHON
oOpa3oBaTeNbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npo(hecCHOHATTLHOMY CaMOONPEIEIECHNI0, B COOTBETCTBUM C HWHIUBUIYaJIbHBIMU
MHTEpecaMu U MOTPEOHOCTAMHU PETHOHA.

OO11ee 4MCIO YacoB JUIA M3YyYeHHUs OMOJIOTMH Ha yriyOJieHHOM ypoBHe, — 204
yaca: B 10 kmacce — 102 yvaca (3 yvaca B Henemo), B 11 kmacce — 102 yvaca (3 yaca B
HEJISTIO).

OTr6op opraHu3anMoHHBIX (HOPM, METOAOB M CPEICTB OOy4YeHHUS OHOJIOTHH
OCYIIECTBISIETCS C Yy4€TOM CHenu(pUKH €ero CoOJepKaHus U HaNpaBICHHOCTH
Ha TMpPOJOJDKEHHE OHOJIOrMYECKOro 00pa3oBaHUSl B  OpraHM3alMsIX CpPEAHEro
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM YCIOBUEM MpU OOy4YeHMHM OMOJIOTMUM Ha YIIIyOJIEHHOM YpOBHE
SBJIIETCSL TpPOBEJEHUE Ja0OpaTOPHBIX U MpakThyeckux pabor. Takxke ydactue
OOy4aroluxcss B BBIMOJTHEHUN TPOCKTHBIX M Y4EOHO-MCCIIEOBATENBCKUX paboT,
TeMaTHKa KOTOPBIX OMNpEIENsIeTCs YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepuaIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHM.
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COJEPXAHHME OBYUYEHUS

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS
Oouonoruu. buonornueckue Hayku U u3ydaeMmble UMH MpoOieMbl. DyHIaMEHTANIbHEIE,
MPUKJIAJHBIC U TTOMCKOBBIE HAYYHBIE UCCIIEA0OBAHUS B OMOJIOTUH.

3HaueHue Owuonoruu B (GOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
kaptuHbl wMupa. I[Ipodeccun, cBs3anHbIe ¢ Owosoruedd. 3Ha4YeHHWE OWOJIOTHUU
B IPAKTHYECKOW JICSITEIbHOCTH YEJIOBEKA: MEJIUIMHE, CEIIbCKOM XO35HCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE IPHUPOIBI.

JeMoHcTpanmun

[Toptpetsi: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. JlapBun,
Y. Tapsen, I'. Menngens, B.W. Bepuaackuu, HW.II. IlaBnos, M.U. MeuHukos,
H.U. BaBunos, H.B. Tumodees-Pecosckuit, [x. Yorcon, ®@. Kpuxk, JI.K. benses.

Tabmuupbr U cxembl: «CBsi3b OMOJIOTMM C JPYrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl U UX U3y4YeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosiornu. CBOMCTBA JKUBBIX CUCTEM:
€IUHCTBO XMMHYECKOIO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCTb, CJIOXKHOCTh U
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aLMsl, CAMOBOCIIPOU3BEACHUE,
pa3IpaKnMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alMy >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KJICTOYHBIA, TKAHEBBIM,
OpraHU3MEHHbIM, NOMYISIIUOHHO-BUJAOBOM, HSKOCUCTEMHBIN (OMOTreOLEeHOTHYECKU),
ouocgepubiii. [Ipoueccel, npoucxonsuie B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU
xuBoro. Ku3Hp kak ¢opma cyuiecTBoBaHUs Marepud. Hayku, u3ywaromiue >KUBbIE
CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3al1u.

N3yuenue >xuBbIX cucteM. Metonsl Ouonornueckoir Hayku. HaOmionenwue,
U3MEPEHUE, JKCIIEPUMEHT, CUCTEMaTu3alnus, MeraaHanu3. lloHsTne o 3aBUCMMON H
He3aBUCUMOUN nepeMeHHoM. llnanupoBanue skcriepumenrta. [loctaHOBKa M ImpoBepka
runiote3. HyneBas rumote3a. [lonsatue BBIOOpKM u e€ moCTOBEpHOCTH. Pa3dpoc
B Ouosornueckux AaHHbIX. OIlEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX pPE3yJIbTATOB.
[IprunHBI HCKAXKEHUSA PE3YIIBTATOB dKCIIEpUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JleMoHcTpanyu

Tabnuupl 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HWY», «BHOIIOrMUECKUE CUCTEMBI»,
«CBOWCTBa XKUBOW MAaTEPUN», «YPOBHU OPTAHU3ALMMU KUBOM MPUPOAbD», «CTpoeHHUE
JKUBOTHOW KIIETKM», «TKaHW KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreorneHos», «buochepay, «MeToabl U3YUESHHUS JKUBOU MIPUPOIHI.

1 o v
CozeprkaHue IporpaMMBl, BBIEJICHHOE KYpPCU60M, HE BXOJHUT B IPOBEPKY rocylapcTBeHHOI ntorosoit arrecraunu (I'MA).

7



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriuyOn€éHHBINH YPOBEHb)

OOGopynoBanue: jgaboparopHOoe 00OpyAOBaHUE JJIs MPOBEACHUS HAOIIOIACHUMH,
MU3MEPEHUN, DKCIIEPUMEHTOB.

[IpakTruyeckas paboTa

«Mcnonp30BaHe Pa3TUIHBIX METOOB ITPU U3YUCHUH KUBBIX CUCTEM).

Tema 3. buojiorusi KJieTKu

Knerka — cTpyKkTypHO-(QYHKIIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIann, M. llneinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHSI COBPEMEHHON KJIETOYHOM TEOPHUHU.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUU: MUKPOCKOIHMSI, XpoMaTorpadus,
anekTpodopes, METol MEYEHBIX aToMOoB, AuddepeHnransHoe HEeHTPpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. HM3yueHue QukcupoB8aHHblX Klemok. DIEKTpOHHas
MUKpockonus. Kongokanehas mukpockonus. BumanvHoe (npudsixcusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCTpanyu

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

Tabmuiet U cxembl: «CBETOBOM MHUKPOCKOI», «IEKTPOHHBIA MHKPOCKOID»,
«Hcropus pasBUTHS METOJI0B MUKPOCKOIIHM.

OO6opynoBaHWE: CBETOBOM  MHKPOCKOI, MHKpPOIpENnapaTbl  PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

[IpakTryeckas paboTa

«M3yueHue MeETOJOB KJIETOYHOM Ouosoruu (Xxpomarorpadus, siekTpodopes,
muddepenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKH

XUMHUYECKHUM COCTAB KIIETKU. MaKkpo-, MUKPO- ¥ yIIbTPaMUKPOAIEMEHTHI. Bona u eé
pOJib KAaK pacTBOPUTENIA, pEareHTra, Yy4yacTUe B CTPYKTYPUPOBAHHHM  KIIETKH,
Terioperysiniud. MuHepajabHble BEIIeCTBa KIETKH, MX Ouosioruyeckas poib. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckue  BellecTBa  KJIETKUA. buonormdeckue noigmMepbl.  benkwu.
AMMHOKHUCIOTHBIM cocTaB 0OenkoB. CTpyKTypbl OenkoBoil Mojekynbl. [lepBuunas
CTpyKTypa Oemnka, MmenTuaHas cBsi3b. BropuuHas, TpeTnyHasi, 4eTBEPTHUHAS CTPYKTYPHI.
JHenatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QyHKIuu
6enkoB. IIpuonoi.

VYrneBoasl. MoHOcaxapuabl, IuUcCaxapuibl, OJUrOCAXapuUlbl W MOJIUCAXaPUIBIL.
OOmumii T1aH CTPOCHUS M (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBo/I0B. buomornueckue
(GYHKIIUM YTIIEBOOB.

Jlumuasl. T'mapodunbHO-TUApOPOOHBIE cBoiicTBa. Kiaccudukauus nIunuaos.
Tpurnuuepunsl, Gpochonunuabl, BOCKU, CTepouibl. buonornueckue QyHKIUU JTUTUAOB.
OO6mmue cBoiicTBa  OWOJOTMYECKUX  MEMOpaH —  TEKy4ecTb, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJYIIPOHUIIAEMOCTb.

Hykneunnossie xucinotel. JHK u PHK. CrpoeHue HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. [punmun kommiementapuoctu. [Ipasuio Yapradgda. Ctpykrypa JHK —
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NBOWHas criupaib. MectoHaxoxaeHue u ouonornueckue pynkuuu JIHK. Bugsr PHK.
Oynknuu PHK B knetke.

Ctpoenue moisiekyiasl AT®. Makpospruueckue cBs3u B MoJiekysne ATO.
buonornyeckue @yukinuu AT®. BoccTaHOBIEHHBbIE TMEPEHOCUUKH, UX (PYHKIUU
B KJeTke. /[pyeue uykieosuompughocpamor (HT®). CexBernupoBanue JIHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouoyiorusi: OHOXMMHUYECKHEe W OWO(U3MYECKUE WCCICTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYPBI OMOMOJIEKYI. Modenuposanue cmpykmypsl u
dyukyull O6uomonexynr u ux Komniexcos. Komnviomephwvili ousatin u opearuyeckuti
cunme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCcTpanyu

IToptpetsl: JI. Ilomunur, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEKHBOW MPUPOIE»,
«Pacripenenenne XMMUYECKHUX JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubl u  cxembl: «llepuoguyeckas TaOMUIA XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJEKyJnbl BOAbI», «BelecrBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIeKYyJbl  Oenkay, «CTpyKTypel O€nkoBOM MOJIeKyJbl», «CTpoeHHe MOJIEKYI
YTIIEBOOB», «CTpOCHHE MOJEKYN AUNUIAOBY», «HykinenHoBble KHCIOTBD, «CTpOeHHE
Monekyiasl ATD».

OO6opynoBanue: XuMU4ecKas rmocyjia 1 000pya0BaHuE.

JlabopaTopHas pabotra «OOHapykeHHe O€JKOB C TOMOIIBI0 Ka4eCTBEHHBIX
PEAKLININY.

JlaGoparopnas paborta «HccnemoBaHue HYKIEHHOBBIX KHUCITIOT, BBIJEICHHBIX
13 KJIETOK Pa3JIMYHBbIX OPTraHU3MOBY.

Tema 5. CTpoenne u pyHKINH KIETKH

Tumnel  KIETOK:  dykKapuoThueckas W mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHnue mpokapuoTHUYeCKoW KieTku. KiierouHas cTeHka OakTepwii U apxeil.
Oco0eHHOCTH CTpOEHUsl TeTepOoTPO(HON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKApPHOT B OMOLIEHO3aX.

Crpoenne ¥ (GyHKUMOHUPOBAHHE SYKApUOTHUUECKOW KieTku. I[lna3maTmyeckas
MeMOpaHa (masmaniemma). CTpykTypa IUia3MaTHdecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMOpaHy: naccuBHbIA (auddys3us, oOieryéHHas
mubdy3us), akTHUBHBIA (TMEPBUYHBIA W BTOPUYHBIA  aAKTUBHBIA  TPAHCIIOPT).
[Tomymponuiraemocts MemMOpanbl. PaboTa HaTpwii-KaaueBOTO Hacoca. JHAOIMUTO3:
MUHOUUTO3, (arorurto3. Ik301uTo3. Kierounas crenka. CTpykrypa U GyHKIIUU
KJIETOYHOW CTEHKH PAaCTEHUH, TPUOOB.

Hurtonnasma. Ilutozons. Ilutockener. [[BuwxkeHue 1uTomuIa3Mbl. OpraHoubl
KkieTkr. OgHoMeMOpaHHbIE OPraHOWIbl KIETKH: 3HJoruazmatudeckas cetb (OIIC),
anmapaT [ OonbIKH, JM30COMBI, HUX CTpOoeHHME M  (QyHKIMH. B3aumMocBs3b
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OJIHOMEMOpPAHHBIX OpraHou 0B KieTku. CTpoeHHe TpaHyJISIpHOTO PETUKYIyMa.
Mexanuzm wnanpaenenus benxoe 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['majgkuii (arpaHyisipHbIA) 3HAOMIA3MATUYECKUM PETUKYIYM.
CekperopHast (yHkiusi anmapara [onblku. Moouguxayus 6Genrkos 6 annapame
Tonvoorcu. Copmuposra benxos ¢ annapame I'onvoxcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Bakyonu pacturenshbix kietok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOM/IBI KIETKU: MUTOXOHIPUH, INACTUBL. [Ipoucxodcoenue
mumoxoHopuit u nracmuo. Cumdbuocenes (K.C. Mepeoxckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKUUU MUTOXOHJIpUHM U 1uiacTuia. [lepBUuHbIE, BTOPUYHBIE U CIIOKHbBIC
IacTUAbl  (POTOCMHTE3UPYIOMIMX  DYKAPUOT.  XJOPOIUIACTHI,  XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTECHUMU.

HememOpanubie opranouasl kietku CrpoeHue u (QyHKUMM HeMeMOpaHHBIX
OpraHouJIoB KieTku. Pubocomsl. [lpomescymounvie gunamenmor. MUKpo(UIaMeHTHI.
Axmunosvie mukpoguramenmsi. MBIIEUHbIE KIETKU. AKmMuUHO8ble KOMNOHEHMbl
Hemblueunvlx kiemokx. Mukpotpyoouku. Knerounsiii nentp. CTpoeHHE M JBHKEHUE
KIYTUKOB M pecHHYeK. MukporpyOouku 1urTomiasmel. LleHtpuons. benku,
accoyuupo8antuvle ¢ MUKpoguiamenmamu u mukpompyboukamu. MomopHvie benxu.

Anpo. ObGonouka sigpa, XpOMaTHH, KapuoIlia3Mma, SAPBIIIKHA, WX CTPOCHHUE H
bynkuuu. SAnepHelil 6enKkoBbIid MaTpukc. [IpocTpaHCTBEHHOE PACIOIOKEHUE XPOMOCOM
B UHTEep(Da3HOM siipe. Dyxpomamur u cemepoxpomamur. benku XxpomaTuHa — TUCTOHBI.
Jlunamuka s0epHoti 060104KU 8 Mumose. HoepHuiti mpancnopm.

Knerounsle BrmoyeHus. CpaBHUTENbHAsS XapaKTEPUCTHKA KIETOK 3YKApUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanyu

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

Tabnuiet u cxeMbl: «CTpoeHHEe SyKapUOTUYECKOU KIeTKn», « CTpoeHue KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHHe MUTOXOHAPUN», «Sapoy,
«CTpoeHre NPOKAPUOTHYECKOUN KIIETKI.

OOopyznoBaHWe: CBETOBOM  MHKPOCKOI,  MHUKpOIIpEenapaTbl  pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEnapaThl OaKTepUATbHBIX KIETOK.

JlabopaTopHas padota «M3yueHue cTpoeHus KIETOK Pa3IuYHbIX OPTaHU3MOBY.

[IpakTnyeckas pabora «/3ydeHne cBONCTB KJIETOYHOW MEMOpPaHBD».

JlaGopatopnas  pabora «VccrnegoBanwe — 1uiasMoiM3za M JIETIa3MOJIM3A
B PACTUTENIbHBIX KIJIETKAX).

[lpaktuyeckas pabora «M3ydeHue ABMAKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX
KIIETKaX.

Tema 6. O0MeH BelecTB U NPeBPAallleHHE JHEPTUU B KJIEeTKe

AccUMUIISALIUS U JUCCUMWISIIIUMSA — JIBE€ CTOPOHBI MeTabosim3Mma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIN M TeTepoTpPOodHBIN. VYuacThe KUCIOpOoJa B OOMEHHBIX
npoleccax. JHepreTuyeckoe oodecrnieueHue KieTtku: npespaiieHne AT® B 0OMEHHBIX
npoueccax. @DOepMEHTATUBHBIM XapakTep peakluil KJIETOYHOTO MeTadosu3Ma.
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®depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHu3M nerctBusa. Kodepments. OTnnuus
dbepMEeHTOB OT HEOpPraHUYeCKuX KaTtanu3aTopoB. benku-aktuBaTtopel u  O€NKH-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEAKIMI OT pa3IuYHBIX
(bhakTOpoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCULEHHbILL
U oxcueeHHwll pomocunmes y bakmeputi. Ceemocobuparowjue nuemermsl U NUSMeHmbl
peakyuonno2o yeumpa. Ponb xjoporuiactoB B mpoiiecce (porocuHTeza. CeToBas u
TeMHOBas ¢asbl. Domoovixanue, Cs., Cq. u CAM-munwvr pomocunmesa. llponyKTUBHOCTD
dboTtocunTe3a. BiusgHue paznuyHbix (PaKTOpOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUPHUIIUPYIOIINE
OakTepuu, >Kele300aKTepuu, CepoOaKTEpHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Oposkenus. IIpomykTel OpoxeHuss U UX
UCIIOJIb30BAHUE  YEJOBEKOM. AHa’pOOHBIE  MUKPOOPTaHU3MbI ~ KakK  OOBEKTHI
OMOTEXHOJIOTHH B BO30YUTEIN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpreTuyeckoro odbmena. [loaroroBuTenbHBIN
sTam. [ MuKomm3 — 6ECKUCIOPOAHOE PACHICTICHUE TIFOKO3HI.

buonornueckoe OKHCIEHHWE, WM KIETOYHOE JAbIXaHue. Poiab MUTOXOHIApUU
B TpoIeccax OWOJOrndecKoro okuciieHus. lluknmdeckne peaknmu. OKHACIUTEIHHOE
bochopunupoBanue. Ouepeus membpannoz2o epaduenma npomonos. Cumnmez ATD:
paboma npomonnot AT@-cunmaswi. [IpeumyniecTa adpoOHOTo MyTH 0OMEHa BEIIECTB
nepea aHa’dpoOHbIM. () PEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JeMoHcTpanmun

[Toptpersr: k. Ilpuctmu, K.A. Tumumpsazes, C. H. Bunorpauckuii,
B. A. Durensrapar, [1. Mutuenn, I'.A. 3aBap3uH.

Tabmuier 1 cxeMbl: «DOTOCHHTE3», «DHEPreTHUecKuii oOMen», «buocuHTes
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OO6opyI0BaHUE. CBETOBOM MHUKPOCKOI, OOOpYAOBaHHME MJii MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopaTopHas pabora «M3ydeHne KaTaJIuTHYECKON aKTHBHOCTH (PEpMEHTOB
(Ha mpuMepe aMuIa3bl WA KaTajla3bl).

JlabopatopHas pabota «/3ydeHue pepMEHTaTUBHOTO pacCIICTUICHUS MEPOKCHAA
BOJIOPOJIa B PACTUTEIBHBIX U )KHBOTHBIX KIETKAX).

JlabopaTopnas pabota «CpaBHeHHE MpoiieccoB GOTOCUHTE3a U XEMOCHUHTE3a.

JlabopaTopHas pabota «CpaBHEHHE MTPOIIECCOB OPOKECHUS U TBIXAHUS.

Tema /. HacnencrBenHass uHgopManus u peajn3anus eé B KIeTKe

Peakiun wmatpuyHoro cuHresa. [IpyuHUMN KOMIUIEMEHTapHOCTH B PpPEaKIUAX
MaTpUYHOTO CUHTe3a. Peanmsarus HaciencTBeHHOUM nuH(popMmaluu. ['eHeTuuecKuii Ko,
ero coucTtBa. Tpanckpunuus — matpuunbii cuHTe3 PHK. IIpuHOune! tpanckpunnumu:
KOMILIEMEHTAPHOCT, AHTUNAPAJUIEIBHOCTb, ACUMMETPUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OGuocuHTe3e Oernka.
VYcnoBust 6uocunresa 6enka. KoaupoBanue aMuHOKHUCIIOT. Polib pubocoM B OMOCUHTE3E
oenka.

Cogpemennvie npeocmasneHus o cmpoenuu 2enog. OpraHuszanus T'eHOMa
y MPOKApUOT W JYKApUOT. Perynsiusi akTUBHOCTHM TE€HOB Yy MpOKapwoT. [ umoresa
onepona (d. XKako6, XK. Mano). Monexkyrapubvie Mexanusmvl OKCHPECCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl cenog. Perynsiusi oOMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekneTouHbsle (OpMBbI KU3HU U OONHMratHele mapasutbl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. KusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepacawux supycos, bakmepuogpacos. Obpammas
MPAHCKPUnyus, pesepmasa, uHmezpasa.

BupycHbie 3a0osieBaHusi 4enoBeka, KUBOTHBIX, pactenuit. CIIUJ, COVID-19,
COIMAJIBHBIE M MEUIIMHCKHE TTPOOIICMBI.

buoungopmamura: umwmeepayus u ananuz Ooavuiux maccugos («bigdatay)
CMPYKMYPHBIX Ouo02udeckux oarHvlx. Hanomexnonoeuu 6 oOuonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCcTpanuu

[Toptpetsr: H.K. Kounbios, JI.11. UBanHOBCKUM.

Tabmuner U cxembl: «buocunrte3 Oenkay, «l'eHeTMdeckuit kom», «Bupyceb»,
«bakrepuodarm».

[Ipaktuyeckas padota «Co3gaHue MOAEIIN BUPYCay.

Tema 8. JKu3HeHHBII ITUKJI KJIETKH

Krnerounsiii niuki, ero nepuoas! u perynsius. Uarepdasza u mutos. OcobeHHOCTH
poleccoB, TMpoTekaromux B uHTepdasze. IlloaroroBka KIeTKH K JEJIECHHIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKUN U TMOCTCUHTETUYECKUIM
(MpeMHUTOTUYECKUI) IEPUOIBI HHTEP(DA3BI.

Marpuunbii cunte3 [JHK — permmkanms. Ilpuamuner permmukamuu  JTHK:
KOMIUIEMEHTAPHOCTD, MOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJUIEIBHOCTh. MEXaHU3M
permukaiuun  JIHK. Xpomocomel. Crtpoenune xpomocom. Temomepsl W TenomMepasa.
XpOMOCOMHBII HAOOp KJIETKM — KapHOTUIM. JUIJIOMAHBIA M TarjOUIHBIA HaOOpHI
xpomocoM. ['omostornuasie Xxpomocomsl. [10710BbIE XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTauu MUTO3a U MTPOUCXOIAIINE B HUX IPOLIECCHI. THUIIBI
MuTo3a. Kapnoknnes u nUTOKMHE3. bruonornyeckoe 3Ha4eHne MUTO3A.

Perynsauus MUTOTHYECKOTO LIMKIIA KIIEeTKU. [IporpammupyemMast kiierouHasi ruoep —
amnomnTo3.

Knerounoe sapo, XpoMocombl, (yHKIHMOHalbHAs TeHOMUKA. Mexanusmol
npoaughepayuu, ouggeperyuposxu, cmaperus u cubenu kiemok. «L{ugpposas knemrka» —
ououHpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JeMoHcTpanyun

Tabmuupl w  cxembl: <« JKM3HEHHBIM IMKI KICTKW», «Muros», «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

12
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OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompenapaTtsl: «MHUTO3 B KIETKax
KOPEIIKa JIYKa».

JlabopaTopHas pabota «M3yueHrne XxpoMocoM Ha FOTOBBIX MUKpOTIpENapaTax».

JlabopaTopHas pabora «HaGnrogeHue MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa
(Ha TOTOBBIX MUKpOIIpEenapaTax ).

Tema 9. CTpoenne u pyHKUMHU OPraHU3MOB

buonoruueckoe paszHooOpasue opraHuzMoB. OTHOKJIETOYHBIC, KOJIOHHUAJbHBIC,
MHOI'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS M KU3HENEATEIBHOCTU OIHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TIPHUOBI, OJHOKIETOYHBIE BOJOPOCIH, JAPYTHE
npoTucThl. KosloHnansHble OpraHu3MBl.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. Opranu3m Kak equHoe 1enoe. ['omeocras.

Txanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: OOpa3oBaTenbHas, MOKPOBHas,
NpOBOJALIASL, OCHOBHAs, MexaHuyeckasd. (OCOOEHHOCTH CTpPOEHHs, (DYHKIUN W
PACITOJIOKEHUS TKAHEN B OpraHaX PaCTEHHM.

TkaHuM KUBOTHBIX M YEJNOBEKAa. THWIBI JKUBOTHBIX TKAaHEH: JIHTEIHAIbHAL,
COCIMHUTENbHASA, MbllIIeYHAs, HepBHasA. (OCOOEHHOCTH CTpPOEHHUs, QYHKUUNA H
pAacCIIOIOKEHUS TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbple M reHEpaTUBHBIE OpraHbl pacTeHnd. OpraHbl H CUCTEMBI
OpPTaHOB KMBOTHBIX U 4eJOBeKA. DYHKIIMN OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttema opramu3sMoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XMBOTHBIX. HapykHbIil M BHYTpeHHUH ckeyeT. CTpOE€HUE U THIIBI
COCIMHEHUS KOCTEMN.

JIBU>KeHHE OpraHu3MOB. JIBHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BM)KEHNE MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MbI U HACTHUH.
JIBr>KeHMEe MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MbIlIeyHas cucrema. Peduekc.
CkeneTHbIe MBILIIBI U UX padoTa.

IIntanue opranmsmos. IlornomeHne BOABI, YIIIEKUCIOTO Tra3a WU MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMU. [IuTaHue >KMBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPHUKJIETOYHOE
nuuieBapeHue. [Iuranre mo3BOHOYHBIX )KUBOTHBIX. OTAEIbI MUIEBAPUTEIBLHOTO TPAKTA.
[InmeBapurenbHble xKemesbl. [luiesapurenbHas cucTeMa 4esoBeka.

Jpixanue opranu3mMoB. [[pixanue pactenuid. J{prxanne xuBOTHBIX. [{uddy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe npixanue. [pixarenbHas noBepXxHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[pIXaHWE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIIO)KHEHUE CTPOEHHUs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXxaTenpHas cucrema
4yenoBeka. MexaHu3M BEHTWISIUMU JIETKUX y OTUL U MJIEKONUTAoUX. Perymsuus
nbixaHus. [{pixaTenbHbie 00bEMBI.

TpaHcnopT BeLIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUH. TpaHcopT
BEILIECTB Yy KMBOTHBIX. KpoBeHOcHass cucrtema u e€ opranel. KpoBeHocHas cucrema
MIO3BOHOYHBIX )KUBOTHBIX U yenoBeka. Ceple, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpaIeHHs. DBOJIOIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOW CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perysnus.

Brinenenne y oprann3aMoB. BeiaeneHue y pacteHuil. BeiaeneHue y sKUBOTHBIX.
CoxparutenbHble Bakyonau. Opranbl BoiaeneHus. OuiabTpaius, cekpenus 1 00paTtHoe
BCAChIBaHHE KaK MEXaHMU3Mbl pPa0OTHI OpraHoB BbyaeNeHUs. CBS3b MOJOCTU Tema
C KPOBEHOCHO! U BBIIETUTENBHONW CUCTEMaMU. BrljieieHne y M03BOHOYHBIX KUBOTHBIX
u uesnoBeka. [louku. Ctpoenue u QpyHkunoHupoBanue HegpoHa. OOpa3oBaHre MOYH Y
YEJ0BEKa.

3amura y Opranu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Criopsl OakTepHii
Y LHUCThl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOYHbIX pacteHuid. Kyrtukyna. Cpencrsa
MaCCUBHON U XUMHUYECKON 3aIIUTEI. OUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX NMPOU3BOJHBIE. 3aliuTa
opranuszma ot 0oznesneld. MiMmmyHHas cucrema venoBeka. KieTouHbI U TyMOpPasIbHBIN
UMMYHUTET. BpoXnéHupiii U npuoOpeTéHHbl crnenupuueckuii uMMyHuTeT. Teopus
KJIOHaJIbHO-celekTuBHOrO uMmmyHutera (II. Opmaux, ®.M. bepuer, C. Tonerasa).
BocnanuTenbHble OTBETHI OpraHu3MOB. Poib BpOXKIEHHOTO MMMYHHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxumMocCTh U peryisuus y OpraHu3MoB. Pa3apakumMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxknumocTts u perynsuusa y pacteHuil. PoctoBsie BemecTa
Y VX 3HAYCHHUE.

HepBHas cuctema u peduiekTopHas perysiius y >kuBoTHbIX. HepBHast cuctema u eé
OTZEJbl. DBOJIOUUOHHOE YCIO0KHEHHWE CTPOCHHMS HEPBHOW CHUCTEMBI Y JKMBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduektopHas ayra.
be3ycioBHbIE U YCIOBHBIE pe(IIEKCHI.

I'ymopanbHas peryisuus 1 SHAOKPUHHAs CUCTEMA )KMBOTHBIX U 4YesloBeKa. JKernessbl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelcTBME TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ 'unoranamo-runopuzapHas cuctemMa.

JleMoHCTpanyu

[Toptper: N.I1. [1aBnoB.

Tabmuubr u  cxembl: «OHOKJIETOYHBIE  BOJIOPOCHH», «MHOTOKJIETOUHBIC
BOJIOpocn», «bakrepumny, «IIpocreimmey, «Opranbl IBETKOBBIX paCTEHHI, « CUCTEMBI
OpraHOB TO3BOHOYHBIX JKHWBOTHBIX», «BHYTpeHHee cTpoeHne HaceKoMbIX», «TkaHu
pactenuity, «KopHeBbie cuctembl», «CtpoeHue creds», «CTpoeHHE JHCTOBOM
IJJACTUHKNY, « TKaHU KUBOTHBIX», «CKeneT uenoBekay, «lIumeBaputenpHas cuctemay,
«KpoBeHocHas cucremayn, «/lpixarenpHas cucrema», «HepBHas cuctema», «Koxay,
«MpbllieuHast cucremMa», «BplaenuTenpHas CHCTEMa», «OJHIOKPUHHAS CHUCTEMAay,
«Ctpoenne Mbpiup», «MMMmyHuTeT», «KumeuyHonosocTHele», «CxeMa NUTaHUS
pactenunit», «KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», « CTPOCHUE TUAPHI»,
«CTtpoeHnue mianapun», « BHyTpeHHee CTpOCHHE JOKIEBOT0 yepBs», «HepBHas cucrema
peiO», «HepBHas cucrema sarymikm», «HepBHas cucreMa TPECMBIKAIOIIAXCS,
«Hepsnas cucrema ntuny», «HepBHas cucrema mirekonuraromux», «HepBHasa cucrema
yesioBekay, «Peduekcy.
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OO0opynoBaHme: CBETOBOW MHUKPOCKOI, MHKPOMpENapaThl  OJHOKJICTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUil, repbapuu pacTeHUl pa3HBIX
OTZEJIOB, BIJIAXKHBIE IIPENapaTbl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIWU
0ECIO3BOHOYHBIX KMUBOTHBIX, CKEJIET 4YeJIOBEKa, O0OpYyIOBAaHHME JUIsl JIEMOHCTpPALIMH
MOYBEHHOT'O W BO3YIIHOTO MUTAHUS PACTCHUH, paclleIJIeHUsl Kpaxmalia U OEJIKOB MO/
nercTBueM (PEepMEHTOB, 00OPYIOBaHUE ISl JEMOHCTPALUU OMBITOB MO H3MEPEHHIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEeJIbHBIX IBH)KEHUM, MOJIETIU TOJIOBHOTO
MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas paboTta «/3ydeHue TkaHeH pacTEeHUI.

JlabopaTopHas pabota «/3ydyeHne TkaHel >KUBOTHBIX).

JlabopaTopHas pabota «M3yueHne opranoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PasmMHokeHUe U pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOXKEHUS OPraHU3MOB: OecIo0e (BKIIt0Uas BEreTaTUBHOE) U MOJIOBOE.
Bunpr Oecrnoioro  pa3MHOMKEHHSA: [OYKOBAaHUE, CHOPYJALMS, (QparMeHTauus,
KJIOHUPOBAHHUE.

[TonoBoe pazmHoxkeHue. [lomoBele KiIeTku, WM rameTsl. Meiio3. Ctaann Meno3sa.
[loBenenne xpomocom B Menose. KpoccuHrosep. brmonornueckuit CMbICT MeH03a U
ITOJIOBOTO TIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3aponpimeBoe pasButue. ['ameroreHe3 y XUBOTHBIX. [loJIOBBIE Kene3bl.
OOpa3oBaHue W pa3BUTHE NOJOBBIX KieTOK. Crepmartorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OnionoTBOpeHHEe W AMOPHUOHAIBHOE  Pa3BUTHE  JKUBOTHBIX.  CrHocoObI
OIUIOIOTBOPEHMS: HApy ) HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE€ pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHST — Hayka
O pa3BUTUU OpPraHU3MOB. Mopghozenes — oOna u3 enaguvix npooIeM IMOPUOTOSUU.
Konyenyua mopgozenos u mooenu mopghoceneza. Cragum smMOpuoreHesa >KMBOTHBIX
(Ha mpumepe nsarymku). JpoGnenue. Tumbl apobOnenus. /[lemepmunupoganunoe u
HedepmunuposarnHoe opooaenue. bracmyna, munvt 61acmyn. OCOOEHHOCTH NPOOIICHUS
MJIEKOTUTAIOMINX. 3apOAbILIEBbIC JINCTKU (TacTpyisinus). 3aKiIaJKa OpraHOB U TKaHEN U3
3apOJABILIEBBIX JIMCTKOB. B3anMHOE BIMsSHHE 4YacTedl pPa3BUBAIOLIErOCS 3apOiblIa
(oMOpuoHaIbHAsT MHAYKIMS). 3aKiiajgka TUIaHa CTPOCHHS XKMUBOTHOTO KakK pPe3yJbTar
HMEpapXUUYECKUX B3aWMOJICHCTBHUI TeHOB. BrnusHue Ha 5SMOpHOHAIBHOE pa3BUTHE
pa3anuHbIX (PAaKTOPOB OKPYKAIOIIECH CpPeIbl.

Poct u pa3zutne xxuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Hempsimoe
pa3Butue. Pa3Buthe ¢ MmeTaMoppo30M y OECIIO3BOHOUHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornyeckoe 3HaYeHUWE MPSAMOIO W HENPSMOIO Pa3BUTHS, MX PacHpOCTPaHEHUE
B ripupoje. Tumsl pocTa ;KMBOTHBIX. DAKTOPHI PETYISLUHN POCTA KUBOTHBIX M YEIIOBEKA.
Craauu mocToMOPHMOHAILHOTO Pa3BUTHS Y )KUBOTHBIX U uesioBeka. [leproabl oHTOreHe3a
yenoBeka. CTapeHne u cMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

Pasmuoxenue u pazsurue pactenuil. ['ameroput u ciopoput. Melio3 B )KM3HEHHOM
nukie pacrenuii. OOpazoBaHue Crop B Iporiecce meio3a. ['ameToreHes y pacTeHUM.
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OIUI0JOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. [[BOMHOE OIUIOJOTBOPEHUE
y IIBETKOBBIX pacTeHui. OOpa3oBaHUE U pa3BUTHE CEMCHH.

MexaHu3MBbl PETyIsIIUA OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C.I'. Hapamun, X. IlIneman.

Tabmumet u  cxembl: «BereratuBHOe pasMHOkeHHE», «Tumbl 0Oecrmosoro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIAMUAOMOHANb», «Pa3MHOXKEHHUE DBIJICHBDY,
«Pa3MHOXeHue ruapb», «Meio3», «XpoMmocombl», «l'ameTorenes», «CTpoeHue

AWLIEKIIETKH U CIEpMaTo3011a», «OCHOBHBIE CTaIMM OHTOTreHEe3a», «[IpsiMoe u Henpsimoe
pa3Butue», «Pa3BuTHEe ManuCKoro xyka», «Pazsutue capanum», «Pa3BUTHE JIATYIIKNY,
«/IBOliHOE OMIIOAOTBOPEHUE Y LIBETKOBBIX pACTeHUID, «CTpOCHHE CEMSH OAHOIOIBHBIX
Y IBYJIOJIBHBIX PACTEHUN», « JKU3HEHHBIN LUK MOPCKOM KaIyCThD), « ’KM3HEHHBIN LUK
Mxa», «KU3HEHHBIN UKII TalOPOTHUKAY, « KU3HEHHBIN LUK COCHBI.

OO6opyoBaHME: CBETOBOM MHKPOCKON, MHUKpONpEnaparbl SHUIEKIETOK |
CIEPMATO30UJI0B, MOJIENb «LIMKI pa3BUTHUS JATYLIKIY.

JlabopaTopHas pabora «V3ydyeHwe CTpPOEHHsI NOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax».

[IpakTuyeckass pabotra «BpIsiBI€HME TOPHU3HAKOB  CXOJCTBA  3apOAbILIEH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas paboTta «CTpoeHuEe OPraHoB pa3MHOKEHHSI BBICIIUX PACTEHUI».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH ¥ U3MEHYUBOCTH OPraHU3MOB

Wcropust cTaHOBIEHUS U Pa3BUTHA TEHETUKH Kak Hayku. Padotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUU I'€HETUKH. PabOThI
H.K. Konsuoa, H.M. Basunoa, A.H. benosepckoro, I'.Jl. Kapneuenko,
10.A. ®unmumnuenko, H.B. Tumodeepa-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TIOHSATHUS U CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJieJIbHbIEC T€HbI, AIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBINA U PEIIECCUBHBIN NIPU3HAK,
TOMO3HI0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTUI, (peHorur. OCHOBHbBIC
METOJbl ~ TE€HETUKW:  THOPUIOJOTUYECKUM,  IIUTOJIOTHYECKHM,  MOJEKYJSIPHO-
T€HETUYECKUH.

JleMoHcTpanmu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Kossiios, H.. BaBuios,
A.H. benozepckuit, I'.J]. Kapnieuerko, 10.A. ®unumaenko, H.B. Tumodeen-PecoBckmuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXEeMbl CKPEIIMBAHUS.

JlabGoparopHas padoTta «JIpo3oduia kak 00bEKT TeHETUYECKUX UCCIETOBAHUIN.

Tema 12. 3aK0oHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblii 3akoH MeHenst — 3aK0H eIMHO00pa3us
ruOpu0B TiepBOTO NokosieHus. [IpaBuno nomuaupoBanus. Bropoit 3akon Mengens —
3aKOH pacUIeIIeHUus TpHU3HaKoB. LluTtonoruueckue OCHOBBI ~MOHOTHOPHIHOTO
CKpelrBaHus. [ unoresa 4ncToTel ramer.
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AHammsupyroniee ckpemuBaHue. [IpoMexyTodHBIM XapakTep HacJeIOBaHHUs.
Pacmieruienre npru3HakoB MpY HEMTOJHOM JOMUHUPOBAHUU.

HurnOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. [{uTonornyecknue OCHOBBI AUTUOPUTHOTO CKPELIUBAHUSL.

CuermsieHHoe HacnenoBanue mpu3HakoB. Pabotrer T. Moprana. CremieHHOe
HACJIEI0BAHUE T€HOB, HApYILIEHUE CLEIICHUS MEXIy NeHaMH. XpPOMOCOMHas TEOPHs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBI MEXaHU3M OINpEeIeHUs Ioyla. AyTOCOMBI H
IIOJIOBBIE  XpOMOCOMBI. ['OMOramMeTHelii M reTeporameTHeld moj. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

I'enorum kak nesocTHas cucrema. [IneioTponus — MHOXKECTBEHHOE JEHCTBHE TEHA.
MHOX€eCTBEHHBIN AJUICIIU3M. B3anmoneiicteue HEAJUIECIIBHBIX TCHOB.
Kommnementaprnocts. Onucras. [lomumepns.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOIOTMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (pyHKUMU. ['eHeTnueckue
MEXaHU3Mbl CUMOHMOI€HE3a, MEXaHU3Mbl B3aUMOJIECHCTBUS «XO3MMH — IMapasuT» U

«XO35IMH — MHKpPOOMOM». ['@HETHMYEeCKHE acCIeKThl KOHTPOJsS U H3MCHCHUS
HACJIEJICTBEHHON MH(OpPMAILIUK B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
JleMoHCTpanuu

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

Tabmuubr u cxembl: «llepBoiii U BTOpoM 3akoHbl Mennens», «Tperuil 3akoH
Mennens», «AHanu3upymrouee CkpemurBaHue», «HemomHoe moMuHHpOBaHUEY,
«CrersieHHOE Hacle0BaHue MPU3HAKOB Y Ipo30¢uib», «['eHeTnka monay, «Kapuorur
yenoBekay, «Kapuotun npozoduiiby, «Kapuotun nTuie», «MHOXKECTBEHHbBIN
aJIean3mMy, «B3auMoaecTBue TEHOBY.

O6opynoBanue: MOJAENb ISl AEMOHCTpPAlMU 3aKOHOB €IMHO00pa3usi TMOpUIOB
IIEPBOrO MOKOJICHUSI M PACUICIUIEHUS MPU3HAKOB, MOJEIb I JEMOHCTpALHA 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb ISl AEMOHCTPAUMU CUEILUIEHHOTO
HACJIEeI0BAHMSI PU3HAKOB, CBETOBOI MUKPOCKOIN, MUKpompemnapart: «Jpo3zodpunay.

[IpakTuyeckas pabora «M3yueHue pe3yJlbTaTOB MOHOTMOPHUIHOTO CKpEIIMBaHUS
y Ip030hUITBD».

[IpakTtuueckass pabora «l3ydeHuwe pe3ynbTaToOB IUTHOPUIHOTO CKpPEIIUBaHUS
y Ip030hUIBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHotuna W cpeabl npu  (popMmupoBaHUM  (HEHOTHUIIA.
N3menunBoCcTh mNpu3HakoB. KadecTBEHHbIE W KOJIMYECTBEHHBbIC MpPHU3HAKH. Bumbl
W3MEHYHMBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHAS!.

MoaudukanonHas  uU3MeH4YMBOCTb. Ponb  cpeabl B (OpPMHpPOBAHUU
MOAM(PUKALMOHHON H3MeHuuBOCTH. Hopma peakiuu npusHaka. BapuanuoHHbId psin
u BapuanuonHas kpuBas (B. Horanncen). CBoiictBa MOAM(PUKAIIMOHHON
WU3MEHYUBOCTH.
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I'enoTMnIMYEecKas U3MEHUYNBOCTh. CBOMCTBA TEHOTUIIMYECKOW M3MEHYMBOCTU. Buib
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTAal[MOHHASI.

KoMmOunHaTtuBHasT W3MEHYMBOCTh. MeW03 W TMOJIOBOM IMpollecC — OCHOBA
KOMOMHATUBHOW W3MEHUYMBOCTU. PoJIb KOMOWHATMBHOW HW3MEHYMBOCTU B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTannoHHass ”3BMEHYUBOCTh. BU/IbI MyTalMii: TeHHBIE, XPOMOCOMHBIE, TECHOMHBIE.
CrnoHTaHHBIE ¥ UHAYIIUPOBAHHBIE MYTAIUU. SII€PHBIE U HUTOIUIA3MATUYECKUE MYy TALIUH.
Comarnueckue ¥ 1osioBble MyTanuu. [[puurHbl BO3HUKHOBEHHS MyTaluii. MyTareHsl u
UX BIUSHHE HA OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH
TOMOJIOTMYECKUX PSJIOB B HacieAcTBeHHOU n3MeHunBocty (H.M. BaBunos). Buesnepuas
M3MEHYUBOCTh M HACIIEICTBEHHOCTb.

Onucenemura u 3NUEHOMUKA, POJIb INUSEHEMUYECKUX (PAKmMOpPO8 8 HACIe008aHUU
U USMEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUIMO8.

JleMoHCTpanyu

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

Tabnuibl 1 cxeMbl: «Bupl U3MEHYMBOCTHY, «MoaudukamoHHas U3MEHYUBOCThY,
«KomOMHaTBHAs W3MEHUMBOCTH», «Meio3y, «OmiogorBopeHue», «l'eHeTnueckue
3a00JIeBaHUs YeJIOBeKa», « BUIbI MyTaIiuity.

OO6opyioBaHueE: KUBbIE U TepOapHbIE IK3EMIUIIPHl KOMHATHBIX PACTEHUN, PUCYHKH
(boTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «MccienoBaHue 3aKOHOMEPHOCTEH MOIUGMUKAIIMOHHON
M3MEHUYMBOCTH. [locTpoeHrE BapUallMOHHOTO psiia U BAPUALMOHHOW KPUBOMY.

[TpakTuyeckas pabota «MyTanuu y 1po30(huiibl (Ha TOTOBBIX MUKPOTPENapaTax ).

Tema 14. 'eneTuka yesl0BeKa

Kapuorun denoBeka. MexnyHapogHas TMporpaMMa HCCIEIOBAHUS TE€HOMa
yejgoBeka. MeToJibl M3yUeHHs] TeHETHKU 4YeJIOBEKa: T'eHeaJoTHMYeCKuid, OJIM3HEIOBbIH,
[UTOT€HETUYECKUH, TMOMYJISIIIUOHHO-CTATUCTUUECKUN, MOJIEKYJISIPHO-T€HETUUECKUH.
CoBpeMEHHOE  OMNpENEIICHUE  TEHOTHUIIA:  TOJHON€HOMHOE  CEKBEHHPOBAaHUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ mnomombto I[I[P-ananu3za. HacnencrBeHHbie
3a00JieBaHUsl 4YeJioBeKa. ['€HHbIE W XPOMOCOMHBIE OO0Jie3HH 4esoBeka. bose3Hu
C HACJICACTBEHHOM MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T'€HETUKU
B MPEJOTBPALLCHUM U JICYEHUU TEHETHYECKUX 3a00JieBaHWI uenoBeka. Menuko-
F€HETUYECKOEe KOHCYJIbTUpOBaHUE. (CTBOJIOBbIE KIETKU. [loHATHE «TrEHETHYECKOTO
rpy3a». DTUUYECKHE AaCIeKThl UCCIEAOBAaHUM B OOJIACTU PENAKTUPOBAHUSI T'€HOMA H
CTBOJIOBBIX KJIETOK.

I'enetnueckue (dbakTOpbl  TIOBBIIIIEHHOW  YYBCTBUTEJIBHOCTH  YEJIOBEKa
K (Qu3MuecKkoMy M XHMHYECKOMY 3arpsi3HEHUIO OKpYyXaroliedl cpenbl. ['eHeTudeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHcTpanmu

Tabmumer u cxembl: «Kapuotum uenoBeka», «MeToasl W3y4YeHHs] TEHETHUKU
yenoBekay, «['eHeTnueckue 3a00IeBaHMS YETTOBEKAY.

[Ipaktuueckas pabora «CocTaBiaeHUE U aHATA3 POIOCIOBHOMI.
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Tema 15. Cesiekniusi OpraHusMoB

JlomecTuKanusa W CeJICKIUs. 3apoKICHUE CENEKIMU U JOMECTUKAIMU. YUeHUue
H.N. BaBunoBa o lleHTpax mpoHCXOXKIEHUS U MHOTO00pa3usi KyJIbTYPHBIX PACTCHUH.
Ponp cenekiuu B CO3MaHUU COPTOB pacTeHUM W TMOpoJ KuUBOTHbIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX pAIOB B  HACJIEACTBEHHOW H3MEHYMBOCTH
H.W. BaBunosa, ero 3HaueHue IJis CEICKIIMOHHON pabOTHI.

Meroasl  ceneKIMOHHOM paboTbl. McKyccTBEHHBIM OTOOp: MacCoBbII U
WHIUBUTyaTbHBINA. DTanbl KOMOWHAIIMOHHOM celleKnuu. VcrbITaHue Mpon3BOIUTENNCH
10 TOTOMCTBY. OTOOp 1O TEHOTHUITY C TIOMOIIBIO OIIEHKH (DEHOTHIIa TOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ momoibio ananuza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHON paOoThl. PamuannoHHbil u
XUMHUYECKUNA MyTareHe3 Kak MCTOYHUK MYTAllui y KYJbTYPHBIX (POpPM OpPraHu3MOB.
Hcnonb3oBaHne T€HOMHOTO pEIaKTUPOBaHUS M MeToJI0B pekoMOumHaHTHBIX JIHK
JUISL TIOJTYYEHUS] UCXOAHOTO MaTepralia il CEJIEKIUU.

[Tonyyenue nonurmuonnoB. BHyTpuBHuioBas rubpunusanusa. binM3kopoacTBeHHOE
CKpelniuBaHue, win uHOpuauHr. HepoacTBeHHOE CKpeluBaHHWe, WIM ayTOPUIUHT.
['eTepo3uc u ero mpuuuHbl. Mcnonp3oBaHue retepo3uca B cenekuuu. OtaanéHHas
rubpuauzanus. llpeomonenue Oecrioaust MEXBUIIOBBIX TUOpUIOB. JloCTKeHUs
CEJIEKIMH PACTEHUN U )KUBOTHBIX. «3e1E€HAs Pe8oNoYUsLY.

CoxpaHeHHE U U3YYEHUE TEHETHYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HX
JTUKUX POJUYEH JUIsl CO3JaHUS HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX
KYJIbTyp. H3yuenue, coxpaneHue u ynpaeieHue 2eHeMmudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX  JHCUBOMHBIX 8  YeNsaX  VIYYuleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOpPOO0, JUHUL U KPOCCO8, 6 MOM YUCTe
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCLe008aHUL, Nepedosblx uoel u
NepCneKmMuUBHbIX MexXHOI02ULL.

JleMoHCTpanyu

[Toprpetsr: H.W. Basuios, U.B. Muuypun, I'.J1. Kapneuenko, I1.11. JIykbsiHeHko,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabnuiel U cxembl: «L{eHTpbl NPOUCXOXKACHUS W MHOT0OOpa3usi KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOW W3MEHYMBOCTI,
«MeTtoapl cenekiumny, «OtnanéHnas ruopuauzamnus», «Myrarenes».

JlabopaTopHas pabota «M3ydeHue COpPTOB KYyJbTYPHBIX PACTEHUH U TOPOJ
JIOMAITHUX KUBOTHBIX).

JlabopaTopHas pabota «M3yueHne MeToJ0B CEEKIINA PACTCHHI.

IIpakTuyeckas pabora «IIpuBuBKa pacTeHuR».

OKkcKypcus «OCHOBHBIE METOABI W JIOCTHUXKEHHS CEJIEKIMA PACcTeHUH U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIUIO, IJIEMEHHYIO (epMy, COPTOUCIIBITATEIHHBIN
Y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JaOOPATOPHIO arpOyHUBEPCUTETA WM HAYYHOTO

LEHTPA)».
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Tema 16. BuoTexHo/I0rUsI U CHHTeTHYeCKAas1 OHOJI0TUA

OOBEKTHI, UCIIOJIB3YEMBIE B OMOTEXHOJIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJbTYPBI,
MUKpPOOPraHU3MBI, UX XapakTepucTuka. TpaguuuoHHas OMOTEXHOIOTUS: XJIeOONeUYeHUE,
MOJy4YE€HUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTHUYECKUIM CHHTE3.
OOBEKTHl MUKPOOMONOTHYECKUX TexHoJoruil. [Ipon3BoacTBO Oenka, aMHHOKHUCIOT U
BUTaMUHOB.

Co3aHre TEXHOJOTMH W HMHCTPYMEHTOB LEJICHAIPABICHHOIO W3MEHEHUS W
KOHCTPYHPOBAHUSI T€HOMOB C LEIBIO IIOJIYYEHHUS OPraHM3MOB M HX KOMIIOHEHTOB,
COJEpIKaIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE ITYTH.

Knerounas wumxeHepus. Meronpl KyabTypbl KIE€TOK M TKaHEW pACTECHUU H
#KUBOTHBIX. Kprobanku. Comarnyeckasi ruOpuau3anus 1 COMaTUUECKU IMOPUOTEHE3.
Hcnonp3oBaHue TaluiONAOB B CENCKLUUU PACTCHHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHATLHLIX AHMUMEN 8 MeOuyuHe.
HcKycCTBEHHOE OIUIOOTBOPEHHE. PEKOHCTPYKIMS SIMIEKIECTOK W KIOHHPOBAHUE
KUBOTHBIX. MeTo[ TpaHCIUIAHTALMK SIAEp KIETOK. Texnonozuu 0300poeénenus,
KYIbMUBUPOBAHUA U MUKPOKIIOHANbHO20 — PA3ZMHONCEHUS  CEeNbCKOXO3AUCTNEEHHbIX
KYAbmyp.

XpoMOCOMHass W Te€HHas WHXEHepusA. VICKyCCTBEHHBI CHHTE3 TI€Ha W
koHcTpyupoBanue pekomOuHantHbiXx JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHns M MEePCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. JKOJIOTUYECKHE U
TUYECKUE TPOOIEMbI TEHHOW UHKEHEPHUHU.

Memuuunckue — OuotexHoinoruu.  lloctreHomHass — mudpoBas — MeAUIMHA.
[TIIP-muarHocTuka. MeTaOOJIOMHBIM aHaIW3, TEHOIICHTPUYECKUM aHaln3 IMpoTeoMa
YeJIOBeKa JJIA OLEHKA COCTOSIHUSI €ro 370pOBbi. MCronb30BaHME CTBOJIOBBIX KIIETOK.
TapreTnas Tepamnus paka. 3D-OnonHxeHepus Ui pa3paboTku (yHIaMEHTAIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTMHM, CO3/1aHMs KOMIUIEKCHBIX TKAHEW COYETAHHEM TEXHOJOTHH
TpEXMEPHOTO  OWONpPUHTUMHTa U cKadonauHra  aiasg  pelieHus  3aaad
MEPCOHATU3UPOBAHHON METULIVHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 OOeCreueHUs: KOMOMHUPOBAHHOM 3aIUTHI
or  Bo3Oyaurteneir  OPBU,  ycrTaHoBieHHE  MOJEKYJISPHBIX  MEXaHHU3MOB
¢dbynkunonupoanusi PHK-copepkammx BHUPYCOB, BBI3BIBAIOIIMX OCO00 OMAaCHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHcTpanyu

Tabmuubr u  cxembl: «Mcnonb30BaHME MUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEepUsD».

JlaGoparopHas padota «l3yduenrne 00bEeKTOB OUOTEXHOIOTUNY.
[IpakTnyeckas padota «IloxydeHre MOJTOUHOKHUCIBIX POTYKTOBY.
Okckypeus — «buotexHonmormsi —  BakHeHIas — NPOWU3BOAMUTEIbHAS  CHIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).
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11 KJIACC

Tema 1. 3apo:knenue u pa3BuTHE 3BOJIOLMOHHBIX NPEeJCTABJICHUNA B OM0JI0THHI

OpomounonHasa Teopus Y. /lapBuna. IIpeanocsliku BO3HUKHOBEHHS JapBUHUA3MA.
JKu3nb 1 HayuHas aestenpHOCTh Y. /lapBuHa.

JIBvokymue cuibl 3Bojonnu BUaAoB 1no Y. JlapBuHy (BbICOKass MHTEHCUBHOCTD
Pa3MHOKEHHUsI OPraHU3MOB, HACJIEICTBEHHAs! U3MEHUYHUBOCTE, 00ph0a 3a CyIIeCTBOBAaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD).

Odopmiieane cuaTeTHUecKOi Teopuu 3Bomonuu (CTD). HelTpambHas Teopus
sBosmolMU. COBpEMEHHAs 3BOJIIOLIMOHHAA OUOIOTUS. 3HAYEHHUE IBOJIFOIIMOHHON TEOPHH
B (hOpPMUPOBAHHNH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JeMoHcTpanyu

IToptpetsl: Apucrorens, K. JIuanen, JK.b. Jlamapk, 3.0K. Cent-Unep, XK. Krosbe,
Y. Hapsun, C.C. YetBepukon, M.W. [lImaneraysen, Jx. Xonaeiin, JI.K. benses.

Tabmuier u cxembl: «Cucrema xuBod npupozsl (mo K. Jlunnaero)», «JlectHuna
®UBbIX cyuiecTB (mo Jlamapky)», «MexaHusMm QopMUpPOBaHUS MPUCIOCOOICHHIA
y pacteHuil u xuMBOTHbIX (mo Jlamapky)», «Kapra-cxema MapuipyTa HyTEHIECTBUS
Y. Hapsuna», «Haxoaku Y. Japsunay, «Dopmbl 60ps0sI 3a cymecTBoBaHue», «Ilopoabl
roiyoeit», «MHoroobpasue KynbTypHBIX (opM KamycTel», «lloponabl momMamHux
KUBOTHBIX», «Cxema oOpazoBanus HOBBIX BHAOB (mo Y. J[lapBuny)», «Cxema
COOTHOILIECHMSI JBWKYIIMX CUJI 3BOIOLUN», «OCHOBHBIE IOJOKEHHUS CHUHTETUYECKOMN
TEOPHUH BOJIOLIUN.

Tema 2. MUKpo3BoJIIOLUS U €€ Pe3yJbTaThl

[Tomynsus Kak 3eMeHTapHas equHuIa S3BOMIOIH. COBPEMEHHbIE METO/IbI OLIEHKH
TeHETUYECKOro pa3HooOpaszusi U CTPYKTypbl nomyisuuid. M3MeHenue reHodoHaa
MONYJISIIUM  KaK 3JIEMEHTApPHOE JHBOJIOLHMOHHOE SIBJICHHE. 3aKOH TE€HETHYECKOIO
paBHoBecus [[x. Xapau, B. BaiinOepra.

OneMeHTapHbIe (DAKTOPHI (IBUXKYIIME CUJIBI) IBOJIOIUU. MyTallMOHHBIN MpoIIECC.
KoMmOunatuBHass u3aMeHUuMBOCTh. [lpei) TEHOB — ciydaiiHble HEHaIpaBJICHHBIC
W3MEHEHMUSI 4YacToT aiened B nomyisauusax. OddextT ocHoBatens. Oggexm
oymuliouno2o 2opaviwika. CHUdcenue 2eHemuyecko20 pasHooOpasus: NPUYUHLL U
cneocmeus. Ilpossnenue sghghexma Opeuigha 2enos 6 OONLUUX U MATLIX NONYAAYUSIX.
Murpamuu.  W3onsmuss  momymsiiuii:  reorpaduueckas  (MPOCTPaHCTBEHHAS ),
ounonornyeckas (penpoyKTUBHAS).

EctectBennbIit 0TOOp — HAMpaBISIONIHA GakTop IBoIONUNA. DOPMBI €CTECTBEHHOTO
oTOOpa: JABMXKYIIWNA, CTAOMIM3UPYIOLIMNA, pa3pblBaOMIMKN (Iu3pynTUBHBIN). [lonoBoi
oT00p. BO3HMKHOBEHUE U ABOIOIHS COITUATBHOTO TMTOBEICHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHu3MOB KaK  pe3yJbTaT  MHUKPOIBOJIIOIUHU.
Bo3HukHOBeHHE MpuCocoOaeHul y opraHu3MoB. ApomMop]o3bl U HAMOATANTAIUY.
[Tpumepsl mpucmocoOIeHU y OpraHU3MOB: Mopdoiorudeckue, (U3NOIOTHIECKUE,
OnoxuMuyeckue, nopegeHueckrue. OTHOCUTENBHOCTh MPUCIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepunm U CTpyKTypa. BupooOpazoBaHume Kak —pe3ysbTaT
MUKPOAIBOIOIMH. M30smus — kimroueBoi ¢aktop BumoodpazoBanus. [Iytu u crmocoOs!
BUJI000pa30BaHUSA: AJUIONIATPUUYECKOE (reorpaduueckoe), CUMITIaTPUYECKOE
(9KOJIOTUYECKOE), «MICHOBEHHOE» (IOJUIUIOUAU3AIMS, ruopuau3anus). JaurensHocTh
HBOJIFOLIMOHHBIX IIPOLIECCOB.

Mexannu3mbsl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpas3Hsl.

Ponb sBOMOIIMOHHON OnoNOTMHM B pa3pabOTKE HAayYHBIX METOJOB COXPAHECHUS
OouopasHooOpa3zusa. MUKpPOIBOMIONMS M KOJBOJIIOIMS [APa3UTOB M HMX XO35EB.
MexaHnu3mbl POPMHUPOBAHUS YCTONUHUBOCTH K aHTUOMOTUKAM U CITIOCOOBI OOPHOBI ¢ HEH.

JeMoHcTpanyu

[Toptpetsr: C.C. YeTBepukos, J. Maiip.

Tabnuiel 1 cxeMbl: «MyTalmoHHass U3MEHYUBOCTEY, «llomyJsiiiuoHHas CTpyKTypa
Buga», «Cxema mnposiBaeHHs 3akoHa Xapau—BaitOepray, «JIBHXKyIIME CHIIBI
IBOJIIOLIUNY,  «OJKOJOTMYECKass  M30JMMS  TMONYyJIsSUud  ceBaHCKOM  (openm»,
«I'eorpaduueckast U30J5LUMS JTUCTBEHHULIBI CUOMPCKOW W JIMCTBEHHUIIBI JaypCKOiD»,
«IlonynsIIMOHHBIE BOJIHBI YHUCJIEHHOCTH XWIIHUKOB M XKepTB», «(Cxema JeHcTBUSA
€CTECTBEHHOT0 0TOOpa», «Dopmbl 0OpbOBI 32 CyllecTBOBaHME», «MHAYyCTpUaNIbHBIN
MenaHu3M», «KuBble uckomnaeMmbie», «IIOKpOBUTEIBCTBEHHAs OKpAacKa XUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «DHU3MOJIIOTHUECKHE — aJanTaluun,
«[IpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTBY, «KpuTtepuu Buaa», «Buasi-
nBoiHukM», «CTpykTypa Buga B npupoje», «CrnocoObl BHI000pa30BaHUD,
«I'eorpaduueckoe BUIOOOpa3zoBaHME TPEX BHUJIOB JaHABIIIEH», «IJKOJOTHYECKOE
BUJI000pa3oBaHue BUAOB cHHMI, «llomummonnsl pactenuity, «KamycTHO-peneuHbii
THOPHUIY.

OO6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydelia IITHUIl U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPUCIIOCOOJICHUM, Yydesia NTHUIl U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUi OJU3KUX BUJIOB, 00Pa30BaBILUXCS PA3JIMYHBIMHU CIIOCOOAMH.

JlaGoparopHas paboTa «BrIsSBICHNE N3MEHYMBOCTH Y 0COOCH OHOTO BUIAY.

JlabopaTtopHas pab6ora «lIpucnoco0OiieHds OpraHu3MOB U HMX OTHOCHUTENIbHAS
11EJIECO00PA3ZHOCTHY.

JlaGoparopHas padoTa «CpaBHEHHE BUIOB 10 MOP(HOJIOTUYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJIIOuUs U €€ pe3yJabTaThl

MeToasl u3ydeHHs MaKpodBOMIONHH. [lanmeoHTOmOrHYecKre METOIbl W3YYCHHS
sBosironinu. [lepexoaubie GopMbl U PUITOreHETHYECKHE Pl OPTaHU3MOB.

buoreorpaduueckue metonpl uydeHus sBooruu. CpaBHeHue (Quiopsl U (hayHbI
MaTepUKOB M OCTpoBOB. buoreorpaduyeckue obnactu 3emnu. Bunbl-sHaemMukud u
PEIUKTHI.

OMOpHOJIOTUYECKME U CPaBHUTEIBHO-MOP(HOJIOTMUYECKUE METOAbl H3YUYEHUs
IBOMONMU. ['©HETHYECKME MEXaHW3MBl DJBOJIOLNMM OHTOT€HE3a W  TOSBICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbl. PynnuMeHTapHbIe
Oprabl 1 aTaBU3Mbl. MOJIEKYJIIpHO-TE€HETUYECKHE, ONOXMMUYECKHE U MAaTEeMATUYECKUE
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METOAbl H3ydyeHHUs HBodoUMH. [‘omosiornynble reHbl. COBPEMEHHBIE METOJIbI
MOCTPOEHUS (PUIOTCHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U 3BOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEpHOCTH (TpaBWIIa) OHBONIONUU. [lpunyun cmeHvl @OYHKYULL.
HeobOpatumocTs »3BodIONMU. AJanTuBHas paaudanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIUU.

JeMoHcTpanyu

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mroiep, 3. ['ekkens.

Tabmuipl 1 cxeMbl: «DUIOTEHETUYECKUI Psifi  JIOMIAN», «APXEONTEPUKC,
«3Bepo3ydbie sieps», «Creronedansl», «Puanoputey, «CeMeHHbIE NaNOPOTHUKNY,
«buoreorpaduueckue 30861 3eMin», «Jlpeid KOHTUHEHTOBY, «PenukThly, «HavanbHbie
CTaAu¥ 3MOPUOHAIIBHOTO Pa3BUTHSI MO3BOHOYHBIX MUBOTHBIX», «['OMOJOTrMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyauMeHTh», «ATaBU3MBI), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W IuMIaH3e», «lJaBHble  HampaBieHUs  dBodouum», «OOmue
3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOopynoBaHMe: KOJUIEKIIMM, TrepOapuy, MYJSKH HCKOMAEMBIX  OCTaTKOB
OpTraHW3MOB, MYJSDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTApPHBIX OpPraHoB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE KU3HHU HA 3emJie

Hay4Hble runoTe3bl NpOUCXO0KIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIePMUS.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUM >KM3HU (KpeauumoHu3M). l'umoresa
IIOCTOSTHHOTO CaMO3apOXACHUS XKU3HU M €€ omnpoBepkeHue omnbitamu D. Penw,
JI. Cnannaunianw, JI. I[Tacrepa. [IpoucxoxaeHue ®U3HA U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HEOpraHW4eckoil 3Bostouuu. [lmaneraphHas (reosoruueckas)
ABOJIONMS. XHUMHUYECKasT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHMYECKUX BEIECTB
n3 Heopranumdeckux. OmeiT C. Mumiepa u I'. IOpu. OOpazoBaHue NOJIUMEPOB
3 MmoHoMmepoB. Koanepsarnas runore3a A.M. Onapuna, runore3a nepBUYHOr0 OyIb0HA
Jlx. Xonneitna, renerudeckas runote3a I'. Mémnepa. Puboszumer (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emiin 1 MeToApl €€ u3ydeHus. Vickonmaemple OopraHM4eCKHUE OCTATKH.
['eoxpononoruss u e€ wmetoapl. OTHOCUTENbHAsT W aOCOJIOTHAs TIE€OXPOHOJIOTHS.
['eoxpoHOJIOrMYECKas MIKaja: S0HbI, dPbl, IEPUOBI, STOXU.

HauanbHble sTanbl opraHndeckou 3Bosronuu. [losBieHue M 3BOMIOIMS IEPBBIX
KJIETOK. DBoJtolMs MeTabonu3Ma. Bo3HuKkHOBeHHE nepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OMOIJIEHKM KaK aHAJOT MEepBBIX Ha 3emsie cooOuiecTB. CTPOMATOMTHI.
IIpokapuOThI U DYKapUOTHL.

[Ipoucxoxaenue »>ykapuoT (CHUMOMOTEHE3). DBOJIOLMOHHOE MPOUCXOXKICHHE
BUpYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHn3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX
I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BBOJIOUMMA BbICHIMX pacTeHuil. OCHOBHbIE apoMOp(o3bI
pacteHuii. Beixon pacrenui Ha cymry. [losiBiieHne ciOpOBBIX paCTEHMM U 3aBOEBAHUE
uMmu cymn. CemeHHble pacTeHus. [IponcxoxieHrne HBETKOBBIX PACTEHHIA.
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OcHOBHBIE 3Tambl 3BOJIIOLMK KUBOTHOTO Mupa. OCHOBHBIE apoMOpPQO3bI
*KUBOTHBIX. Benzackas dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOpHoBble KUBOTHbIE. JKu3HB B BOAE. OBOJIONMUS IO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentmii. [IpoucxoxaeHrne MICKONUTAIONUX U ITHII.
[Tpuniun xiatoueBoro apomopdosa. OcBoeHHe OEClO3BOHOYHBIMU M TTO3BOHOUYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3Butre *)u3HM Ha 3eMiie IO 3paM M MEepUoAaMm: apxeu, MpoTepo30il, majieo3ou,
Me30301, KaitHo30M. OOIas xapakTepUCTHKa KJIMMaTa M TE€OJIOTMYECKUX MPOIECCOB.
[TosiBneHMEe W paclBET XapaKTEPHBIX OPTraHU3MOB. YTJIEOOpa3oBaHUE: €ro yCIOBUS H
BJIUSTHUC HA Ta30BBIN COCTAaB aTMOC(HEpPHI.

MaccoBbie BBIMUpPaHHUSI — OKOJOTHMYECKHE KPHU3UCHI mpouuioro. Ilpuuunsl u
CIEACTBUA MAacCCOBBIX BbIMUpaHUWA. COBPEMEHHBIA JKOJIOTMYECKHM KPHU3HUC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHass cucTteMa oOpraHudeckoro Mwupa. I[lpuHnunel kiaccuduKauu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIBI OPTaHU3MOB.

JleMoHcTpanmun

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, N.1. Meunukos, A.1. OnapuH,
JIx. Xonnaeiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombita . Penm», «Cxema ombita JI. ITlactepa
10 U3YUYECHUIO CaMO03apOkKACHUS KU3HI», «Cxema onbita C. Musepa, ['. FOpuy», « 9tambl
HEOPTaHUYECKON 3BoONOLUN», «l'eoxpoHonormyeckas mkana», «HadanbHble 3Tamel
OpraHUYecKo HBOMIONUNY», «CxeMa o0pa3oBaHUS JYKAPUOT MyTEM CHUMOMOTEHE3ay,
«Cucrema >xuBol mnpupoaw», «CTpoeHue BuUpYyca», «ApoMopdo3bl pacTeHUi»,
«Punnodute»y, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIT,
«Mxwm», «llanmopotHuku», «l'omoceMeHHbie pacTeHus», «OpraHbl [BETKOBBIX
pacteHui», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «ApPOMOp(hO3bl KUBOTHBIX,
«IIpocrerimme», «Kumeunonosnoctusiey», «llmockue yepBu», «UIEHUCTOHOTHEY,
«Pw10BIY, «3eMmHOBOmHBICY, «lIpecMbikarommecs», «lITHIBDY, «MIIEKOIHUTAIOIINECY,
«Pa3BuTHE XHM3HM B apXemckoul 3pe», «Pa3BuThe XU3HU B MPOTEPO3OUCKOU 3pPE»,
«Pa3BuTHE XU3HM B NAJICO30MCKOW 3pe», «Pa3BuThe XU3HU B ME3030MCKOU 3pey,
«Pa3BuTHE XM3HM B KalHO30MCKOW 3pe», «COBpEeMEHHas CUCTEMa OPraHUYE€CKOro
MUPay.

Oo6opynoBanue: repObapuu pacTEHUI pa3IuYHBIX OTAEIOB, KOJUIEKIIUN HACEKOMBIX,
BJI&YKHBIE TIpenapaTbl WBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUH HWITIOKOXKHX,
CKEJIETHI I03BOHOYHBIX KMUBOTHBIX, UyUesa IITULl U 3BEPEH, KOJUIEKIIMM OKaMEHEJIOCTEM,
IIOJIE3HBIX MCKOIAEMBIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas naboparopHas pabora «MonenupoBanue onbiToB Musnepa—tOpu
N0 U3YYEHUI0 aOMOTeHHOTO0 CHHTE3a OpraHUYEeCKUX COEIWHEHMH B TEPBUYHOMN
aTMocdepe».

JlaGoparopHas pabGoTta «M3ydyeHue U OMMCaHHE HMCKOMAEMBIX OCTATKOB APEBHUX
OpPTraHHU3MOB).
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[IpakTuyeckas paborta «V3ydueHune OCOOCHHOCTEM CTPOEHUS PACTEHHUM pa3HBIX
OTJIETIOBY.

[Ipaktuueckas pabora «M3ydeHue 0OCOOEHHOCTEW CTPOCHHSI TO3BOHOYHBIX
YKABOTHBIX).

Tema 5. IIpoucxoxkieHue YeJ0BeKa — AHTPOIOIeHe3

Pa3znenel u 3a1aum anTponosorui. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIIEHHME TIPEJICTABICHUA O MPOUCXOXKICHUH 4YeloBeKa. PennrunosHele
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoacTBO yenoBeKka € KUBOTHbIMU. (CHCTEMAaTHYECKOE IOJO0KEHHUE YEJIOBEKA.
CBuIeTENbCTBA CXO/ICTBA UEJIOBEKA C KUBOTHBIMHU: CPaBHUTEILHO-MOP(OIOTHYECKUE,
AMOpUOIOTHYECKHE, PU3N0I0r0-OMOXUMHUYECKHUE, ToBeAeHYecKrne. OTInYus YyeaoBeKa
OT JKUBOTHBIX. [IpAMOX0K/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3Burtne
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIbHON CHCTEMBI.

JBrxymue cuibl (QakTopbl) aHTPONOreHe3a: OWOJOTMYECKUE, COLUAIbHbIE.
CooTHo1ieHne OMOJIOTMYECKUX U COLUAIBbHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM aHTpOIOreHe3a. PaHHue yenoBeKkooOpa3Hble 00€3bsSHbI
(MpOKOHCYJIBI) U paHHHUE MOHTUIbl — OOIIME MPEAKH YEIOBEKOOOpa3HbIX 00€3bSIH U
JTr0Jed. ABCTpPaJONUTEKHM — JBYHOTHME MNpENKH Jironeid. YUeoBeK yMelblid, IEpBbIC
W3TOTOBJICHUSI OpyAud Tpyaa. YemoBeK NPSMOXOMSIIIMN W TEPBBIM BBIXOX JIIOACH
3a npenenbl Appuxu. Yenosek reiaenb0eprckuii — o0muil IpeaoK HeaHIepTalIbCKOro
4eJIOBEKa U YEJI0BEKA pa3yMHOI0. YenoBek HeaHIepTAIbCKUI KaK BUJ JTFOJEH XOJIOTHOIO
KInuMarta. YemoBeK pasyMHbI COBPEMEHHOTO THIMA, JEHUCOBCKUW YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoMHKa.

OBOJIIONMST COBPEMEHHOTO 4YesioBeka. EcTecTBeHHBIH OTOOp B MOMYJISIHSIX
yenoBeka. MyTalMoHHbIN Tporiecc U noiuMopdusm. [lonmynasiuuoHHbie BOJHBI, Apend
I€HOB, MUTpaLUs U «3PPEKT OCHOBATENSD) B MOMYJISLHUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel:  eBporeouaHas
(eBpasmiickas), aBCTpalio-HETpOMIHAA (dKBaTOpUaIbHAs), MOHTOJIOMJHAs (a3MaTCKO-
amMepuKaHckas). Bpems W nIyTH pacceleHus YeloBeKa IO IulaHeTre. EIMHCTBO
yenoBeueckux pac. Hayunas HecocrosiTenbHOCTh pacuszma. [IpucnocoOneHHOCTh
YEJIOBEKAa K Pa3HBIM YCIOBHUSM OKpYXKaromieh cpenbl. Biusaue reorpadudeckoit cpess
u Aperidpa reHoB Ha MOP(DOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucIuIUIMHApHBIE METONIBI B (U3HYeCKOr (OMOIOTMYeCKO) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS AHTPONOJIOTHS. W MAJCOAHTPONOJOTHS YEJIOBEYECKHUX IOIMYJIALIHM.
buocounanbHble HCCIENOBaHUS MPUPOABI 4YenoBeka. lccnenoBaHue KO3BOIOLUN
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toprpersr: Y. {apsun, JI. Jluku, f.5. Porunckuii, M.M. I'epacumos.

Tabmuiel 1 cxembl: «MeToJIbl aHTPOMOJOTHNY, «['OJIOBHOM MO3r YeIOBEKay,
«YenoBekooOpa3Hbie  00€3bsiHbI», «CKeNeT 4YelloBeKa U CKENeT IIMMIIaH3e»,
«PyIuMeHTBl W aTaBU3MbDY, «/[BHKyllHE CHIIBI aHTPOINOTEHE3a», «DBOJIIOLIMOHHOE
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JPEBO YEIIOBEKA», K ABCTPATIONUTEK», «HeNOBEK yMEIbIiy, «HenoBeKk MpIMOXOsIINL»,
«JlenncoBckuit uenosexk» «Heannepranbup», «KpomanboHIb, «IIpenku denoBekay,
«OTansl HBOJIIOLINH YEIOBEKa», «Packl yeIoBeKay.

OO0opyoBaHME: MYJISDKA OKaMEHEJIOCTEH, MPEeIMETOB MAaTEPUAIbHON KYJIbTYpPBI
NpEeIKOB deNoBeKa, penpoaykuuu (dororpaduu) KapTuH ¢ MHUDOTOTHUECKUMU U
OMONEMCKUMHU  CIOKETaMH  MPOUCXOXKACHHSI  YelloBeka, Qororpaduu  HaXOJOK
MCKOMAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb YepeIa YeIOBEKa U yepena
IIMMIIAH3€, MOJEJb KWUCTH 4YEJIOBEKA M KHUCTH IIMMIIAH3€, MOJEIHA TOpca IPEIKOB
YEJ0BEeKa.

JlaGopatopHas pabota «l3yueHne 0ocOOEHHOCTEH CTpPOEHHUsI CKeJeTa YelIOBEeKa,
CBSI3aHHBIX C IPSIMOXO0KICHUEM).

[IpakTnueckas padota «3yueHue 3K0IOrHuecKrx aganTaluil YeI0BEKay.

Tema 6. Jkojiorussi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karolleil cpeaoi

3apoxneHne W paszBuTHEe SKoioruu B Tpynax A. I'ymOonsara, K.®. Pynbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. Cykau€sa. Pa3nensl u 3a1a4u 3K010THH.
CBs13b KOJIOTUHU C IPYTUMH HAYKAMH.

Mertoasl skosioruu. IloneBpie HaOMOACHUS. OKCIEPUMEHTHI B  SKOJOTHH:
NPUPOAHBIE U TabOpaTOpHbIe. MOAEINpPOBaHUE B SKOJIOTUU. MOHUTOPHUHT OKpYKatolen
Cpebl: TIOKAJIbHBIN, PErHOHATBHBIN U TJI00aTbHBII.

3HauYEHHUE HKOJIOTHUYECKUX 3HAHUM ISl YeIOBEeKa. DKOJIOTHYECKOE MUPOBO33PEHUE
KaK OCHOBa CBfA3€H YEJIIOBEYEeCTBA C MNpupoAor. PopmMupoBaHHE HSKOJOTHUECKON
KYJBTYPbI U SKOJIOTHYECKON IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanyu

[ToptpeTsr: A. I'ym6onbar, K.®. Pynse, H.A. CeBepiios, O. ['ekkens, A. Tencnu,
B.H. Cykaués.

Tabmuubel u  cxembl: «Pasgensl skojiormm», «MeToapl 3KkoJiorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEAbD.

JlabopaTopHas padota «3ydeHue MeTo0B HIKOJIOTHYECKUX UCCIIETOBAHUIN.

Tema 7. OpranusmMsl U cpea OOUTAHUS

Okosiornueckre (QakTopbl M 3aKOHOMEPHOCTH MX JAeicTBuda. Knaccuduxanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmue
3aKOHOMEpPHOCTH  JIEUCTBUSl  JKoJorMueckux  (akropos. I[lpaBuino MHHMMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTECHOOHMOHTHBIC
OpPTraHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIBl PACTEHUN U
JKUBOTHBIX TIO OTHOIIEHHUIO K CBETY. CUTHaJIbHAsA poiib cBeTa. DOTONEPUOIU3M.

Temnepartypa kak sxoorudeckuit pakrop. JleiicTBrue Temmnepatrypsl Ha OpraHU3MBI.
[ToliKunOTepMHBIE U TOMOWOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbIC
OpPTraHU3MBI.
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Bnaxnocte kak  skojormueckuit  Qaxtop. Ilpucmocobnenus — pacteHuit
K TOJJIep>KaHuI0 BojiHOTO OanaHca. Knaccudukaius pacTeHUI 10 OTHOIIEHUIO K BOJIE.
[Ipucnoco6ieHust KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenbl oOuTaHHUs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAs,
rIyOMHHAs MOANOYBEHHAsI, BHyTpUOpTaHu3MeHHass. DU3NKO-XUMUYECKUEe 0COOEHHOCTH
cpen obuTtanust opraHu3MoB. [Iprcrnocobenns opraHu3MoB K JKU3HH B Pa3HBIX Cpejax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHUE pUTMbI. CyTOUYHBIE U TOJAMYHbIC
putMbl. [Iprucrnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HU.

XKuznennsie popmbr opranu3moB. [lonsitTue o xku3HeHHOU ¢opme. Ku3HEHHBIC
dbopMbl pacTeHMil: JepeBbsl, KYCTApPHUKH, KYCTAPHUYKHU, MHOTOJETHUE TPaBBHI,
ONHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI,
a’3poOnoHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢dakTopel. Buapl OMOTHYECKMX B3aUMOJEHCTBUNA: KOHKYPEHLHS,
XUIHUYECTBO, cuMOno3 u ero ¢Gopmel. [lapasutusm, koomeparusi, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxJieOHWYecTBO). HeTpoduueckue B3aumoneicTBus
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICUCTBUI
JUIsL CYIIECTBOBaHUS OPraHU3MOB B cpene oOuTaHusd. [IpuHIMI KOHKYPEHTHOTO
VCKIIFOUCHHS.

JleMoHCcTpanuu

Tabmuiet W cxeMbl:  «Okojorudeckue  (paxTopel», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKHE TPYIIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerIOKpOBHBIE
JKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJIOTMYECKHE  aJanTaluu
YKUBOTHBIX», «Cpeibl 00MTaHUs OpraHu3MoBY, «buonornyeckue puTMby, «Ku3HEeHHbIE
dbopMbl  pacTeHHII», «OKu3HeHHbIe bopMBl  KUBOTHBIX, «JKocucreMa
HIMPOKOJIMCTBEHHOTO Jiecay, «IJKOcUCTeMa XBOHWHOro Jeca», «llenu mnuTaHusy,
«XunrauyectBoy, «Ilapasutuzmy», «Konkypenuus», « Cumonos», «KommeHcammzmy.

OOGopynoBanue: repbapuu pacTeHUI U KUBOTHBIX, IPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3MTUYHBIX JKOJOTHYECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TEHETIOOMBBHIX U
TEHEBBIHOCIIMBBIX PACTCHHI, CBETOIIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIIHUBBIC
KOMHATHBIE pacTeHusi, repOapuu W KOJJICKIIMU TETUIOMIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMUYMBBIX PACTEHUH, dydela TMTULl W 3Bepei, TrepOapuu pacTEeHUM,
OTHOCSIIIMXCS K Turpoduram, kcepoduram, MezopuraMm, KOMHATHBIE PACTEHUS JaHHBIX
TpyNI, KOJUISKIIMH KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpefax, repdapuu U KOJJICKIIUU
pacTeHUl W >KUBOTHBIX, OOJIAJAIONIUX YEepTaMU MPUCTIOCOOJICHHOCTH K CE30HHBIM
U3MCHEHUSIM YCIIOBUW KU3HU, TepOapuu U KOJUICKIIUU PACTCHUM W KUBOTHBIX
pPa3TUYHBIX KU3HEHHBIX (hOPM, KOJUICKIIUM >KMBOTHBIX, YYAaCTBYIOIIUX B Pa3IAYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pabora «BbIsiBIeHHE MPUCIOCOOJIEHUM OPraHU3MOB K BIIUSHHIO
CBETa».

JlabopaTtopHas pabora «BbIsiBIeHHE MPUCIOCOOJICHUM OPraHU3MOB K BIIUSHHIO
TEMIIEPaTypPbI».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUS.
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Tema 8. IkoJ10rusi BUAOB M MOMYJISIIIUAI

DKOJIOTHYECKHE XapaKTEPUCTUKHU TMOMyNsaiuu. [lomynsius kak OuoJioruveckas
cucrema. Pojib HEOTHOPOTHOCTH cCpeibl, (U3NUECKUX OapbepoB U OCOOCHHOCTEH
Ouosiorud BHUAOB B (POPMHUPOBAHMHU MPOCTPAHCTBEHHOM CTPYKTYPhI TOMYJISIUI.
OCHOBHBIC TIOKA3aTEJIM MOMYJISAIMUA: YUCICHHOCTb, TJIOTHOCTh, BO3PACTHASI U TOJIOBas
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCThH, MUTPALIUSL.

Dxonoruyeckass CTpykrypa mnonyiasiuuud. OIeHKa YHCIEHHOCTH IOMYJISIUU.
JAvHaMuka mnonmyJsiiuu W e€ peryisauus. buoThyeckuid TOTEHIMAT MOIMYJISLUY.
MoaenupoBanue IUHAMHUKHA MOONYyJsiMU. KpuBBIE pocTa YUCICHHOCTH MOIMYJIALUU.
KpuBsie BbDKUBaHUA. Perymnsius 4ucaeHHOCTH MOMYJIAIMUN: POJb (DAaKTOPOB, 3aBUCSIINX
Y HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTUUECKHEe cTpaTeruu BuoB (r- u K-ctparerun).

[TonsiTue 00 3Ko0JI0TMUECcKON HuUlIe BUaa. MectooOutanue. MHOromMmepHas MOJeIb
skonornueckon Humum k.M. XarunHcoHa. Pa3Mmepbl JKOJIOrMYECKOM  HHIIW.
[ToTeHUMaIbHAS U PEATM30BaHHAS HUILIU.

Bun kak cucrema nonynsinui. Apeansl BUIOB. BUABI U X KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKHUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTU MOBEAECHUA U MUIPALMI KUBOTHBIX. BHONOrMYecKre WHBA3HU
YyKEPOJHBIX BUIOB.

JeMoHcTpanmun

[Toptpert: k.. XarunHCOH.

Tabmuubl W cXeMbl:  «OKOJOTMYECKHE  XApAKTEPUCTUKU  MOIMYJISIIIUN,
«IIpocTpaHCcTBEHHasi CTPYKTypa NMOMyiIsiuun», «Bo3pacTHele mupaMuabl MOMYJISIIIUN,
«CKOpOCTh 3acelieHUs] TOBEPXHOCTH 3EMJIM Pa3IMYHBIMU OpraHu3Mamm», «Mojeib
skonorndeckor Huiu Jx. M. XaTauHcoHay.

O6opynoBanue: repOaprun pacTeHUM, KOJJICKITUN KUBOTHBIX.

JlabGoparopHas pabota «IIpucrnocobsieHus ceMsiH paCTEHUN K PACCETICHUION.

Tema 9. Dkos10rHUsi cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBa opranu3MoB. bruorieHo3 u ero cTpykrypa. CBs3U MEX]ly OpraHu3MaMu
B OHMOILIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHANIBHBIE OJIOKH
OpraHU3MOB B OJKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckue
ypoBHH. Tpoduueckue nenu u cetr. Adnotnyeckne 60K SKOCHCTeM. [10UBBI U MBI
B 3KocucTeMax. KpyroBopoT BeIleCTB M HOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTEIM SKOCHCTEMBI. bromacca W OpOayKIHs. DKOJIOTUYECKUE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxka sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuuHbie u
BTOPUYHBIE CYKIECCUM U UX MPUYHHBI. AHTPOIMOT€HHBIE BO3JEHUCTBUS HA CYKIIECCHUMU.
KnumakcHoe coobmiecTBo. buopasnoobpasue u moaHoTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOILIECTB.

[IpuposiHbIE PKOCUCTEMBI. JKOCUCHEMbBL 03€P U peK. IDKocucmemvl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

28



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriuyOn€éHHBINH YPOBEHb)

AHTpONOreHHbIE 3KOCUCTEMBI. ArposkocucTeMa. ArpoueHo3. Paznmuuus Mmexmy
aHTPOIIOTCHHBIMHU U TIPUPOTHBIMH SKOCHCTEMAaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
dayna. Cunantponuzanus Tropojackoil ¢ayHbl. buonoruueckoe M X035HCTBEHHOE
3HaYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN  OpraHU3MOB
B DKOCHCTEMax. Poib Kackaonozo aghghexma u 6u008-30uhuxamopos (knouesolx 61U008)
6 ¢ynukyuonuposanuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXAY CMEXKHBIMU
HKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJALMA U DKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3JCHCTBUH.

Mexanuzmvl 6030eticmeust 3a2psA3HeHUll PA3HBLIX MUN08 HA CYOOP2aHU3IMEHHOM,
OP2aAHUIMEHHOM, NONYJIAAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKON0SUUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  8030elicmaus.  MeTojonorus ~ MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIOTCHHBIX IKOCUCTEM.

JleMoHcTpanmun

IToptpet: A.JIx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMAa IMIMPOKOIMUCTBEHHOTO
jecay, «JKOCHCTeMa XBOWHOro Jecay, «DYyHKIMOHAIbHBIC TPYIIEI OpPraHU3MOB
B dKOocucTeMe», «KpyroBopoT BelIecTB B dKocucteMmey, «llenu nutanus (mactouiHas,
JNETPUTHAS)», «IKOJOTHYEeCKas TMHUpaMujia dYucen», «IKOJOoruyeckas MHUpaMuja
onoMaccel», «DKoJOTHYECcKass mnupamuja osHeprum», «OOpazoBanue O60J0TaY,
«[lepBuunasi cykueccus», «BoccTaHOBIeHHE Jieca TMOCIE MOXapay, «IKOCHUCTeMa
o3epa», «ArporeHo3», «KpyroBopoT BemIECTB W MOTOK JHEPTHH B arporeHo3e»,
«IIpumepsl ypOOIKOCUCTEMY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, yydelia MTUIl U
3Bepei, repOapuu KyJbTYPHBIX W JAWKOPACTYIIMX PACTECHUH, aKBapUyM KaK MOJIETh
IKOCHUCTEMBI.

IIpaxmuueckas paboma «VI3yuenue u onucanue ypOo0oIKOCHCTEMBI.

Jlabopamopnasa paboma «VI3ydenuwe pa3zHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

Ixckypcus «IKCKypCus B THTUYHBINA OMoTeo1ieHo3 (B 1yOpaBy, Oepe3HsiK, CIbHUK,
Ha CyXOJIOJbHBIN WM MOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKcKypcusi K IKCKYPCHS B arpo3KOCUCTEMY (Ha T0JIEe WIIH B TETUTMYHOE XO3SICTBO)».

Tema 10. Buocdepa — riiodajbHas IKOCUCTEMA

buochepa — oOmeruianerapnas o6ojouka 3emMiM, TA€ CYIIECTBYET WIIA
CYIIIECTBOBaJla KW3Hb. Pa3BuTHE mpejactaBieHuii o Ouochepe B Tpymax I. 3rocca.
Yuenne B.U. Bepranckoro o omocdepe. Obmactun Ouochepsr u e€ cocrta. Kupoe
BEIEeCTBO Orochepsl 1 ero PyHKIUY.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouochepbl Kak
riobanbHON 3KocucTeMbl. [[uHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIICCTB M OHMOr€OXMMHUYECKHE ILHKIBI (yriepoja, a3oTa). PUTMHUYHOCTL SBICHHIA
B Omocdepe.
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3oHanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAaHHbIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTEIMU, CaBaHHBI, MyCTHIHH,
TPONHMUYECKHUE JIECa, BHICOKOTOPhs. Kiumar, pacTUTENbHBIA M KUBOTHBI MHUp OHOMOB
CYIIH.

CtpykTypa U (QYHKIUS >KMBBIX CHUCTEM, OIIEHKAa UX PECYpCHOTO MOTEHLHANa U
ounochepHbIx QyHKIUH.

JeMoHcTpanyu

[Toptpetsi: B.1. Bepnaackuii, 3. 3rocc.

Tabmuupr u cxembl: «l'eochepsr 3emnm», «KpyroBopoT a3ora B HpUPOJE»,
«Kpyrosopor yriepoga B npupoae», «KpyroBopor Kuciopoga B IPUPOIEH,
«KpyroBopoT BojbI B Ipupoie», «OCHOBHBIE OMOMBI cylny, «KnmuMaTtuyeckue mnosica
3emmm», «TyHnppa», «Taitray, «Cmemansbid Jsec», «lIIAPOKOTMCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «[lycTbiHsy, « Tponuueckuii gecy.

OO0GopynoBanue: repdbapuu pacTEeHUI pa3HbIX OMOMOB, KOJUIEKITUN KUBOTHBIX.

Tema 11. YestoBek U OKpyKaOIIAs cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHUE BO3YIIHON cpenbl. OXpaHa Bo3ayxa. 3arps3HeHue BOJHOU cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa NOYBEHHBIX peCypcoB. M3MeHeHue
KJIMMATA.

AHTPONIOr€HHOE BO3JECUCTBUE HA PACTUTENIBHBIA M JKMBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE IPUHIIMIIBI OXPaHbl MPUPObl. KpacHsie
kauru. Oco6o oxpansiembie npupoansie Tepputopun (OOIIT). boranndeckue caasl U
300JIOTMYECKHUE TTApKH.

OCHOBHBIE NPHUHIMUIBI YCTOMYMBOIO PAa3BUTHs 4YEJIOBEYECTBA M IPHUPOJBI.
PannonansHOE MPUPOIONOJIB30BAHUE U COXpPAaHEHUE OMOJOTHYECKOrO Pa3zHOoOpasus
3emun. OO1IMEe 3aKOHOMEPHOCTH TJI00ATBHBIX IKOJOTUYECKUX Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3UCA U €r0 BEPOSITHBIE MTOCIEICTBHUS.

Pa3BuTHEe METOIOB MOHUTOPMHIA PA3BUTHUSl OMACHBIX TEXHOTECHHBIX IPOILIECCOB.
CucmemHvle uccie0o8anus nepexooa K pecypcocbepezarowjeti u KOHKYpeHmocnocoOHou
oHepeemuke.  buonocuueckoe  pasnoobpazue u  oOuopecypcvl. Hayuonanvuoie
ungopmayuonHvle cucmemul, obecneuusaowue 00OCMyn K UHGopmayuu no cOCMOSTHUI
omoenbHblX 8u008 U skocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0pvObL ¢ bUONo8pedcOeHusMU. Pexoncmpykyus MopcKux u Ha3eMHbIxX 9KOCUCTEM.

JleMoHCcTpanuu

Tabnuiel 1 cxembl: «3arpsisHEHHE aTMocdepbl», «3arps3HEeHUe TUIpochepb»,
«3arpsizHeHue nouBby, «IlapHukoBeiil 3¢dexT», «Ocob0 oxpaHseMble MPUPOIHbBIE
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.

O6opynoBanue: dhoTorpaduu oxpaHseMbIX paCTeHHM 1 )KUBOTHBIX KpacHoit kHUTH
Poccuiickon @enepanuun, KpacHol KHATH peruoHa.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI
1O BUOJIOTN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yIbTaTaM OCBOEHHUS 00yJarOIIMMUCS
nporpaMMm CpelHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE, METANpeIMETHbIE U
IIPEAMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTrpaMMbl MO OHOJOTHUHU
BBIICJICHBI  CJIEAYIONIME COCTAaBISIONIME: OCO3HAHHUE OOYYaIOIUMHUCS POCCUHUCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOIIPEICIICHUI0, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IICHHOCTEH W
UCTOPUYECKUX  TPAIAUIUN  pa3BUTHS  OMOJIOTMYECKOrO0  3HAaHUS, TOTOBHOCTD
U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATEIHHOCTU 1IEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOTr0 OOpa30BaHUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH )KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUSI MPOTPaMMBbl MO OHOJIOTMHM JOCTUTAIOTCS
B  C€IMHCTBEYYCOHOMU U BOCIIUTATEIbHOM  JEATEIIBHOCTU B  COOTBETCTBUU

C TPAJAWLIHUOHHBIMH POCCUHUCKUMHU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPHUHSTHIMH B OOIIECTBE MpaBWIaMH W HOpPMaMHu
MOBEJCHUSA M CIOCOOCTBYIOT —TIpOIleccaM CaMOIO3HAHMs, CAaMOBOCIUTAHUS |
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3ULUM JTUYHOCTH, MATPUOTHU3MA U YBAKCHUS
K 3aKOHY M TIPaBOMOPSIIKY, YEJIOBEKY TpyJla M CTaplieMy MOKOJCHUIO0, B3aUMHOTO
yBaXXEHUs, OEpEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIEIUI0 W TPATUIUAM
MHOTOHAlIMOHAILHOTO Hapoaa Poccuiickoin deaeparuu, Ipupoie U OKPYy-Karollien cpeie.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI y4eOHOro mnpeaMera «buoaorus» JOJIKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYYArOIIMXCS ~ PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3ULUEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCSKICHUH, COOTBETCTBYIOITUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOI'O ONbITa U OIBITA
NEATEeIbHOCTH B TPOILIECCE pean3alliM OCHOBHBIX HAMpPaBJICHUN BOCIUTATEIHHOU
JIEATEeIIbBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMU OOYYAIOIIErocsl KaKk aKTUBHOTO |
OTBETCTBEHHOTO YJICHa POCCUHCKOTO O0IIECTBA;

OCO3HAHHME CBOUX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KCHUE 3aKOHA
Y TIPaBOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATCIBLHOCTH IMPH CO3AaHUU YYCOHBIX
IPOCKTOB, PEIICHUU YYeOHBIX U MO3HABATEIBHBIX 33J1a4, BHIOJHECHUNA OMOJIOTUYECKUX
IKCIIEPUMEHTOB;

31



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriuyOn€éHHBINH YPOBEHb)

CIIOCOOHOCTBh OMPENENATh COOCTBEHHYIO NMO3UIMIO [0 OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOU XKU3HHU U OOBSICHSTH €€;

YMEHHE YYWUTHIBAaTh B CBOMX JACHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTUBHOIO
B3aUMOJICUCTBUS JIOAEH C Pa3HBIMH YOEKIACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMHU M
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUECKOT0 COAEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JESTEIIBHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHMSI:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKAAHCKOW HIEHTUYHOCTH, MNATPUOTH3MA,
YBOXKEHHUSI K CBOEMY HapOJIy, YyBCTBAa OTBETCTBEHHOCTH Iepeln PoamHoM, ropaoctu
3a CBOM Kpad, CBOWO PonnHy, CBOW A3BIK M KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHAIBHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOLIEHHWE K IPUPOJHOMY HACIEAUI0 W NaMATHHKaM IPHUPOJBI,
JTOCTHKEHHUSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/JIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMH, TTOHUMaHUSl 3HAUY€HUs OMOJIOTMM B MO3HAHWU 3aKOHOB IPHUPOJBI, B KU3HU
YEJIOBEKa U COBPEMEHHOIO 00IIECTBa;

uaelHas yOEeXIEHHOCTb, TOTOBHOCTb K CIY)KEHHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STHUECKOTO ITOBEICHHUS,
CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;
OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMUHUBOTO OYyAYIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POJWTENISIM, CO3JaHUI0O CEMbM HAa OCHOBE
OCO3HAHHOT'O MPHUHSATHUS IIEHHOCTEH CEMEMHOM WU3HU B COOTBETCTBUU C TPAAULUASIMU
HapoaoB Poccuu;

4) 3CTETHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAyYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIIECHUIH;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MPOSABIIATH
KayeCTBA TBOPUYECKOM JIMYHOCTH;

5) puznyeckoro BocnuTaHusi, GopMHUPOBAHUS KYJIbTYPHI 3I0POBbS H
IMOIUOHAIBLHOTO 0J1ATONMOTy YHSI:

MMOHMMAaHUE W pean3alys 370pOBOro u 0e3omacHOro odpasa KU3HHM (30POBOE
MUTaHUE, COONFOACHUEC TMTHCHUYECKUX MPaBUI U HOPM, COAJaHCUPOBAHHBINA PEKUM
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3aHATUN U OTJbIXA, PETYJsipHas GU3NYECKasi aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHHMsSI K COOCTBEHHOMY (PU3NYECKOMY U ICUXMUYECKOMY
3J1I0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBEACHUS B CUTYALUSIX, YTPOKAIOIINX 310POBbIO U )KM3HU JIOACH;

OCO3HaHUE TMOCJIEACTBUNA M HENPUATHS BpEAHBIX MpPHUBBIUEK (YHNOTpeOsIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPyA0BOro BOCIUTAHUA:

TOTOBHOCTh K TPYly, OCO3HAHHE IIEHHOCTH MaCcTEePCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM U  COIMAJIbHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATh M CaAMOCTOSATEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3nu4HbiM cdepaM MpodeCcCUOHATBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) 3KOJIOTMY€eCKOT0 BOCTTUTAHUS:

AKOJIOTMYECKU LEIECO00pPa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY >KU3HU
Ha 3emJIe, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHHE  YPOBHSA  DKOJOTMYECKOM  KYJbTYpbl: NPUOOPETEHHE  OIbITa
IJIAHUPOBAHMS TTOCTYNKOB M OLEHKH KX BO3MOKHBIX MOCIEICTBUN JIsi OKpYyKarouen
CpEIbl;

OCO3HaHME TJI00AIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEM U IyTeH UX PELICHHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MpUOOpEeTaeMble MPU M3YYEHUU OUOJIOTMH 3HAHUS U

YMEHHUSI IIPU PELISHUU MTPOOIIEM, CBA3AHHBIX C PALlMOHAIBHBIM PUPOAOIOJIb30BAHUEM
(cobmoneHne mNpaBWil TIOBEACHHMST B TMPHUPOJE, HAMNPABICHHBIX HA COXPAaHEHUE
paBHOBECHA B DKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATHE JCHCTBUM, MPUHOCAIIUX BpEI OKPYKAIOIMIECH MPUPOIHON
cpele, yMEHUE IMPOTrHO3UPOBATh HEOIArONPUITHBIE SKOJOTUYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Yue pa3BUTOIO JKOJOTWYECKOTO MBIIIJIEHUS, JKOJOTHUYECKON KYJIBTYPHI,
ONbBITA JIEATENBHOCTH 3KOJOTWYECKOW HANpPaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B MO3HABaTEJIbHOW, KOMMYHMKATUBHON U COIIMAIBHOW MPAKTUKE, TOTOBHOCTH K
YYAaCTHUIO B IPAKTHYECKOMN AEATEIBHOCTH HKOJIOTHUYECKON HAITPABICHHOCTH;

8) HEeHHOCTH HAYYHOI'0 TIO3HAHMS:
cOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOIIECTBEHHON MNPaKTHKH, OCHOBAaHHOIO Ha JHAJOre KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHUKYJIBTYPHOM MHUPE;
COBEPIIEHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIBTYPHI KaK CpeICTBa
B3aMMOJICHCTBHSI MEXTy JIOJABMHU U TIO3HAHUS MHPA,
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OHUMaHUe crieluUKNA OMOJIOTUN KaK HAyKH, 0CO3HAHUs €€ PO B POPMHUPOBAHUH
pPaIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHWU IEJIOCTHOTO TPECTaBICHUS
00 OKpy’KarIleM MUpPE KaK O €JMHCTBE MPUPOIBI, YeJIOBEKa W OOIIECTBA, B MIO3HAHUU
NPUPOJIHBIX 3aKOHOMEPHOCTEH W pelmIeHUH TPOOJIeM COXPAaHEHUS TMPUPOIHOTO
paBHOBECHS,

yOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTMHM JJIi COBPEMCHHOW IIMBHIIM3AIINM:
oOecrieueHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHBIC MPOOJIEMbI Pa3BUTHS UYEIOBEUYECTBA,
MoMCKa TyTeH BBIXOJA W3 TJIOOATBHBIX JKOJOTHYECKUX TPoOIeM U 0OecreUeHHUsI
nepexofa K YCTOMYMBOMY pPa3BUTHIO, PANMOHAILHOMY HCIOIB30BAHUIO MPUPOTHBIX
pecypcoB U (GOPMHUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTUYECKUX 3HAHUN B IEISAX MOBBIIICHUS
oOIIel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
GYHKIIMOHATBLHOW TPAMOTHOCTH OOydYaroImmxcs, G(OPMHUPYEMOH TpH HW3YUCHUHU
OnoIorHy;

MOHUMaHUE CYIIHOCTA METOJIOB IIO3HAHMS, HCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJL30BaTh MOJydaeMble 3HAHWS I aHAIW3a U O0BSICHCHUS
SBJICHMM OKPYXAIOIIEro MUpa M MPOUCXOASIIUX B HEM HU3MEHEHUMN, YMEHUE JeaTh
00OCHOBaHHBIE 3aKJIIOUCHHUS HAa OCHOBE HAay4HBIX (DaKTOB M HMMEIOLIUXCS JaHHBIX
C TICJTBIO TIOJTYYCHHSI TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CAMOCTOSITEIIBHO MCTIOE30BaTh OMOJIOTHUSCKIE 3HAHUS JIJIST PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEILHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIAUBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHUIO M CaMOOOpPa30BaHMIO,
K aKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHUHU 1O OMOJIOTHH B COOTBETCTBUU C KU3HECHHBIMH
NOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3yiabTaThl OCBOCHHS y4eOHOro mnpeaMera «buoaorus»
BKJIIOYAIOT:  3Ha4YMMble Uil (OPMUPOBAHMS  MHUPOBO33PEHUA  OOyYarOIIUXCS
MEXIMCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIIeHAyYHbIE TOHATHS, OTpaKarolue
I[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CIIEIU(DUKY METOIO0B IMO3HAHUS, UCTIOIh3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHUs, SIBIIEHUE, MPOIECC, CUCTEMa, HAyUYHbIN
dbaKkT, TPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICAOBAHNUE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIICPUMEHT U JIPYTUE); YHUBEPCATIbHbBIC YUCOHbIC ICHUCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHEIC), 00ecCIIeunBaroIIne
dbopmupoBanue (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJIBHONW  KOMIICTCHIIHH
oOyyJarommxcs; CIIOCOOHOCTH 00yJaroIIMXCs HCII0JIb30BaTh OCBOECHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS U YHUBEpPCAIbHBbIC Y4eOHBIE
JICVCTBHS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHUKE.
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B pesynbrare u3ydeHusi OMOJOTMM Ha YPOBHE CpeaHEro oOiiero oOpa3oBaHUS
y oOyuaromerocs OyayT c(pOpMHUPOBaHBI MO3HABATEIbHBIC YHUBEPCAJIbHBIC yueOHbBIE
JENUCTBUS, KOMMYHUKATHUBHbIE YHUBEpCaJIbHbIE Yy4eOHbIE JACUCTBUS, PETYJIATUBHBIC
YHUBEpCaJIbHbIE YU€OHbIE IEUCTBUS, COBMECTHAS JIESITEIIBHOCTb.

Ilo3HaBaTeibHbIC YHUBEpPCAJIbHbIE Y4eOHbIe NeCTBUS
Ba3oBnle Jornueckue 1eCTBUA:

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

MCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUN MPHUEMBI JJOTUYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHMSI, KJTacCU(HUKAIN, 0000IICHUS ), pACKPBIBATh CMBICIT OMOJIOTUYECKHUX
NOHATUHN (BBIACIATh UX XapaKTEpHbIE MPU3HAKH, YCTAaHABIUBATh CBS3U C JIPYTUMU
MOHSITUSIMH );

ONPENEIIATh LENN ACATEIbHOCTH, 3a/1aBas MAPAMETPbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEILHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKHUE IOHATHS 17151 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUUECKUE PaCCYyX JeHUS (MHAYKTUBHBIC, ICNYKTUBHbBIC, 10 aHAJIOTHUN),
BBISBJISITh 3aKOHOMEPHOCTHM U MPOTUBOPEUUS] B PACCMaTPUBAEMBIX  SIBJICHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJBHBIE CPEICTBA ISl MPEIACTABICHHS CYHIECTBEHHBIX
CBSI3€H M OTHOIIEHUHN B M3y4aeMbIX OMOJIOTHUECKUX 00BEKTaX, a TaKKe MPOTUBOPEUHI
Pa3HOTrO0 POJia, BBISBJICHHBIX B PA3IMUYHBIX HH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH pELIEHUS MpoOJeMbl € Y4Y4ETOM aHallh3a HMMEKOUIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLEHMBATh COOTBETCTBHE pPE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TPU PEILICHUH KU3HEHHBIX MPOOIIEM.

ba3oBbie ucciieqoBarebCKue 1eiiCTBUA:

BJaJIeTh HaBbIKAMU Y4E€OHO-UCCIIENOBATEIbCKON U MPOEKTHON NesITeNIbHOCTH,
HaBbIKaMH pa3pelIeHus IpooieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MTOMCKY METOJOB PELICHHs MPAKTUYECKHUX 3a]ad, NMPUMEHEHUIO Pa3JIMYHBIX METOJ0OB
IIO3HAHWUS,

VICIIOJIB30BATh PA3JIMYHBIE BUIbI IESITEIBHOCTH 110 ITOJIYYEHUIO HOBOI'O 3HAHUS, €TI0
UHTEPIIpeTaly, TPeoOpa3oBaHUIO0 U IPUMEHEHHIO B YU€OHBIX CUTYallUsAX, B TOM YHUCIIE
P CO3/IaHUH YYEOHBIX U COLMATBHBIX TPOEKTOB;

dbopMupoBaTh HAay4YHBI THI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MTOHATUAMU U METOJIAMH;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTEIIbHOM NEATEIbHOCTH
Y KU3HEHHBIX CUTYalUsX;
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BBISIBJIATh IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJM3UpOBaTh 3a/1a4y, BbIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOUTh apTyMEHTBI [Tl OKa3aTeILCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUH PELICHHS;

aHAJIM3UPOBATh IMOJIYUYCHHBIC B XOJC PCIICHUS 3aJa4ll Pe3yJbTaThl, KPUTHUCCKU
OLICHMBATh WX JJOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIIHUsIM, OLICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIEJICHAIIPABICHHBIN MOMCK MIEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBUS
B MTPO()ECCHOHATIEHYIO CPENY;

YMETh TICPCHOCHTHh 3HAHUS B II03HABATCIBHYI0O M TPAKTHYSCKYIO O0OJacTH
KU3HEICATEIIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIACTEIH;

BBIJIBUTATh HOBBIE HJICH, PEAJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI U PEIICHUS, CTABUTH
IPOOJIEMBI U 33J1a4H, JOITyCKAIONTNE alIbTEPHATUBHBIC PEIICHU.

Pabora ¢ undopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(MOpManuu (TEKCTe y4eOHOro
nocoOusi, HayYHO-TIOMYJISIPHOM JIUTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX ~0a3ax JdaHHbIX, B VHTepHeTe), aHaIM3UPOBATh HHGOPMAIIHIO
pPa3TUYHBIX BUAOB U (HOPM TPECTaBICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD U
HETIPOTUBOPECUNBOCTD;

(dbopMyIHpOBATH 3aMPOCH U MPUMEHSTh Pa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpe
Oounonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YYEOHBIX 337124,

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHS  MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJbTYpPY AaKTUBHOTO WCIOJIB30BAHUS Pa3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BHIOMPATH ONTUMAJIbHYIO (POPMY TIPEICTABICHUS] OMOJIOTUYECKOM
uHdopmaruu (cxembl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPHU pabOTe ¢ OMOIOTHYECKOM
uHpopMaIen: NPUMEHATh XUMHUYECKHe, (DU3NYECKHe W MaTeMaTH4YeCKue 3HAKU U
CUMBOJIBI, OpMYITbl, a00peBUATYPy, HOMEHKJIATYPY, UCIIOJIH30BATh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alIUTHl WH(POpMaIu, WHOOPMAITMOHHON
0€301acCHOCTH JIMYHOCTH.

KoMmyHukaTUBHBIE YHUBEpPCAJbHbIC y4eOHbIe eiCTBUS

Oo0wmenne:

OCYIICCTBIIATL KOMMYHHUKAIIMKM BO BCCX C(l)ean JKNU3HHU, AaKTHBHO Y4YaCTBOBATb
B JHMAJIOTe WU JUCKYCCHUU IO CYHIECTBY OOCyXkaaeMoW Tembl (YMEHHE 3a/laBaTh
BOIIPOCHI, BBICKA3bIBATh CYKXIACHUA OTHOCHUTCIIbHO BBIIIOJIHCHHA Hpe,unaraeMoﬁ 3a1ayu,
YUUTBIBATHL MHTCPEChI U COIIACOBAHHOCTDH HOSI/IHHﬁ APYIrux y4aCTHHUKOB Aualiora HUJn
JTIUCKYCCUH );
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pacrio3HaBaThb HeBepOaJbHBIE CpeACTBa  OOIICHWS, [OHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CUTYaIlUil, YMETb
CMSIr4aTh KOH(IJIUKTHI U BECTU IIEPETOBOPHL;

BJIQJIETh PA3UYHBIMU CHOcOOaMH OOIIEHHS M B3aWMOJCUCTBUA, IMOHUMATD
HaMEpEeHHsI JIPYTUX JIOJIeH, MPOSABIATh YBaXHUTEIbHOE OTHOILICHHE K COOECEIHHMKY U
B KOPPEKTHOI opme popMyTupOBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMecTHAsI 1eSITEJILHOCTD:

MMOHUMATh ¥ UCTIOIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHANBUAYATHLHON paOOThHI
MIPU PEIICHUU OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
rpynmnoBsIX (JOPM B3aUMOJICHCTBUS MPU PEIlICHUN yueOHOH 3a1auH;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUI C yUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEM Ka)KJI0TO YieHa KOJUIEKTHBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPJUHUPOBATH
JIEVCTBHUS 0 €€ TOCTHKEHUIO: COCTABJIATH IIJIaH ACHCTBUN, pACTIPEAECIATH PO C YIETOM
MHEHUU yYaCTHUKOB, OOCYK/JIaTh PEe3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOrO0 yYaCTHUKAa KOMaHJIbl B OOIIMIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh MAEU C I[O3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryisiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIEC NeHCTBUA

Camoopranmsamnus:

HCIIOJB30BaTh OUOJOTUYECKUE 3HAHUS ISl BBISBJICHUS MPOOJIEM U UX PELICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWM 1E€JIEBbIE U CMBICIOBBIC YCTAHOBKU
B CBOMX JEUCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K KHUBOM MPUPOJIE, CBOEMY 30POBBIO
U 3JI0POBBIO OKPYIKAIOIIHUX;

CaMOCTOSITENIbHO ~ OCYLIECTBIIITh MO3HABATEIbHYIO JIESTEIbHOCTh, BBISBIISITH
npoOJjieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSTEIIbHO COCTaBIIATh IUJIAH PEHICHUs TPOOJIEeMbl C YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

pacIIMpsATh paMKH Y4€OHOTO TIPEeIMETa HAa OCHOBE JINYHBIX MPEAOUTEHH;

JienaTh OCO3HAHHBIA BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;
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OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIUN B Pa3HBIX
00JacTaX 3HAHWM, MOCTOSIHHO TMOBBINIATh CBOW OOpa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHOM pe(IEKCUU KaK OCO3HAaHUS COBEpPLIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€mbl peIEKCUU IS OLIEHKH CUTYalluY, BEIOOpa BEPHOIO PELLICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX [IPU AaHAJIU3E PE3YJIbTaTOB AEATEIbHOCTH,

IIpunsTue ceds U APyrux:
MIPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
MPUHUMATh MOTUBBI U apPTYMEHTBI PYTUX NP AaHAIU3E PE3YIbTATOB AEATECIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3UIIMHU IPYTOr0 YEIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIC pe3yNbTaThl OCBOCHUS COIepkKaHusl yueOHoro npeameta «buomorus
Ha yriayOJIEHHOM YpPOBHE OPHEHTHUPOBAHBI Ha oOecreueHre Mpo(UIbHOTO OO0ydeHUs
oOy4arornuxcst 6uonoruu. OHM BKIIIOYAIOT: crieluduyueckue ajis OMOJOTUM Hay4dHBIC
3HaHMS, YMEHUS W CHOCOOBI JCWCTBHI 10 OCBOCHHWIO, WHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO TMOJIYYEHHUIO HOBBIX 3HAHUN M HMX
MPUMEHEHUIO B Pa3IUYHBIX Y4EOHBIX, a TAKXKE B pPEaTbHBIX >KU3HEHHBIX CUTYaIUsX.
[IpeameTHBIC PE3yIbTaThl IPEACTABIICHBI TI0 TOIaM U3yUYEHUS.

[IpeameTHBIC Pe3yIbTAaThl OCBOCHUS YueOHOTO ITpeaMmeTa «bruonorus» B 10 kimacce
JTIOJIKHBI OTPa’KaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHHM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
OPUPOABl W PEIICHUH MPOoOJEeM pPAIMOHATBFHOTO MPHUPOAOIIOIH30BAHUSA, O BKJIAJC
POCCHUHCKHUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BIQJCHUE  CHCTEMOW  OHMOJIOTMYECKMX  3HAHWK,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIre OMOJIOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTab0Iu3M, TOMEOCTa3, CaMOPETyJISAIUsI, CAaMOBOCITPOU3BEICHUE, HACIEACTBEHHOCTD,
W3MEHYMBOCTh, POCT W pa3BUTHE), OWOJOTMYECKHE TEeOpuu (KJIETOYHAs Teopus
T. IIIBanna, M. Illneiinena, P. BupxoBa, XpoMocOmMHass TeOpus HACIEICTBEHHOCTHU
T. Moprana), yaenust (H.1. BaBunoBa — 0 1ieHTpax MHOTOOOpa3usi M MPOUCXOKICHUS
KyJIbTYPHBIX DPACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB IE€PBOTO TOKOJICHUS,
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pacuieryieHusl, YUCTOThI TraMeT, He3aBUCHUMOro HaciemoBanuss [. Mennens,
TOMOJIOTHYECKUX PSAIOB B HACTEACTBeHHOH n3MenunBoctr H.W. BaBunosa), mpuHIUTIBI
(KOMILJIEMEHTapPHOCTH);

BJIQJICHHE OCHOBHBIMH  METOJAaMU HAy4YHOTO TIO3HAHHUSA,  HCIOJIb3YEeMBIX
B OHMOJIOTMUECKUX HCCICNOBAaHUSX IKUBBIX OOBEKTOB (OMHCaHWE, W3MEpCHHE,
HaOJIFOICHNUE, DKCTICPUMEHT);

YMEHHE BBIJICIATh CYIIECTBEHHBIC MPHU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U
9YKApUOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCIIe OaKkTepHii,
rpuOOB, pacTEHHWH, >KMBOTHBIX M YEJOBEKAa, CTPOCHUS OPraHOB W CHUCTEM OpPraHOB
pacTeHui, JKUBOTHBIX, 4YEJIOBEKA, MPOIECCOB KHUZHEACITEIbHOCTH, MPOTEKAIOIINX
B OpraHM3Max pacTeHHil, )KUBOTHBIX U YEJOBEKa, OMOJIOTMUECKHUX MPOIECCOB: OOMEHa
BelIeCTB (MeTadoJIu3M), TPEBpAIEHUs DSHEPruH, OpOXKEHHUS, aBTOTPOPHOTO U
reTepoTpoPHOro TUMOB MNHUTAHMS, (POTOCMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo03a,
ramMeToreHe3a, JIMOpPUOTeHe3a, IOCTAIMOPHUOHATIBLHOTO  Pa3BUTHS, PA3MHOMKEHUS,
WHAVBUAYAIBHOTO pa3BUTHS oOpraHu3Ma (OHTOT€He3a), B3aMMOJCHCTBHS T'€HOB,
reTepo3uca, UCKyCCTBEHHOTO 0TOO0pa;

YMEHUE YCTAHABJIMBATh B3aUMOCBSI3M MEXJy OpraHOMJAMU KIETKH U HX
GYHKIUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIMSAMHU, MEXKIy OpraHaMH U
CUCTEMaMH OPTraHOB y PACTCHHM, KUBOTHBIX M YEJIOBEKA U MX (PYHKIUIMH, MEKITY
CUCTEMaMHU OPraHOB M MX (QYHKUIUAMH, MEXIY 3TaraMd OOMEHa BEIIECTB, dTaraMu
KJIETOYHOTO IUKJIAa W S>KU3HEHHBIX IUKIOB OPTaHU3MOB, STalamMu SMOPHUOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTHIIOM U (PaKkTOpaMu cpeibl OOUTAHUS;

YMEHUE BBISBIATH OTIWYUTCIIbHBIC TPHU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEIOBEKa;

YMEHHE  UCHOJb30BaTh  COOTBETCTBYIOLIME  apryMEHTBI, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY [UJISl JIOKa3aTeIbCTBA POJICTBA OPTraHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE peniaTh OMOJIOTUYECKHE 3a/1a4H, BBISIBIISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIy UCCIIEyeMbIMU OMOJIOTUYECKUMHU TTPOLIECCAMHU M SIBIICHUSIMH, JIEJIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUH TTOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBITIOTHATH Ja00paTOpHbIE U MpaKTUYeCKue paboThl, COOIOIATh MpaBuiIa
pu paboTe ¢ y4eOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTATh TUIIOTE3bI, POBEPSATh WX IKCIEPUMEHTATBLHBIMHU CPECTBAMH,
dbopMynupys 1eTh WCCIEeIOBAHUS, aHAIM3UPOBATh TOMYyYEHHBIC PE3YNIbTAThl U JeNaTh
BBIBO/IBI;

YMEHHE Yy4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEILCKOW paboTe 1o Ouosoruw,
HKOJIOTUH U MEIUIIMHE, TTPOBOIUMON Ha 0a3€ IIKOJIBHBIX HAYYHBIX 00IECTB, U ITyOJIUIHO
MPEICTABIIATH MOTYyYEHHBIE PE3YyIbTAThl HA YICHUYECKUX KOH(PEPCHITUX;

YMEHHE OIICHWBATh ITUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIICJIOBAaHHUI B 00JIACTH
Owonmorni W MeAWIUHBI  (KJIOHMPOBAaHUWE, MCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HaIpaBlIEHHOE N3MEHEHNE TeHOMA M CO3JJaHNe TPAHCTEHHBIX OPTaHU3MOB);

39



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriuyOn€éHHBINH YPOBEHb)

YMEHHE OCYIIECTBISITh OCO3HAaHHBIA BBIOOp Oyaymied mpodeccuoHaIbHON
NeSITETPHOCTH B O0JNACTH OWMOJIOTWH, MEAMIMHBL, OWOTEXHOJIOTUH, BETEpUHApPUH,
CENTbCKOTO XO3SIMCTBA, MHILIEBOW MPOMBIIUIEHHOCTH, YIIyOJIATh IO3HABATEIbHBIN
MHTEpEC, HaNpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOUICH mpodeccuu M
OPOJOJDKEHHE  OMOJIOTMYECKOro  O0pa3oBaHMsl B~ OpPraHM3aLUSAX  CPETHETro
po¢eCCUOHATBFHOTO U BBICIIET0 00Pa30BaHUsL.

[IpenMeTtHble pe3ynbTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 11 kinacce
JTOJKHBI OTPAXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpA,
B MO3HAHUM 3aKOHOB MPHUPOJBl U PEIICHUU SKOJOTUYECKHUX MPOOJIEM UYeJOBEYeCTBa, a
TaK)Ke B PEIIEHUH BOIIPOCOB PAIIMOHAIILHOTO TPUPOAOIIONB30BaHUS, U B (HOPMHUPOBAHUHU
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BJIAJIETh CHUCTEMOM OHOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
OTIpEeJICICHHUS] U TOHUMaHUE CYIIHOCTA OCHOBOIIOJATalOIIMX OUOIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOCHUCTEMa, Ouocdepa), OMOJIOTHUECKHE TEOpUHU (SBOJIOIMOHHAS
teopust Y. [lapBuHa, cuHTeTnueckas teopus 3Botonuu), yuenus (A.H. CeseprioBa —
0 MyTSIX W HampamieHusx sBomoonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro pasHoBecusi [x. Xapau u B. BaitHOepra, 3apojapIlieBOro CXojcCTBa
K.M. bopa), npaBuna (Muaumyma HO. JIubuxa, 3K0JIOTHYECKON MUPAMUIBI SHEPTUN),
runotessbl (runore3a «mupa PHK» V. I'unGepra);

yMEHHUE BIAJETh OCHOBHBIMU METOJAaMHU HAyYHOTO TO3HAHHS, HCIOJb3yeMbIMU
B OHMOJIOTMUECKHX HCCJICAOBAHUIX IKUBBIX OOBEKTOB M DJKOCHCTEM (OIHUCAHUE,
U3MepeHue, HaOMIOJeHNe, JKCIEPUMEHT), CIOCO0aMU BBISBICHUS UM OLICHKHU
aAHTPONOTEHHBIX U3BMEHEHUN B PUPOJIE;

YMEHHE BBIJIEIATh CYIIECTBEHHBIC MPU3HAKU: BUI0B, OMOTE€OI€HO30B, IKOCUCTEM U
ounocdepsl, CTAOMIN3UPYIOIETO, ABUXKYIIIETO U pa3phIBAIOIIETO €CTECTBEHHOI0 0TOOpA,
aJIONAaTPUYECKOT0 U CUMITATPUUECKOTO BUIA000pA30BaHUs, BIMSHUS ABWXKYIIUX CHJII
ABOJIIONIMM Ha TEHOMOHJ MOMYJSAIHNH, MPUCITOCOOJICHHOCTH OPraHu3MOB K Cpelie
oOuTaHus, YepeAOBaHUs HANpPaBJICHUN 3BOJIIOIMH, KPYroBOPOTa BEILECTB U IOTOKA
SHEPIUH B SKOCUCTEMAX;

yYMEHHUE YCTaHABJIMBATh B3aMMOCBS3U MEXKTy MPOIECCaMH DBOJIIOINH, ABUKYIIIUMU
CUJIaMU aHTPOIOTeHEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX SKOCUCTEM U MPUCTIOCOOTIECHUSIMU
K HIM OPTaHHU3MOB,;

YMEHUE BBISIBISATH OTJIMYUTEIbHBIC IPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOTICHHOCTh
BUJIOB K cpejie oOuTaHMs, a0UOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€1 OPraHu3MOB B COOOIIECTBaX, AHTPOIMOTEHHBIX U3MEHEHHM B DKOCHUCTEMAaX
CBOEH MECTHOCTH,;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIUE  ApPTyYMEHTBHI,  OHOJOTHYECKYIO
TEPMUHOJIOTMI0O M CHUMBOJHUKY JUIsl JIOKA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
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CUCTEMATUYECKUX TPYII, B3aWMMOCBSI3M OPTaHU3MOB W CpEIbl OOWTAHUS, €IWHCTBA
4eJI0OBEYECKHX pac, HEOOXOAUMOCTH COXPaHSHHSI MHOTOOOPa3Ms BUIOB M YKOCHCTEM KaK
YCIIOBUS COCYIIIECTBOBAHUS TIPUPOJIBI U YETIOBEUECTBA;

YMEHHE pelaTh OMOJIOTHUECKHE 3a/1a9H, BBISBIISITh IPUIUHHO-CIICICTBEHHBIC CBSI3U
MEXKTy UCCIICyEeMbIMU OMOJIOTHYECKUMH TPOIIECCAMU | SIBJICHUSIMH, JI€TaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH TTOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBITIOIHITH 1a00paTOPHBIC U MpaKTUIeCKhe paboThl, COOM0aTh MTpaBUIa
npu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSATh UX IKCIEPUMEHTATBHBIMUA CPEICTBAMU,
dbopMynupys LeNTb UCCIEeIOBAHUS, aHAIM3UPOBATh MOJYyUYEHHBIC PE3yNbTaThl U JeNaTh
BBIBO/IBI;

YMEHHME Y4YacTBOBaTh B Y4YEOHO-UCCIEAOBATEILCKOM paboTe 1o OHOJIoTHH,
HKOJIOTUU U MEIUIIMHE, TPOBOIUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX 00IECTB, U ITyOJIUYHO
MPECTABIIATH MOJTYyYEHHBIE PE3YyIbTAaThl HA YICHUUYECKUX KOH(PEPECHITUX;

yMEHHUE OIICHUBATh TMIOTE3bl U TEOPUU O MPOUCXOXKJIECHUU KU3HH, YEJOBEKa U
YEeJIOBEYECKMX pac, O TMPHUYMHAX, TOCIAEACTBUAX M CHOcOo0ax MpemnoTBpAICHUS
ri100aJpHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oynaymied mnpodeccruoHambHOM
NEATETLHOCTH B 00JacTH OWOJIOTHH, DKOJOTHH, TPHPOAOIIOIH30BAHMS, MEIHUIIMHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPUHU, CEIBCKOTO0 XO3SHCTBA, MHINEBOU
MPOMBINIUICHHOCTH,  yIAyOJsATh  TO3HABATENbHBIM  HWHTEPEC,  HAMPaBICHHBINA
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIICH Mpodeccrur U MPOoA0HKEHUE OUOJIOTHIECKOTO
oOpa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPOGECCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.
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10 KJIACC
No HaumenoBanne tem | KomnuectBo OcHOBHBIE BUJIbI ACSITEIIBHOCTU
[IporpamMmmHOE coaepKaHue
/1 y4eOHOT0 npeamera 9JacoB 00ydJaronmxcs
1 | Tema «buoJsiorus Kak HAyKa»
1.1 | buonorus kak 1 CoBpemeHHast OMOJIOTHs — PackpsiBaTh copgepxkaHne TEpMUHOB U

KOMILTICKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
o0I111eCTBa

KOMILIEKCHas Hayka. KpaTkast ucropus
pa3BuTHUs Ouosoruu. buonornueckue
HAyKU U U3y4aeMble UMU TIPOOIJIEMBI.
@yH/1aMEHTAJIbHBIE, TPUKIIAIHBIE U
MTOMCKOBBIC HAYYHBIC UCCIICAOBAHUS

B OMOJIOTHH.

3HaueHne 6MoJIoTuH B (HOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH. 3HAUCHNE
OMOJIOTMY B IPAKTHYECKON
JIEATEeIIbHOCTH YEJIOBEKA: METUIIMHE,
CEJIIbCKOM XO3SICTBE,
MIPOMBIIJICHHOCTH, OXPaHE IPUPOIBI.
JemMoHCcTpanuu

[TopTpeTnl: ApuctoTens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. lapBun,
VY. T'apsen, I'. Menuens,

B.W. Bepnanckuu, WU.I1. [TaBnos,

TOHSITUW: HAYYHOE€ MUPOBO33PEHHE,
Hay4Has KapTUHA MUPA, HAYIHBIH
METOJ, TUIIOTE3a, TEOPUSI, METOIbI
HCCIIE0BaHUS.

XapaxkTepu3oBaTh OUOJOTHUIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau IPyTrux €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ] OTEUECTBEHHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH.
OrneHuBaTh PO OUOIOTHUECKUX
OTKPBITUM W UCCIEAOBAHUIN B Pa3BUTUHU
HayKH U IPAKTUYECKOMN ACSTEIbHOCTH
JFOZIEH.

[lepeuncnsath mpodeccuu, CBI3aHHBIC

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTHUECKOTO
WCITOJIb30BAHUS JIOCTHKEHUHN OMOJIOTHN
B MEJIUIIMHE, CEJILCKOM XO035HCTBE,
MIPOMBIIICHHOCTH U OXPaHe IPUPOIbI
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N.N1. Meunukos, H.1. BaBuios,

H.B. TumodeeB-PecoBckuid,

Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel U cxembl: «CBsI3b OMOJIOTUH
C ApyruMu Haykammny, «Cucrema
OHMOJIOTMYECKHUX HAYK»

Htoro yacos no teme 1
2 | Tema «’KuBble cucTeMbl M UX U3y4YEeHUE»
2.1 | JKuBbie cCUCTEMBI U UX 1 JKuBble cucTEMBI KaK MPeaMeET PackpsIBaTh coziepkaHue TEPMUHOB

CBOMCTBA

u3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTH U LEITOCTHOCTb,
CJIO’KHOCTh U YIOPSAOUYECHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCIPOU3BEJICHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb,

POCT Y pa3BUTHE.

JleMoOHCTpaL U1

Tabnuiel u cxembl: «OCHOBHBIE
MIPU3HAKY JKU3HWY, « bUOJIOrnyecKue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUmn»

W IOHSATHI: )KMBas CUCTEMa, DJICMEHT,
MOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAsI YIIOPSIZIOUEHHOCTb,
YIIPaBISIEMOCTh, UEPAPXUUYHOCTD.
XapakTepu3oBaTh CTPYKTYpy U
CBOMCTBA JKUBBIX CUCTEM, OTIINUHMS
XHMHYECKOT'0 COCTaBa 00BEKTOB JKUBOM
Y HEXKUBOU MPUPOBI, OOIIUI TPUHITUTIT
KJICTOYHOM OpTraHU3aIuu KUBBIX
CHUCTEM.

CpaBHUBAaTH 0OMEHHBIE ITPOIECCHI

B HE)KMBOW W KUBOU MPHUPOJIE;
pPacKpbIBaTh CMBICI PEAKIIUM
MeTaboJIM3Ma.

OOBICHATH MEXaHU3MBI
CaMOPETYJISILINY )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUYECKOTO YPOBHS;
pPacKpbIBaTh CyTh IPUHIUIIOB
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MOJIOKUTEIIBHON M OTPULIATEIIbHOM
00paTHOM CBSI3H.

AHanM3MpOBaTh CBOMCTBA
CaMOBOCITPOM3BEICHUS, pOCTa U
pa3BUTHUSI OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3anus KUBbIX
CUCTEM

YpoBHU OpraHu3aIuy )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBbIN, OPraHU3MEHHBIMN,
MONYJIALIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUUECKUT),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBbIE MTPU3HAKH KUBOTO. JKH3Hb
Kak (hopma CyIIeCTBOBaHUSI MaTEPUH.
Hayku, nu3ydaromuye *uBbl€ CUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUu.
N3yuenue kuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. Habmonenue,
M3MEpPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTHU3aLUs1, METAAHAIIN3S.
[TonsiTHE O 3aBUCUMOMN U HE3ABUCUMOM
nepemeHHou. [Inanuposanue
akcrepuMenTa. [locranoBka n
npoBepka runote3. Hynesas runoresa.
[TonsTHE BHIOOPKH H €€
JIOCTOBEPHOCTH. Paz0Opoc

B OMOJIOTHYECKUX JTaHHbIX. OeHKa

PackpsiBaTh coepxaHre TEPMUHOB U
MOHSATUIN: 0OMEH BEIIECTB U
IIPEBPALICHUE YHEPTUH,
CaMOBOCHPOU3BEJICHHUE,
CaMOperyJsiius, pa3BUTHE, )KU3HbD,
Hay4HbIN (haKT, HAYUHBIA METO]I,
npoOJieMa, TUIIOTE3a, TEOPUsl, PABUIIO,
3aKOH.

ITepeuncnsaTh NpU3HAKK )KUBOTO.
XapakTepu30BaTb OCHOBHBIE YPOBHHU
OpraHU3alyHU KUBBIX CUCTEM U METOBI
OMOJIOTMYECKUX UCCIIEIOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE I KAXKI0T0 YPOBHS
OpraHu3alyu )KUBOTO.

Ha3piBaTh HayKH, U3y4YarOIINUE KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHHu3alNH.

CpaBHUBATH MEXKTy COOOM KUBBIC
CHUCTEMBI Pa3HBIX YPOBHEMN
OpraHu3alyy U MMPOUCXOIAIINE B HUX
ITPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [ [pUUnHBI UCKAKEHUS
pe3ynbTaToB 3KcriepumMeHTa. [lonstue
CTATUCTUYECKOTO TECTA.
JleMoHCTpaLun

Tabyuibl U cXeMbl: «YPOBHH
OpraHU3alUU )KUBOM IPUPOABDY,
«CTpoeHue )KMBOTHOMN KIETKN»,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OpPraHUu3May,
«buoreonenos», «buochepay,
«MeToabl U3ydeHUS JKUBOU TPUPOJIBD.
O6opynoBanme: 1a00paTopHOE
o0opyioBaHUE TSI IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnuyeckas padora
«Mcnonp30BaHKe pa3IMYHbIX METOJIOB
MIPU U3YUYEHUHU KUBBIX CUCTEM).

Iloka3bIBaTh POJIb TUIIOTE3 U TEOPUU
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA

Htoro yacos no teme
3 | Tema «BbuoI0THA KJIETKN
3.1 | Uctopusi OTKpBITHS U Knerka — cTpykTypHO- PackpsiBaTh coziep:kaHne TEPMUHOB U

U3YYEHUS KIIETKH.
Kiterounas teopust

(byHKIIMOHATIbHAS €MHUIIA )KUBOTO.
HcTopust OTKPBITHS KIIETKH.

Pabotsl P. I'yka, A. JleBenryxa.
Knerounas reopus (T. [lIBanH,

M. Hnetinen, P. Bupxos). OcHOBHbIE

TIOHSATHUM: KJIETKA, OPTraHEIUIbI,
AYKAPUOTHI, TPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAsI OMOJIOTHS ),
KJIETOYHAsA TEOPUSL.
XapakTepu3oBaTh OCHOBHBIE 3TaIIbI
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MTOJIO’KEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPUHU.

JleMoOHCTpaL U1

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

ObOopyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

Pa3BUTHUS IUTOJOTUM KaK HAYKH U €&
oopMIIeHUE B KIIETOYHYIO
OHMOJIOTHIO.

[Toka3piBaTh BKJIAJl Y4EHBIX-OHOJIOTOB
B U3yYECHHUE KIIETOYHOTO CTPOCHHUS
OpraHU3MOB.

[lepeuncnsaTb OCHOBHBIE MOJOKEHUS
KJIETOYHOM TEOpUH, OOBACHSITH €€ POJIb
B (hOpMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpA.

[IpuBOINTH NOKA3ATENBCTBA

pPOJICTBAa OPTaHU3MOB

C MCITOJIb30BAaHUEM I10JI0KECHU N
KJIETOYHOU TEOpUU

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJI€TOYHOM OMOJIOTHH

MeToabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTHUN: MUKPOCKOIIHS,
xpomarorpadus, s35eKTpodopes, METO T
MEUEHBIX aTOMOB, T depeHnanIbHOe
neHTpudyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue pukcupo8aHHbix Kiemox.
DIIEeKTPOHHAs! MUKPOCKOTIUSI.
Kongorxanvnas mukpockonus.
Bumanvnoe (npudsrxcuznennoe) uzyuenue
KIemox.

JleMoOHCTpanun

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHUE CPE3OB,
nupdepeHranbHoe OKpaIuBaHUE,
xpomarorpadus, d1eKTpodopes, MeToa
MEUEHBIX aTOMOB, LICHTPU(PYTUPOBAHUE,
METOJI KyJIbTYpPbl KJIIETOK U TKaHEH,
MeToJ pekoMmOrHaHTHBIX JIHK.
XapakTepu3oBaTh OCHOBHbBIE METOIbI
W3YUYCHHUS )KUBOU TIPUPO/IBI.

['oTOBUTH BpEMEHHBIE
MUKpOIpenaparsl, paccMaTpuBaTh UX
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Tabmmiet u cxembl: «CBEeTOBOU
MHKPOCKOI», « DNEKTPOHHBII
MHUKPOCKOI», «VIcTOpHs pa3BUTHUs
METOJI0B MUKPOCKOTTUI».
Ob0opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
IIpakTnyeckas padora

«/3yueHune METOI0B KIIETOUHOU
ouonoruu (xpomartorpadusi,
anextpodopes, nuddepeHnaibHOE
uentpudyrupoanue, [1LIP)»

B CBETOBOI1 MUKPOCKOII U JI€NIaTh
OIHCaHMUE.

OOBICHATH U COOIIOIATh ITPAaBUIIA
TEXHUKH MUKPOCKOIIMPOBAHUS

Htoro yacoB no teme 2
4 | Tema « XuMHYECKASl OPraHU3ANMS KJIETKID)
4.1 | XuMu4ecKuii cocTaB 2 XUMHUUYECKHH cocTaB KJIeTkUu. Makpo-, | PackpsiBath cojepkaHrne TEPMUHOB U

KJIeTku. Boma n
MUHEPAIbHBIE
BeIIeCTBa

MHUKPO- U YIbTPAMUKPOIJIEMEHTBHI.
Bopa u €€ poJib Kak pacTBOpPUTEIIS,
peareHTa, yyactue

B CTPYKTYPHUPOBAHUU KJIETKH,
TeIIoperysiuuu. MuHepaibHbIe
BEII[ECTBA KJIIETKH, UX OMOJIOTUYECKAS
poJib. POJIb KATUOHOB U AaHUOHOB

B KJICTKE.

JlemoHCTpanuu

Huarpammel: «Pacripenenenue
XUMUYECKUX AJIEMEHTOB B HEKUBOI
npupone», «Pacnpenenexue

MOHSITUNA: AJIEMEHTHI-OMOTEHBI, AUTIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApohoOHOCTh, TYProp, MUHEPAIIbHbIE
BeIleCTBa, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncasaTb 0COOCHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuars Makpo-, MUKpPO- U
YIBTPAMHUKDPO3JIEMEHTBI, BXOASAIINE

B COCTaB HUBOT'O U UX POJIb

B OpraHu3Me.

XapakTepu30oBaTh CTPOECHHUE U CBOMCTBA
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XUMHUYECKUX AIEMEHTOB B )KUBON
IIPUPOIE.

Tabmuie! u cxemsl: «Ilepuonnyeckas
TabJINIa XUMUYECKUX SJIEMEHTOBY,
«CTpOo€eHrEe MOJIEKYIIbI BOJBIY,
«BeniecTBa B cOCTaBE OPraHU3MOBY

BOJIbI; OOBSCHATH IPUUUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUH B KJICTKE.
[Toka3bIBaTh pOJib KATAOHOB Y aHUOHOB
B 00€CreueHnH MPOIIECCOB
KUZHEJEATENHOCTU (OCMOPETYJISALINS,
cO37laHMe MEMOPAHHOTO MOTEHITNAIA,
peryJsnus paboTbl OEJIKOB), pabOTHI
Oy(depHBIX cUCTEM.

YcraHaBiaMBaTh B3aUMOCBSI3b CTPOCHUS
U (PYyHKITMM HEOPTraHUYECKUX BEIIECTB
KJIETKH

4.2

Opranuueckue
BEIIIECTBA KJICTKH —
OenKu

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nosmmepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oenka,
MeNTHUIHAs CBsA3b. BTopuuHasi,

TPETUYHAs, YETBEPTUYHAS CTPYKTYPBHIL.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxanus 6e1KoB.
buonornueckue GpyHkunun 6enKoB.
Ilpuonwi.

JlemoHCTpauuu

IToprper: JI. [TomuHr.

Tabnuiel 1 cxembl: «CTpoeHUE
MOJIEKYJIbI Oelikay, « CTpyKTypbl
OEJIKOBOW MOJIEKYJIbI.

PackppiBaTh copepkaHne TEPMHUHOB H
MOHSITUI: MOHOMEDBI, TOJIMMEPHI, OEJIOK
(mpoTeuH), NEeNnTUJl, aAMUHOKHUCIIOTA,
MENITUHAS CBSA3b, MOTUTIECNITUI,
JeHaTypalus, peHaTypamus,
I00yIIsipHbIE U PUOPUILISIPHBIE OCJIKH,
MIPUOHBI.

XapaktepuszoBaTh OCITKH, UX
CTPYKTYPHYIO OpTraHU3aIHIo U QyHKITUN
(cTpyKTypHasi, SHepreTruIeckKas,
CUTHAJIbHAs, PETYJIATOPHAS,
JBUTATENIbHAS, 3alIUTHAS,
dbepMeHTaTUBHAS).

Ha3piBaTh XUMHUYECKHE OCHOBBI
dhopmMupOBaHUsI CTPYKTYP OCIKOBOM
MOJICKYJIBI.
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Oo6opynoBanme: XuMHUYECKas IOCY/1a U
o0opyI0BaHUE.

JlaboparopHasi padora
«OOHapy:xeHHe OEJIKOB C TOMOILBIO
KaueCTBEHHBIX PEaAKIUII»

[TpuBOIUTH IpUMEPHI PUOPHILIAPHBIX,
rIIOOYISAPHBIX OETKOB.

BhInonmHATh KaueCTBEHHBIE PEaKIIUU
Ha 0OHapyKEeHHE OCJIKOB B KJIETKE;
OOBSICHATH MOJYYCHHBIE PE3YIbTAThI

4.3 | Opranuueckue VYrneBonbl. MoHOCaxapubl, PackpbiBath cosiepkaHre TEPMUHOB U
BELIECTBA KJIETKHU — Y caxapu/ibl, OJUrocaxapuibl v MOHSITUIA: YTIEBOJIbI, MOHOCAXapHUIbI,
yTJIEBOABI nosncaxapuabl. OOIIMil IJIaH CTPOEHU | AMcaxapubl, OJIMTOCAXAPHUIbI,

U PU3NKO-XUMUYECKUE CBOMCTBA noJiucaxapubl, II0K03a, pubo3sa,
yraeBoAoB. buonornueckue GyHKIuM | A€30KCUpu003a, JIAaKTO3a, MaJIbT03a,
YTJIEBOJIOB. caxapo3a, Kpaxma, INIMKOTEH,
JlemoHCTpanuu LIEJUI0JI03A.
Tabauib! u cxeMmbl: «CTpoeHHe KnaccuduimpoBats yrieBosI
MOJIEKYJI YTIE€BOAOB M0 CTPOCHHIO U TIEPEUUCTIATH UX
byHKIUY.
[IpuBOAUTH IPUMEPHI PA3TUYHBIX
YTJIEBOJIOB (MOHOCAaXapu/IoB,
AMCaxapuioB, OJIUTOCAXAPUIOB,
MOJINCaXapHUI0B)

4.4 | Opraanueckue Jlunuast. ['mapodunsHo-TUAPOPOOHBIE | PackpbIiBaTh colepKaHUE TEPMUHOB U
BEIIECTBA KJICTKHU — cBoiicTBa. Knaccudukanus munuaos. MOHATHUH: JIUIHIBI, TPUTJTAIICPUIBI,
JIUTTUJIBI Tpurnuuepuasl, pocHoaunubl, BOCKH, | hoCHOTUIHIBI, BOCKH, CTEPOUIDI,

crepoubl. buonorndeckue GpyHkunn
aununoB. OOuMe cBoicTBa
OMOJOTMYECKUX MEMOPAH — TEKY4ECTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

JIANOMPOTEUHBI, TITUKOJTUITHIBI.
KnaccuduimupoBars TUIHIBI
10 CTPOCHUIO; XapaKTEPU30BAThH UX

byHKIMH
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JleMoHCTpaLuu
Tab6suup! u cxeMbl: «CTpoeHue
MOJIEKYJT TUITUA0BY

4.5

HyknenHnossie
KHCIIOThL. CTpoeHue nu
dbyukuu JIHK, PHK,
AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CrpoeHre HyKJIEMHOBBIX KUCJIOT.
Hyxkneoruapl. [punimn
KOMILIEMEHTapHOCTH. [TpaBuiio
Yapradda. Ctpykrypa JJHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pyukun JHK. Buast
PHK. ®ynkiuu PHK B kietke.
Crpoenune monekyinbl ATO.
Makpo3prudeckue CBs3u B MOJIEKYJIE
AT®. buonornuyeckue pynkuuu ATO.
BoccTraHOBIEHHBIE IEPEHOCUHUKH, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamot (HTD).
CexBenupoBanue JIHK. Memoow!
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JlemoHCTpauuu

IToptpertsl: [Ix. Yorcon, ®@. Kpuk,

M. Yunkuuc, P. ®pankiun, @. Canrep,
C. IIpy3unep.

Tabauib! u cxemsbl: «HyknenHoBbIe
KUCIOTB», « CTPOCHUE MOJIEKYIIbI
ATD».

PackpwiBath conepkaHue TEPMUHOB U
MOHATUI: J€30KCUPUOOHYKIIEHNHOBAS
kucnora (JIHK), pubonyknennoBas
kucinorta (PHK), nykneotun, Hykieo3us,
a30THUCTbIE OCHOBAHMSI, aJICHUH, TYaHUH,
LIUTO3UH, TAMUH, ypaIui,
KOMILIEMEHTapHbIE OCHOBaHUS,
anerosuHTpudochar (ATD),
MaKpOd3pruyecKas CBs3b,
CEKBEHHUPOBAHKE, TCHOMHUKA,
TPAHCKPUNTOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, ONIMCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykieoruna JIHK u nBoitHo# crinpanu
JHK, cexBenuposanue /JHK.
OnuceiBaTh nponecc permkanuu JJHK
B KJICTKE U HAa3bIBATh €TO
OMOJIOTMYECKOE 3HAUCHUE.
XapakrepusoBarb Qpynkiuu JTHK.
Paznmuuate ctpykrypy u pynkunu PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILINH.
CpaBHUBATH HYKJIEUHOBBIC KUCIIOTHI
(JIHK u PHK).

XapakTepus3oBaTh OCOOEHHOCTH
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O6opynoBanme: XuMHU4YECKas IOCY/1a U
o0opyI0BaHUE.

JlaboparopHasi padora
«HMccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3In4YHbIX

ctpoenus u pyakuun ATO.
DopMyIUPOBATH U OOBSICHATH TPUHLIUI
KOMILJIEMEHTAPHOCTH U MTPABUJIIO

Yapradda

OpPTaHU3MOBY

4.6 | MeToabl CTPYKTYPHOM 1 CrtpykTypHas OHUOJIOTHS: PackpwiBaTh cojiepKaHUe TEPMUHOB U
onosornuu OonoxumMmu4eckue u ouodusnueckue MOHSATUM: MOJICIIUPOBAHMUE,

HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOM CTPYKTYPbI [lepeuncriaTh MepCreKTHBHBIC
ouomornekyn. Mooenuposanue HaIlpaBJICHUS HAYYHBIX UCCIICTOBAHUM
CcmpyKmypbol U OYHKYuil OUOMONEKY1 U | B CTPYKTYPHOUH OMOJIOTHH, pACKPHIBATH
ux komn.iexcos. Komnvromepmoiti WX 3HAYCHUE I METUITUHBI U
OU3AUH U OP2AHUYEeCKULL CUHME3 CEJILCKOTO XO35HCTBA
OUOMONEKY U UX HENPUPOOHBIX
aHano2os

HToro yacoB 1o Teme 10

5 | Tema «CtpoeHue U GyHKIUHN KJIETKID)

5.1 | Tumbl KIETOK. 1 THuIBI KJIETOK: SyKapuOTHIECKas U PackpbiBath cosiepkaHre TEPMUHOB U
[TpokapuoTrueckas npokapuotudeckas. CTpyKTypHO- MOHATHUH: TPOKAPUOTHUICCKAs KJIETKa,
KJICTKA GyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MYPEUH,

KJICTKH. dboTOCUHTETUYECKIE MEMOpaHHI,

CrpoeHue NpoKapuOTHYECKOM KIETKH.
Krnerounast ctenka 6akTepuii u apxeil.
Oco0EHHOCTU CTPOCHUS
reTepoTpodHON U aBTOTPODHON

bnaremvH.

XapakTepu3oBaTh GOPMY B pa3Mepbl
MPOKAPUOTUYECKUX KIIETOK; QyHKIIUU
TeHETUYECKOT0 anmnapara npoKapuorT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TTPOKAPHOT B OMOIIEHO3aX.
JleMoOHCTpaL U1

Ta6auip! u cxembl: «CTpoeHHe
IYKapUOTHUYECKOM KIETKN», «CTpoeHne
MPOKAPUOTUYECKON KIICTKI)

OnuceIBaTh poIIeCC
cropooOpa3oBaHus, OTMEYATh €TO0
3HAYEHUE JIJIs1 BBDKUBAHUS OaKTepuit
MpU YXYAIIEHUU YCIOBUM
CYILIECTBOBAHMSI.

OrnuceIBaTh pa3MHOKEHUE MPOKAPUOT.
OneHuBaTh MECTO U POJIb MPOKAPHUOT
B OMOIIEHO3aX

5.2

CrpoeHnue
IYKapUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKU

Crtpoenue u QyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[Tna3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCcKOi MeMOpaHBI.
TpaHcropT BemECTB uepes
IJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIN (MU dy3us, obneruéHuas
nuddy3us), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBII aKTUBHBII TPAHCIIOPT).
[ToymponuiiaeMocTb MEMOpaHBI.
PaGoTa Hatpuii-kanneBoro Hacoca.
OHIOIMTO3: MMHOIUTO3, (harolMTO3.
Ok3o1uTo3. Knetounas creHka.
CtpykTypa u GyHKIIUN KIETOYHOM
CTEHKU pacTeHUl, rpuooB.
JlemoHCTpauuu

Tabauue! u cxembl: «CTpoeHue
YKapHOTUYECKOM KIEeTKn», «CTpoeHue

PackpriBath conepkaHue TEPMUHOB U
MOHATHUH: TUIa3MaTUYecKast MeMOpaHa
(m1a3manemma), >kMJIKOCTHO-MO3anyHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
NIMKOKATUKC, Tudy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(bharouTo3, MMHOIUTO3, SK30I1IUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTpOCHUS U QYHKIIMHU SyKapUOTUUECKOU
KJIETKHU; TPAHCIIOPT BEUIECTB

yepes MIa3MaTHIecKyto MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTpUN-KaJINEBOI0 HACOCA; CTPYKTYPY U
(YHKIIUU KJIETOYHON CTEHKHU pacTeHUMN
1 rpuboB
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KUBOTHOU KIETKW», «CTpoeHHe
PACTUTEIBLHOU KIIETKI.
O6opyaoBanme: CBETOBOM MUKPOCKOTI;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnuyeckas padora

«/3yueHune CBOMCTB KIIETOYHON
MEMOpaHbI»

5.3

[{uTorutazma u eé
OpraHOU/IbI

[Mutonna3ma. Iluto3ois. LluTockemnerT.
JBr>xenue nuromniazMbsl. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIbI
KJIETKHU: SHJ0IIa3MaTHYECKas CETh
(BIIC), anmmapat I'oab KU, TU30COMBI,
UX CTpoeHHE U GyHKIMHU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTaHOMIOB KIJIETKHU.
CrpoeHue rpanyJIsIpHOTO PETHKYIIyMA.
Mexanusm nanpaenenus denxos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHysIpHBIN ) SHAOIIA3MATUYECKU T
petukynyM. CekpeTopHasi GyHKIIHS
anmapara ["onbmxu. Moouguxayus
benkos 6 annapame I o1b0icu.
Copmupoexa benkog 6 annapame
T'onvoorcu. TpancnopT BELIECTB

B KJIETKE. BaKyoiu pacTUTENIbHBIX
kieTok. Kietounslii cok. Typrop.

PackpbiBath cosiepkaHie TEPMUHOB U
MOHSATHN: IIUTOIIJIa3Ma, IIUTO30J1b,
IIUTOCKEJIET, KOMIApPTMEHTHI,
OpTaHOMIbI, YHIOTIIIA3MAaTUIECKAasl CETh
(BIIC), anmmapat I'oab 1K, TH30COMBI,
BaKyO0JIb, pHOOCOMBI, aBTOJIN3,
BE3UKYJSIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIN COK, TYprop,
MUTOXOHJPHUH, KPUCTHI, TUTACTU/IBI,
XPOMOTIIACTHI, JIEHKOTIACTHI,
XJIOPOILJIACTHI, CTPOMA, TPAHBI,
THUJTAKOU]I, TaMeEJIa.

XapakTepru30BaTh MUTOILIA3MY
AYKaApUOTUYECKOU KIIETKH;
KJIaCCU(UILIMPOBATH OPTAHOUTbI

B 3aBHCHUMOCTHU OT OCOOCHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHBIE,
AByMeMOpaHHbIE, HEMEMOpPaHHBIE);
OMUCHIBATH (DYHKIIMH KaXKIOTO
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[To1yaBTOHOMHBIE OPTaHOW/IbI KJIETKU:
MUTOXOHAPHUH, TUIACTHUIBI.
IIpoucxoorcoenue mumoxonoputi u
naacmud. Cumbuocernes

(K.C. Mepeoickosckuit, JI. Mapaynuc).
Ctpoenue U GyHKIIUM MUTOXOHAPUHN U
ractul. [lepBuuHbie, BTOpUYHBIC U
CJI0KHBIE€ TLJIACTU/IBI
(hOTOCUHTE3UPYIOIIUX YKAPHOT.
XJIIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUN.
JleMoOHCTpaLun

Ioptpetsl: K. C. MepekKkoBCKUH,

JI. Maprynuc.

Ta6nuitel u cxeMbl: «CTpoeHHE
IYKAPUOTUYECKOM KIETKNY, « CTpoeHnE
YKUBOTHOU KIETKW», «CTpoeHue
pacTUTENIbHOU KIETKN», « CTpOeHUE
MUTOXOHIPUI.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnueckas padora

«M3ydyeHune NBUKEHUS IIUTOIIa3Mbl

B PACTUTEJIBHBIX KJIETKAX).
JlaGopaTtopnas pabora
«HMccnenoBanue miazmoinnsa

OpraHou/ia B KJIETKE.
OOBICHATH COOBITHS, CBI3aHHBIC

C BHYTPUKJICTOUHBIM IMUIIIEBAPEHUEM,
€ro 3Ha4eHUe ISl OpraHu3Ma.
OTtMeuaTh 3HaUCHHUE IIUTOCKEIICTA;
XapaKTeprU30BaTh €T0 DJIEMEHTHI
(MUKpPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUYHBIE (PUITAMEHTHI), UX POJIb
B )KU3HEICATESILHOCTH KIICTOK M TKaHEH
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" ACINIa3MOJIN3a B paCTUTCIIbHBIX
KIJIICTKax»

5.4 | HememOpanubie HememOpaHHbie OpraHoubl KJIETKH PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OpPTaHOU/IBI KIICTKH Crpoenue 1 pyHKIIMA HEMEMOPAaHHBIX | MOHATUI: pubocoma, Moaucoma,

OpraHoMJI0B KJIeTKH. PHOOCOMBI. MUKPOTPYOOUKH, TYOYJIMH, KIETOUHBIN
Ilpomescymounvie punamenmot. HEeHTp (LIeHTpocoMa), LIEHTPHOJIH,
MuxkpodunameHTsl. Akmunogvle neHTpocdepa, KryTuku, peCHUUKH,
Muxpoghunramermol. MpblllieqHbIC 0a3anbHOE TEJbIIE.
KIIETKU. AKMUHOo8ble KOMNOHEHMbl Xapaktepu3oBaTh HEMEMOpaHHbIE
HeMbIUUEYHbIX KIeMOK. OpTaHOWIbI KJIETKH, UX CTPOCHHE U
MukpoTpy6ouku. KieTouHslii eHTp. byHKIIUN
CTpocHHE U IBIKCHUE KT'YTUKOB H
pecHudeK. MukpoTpyoouKu
uuToruiasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
muxpompyoboukamu. Momophwie benxu.
JleMoOHCTpaLun
Tabauuel u cxeMbl: «CTpoeHue
YKUBOTHOM KIIeTKW», «CTpoeHHe
PACTUTEIILHOU KIIETKI

5.5 | Ctpoenue u pyHKIIMHU Snpo. O6onouka ssipa, XpoMaTHH, PackpbiBaTh cojiepKaHue TEPMUHOB U

sapa

KapuoIUIa3Ma, IPBIIIKH, UX CTPOCHUE
u GyHKUMH. S nepHbIil OeTKOBbIN
Matpukc. [IpoctpancTBeHHOE
PacroI0KEHUE XPOMOCOM

B UHTEP(a3HOM sIpe.

MOHATUM: SAPO, saepHas 000JI0UKa,
sIEPHBIE MOPbI, HYKJIEOoTIa3ma
(kapuoIuia3ma), reHOM, XpOMaTHH,
YXpOMATHH, F€TEPOXPOMATHH,
STPBIIIKO, XPOMOCOMBI, LIEGHTPOMEpa,
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DyxXpomamun u 2emepoxpoMamun.
benku xpoMaTriHa — TUCTOHBI.
Junamuxa sdepnoii 060104KU

6 mumose. Aoepuwiii mparcnopm.
Knerounsie BKIIFOUEHMUS.
JdemMoHcTpauuu

Tabnuitel U cxeMbl: «Sapox»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapakTepu3oBaTh KJIIETOYHOE SIPO KaKk
LEHTp yIpaBiIeHUS
KUZHEAECATEIbHOCTHIO KIIETKH;
IreHETUYECKUH anmnapar KJIeTOK
AYKapHoT, CTPOCHUE U PYHKITUU
XpOMOCOM.

OnuchIBaTh CTPYKTYPHI siApA U UX
B3aUMOCBSI3b C OPraHOUIAMH
LUTOILIA3MBbI

5.6. | CpaBHUTEBHAS
XapaKTepPUCTUKA
KJICTOK DyKapuOT

CpaBHUTENbHAA XapaKTEPUCTUKA
KJIETOK DYKapHOT (pacTUTEIBHOM,
YKUBOTHOM, TpOHOM ).
JemoHCcTpanuu

Ta6nuitel 1 cxembl: «CTpoeHHE
AYKAPUOTUUYECKOU KIETKH,
«CTpoeHue )KMBOTHOU KJIIETKI,
«CTpoeHMne paCTUTENBHOM KIETKN.
ObopyaoBaHme: CBETOBOM MUKPOCKOTT;
MHUKPOTpPENnapaTbl PpaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGopaTropnas padora
«3yuenue cTpoeHus KIIETOK
Pa3IUYHBIX OPraHU3MOB)

XapaKTepru30BaTh TUITHI KIIETOK
DYKapHOT: pacTUTEIbHAS, JKUBOTHAS,
rpubHasi.

CpaBHUBaTh MEXIy COOOW CTpOEHUE U
KU3ZHENIEATEIIbHOCTh 3YKAPUOTHIECKUX
KJICTOK U POJIb TTPOKAPHUOT

B OMOIIEHO3aX

HToro yacosB 1o teme
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Tema «O0MeH BEIIECCTB U NPEBPAICHUEC FHEPTHUHN B KIIETKE)

6.1

OOMeH BeIeCTB —
MeTa00IM3M

3

AccuMUnSIUUS U TUCCUMUIISLINS —
JIBE CTOPOHBI MeTa0om3Ma. THrbl
oOMeHa BEeIECTB: aBTOTPO(DHBIN U
reTepoTpoHbIA. YuacTue Kucaopoa
B OOMEHHBIX TIPOIIECCax.
DHepreTuuecKkoe 00ecneyeHne KIEeTKU:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTtabonuzma. epMeHThI, UxX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nercteus. Kopepmentsl. Otnunuus
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIu3aTopoB. belKkn-akTUBaTOPhI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTU (DEPMEHTATUBHBIX PEAKIIHIA
OT Pa3NIUYHbIX (PAKTOPOB.
JleMoOHCTpaLun

Tabumibl U cxeMbl: «DOTOCHHTESY,
«DHEPreTuYecKuii 0OMen»,
«buocunres 6enkay», «CTpoeHue
bepmeHTay, « XeMOCUHTE?Y.
O6opynoBaHme: CBETOBO MUKPOCKOTT;
o0opy10BaHUE JJ1s1 TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpPENapaToB.

PackpbiBaTh cojiepkaHre TEPMUHOB U
MOHSATUI: 0OMEH BEIIECTB
(MeTabo0JIn3M), ACCUMIISIIIUS
(aHa0oM3M), WU TJIACTUYCCKUI
0OMEH, TUCCUMUIIALINS (KaTaOOoIU3M),
WJIM DHEPreTUYEeCKU OOMEH,
aBTOTPO(bI, TeTepOTPO(bI, aHAIPOOHI,
a’poObl, PEePMEHTDI, AKTUBHBIN IICHTP,
cyOcTparHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OETTKU-aKTHBATOPHI U
OENKU-UHTHOUTOPHI.

[lepeuncnaTb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXK/Ty TUIACTUUECKUM U
AHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIBI OOMEHA BEIIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBI.
[Toka3wIBaTh pOIH KUCIOPOA

B OOMEHHBIX Tpolieccax.
Cxemarnyecku n300paxaTh CTPOCHUE
dbepmenra.

Otnuuatek hepMeHTHI

OT HEOPTAaHUYECKUX KaTaTu3aTOPOB U
OTpENENsTh UX POJIb

B (yHKIIMOHUPOBAHUH JKUBBIX CHCTEM,
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JlabopaTopHasi pabora

«3yueHune KaTaJIuTUIEeCKOU
aKTUBHOCTU (DEPMEHTOB (Ha IpUMEpE
amMusIa3bl UM KaTaiasbl)y.
JlaGopaTtopnas pabora

«M3yuenne pepMEHTaTUBHOTO
pacIIeIyIeHNs IEPOKCUIAa BOIOPOAA

B PACTUTEJIbHBIX U )KUBOTHBIX KJIETKAX)

B IIPOMBIIIJIEHHOCTH, B MEIMITMHE,
B IOBCEJHEBHOM JKHU3HHU YEJIOBEKA.
CTaBUTb IKCTIEPUMEHT IO BBISIBICHUIO
KaTaJIUTHYECKON aKTUBHOCTH
MEPOKCHUAA3BI, aMUIIA3bI, OOBSICHATD
MOJTyYEHHBIC PE3YJIbTaThI

6.2

ABTOTpO(HBII THIT
0oOMeEHa BEIIECTB.
doToCUHTE3

[lepBUYHBIN CUHTE3 OPTaHUYECKUX
BemiecTB B ki1eTke. DoTocuHTE3.
AHoKcu2eHHbIU U OKCUSEHHbILU
domocunmes y baxmepuil.
Ceemocobuparowue nuemeHmol u
nueMeHmbl PeaKyuoHHO20 YeHmpa.
Posbe xmopormuiactoB B mpornecce
dborocunTeza. CBETOBasI U TEMHOBAs
dazel. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoayKTUBHOCTH (POTOCHHTE3A.

Bnusnaue pa3znuanbix (akTopoB
Ha CKOpOCTh (DOTOCHHTE3a. 3HAUCHUE

dboTocuHTE3A.

JlemoHCTpauuu

IToprperst: JIx. [Ipuctin,

K. A. Tumupsizes.

TaOauip! u cxembl: «POTOCUHTESY

PackppiBaTh cosiepkaHie TEPMUHOB U
NOHATUH: (HOTOCUHTE3, (ha3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (mepeHocumnk
BOJIOPO/IA).

XapakTepu3oBaTh IJIACTHYECKUIT 00OMEH
Kak dtalr o01ero oOMeHa BEIIeCTB;
coObITUS (OTOCHHTE3A (PEaKIun
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOILJIACTOB B IpOLIECCE
dboTocuHTE3A.

BBISABIATH MPUYMHHO-CIICACTBEHHBIC
CBSI3U MEK/TY ITOTJIOIICHUEM COTHEYHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekyna ATO.

CpaBHHBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIC TTPOTYKTHI U YCIIOBUS
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MPOTEKAHUS PEAKIIUNA CBETOBOM U
TeMHOBOH (a3 poTocuHTE3A.
YcraHaBaMBaTh B3AMMOCBSA3b MEKY
(OTOCUHTE30M U ABIXaHHEM; CBETOBOI
Y TEMHOBOW peakuusiMu (POTOCHHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTERA
IUTS JKU3HU Ha 3emMiie

6.3 | ABTOTpOQHBIN TUTI XemocuHres. PaznooOpaszue PackpeiBaTh cozepkaHne TEPMUHOB U
oOMeHa BEIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: MNOHATUI: XEMOCHHTE3.
XeMOCHHTE3 HUTPUPULUPYIOIIHE OAKTEPHH, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
xKene300aKkTepun, cepoOaKTepuu, pacKpbIBaTh €ro 3HaUeHue B ouocdepe.
BOJOPO/IHbIE OaKTepuu. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIIHNX OaKTepuil
JleMoHCTpanun (auTpudUIMpYIOLIME OaKTepuH,
[optpetsi: C. H. Bunorpaackuti, xKene3z00akTepun, cepobaKTepuu,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabnuiibl u cxembl: «DOTOCUHTESY, XapaKTEepU30BaTh UX
«XEeMOCUHTE3» KU3HEIEATEIIBHOCTD.
JlaGopaTropnas padora CocTaBidTh ypaBHEHUS PEAKIUN
«CpaBHeHue npoiieccoB (POTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHHBaTh XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTHYCCKUiA AHaspoOHbIE OpraHu3Mbl. Busl PackpriBaTh conepkanue TEpPMUHOB U
oOMeH — Oposxenust. [IporykThl OpOKEHUS U UX | MIOHSATHUI: 3TaIlbl SHEPTETUUECKOTO
JTUCCUMMIIALINS UCITIOJIb30BAHUE YEIIOBEKOM. 0oOMeHa — OJITOTOBUTEIIBHBIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
O0O0BEKTHI OUOTEXHOJIOTUHU U

O€CKHUCIOPOAHBIN (aHAPOOHBIIN),
KUCJIOPOAHBIN (a9pOOHBIN ); TIIUKOJIU3,
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BO30yAMTENN OOJIE3HEM.

AdpoOHBIE OpTraHU3MBI. DTarbl
HEPreTHUECKOro oOMeHa.
[ToaroroButenbHbIN 1AM [ TMKOINA3 —
OECKUCIIOPOIHOE pacillerieHre
TJTFOKO3BI.

buoniornueckoe OKUCIEHUE, WU
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B IIpolieccax
OMOJIOTUYECKOTO OKUCIICHUSI.

[{uknnuecKue peakuuu.
OxucnutensHoe hochopunupoBaHue.

DHepeuss memopanHo2o epaduenma
npomonos. Cunmes AT®: paboma
npomonuou ATD-cunmasuoi.
[IpeumymiecTBa a3poOHOTO My TH
0oOMEHa BEUIECTB Mepe/] aHAIPOOHBIM.
D} hHEeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JlemoHCTpauuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Mutuemn.

Tabauib! U cxeMbl: « IHEPTeTUYECKUM
oOMEH».

Jlaboparopnasi padora

«CpaBHEHUE MPOIIECCOB OPOKEHUS U
JIBIXAHUSD)

OpokeHue, OMOJIOTHYECKOE OKUCTICHUE
(mprxanwme), uki Kpeoca,
OKucIUTeNbHOE (PochopunrpoBanue,
MPOTOHHBIN TPaJIMEHT, TPOTOHHAS
AT®-cunTa3za.

[TepeuncisaTh 0COOCHHOCTH
HYHEPTreTUYECKOro 0OMEHa B KIIETKE.
OnuceIBaTh ATAIbl YHEPTETUIECKOTO
oOMeHa (MMOArOTOBUTEIbHBIM,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapaKTepru30BaTh PEaKIUH TIMKOJIN3A,
OpOKeHMsI, KJIETOYHOTO JIbIXaHHUSI.
YcTanaBnmMBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJICTOYHBIM JbIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBisATh ypaBHEHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJICTKE.

PaccunThIBaTh SHEPTETHUCCKYIO

3 PEKTUBHOCTD ITUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3pIBaTh NCXO/THBIC BEIIECTBA,
KOHEYHBIC TTPOTYKTHI U yCIIOBUS
MPOTEKaHUS PEAKIIMA YHEPTETHICCKOTO
oOMeHa.

CpaBHHBaTh SHEPrETUYECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
POAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxIuii 3HePreTHIecKoro 0oOMeHa
HHEPreTUIecKOro ooMeHa

HToro yacos 1o teme 9
7 | Tema «HacaencrBenHast nHGOpMAaNUA U peajn3anus eé B KIeTKe)
7.1 | Peakuuu MaTpUIHOTO 2 Peaknunu MaTpru4HOrO CHHTE3A. PackpeiBaTh conep:kaHue TEPMUHOB U

CHHTC3a

[IpyHLIMT KOMIUIEMEHTAPHOCTH

B PEaKIUAX MaTPUYHOTO CUHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyeckuii Koj, ero
cBoiicTBa. Tpanckpunuus —
MarpuuHbii cuHte3 PHK. [Ipuaiumns:
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTb,
aHTUTNIAPAIJIETBHOCTb,
acUMMETpUIHOCTh. Co3pesarue
mampuunvix PHK 6 syxapuomuueckou
knemxke. Hexooupyrowue PHK.
JlemoHCTpanuu

[Toptpert: H. K. Konb1os.

Tabnuib! 1 cxeMbl: «brocunTes
Oenka», «I eHeTHYECKHUI KO

MOHSITHH: TeH, TCHETUYCCKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MAaTpUILa, MATPUYHBINA CUHTE3,
tpanckpunuusg, PHK-nomumepasa,
MIPOMOTOP, CIUIAUCUHT, UHTPOH, DK30H.
XapakTepu30BaTh PEAKIIMA MATPUIHOTO
CHUHTE3a, CBOMCTBA FTEHETUYECKOr0 KOJA.
OnuceIBaTh 3TAIbl TPAHCKPUIIIUN U
TPAHCIISALNY; yCTaHABIMBATh
B3aMMOCBSI3b MATPUUHBIX PEAKIINI

B KJIETKE; CXeMaTUYECKU U300paKaTh
MaTpUYHbIE PEAKIIUY TPAHCKPHUIILIUY U
TPAHCIIALINU.

Pemrates Onosiornyeckue 3agayu Ha
ONPEAETIEHNUE MOCIEN0BATEIILHOCTH
nykieotuoB JIHK nu MPHK, npumenss
3HAHUS O PEAKIUAX MATPUIHOTO

CHHTE3a, TCHECTHYCCKOM KOJC,
IMPUHOUIIC KOMILICMCHTAPHOCTH
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7.2 | CunTes Oenka TpaHcisinuys U €€ JTanbl. Y4dacTue PackpsIBaTh conepxanne TEpPMUHOB U
tpancnopTHeix PHK B OGnocunTe3e MOHSATUI: TPAHCIALNS, aHTUKOOH,
Oeinka. YcaoBus OMOCHHTE3A O€EIIKa. TPHK, amunoanmnn-tTPHK-cunTeTasa
KonupoBanne aMmuHOKHCIOT. Posib (xomaza), monupudocoma (rmorcoma).
pubocom B GmocuHTe3e OelKa. XapaxkTepuzoBaTh CBOMCTBA
JleMOHCTpanun F€HETUYECKOr0 KOJa.
Tabuuiibl U cxeMbl: «brocunTes OnuchIBaTh 3TAIbl TPAHCISIIUU U
oenkay, «I'eHeTUUeCKU KOy CXEMaTUYECKHU N300pakaTh MAaTPUUYHBIC
pEeaKuu TPaHCISALNH.
Pemiats Ononoruueckue 3aaauu
Ha onpenaeneHrne anTukogoHoB TPHK,
MOCJIE0BATEIbHOCTH AMUHOKHUCIIOT
B MOJIEKYJie OesKa, MPUMEHSIS 3SHAaHUS
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIIUIIC
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3MbI Coepemennvie npedcmasieHus PackpriBaTh cosiepkaHue TEPMUHOB U

9KCIIPECCHUHU I'CHOB

0 cmpoenuu 2enog. Opranuzanus
I€HOMa y IPOKapHOT U IYKAPHOT.
Perynsuusi akTHBHOCTH T€HOB

y IpokapuoT. ['unoresa onepona

(d. Kako0, XK. Mano).

Monexynapnvie mexanuzmvl 3KCnpeccuu
2enos y sykapuom. Ponv xpomamuna

8 pe2ynayuu pabomsl 2eno8. Perynsuus
OOMEHHBIX MPOIIECCOB B KIIETKE.
Knerounsiit romeocras.

IOHSATHI: OIIEPATOP, OTIEPOH,
CTPYKTYpHBIC T€HBI, IIPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYPY FreHOMa
MIPOKAPHOT; XapaKTepru30BaTh paboTy
WHIYIIHOEITEHOTO U PEIPECCUOEIIBHOTO
OIepoHa.

BbIA€IATE CTPYKTYPHYIO
PETYJIATOPHBIC YaCTH FeHa DYKapHOT.
CpaBHHBATh MPOIIECCHI SKCTIPECCUU
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JleMoHCTpaLuu
Tabauuel ¥ cxeMbl: «brnocuaTE3
Oenkay, «I eHeTHUEeCKHUI KO

T'CHOB Y IPOKAPHOT U DYKAPUOT.
XapakTepru30BaTh THIIOTE3Y ONEPOHA
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M IO JICPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmronnas
ouosorus

Bupycsl — HekieTouHbie (POPMBI )KU3HU
1 oOyMratHeie napasuthl. CTpoeHHE
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBHUpPYCOB, OakTepuodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepaicawux supycos,
baxmepuoghacos. Obpamuast
MPAHCKpunyusi, pesepmasa,
unmezpasa.

BupycHbie 3a0051€BaHUs YEIOBEKA,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, connanbubie U
MEIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmeepayus u
ananuz bonrvuiux maccueos («bigdatay)
CMPYKMYPHBIX OUOIO02ULECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. [lpoepammupyemvie
@ynxyuu benxos. Cnocobvt docmasxu
JleKapcms.

JdemMoHcTpanuu

[Toptper: J. U. IBaHOBCKUIA.

PackpsiBaTh conep:xkaHue TEPMUHOB U
MOHSATUN: BUPYC, BUPHOH, CEP/ILICBUHA,
Karcuj, oOpaTHas TPAaHCKPUIIIHS,
pPETPOBUPYCHI, OaKkTepruodar, BUpycC
uMMyHoaeduimTa yenoseka (B1Y),
MPUPOHO-0YAroBbie HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OaKkTeprodaru Kak
BHYTPHUKJIETOUHBIX MMAPA3UTOB
MPOKApHOT U IYKAPUOT.

W3naraTh runoTe3sl 3BOJIOLIMOHHOTO
MIPOUCXOXKICHUS BUPYCOB.
OnucbIBaTh MEXaHU3M B3aUMOAECHCTBHS
BHUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAIBHOU M TOPU30HTAIIBHON
nepeaadr BUPYCOB; 3a00JICBAHMUS
’KUBOTHBIX U PACTCHH, BHI3bIBAEMbIC
BHUpYyCamH.

HasbiBaTh BUpyCcHBIE 3a00J1€BaHUs,
BCTPEYAOUIUECS Y YETIOBEKA: TPUIIII,
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Tabsuibl U cxeMbl: «l 'eHeTHYeCKHit
Ko1», «Bupyce», «baktepuodarm.
IIpakTnueckas padora
«Co31anrie MOJIeIN BUPYCa

KJICIIEBOM HIE(AIHT, TETIaTHT,
COVID-19, CIT1A.

CoOmroath mpaBuiia MOBEACHUS

B OKpY’KaloIlel MPUPOTHOH cpeie, Mep
PO IITAKTUKY PacIpOCTPaHEHUS
BHUPYCHBIX 3a00JICBaHMM (B TOM YHCIIC
BUY-undeximn)

Hroro

qacCoOB I10 TEMC

9

Tema «’Kn3HeHHBIH UK KJIECTKI

8.1

JKY3HEeHHBIN UK
KJIETKH

1

Ki1eTouHbI UKII, €T0 IEPUOIbI U
perynsinusa. Uarepdasza u Mutos.
Oco0EeHHOCTH TTPOIIECCOB,
MpOTEKaIUX B HHTEp(ase.
IToaroroBka KJIETKHU K JEJICHUIO.
[IpecunTeTnyeckuii
(MOCTMUTOTUYECKHUI ), CHHTETUUECKU I
Y MIOCTCUHTETUYECKU I
(MpeMUTOTUYECKUI ) TIEPUOIBI
uHTEp(Pa3bI.

JlemoHCTpanuu

Ta0auis! ¥ cxeMbl: « KHU3HEHHBIN 1K
KJIEeTKN», « MUTO3»

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHSATUM: KJIETOUHBIN LUK, UHTEep(da3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MIPOTEKAOIINE B HUX ITPOLIECCHI

8.2

MarpuuHsbIil CUHTES
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permkanus. [[puHIUIBl permkanun
JHK: xoMmieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
aHTUIIAPAJLIENBHOCTh. Mexanusm

PackpsiBaTh copiepskaHue TEPMUHOB U
MOHATUN: peruIKanus (peayriiKanus),
KOMILIEMEHTAPHOCT,
aHTUTIAPAILIEIBHOCTb,
JAHK-nonumepasa, Tenomepa,
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permukanuu JJTHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
TeroMmepasza. XpOMOCOMHBINH HAOOp
KJIETKW — KAPUOTHIIL. [JUTIIIOUTHBIN U
raruiouHbIM HAOOPbI XPOMOCOM.
['omonornunsie Xxpomocomsl. [1omoBBIE
XPOMOCOMBL.

JleMoOHCTpaLun

Tabsuiibl u cxembl: «KU3HEHHBIN [IUKIT
KJIETKN», «CTPOCHUE XPOMOCOMY,
«Pemmukanms JIHK».

ObOopyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKpomnpenapatsl: « MUTO3 B KJIETKax
KOpELIKA JIYKa».

JlaGoparopnas padora

«M3yyeHnne XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

pPEIUIMKAIIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XpOMAaTHU/IbI, IIEHTPOMEPA,
KapUOTHUIL, TATUIOUAHBIN U JUTUIOWTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETLTUKAIITN
JIHK 1 naBaTh UM coaepxKaTelibHyIO
XapaKTEPUCTHKY.

OnuceIBaTh MEXaHU3M PEIUIMKAIIUN
JIHK.

Cxemarnyecku n300paxaTh CTPOCHUE
MeTadazHoil XpOMOCOMBI.

Paznuuats XpomMocombl

Ha MUKpoMpenaparax u
MUKpodoTorpadusix

8.3

JleneHue KIeTKU —
MHTO3

Henenue kinetku — Muto3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tumnsl Muto3a. Kapuokunes
¥ [MATOKUHE3. brosornueckoe
3HAQUCHHUE MUTO3A.

JlemoHCTpauuu

Ta0auiel ¥ cxeMbl: « KU3HEHHBINA [IUKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemnukanusa JJHK», «Muto3y.

PackppIBath conepkaHie TEPMUHOB U
MOHSTUI: MUTO3, Mpodasa, Meradasa,
anadasa, Tenodasa, KAPUOKUHES,
IIUTOKWHE3, BEPETCHO JICTICHNUS,
MeTadaszHas mIacTuHKa, 00po3aa
JICIICHUS.

[lepeuncnsaTh MocIea0BaTEILHOCTh
CTaJInii MUTO3a U OTHCHIBATh
MIPOUCXOISIIINE HA HUX TTPOIIECCHI.
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Ob0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKponpenaparbl: «MUTO3 B KJIETKax
KOPEIIKa JIyKa).

JlabopaTopHasi pabora

«Habmroienre MuTO3a B KJIeTKax
KOHYHMKA KOpeIlIKa JTyKa (Ha TOTOBBIX

CpaBHUBaTH 0COOCHHOCTH TPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJICTKaX.

OOBACHITH OMOJIOTHYECKUN CMBICIT
MHTO3A.

Pa3nuuarte ctagnu MuTO3a

MUKpOTIperapaTax)» Ha MUKpoOIIpernaparax u
MUKpodoTorpadusx
8.4 | Perymsaius 1 Perymnsiius MUTOTHYECKOTO UK PackpsIiBatTh cojiep)kaHue TEPMUHOB U
YKU3HCHHOTO ITUKJIa kieTku. [I[porpamMvupyemas KiieTodHasi | IOHSITHI: anonTo3, mpoaudeparus,
KJIETOK rudeIb — aroITo3. mudpepeHnpoBKa.
Krerodnoe s1po, XpOMOCOMBI, XapakTepu30oBaTh PETYIISAIIUIO
(GbyHKIIMOHAIbHAS T€HOMHUKA. MHUTOTHYECKOTO ITUKJIA KICTKH.
Mexanuzmvl nporugepayuu, OOBSACHITH OMOJOTUUECKUN CMBICIT
oughghepenyuposku, cmapenus u 2ubeny | 3apoOrpaMMHUPOBAHHOMN KIICTOYHOU
knemox. «L{ugpposas knemra» — rudeNu — anornro3a.
ouourpopmamuueckue mooenu Y cTaHaBIMBaTh B3aMMOCBSI3b MEXKTY
DYHKYUOHUPOBAHUSL KTIeMKUL. TrOMEOCTa30M KJIETOK U UX THOEIbIO
JleMoOHCTpaLun
Ta0nuiel ¥ cxeMbl: «KN3HEHHBIH UK
KIEeTKH», «CTPOCHHE XPOMOCOM,
«Permmkanusa JTHK», «Mwuto3»
HToro vyacoB no Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPT"AHU3MOB»
9.1 | Opranusm Kak eMHOE 1 buonorudeckoe paznoodpasue PackpbiBaTh cojiep:kaHie TEPMUHOB U

1S (0¥

opranu3MoB. OJTHOKJIETOYHBIE,

KOJIOHHMAJIBbHBIC, MHOT'OKJICTOYHBIC

IIOHATHN: OPTAHU3M, OpTaH, OPraHEIIbI,
CUCTEMA OpPraHoOB, amapar,
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OpPTraHU3MBI.
Oco0eHHOCTH CTPOEHUS U
YKU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBIL,
OJITHOKJIETOYHBIE BOJOPOCIIH, APYTUE
npoTucthl. KosloHnanbHble OpraHu3MBbl.
B3anMocBsI3p yacTelh MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOe.
I'omeocras.

JleMoOHCTpaLun

Tabauib! v cxeMbl: «OJTHOKIETOYHbIE
BOZOpOCIIN», K MHOTOKJIETOYHBIE
BOZOpOCIINY, «bakTepuny,
«IIpocreiimmey, «OpraHbl IBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEE CTPOEHUE HACEKOMBIX).
OobopynoBaHme: CBETOBOM
MUKPOCKOIT; MUKpPOITpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBBIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
repOapuu pacTeHUIN pa3HbIX

OTJIEJIOB; BJIAYKHBIE MPEMAPATHI
KUBOTHBIX

(byHKIIMOHATBHAS CUCTEMA, TOMEOCTa3.
[lepeuncnsaTh CTPyKTYpHO-
($yHKIMOHATBEHBIC YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOT'OKJICTOYHBIX ¥ MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHuBaTh MeX1y cOO0M
OJIHOKJIETOYHbIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKAHEBBIC
OpTraHu3MBI
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9.2 | Txanu pactenuit Tkanu pactenuid. Tunbl pacTUTENBHBIX | PackpeiBaTh copepkaHue TEPMUHOB U
TKaHel: 0Opa3oBaTelbHAsI, TOKPOBHAS, | MOHSATUHN: TKaHb, YHUACPMHUC, TPOOKa,
MPOBOJIAIIAS], OCHOBHAS, KOpKa, JIy0, TpeBeCcruHa, IPCBECUHHBIC
MexaHnudeckas. OcobeHHOCTU BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
CTpOeHUs, PYHKIUHN U pACIIOIOKEHUS KAMEHHUCTHIE KIIETKU.
TKaHEW B OpraHax pacTeHUM. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JlemoHCTpanuu TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
TaOnuis! ¥ cxemsbl: IpoBOAdIIasi, OCHOBHAs, MCXaHUYCCKas;
«Tkanu pacrennin», «Oprassl NIEPEYUCIIITh OCOOEHHOCTH UX CTPOEHUS
LIBETKOBBIX pacTeHuin», «KKopHeBbie Y BBITIOJTHSIEMbIE (PYHKIIUU
cucteMmbl», «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
ObopynoBaHme: )KUBBIE SK3EMIUISPHI
KOMHATHBIX PaCTE€HUN; CBETOBOM
MHKPOCKOII; MUKPOTIpENapaThl TKAHEH.
JlaGopaTopHnasi padora
«/3yueHue TkaHen paCTEHUID)

9.3 | TkaHH )KMBOTHBIX U TKaHU )XMBOTHBIX U YEJIO0BEKa. THIIBI PackpsiBaTh copepkaHre TEPMUHOB U

YeJI0BEKa JKUBOTHBIX TKaHEM: SIIUTEINaIbHasl, TOHSITUM: SIIUTEIINM, CEKPET,

COCIMHUTEIIbHAS, MBIIIICYHAsI, HEPBHAS.
OcobeHHoctu cTpoeHust, GyHKIUN U
pacmoIOKEHUsl TKAHEN B OpraHax
KUBOTHBIX U YEJIOBEKA.
JlemoHCTpanuu

Tabmuibl u cxembl: «Tkanu
’KMBOTHBIX», « CKeJleT UeI0BeKay,
«[TummeBapuTenbHasT CUCTEMAY,

MBIIIEYHBIE BOJIOKHA, HEUPOH,
HEUPOIJIHS.

XapakTepu3oBaTh TKAHU )KUBOTHBIX U
YeJI0BEKa: dIUTEIAIbHA,
COCMHUTEIbHAS, MbIIICYHAsl, HEPBHAS;
NEPEYUCIISITH 0COOCHHOCTH UX CTPOCHUS
U BBINOJTHSIEMbIE (QYHKITUH
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«KpoBenocnas cucremay,
«/IprxaTenpHas cucteMa», «HepBHas
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.

O6opynoBanme: CBETOBO MUKPOCKOTI;
MHKpPONpEnapaTsl TKaHEH.
JlaGoparopnas padora

«M3yuenne TkaHeu JKUBOTHBIX)»

9.4

Opranbl. CucTemMbl
OpraHoB

Opransl. BereratuBHsbie u
T€HEpPATUBHbBIC OPTaHbl PACTCHUI.
OpraHbl ¥ CHCTEMBI OPTAaHOB
JKUBOTHBIX U YesioBeka. OyHKIINHN
OpPraHoB U CUCTEM OPTaHOB.
JleMoOHCTpaLun

Tabnuitel u cxembl: «OpraHbl
LIBETKOBBIX pacTeHUI», « KOpHEBBIE
cuctembl», «CTpoeHue cTedsy,
«CTpoeHue TMCTOBOM IJIACTUHKN,
«CxkeneT uenoBeKay,
«ITumeBapurenbHas CUCTEMAY,
«KpoBeHOCHas cuctemay,
«/JlpIxaTenpHass CHCTEMAY,
«BeiaenurensHas cucremay», « HepsHast
CHUCTEMay, « DHJOKPUHHAS CUCTEMAY.
O6opynoBaHme: KUBbIE SK3EMILISPBI
KOMHATHBIX PACTeHHI; TepOapuu
pacTEHU pa3HbIX OTAEIOB; CKEIETHI

PackpriBaTh conep:xkaHue TEPMUHOB U
HOHSITUNA: OpraH, KOPEHb, MOOET,
LBETOK, IIJIOJ, CEM, IIOJIOBBIE JKEJIE3HI,
II0JIOBBIE IIPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMBI OPTaHOB.
XapaxkTepu30BaTh BET€TATUBHBIC U
reHEpaTUBHbBIE OPTaHbl PACTECHU,
COMAaTUYECKUE U PEryJIITOPHBIC OPTraHbl
’KUBOTHBIX; [IEPEUUCIISITh OCOOEHHOCTH
UX CTPOEHUS U BBINIOIHSIEMbIE (DYHKIIMH.
YcraHaBauBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPTraHOB U UX (PYHKIUSIMHU.
Paznuuars BUIBI TKAHEH, OpraHbl U
CUCTEMBI OPraHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQKHBIX Ipenaparax, repoapusix u
MuKpodoTorpadusx, Tadaunax,
MOJENIAX U MyJISKaxX
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MMO3BOHOYHBIX; KOJUICKIIUU
0€CIO3BOHOYHBIX )KUBOTHBIX; BJIAYKHBIE
npenapaThl >)KUBOTHBIX, CKEJIET
YeJI0BEKa.

JlaGopaTtopnas pabora

«M3ydeHne opraHoB I[BETKOBOI'O
pacTeHus»

9.5

Omnopa tena
OpPraHU3MOB

Onopa Tena oprann3moB. Kapkac
pacteHuid. CkeneTsl OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KHBOTHBIX.
Hapy:XHbIi1 1 BHyTpEHHUM CKEJIET.
CtpoeHMe U THUIIBI COEJUHEHUS KOCTEM.
JemoHCcTpanuu

Tabauuel u cxeMbl: «CTpoeHue
cte0ms», «CTpoeHue JTUCTOBOM
IJIACTUHKNY, « CKEIET YEIOBEKaY.
Oo6opynoBaHme: CKeIEThI
MO3BOHOYHBIX; BJIAYKHBIE MPENapaThl
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBHHBI MOJITFOCKOB; KOJJIEKIIUH
HACEKOMBIX, UTTIOKOKUX

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUN: ONTIOPHBIE CUCTEMBI, 000JIOUKH
KJIETKH, (pUOpUILIIBI, KapKac, Hapy>KHbIN
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATHYECKNN CKEJIET, BHYTPEHHUI
CKEJIeT, KOCTH (JUTMHHbIE, KOPOTKHE,
TJIOCKKUE), COEIMHEHUS KOCTEH,
HETO/IBUXKHBIE (IIBBI),
MOJIYIIO/IBM>KHBIE, TIOJIBUKHBIE
(cycTaBsl), OTIEIBI CKEIETa
MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0CEeBOI ckeneT (M03BOHOYHUK, TPYAHAS
KJIETKa, XOpJ1a), M0sica KOHEYHOCTEH,
CBOOO/THBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOCHHUE U TUIIBI
COEIMHEHUS KOCTEMN.

VYcTanaBnMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OTIOPHBIX CUCTEM U UX
GyHKUMSIMU B OpraHU3Me.
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CpaBHHBaTbh CTPOEHUE ONIOPHBIX CUCTEM
PACTEHUI U )KUBOTHBIX

9.6 | JIBmwkenue JIBr>keHue opraHu3MoB. JIBuxeHue PackpbIBaTh cojiepkaHre TEPMUHOB U
OpPraHU3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSTUH: ABUKEHUE, IBUTATEIbHBIC
amME00UTHOE, )KTYTUKOBOE, PECHUYHOE. | OPTaHEeIUIbl, TBUYKEHUE MTPOCTEUIIINX
JIBr>KeHME MHOTOKJIETOUHBIX (amEOomMIHOE, KTYTUKOBOE,
pacTeHui: TPONU3MbI U HACTHH. PECHUYHOE), IBUKEHUE PACTEHUN
JIBMKeHe MHOTOKJICTOYHBIX (TponU3MBbl, HACTHH ), MBIILICYHBIC
JKUBOTHBIX U YEJIOBEKA: MBIIICYHAs CHUCTEMBI (COKPATUTEIHHBIC BOJIOKOHIIA,
cucrema. Peduiexc. CkeneTHbIE MBI | KOKHO-MYCKYJIBHBIM MELIOK, CKEJIETHAS
U uX pabora. MYCKyJIaTypa), CKeJIeTHAsI MBIIIIA
JleMoHCTpanun (MBIIIEYHOE BOJIOKHO, MUO(DHUOpHUILIA),
Tabnuue! u cxembl: «ONHOKIETOUHBIE | BBICIIHE JBUTATEIbHBIE IIEHTPHI, paboTa
BOJIOpOoCnY, «lIpoctenmmey, MBIIIII (JIBUTATENIbHAs, COMaTHYeCcKas),
«CTpoeHue MBIIIILD, «MblleqHas MBIIIEYHOE YTOMJICHHE.
CUCTEMaY XapakTepru30BaTh BUIBI JBHKECHUS
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTaHU3MOB.
OnuceIBaTh CKEJICTHBIC MBIIIIIHI U KX
pabory.
VY cTanaBnMBaTh B3aMMOCBSI3b MEXKTY
CTPOEHHEM OTIOPHBIX CHUCTEM U
JBMKEHUSIMUA OPTaHU3MOB
9.7 | [IutaHue OpraHU3MOB [Tutanue opranusmos. [lormomnenue PackpoiBath conepkaHie TEPMUHOB U

BO/IbI, YTJICKHCIIOTO Ta3a U
MHHEPAJIBbHBIX BEIIECTB PACTCHUAMMU.
[ IuTaHue ’JKUBOTHBIX.

TIOHSITUI: MUTAHKUE, TUIIIEBAPEHNUE,
MUIIEBAPUTENBHBIE BAKYOJIH, KUIIIEUHAS
MOJIOCTh, MUIIEBAPUTETHHAS TPYOKa,
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BHYTpHUNOIOCTHOE U BHYTPUKIIETOYHOE
nuieBapenue. Iluranre no3BOHOYHBIX
KUBOTHBIX. OTIEBI
MALIEBAPUTENBHOTO TPAKTA.
[InmeBapuTENBbHBIE HKETE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.
JlemoHCTpanuu

TabauIlbl U CXEMBI:
«Ku1euyHononocTHeiey,
«IInmeBapurenpHas cucrema», «Cxema
IIATAHUS PACTEHUI.

Oo0OopyaoBaHme: )KUBBIE DK3EMIUISIPBI
KOMHATHBIX PaCTEHUIA; 000pyA0BaHUE
JUISL IEMOHCTpALMU [IOYBEHHOI'O U
BO3JYIIHOI'O MMUTaHUsI PACTEHU,
paclilerieHHst Kpaxmaiia u 0eJIKoB

o JeiicTBueM (hepMEeHTOB

MUIIEBAPUTEIBHBINA TPAKT,
MUIICBAPUTETHHBIC JKETIE3bI,
MUTIEBAPUTEITHHBIC COKH.
XapaxkTepu3oBaTh MUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKJIETOUHOE
MUIIEeBapeHue.

Pa3znuuate Ha n300pakeHUsIX (cxemax,
Ta0JIUIaX, MYJISDKAX) OTIAEIbI
MUIIEBAPUTEIIBHOTO TPAKTA U
MUIIEBAPUTEIBHYIO CUCTEMY YeTIOBEKA.
YcTanaBIuBaTh B3aUMOCBSI3U MEKTY
CTPOCHHEM OPTaHOB MMUIIICBAPEHUS

9.8

JIpIxaHue OpraHu3mMoB

Jlpixanue opranu3MoB. JIprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Juddy3us razoB uepe3 moBepxXHOCTh
KieTku. KoKHOe JIbIxaHue.
JIpixaTenbHast MOBEpXHOCTh. KadepHoe
U 1EroyHoe AbixaHue. [[prxanue
MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DBOJIIOIMOHHOE YCIO)KHEHUE CTPOCHUS
JETKUX MMO3BOHOYHBIX )KUBOTHBIX.
JIpIXxaTeapHasi CHCTEMa YEJIOBEKaA.

PackprwiBaTh conepxaHre TEpPMUHOB U
MOHATHUH: IbIXaHue, MudQy3usi, KO>KHOE
JIbIXaHWE€, OpraHbl JbIXaHus,
JbIXaTeJIbHBIC JBYKCHMS, IbIXaTCIbHBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
€MKOCTb JIETKUX.

XapakTepu30BaTh AbIXaHUE PACTEHUN;
JIBIXaHUE KUBOTHBIX M YEJIOBEKA.
OnuceIBaTh BOIIOIMOHHOE
YCJI0KHEHUE CTPOCHUS JETKUX
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MexaHn3M BEeHTHISIIIUY JIETKUX Y TITULL
Y MJICKOTIUTAIOMuX. Perynsius
nbIXaHus. JlpixaTeabHbie 00bEMBI.
JleMoOHCTpaLuu

Tabauib! u cxeMbl: «JlprxaTenbHas
CUCTEMAY.

Oo6opynoBanme: 000py0BaHUE
JUTSL IEMOHCTpPAIMH OIBITOB

110 U3MEPEHHUIO JKU3HEHHON EMKOCTH
NETKUX, MEXaHU3Ma JAbIXaTEIbHbBIX
JBIDKEHUN

MMO3BOHOYHEBIX )KUBOTHBIX.

PaznuyaTh Ha n300paxkeHusx (cxemax,
TabIuIax, MyJisbKax) JbIXaTeIbHYIO0
CHUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTUIISIIUHA
JETKUX y OTUIL U MIIEKOITUTAIOIINX.

Y craHaBIMBaTh B3aUMOCBSI3U MEKIY
CTPOCHHEM OPTaHOB JIBIXaHUS U UX
(GYHKITUSIMH B OpTaHU3ME

9.9

TpaHcnoprt BelecTs
Yy OPTaHU3MOB

TpaHcnopT BEWIECTB Y OPraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTIOPT BEUIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ opraHsl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCYbI U KpOBb. Kpyru
KpOBOOOpaIeHHs. DBOIIOIUOHHbIE
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOM
CUCTEMBbI [T03BOHOYHBIX )KUBOTHBIX.
PaGoTa cepara u e€ perymnsiusi.
JlemoHCTpanuu

Tabuuirel 1 cxembl: «Opranbl
[IBETKOBBIX pacTeHuin», «KKopHeBbie
cuctembl», «CTpoeHne cTels»,
«CTpoeHue JINCTOBOU IITACTUHKI,

PackppIBath cosepkaHie TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y paCTEHU, KPOBEHOCHAS
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIieHue, Kpyru
KpOBOOOpAIICHUS, CePACYHBIN UK,
mumdooOparnienue, mumda,
TuM(paTUIECKUE COCYIbI,
TuM(paTUIECKHE y3JIbl, BHYTPCHHSS
cpena opraHu3ma.

XapakTepru30BaTh TPAHCIIOPT BEIIECTB
y pacTeHU U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.
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((KpOBCHOCHaﬂ CHUCTCMA»,
((KpOBeHOCHI)IC CHUCTCMBI IIO3BOHOYHBIX
KHUBOTHBIX»

Pa3nnuate Ha N300pakeHUAX (CXemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUMpaTHIECKYIO CUCTEMY YelIOBEKa.
YcraHaBIMBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPIraHOB
KpOBOOOpanieHus ¥ ux GyHKIUSIMU

B OpraHu3Me

9.10

Brinenenue y
OpPraHu3MOB

Briienenue y opranu3moB. Beiienenue
y pacTeHul. Brienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUbTpalus, CeKpenus u
oOpaTHOE BCachIBaHUE KaK MEXAHU3MBbI
paboThl OpraHoB BoieneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAaMU.
Brinenenue y mo3BOHOYHBIX dKUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIMOHUpOBaHUE HEDPOHA.
OO6pazoBaHue MOYH Y YEIOBEKA.
JlemoHCcTpanuu

Ta0auiel 1 cxeMbl: «BeraenurenbHast
CUCTEMa»

PackpbiBath cosiepkaHre TEPMUHOB U
MIOHSTHUH: BBIICIICHNE, TYTTaIlUs,
JIUCTOIIA]l, COKPATUTEIbHBIE BaKyOJIH,
W3BUTHIC KaHAIBIIBI, 3BE319ATHIC
KJICTKH, BBIJICITUTEIbHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TOYKH,
MOYETOYHUK, MOYECBOMU ITy3bIPh,
He(dpoH, MoYa.

XapakTepu30oBaTh IPOLIECC BhIICICHUS
Yy PaCTCHUH U )KUBOTHBIX.

Paznuuate Ha U300pakeHUsX (CXeMax,
TabNuIax, MyJIsKax) BbIICIUTEIHLHYIO
CUCTEMY YEJIOBEKA.

OnuchIBaTh MEXaHU3M
GbyHKIIMOHUPOBaHUS He(PpOHa; poIIece
00pa3oBaHUs MOYH.

YcTaHaBnMBaTh B3aMMOCBSI3U

MEXK]Ty CTPOCHHEM OPraHOB
BbIJICJICHUSI U UX (QYHKIMSIMU

B OpraHU3Me
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9.11 | 3amura y opraHu3MOB 3amnmTa y OpraHu3MoB. 3alura PackpeiBaTh cojiepkaHre TEPMUHOB U
Yy OTHOKJIETOYHBIX OpraHu3MoB. CIIOpsl | MOHSATHH: Karcysa, SHI0CTopa, IUCTa,
OaKTepui ¥ LUCTHI IPOCTEHIINX. KyTUKYJIa, CPEACTBA TACCUBHOU
3alyTa y MHOIOKJIETOYHBIX PACTEHUH. | 3aIMTHI, CPEACTBA XUMUYIECKOM
Kyrtukyna. CpeacTsa macCUBHOM U 3aIUThI, KOKHBIEC IOKPOBBI,
XUMHYECKOU 3a1nThl. DUTOHIUIBI. MMMYHUTET, UIMMYHHAasl CUCTEMA,
3ammTa y MHOTOKJIETOYHBIX AHTUT€H, aHTUTEJO.
KUBOTHBIX. [TOKpOBBI U UX XapaxkTepu3oBaTh BUbI 3AIIUTHI
IIPOU3BOHBIC. 3AIMTA OPraHU3Ma Y OJTHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
ot Oosie3Heil. IMmmyHHas cuctema OPTraHU3MOB.
yenoBeka. Kilerounsnif 1 rymopanbHbiii | OIUCBHIBATE CTPOEHUE KOKHBIX
MMMYHHTET. BpoKIEHHBIN U ITOKPOBOB U MX MTPOU3BOJAHBIX.
MPUOOPETEHHBIN crienuduaecKuit PaznuyaTh Ha n300paxeHusx (cxemax,
UMMyHUTET. Teopus KJIOHAIBHO- TabnuIax, MyJIsKax) OpraHbl
cesiektuBHOTO uMMyHuTeTa (I1. pnux, | UMMYHHON CHCTEMBI YEIOBEKA.
®.M. bepuer, C. Tonerasa). YcTaHaBIMBaTh B3aUMOCBSI3U MEXKAY
BocnanurenbHble OTBETHI OPTAHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
Ponb BpoXKIEHHOTO UMMYHUTETA (GYHKIIUSAMHU B OpTaHU3ME
B Pa3BUTUHU CUCTEMHBIX 3200JI€BaHUII.
JlemoHCTpanuu
Tabnuiel 1 cxembl: «Koxa,
«Ummynurter», «CTpoeHue cTedsny,
«CTpoeHue JIMCTOBOM TIJIACTUHKI

9.12 | PaznmpaxumMocCTh PaznipaxxumocTs 1 perynsuus PackpsiBaTh coziepkaHuE TEPMUHOB U

U PEryJIsiius
Yy OpraHu3MOB

y Opranu3MoB. Pa3apaxkumMocThb
Y OJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucol. PazapaxkuMocTb U perysisius

MOHATHUH: Pa3IpaXKUMOCTb, PETYJISIINS,
TaKCHCHI, POCTOBBIC BEIIECTBA
(aykcuHBI), HEpBHAsl CUCTEMA,
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y pactenuii. PocToBbI€ BellecTBa U UX
3HAYCHHE.

HepBHas cucrema u pediaekropHas
peryJsnus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOJIOLHOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KMBOTHBIX. OTIETIBI
rOJIOBHOT'O MO3T'a II03BOHOYHBIX
KUBOTHBIX. Pediekc u pediekropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pedeKchl.

['ymopanpHas perysnus u
SHIOKPUHHAS CUCTEMA KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cucTeM. [ umoranamo-
runodu3apHasi CuCTeMa.
JleMoOHCTpaLun

[Hoptper: W. I1. ITaBnos.

Tabauue! u cxeMbl: «CTpoeHue
ruaps», « CTpOEHUE IUNTAHAPUNY,
«BHyTpeHHEee CTpOEeHHE JOKIEBOTO
yepBs», «HepBHas cucrtema pbio»,
«HepBHas cucrema JIArymKkmn»,
«HepBHas cucrema
pecMbIKaIuXcsa», «HepBHas

pedaexkTopHas peryasnus, pedaekc,
peduekTopHas 1yra, NepeaHui MO3r,
IPOMEXKYTOUHBII MO3T, CPEAHUN MO3T,
MO3K€4OK, IPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
ryMopajbHas peryysius, TOpPMOHBI,
SHAOKPHHHAS CUCTEMA, THIIOTAJIaMO-
runousapHasi CUCTEMA.
XapakTepu30oBaTh pa3ApaKUMOCTh

Yy OJTHOKJIETOYHBIX OPraHNU3MOB H
pedIIeKTOPHYIO PETyISIIUI0

y KUBOTHBIX.

Paznuuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJsikax ) HEpBHYIO CUCTEMY
U €€ OTIeNbl; OT/EJIbl TOJIOBHOTO MO3Tra
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIIALIMIO
y JKUBOTHBIX.

Pa3znuuatek Ha M1300paxeHusx (cxemax,
TabJIMIaX, MyJIsSKaxX) YHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaTs xene3sl S9HAOKPUHHON
CHCTEMBbI YeJIOBEKa U BhIpabaThIBaeMbIe
UMU TOPMOHBI.

OnuceIBaTh 1€HCTBHE TOPMOHOB.

VY cTaHaBnuBaTh B3aUMOCBSI3U MEXKY
CTPOEHHUEM OPTraHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTUTaromux», « HepBHas cucrema
YeJI0BEKa», « DHJIOKPUHHASL CUCTEMAY,
«Pediiexcy.

Ob6opyaoBaHme: MOJICJIM TOJIOBHOTO
MO3Ta Pa3IMYHbBIX )KUBOTHBIX

SHAOKPUHHON CUCTEM U UX QYHKUIUSIMHU
B OpraHu3Me.

XapakTepu30oBaTh IBOIIOIUOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro yacos no teme 17
10. | Tema «PASMHOKEHUE U PABBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUS 1 DopMBbI pa3MHOKEHUSI OPTAHU3MOB: PackppIBaTh cosepkaHie TEPMUHOB U
OpraHu3MOB Oecmosioe (BKJItOYasi BET€TaTUBHOE) U MOHATHN: pa3MHOYXKEHHUE, IPOCTOE

roJjioBoe. Bupl 6ecrnonoro
Pa3MHOXKECHHS: TOYKOBaHUE,
crnopyJisiius, parMeHTarus,
KJIOHUPOBaHMUE.

JleMoOHCTpaLun

Tabauiel 1 cxeMbl: «BereraTuBHOE
pa3sMHOXXeHHUE», « TUIIBI 6ecIToI0ro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIJAMHUIOMOHAJIBIY, «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOXKeHNE TUIPHD)

JIeJICHHE, TIOYKOBAaHUE, CTIOPYJIAIIHS,
BETETATUBHOE Pa3MHOKCHHE,
dbparmMeHTanys, KIOHUPOBAHUE, TAMETHI,
criepMaTo30u/l (CriepMHii), SUIIEKIIeTKA,
3UT0Ta, KOHBIOTAIIHS.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
1 TTOJIOBOT'O Pa3MHOKEHUS OPTaHNU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrooro pa3sMHOKEHHS OPTaHU3MOB;
OMOJIOTHYECKOE 3HAaUCHUE OECIIOIoro
Pa3MHOKEHUS.

Paznnuars criopy kax
CHEIUATM3UPOBAHHYIO KJICTKY,
MpeIHA3HAYCHHYIO JJIs1 OECTI0JIOTO
Pa3MHOXEHUS, U CIIOPBI OAKTEPHUH.
OOBSICHATH MPEUMYIIIECTBA TTOJIOBOTO
pPa3MHOXEHUS HaJl OECTIOJBIM.
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PackpeiBaTh poJib KIIOHUPOBAHUS
B CEJICKIIUU U CEIIbCKOM XO35HCTBE

10.2

[lomoBoe
Pa3MHOXEHHUE.
Meiios

[TonoBoe pazmuoxkenue. [looBeie
KJIEeTKHU, Wiu raMeTsl. Meiio3. Ctaauu
Meno3sa. [loBenenue XxpoMocom

B Melo3e. Kpoccunroaep.
buonorndyeckuii cMBICI Meo3a U
TMIOJIOBOTO TIporecca. Meno3 u ero
MECTO B JKM3HECHHOM IIHKJIC
OpraHU3MOB.

JlemoHCTpanuu

Tabmmirel U cxeMbl: «Mero3y,
«XpPOMOCOMBD»

PackpbiBaTh cojiep)kaHie€ TEPMUHOB U
MMOHSTHI: MeH03, OMBaJICHTHI,
KPOCCUHTOBEp, UHTEPKUHE3,
HE3aBUCUMOE PACTPE/ICIICHHUE;
KPOCCHUHTOBED.

Pa3nnuate Ha n300pakeHusIX (cxemax,
Ta0JIUIIax ) U MUKpOIIpernapaTax 3peiibie
MOJIOBBIC KJIETKH MJICKOTTUTAIOLINX U
OpraHbl PA3MHOKEHHUSI BBICIITNX
pacTeHuil.

PackpsIBaTh CyIIHOCTH M€03a,
XapaKTEPU30BaTh €ro OTACIbHbIC
CTaJuHu.

OnpenensaTe MECTO Meio3a

B )KM3HEHHBIX ITUKJIaX Pa3JIMYHBIX
OpraHU3MOB.

OOBACHATH OMOJOTHYECKHI CMBICIT
KPOCCHUHI'OBEpa, OMUCHIBATH €0
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
pasyinyaTh OT/ACIIbHBIC UX CTATUN

Ha MUKpoOIIpenapaTax u u300pa>keHHIX
(cxemax, TabmuIax).

PackpbIBaTh 3BOTIOIMOHHOE 3HAUCHUE
MOJIOBOT'O PA3MHOKEHUSI OPTaHU3MOB
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10.3 | 'ameTorenes. [IpenzapossiiieBoe pa3BUTHE. PackpwiBath conepkaHue TEPMUHOB U
OO6pazoBaHue u ["amerorenes y )kuBOTHBIX. [1010BBIE MOHSTUH: TaMETOTeHE3, CIIEPMATOreHE3,
pPa3BUTHE MOJIOBBIX xene3pl. OOpa3oBaHue U Pa3BUTHE OOT€HE3, CECMEHHUKU, IMYHUKH,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaTtoreHes u CIIEPMATOrOHHH, CIIEPMATOIUTHI,

ooreHes. CTpOeHHE NOJIOBBIX KIETOK. CIIepMaTH/Ibl, CLIEPMATO30U/IbI,
Omo10TBOpEHNE U AMOPHUOHATIFHOE OOTOHUU, OOLIUTHI, TOJISIPHBIC TEJIbIIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMa.
OIUIOJJOTBOPEHUS: HAPYKHOE, [lepeuuncnsath cCTaAuu raMeToreHe3a
BHyTpeHHee. [[apTeHorenes. y )KUBOTHBIX.

JleMoHCTpanun OnuchIBaTh MPOLECC FTAMETOTEHE3A U
Tabuuiibl u cxembl: «['ameTorenesy, €ro MepUo/ibl, CTPOECHUE MOJOBBIX
«CTtpoeHue SMIEKIETKU U KJICTOK.

CIIEPMATO30UIA». Paznmuuate ocoOeHHOCTH
Oo0opyaoBaHme: CBETOBOM MUKPOCKOIT; | CIIEpMATOre€He3a U OOreHe3a.
MHUKPOIIPENapaThl AULEKIETOK U OnuchIBaTh MPOIECCHl OCEMEHEHUS U
CIIEPMaTO30M/I0B. OTUIOJIOTBOPEHUSI, Pa3HbIC BApUAHTHI
JlaboparopHasi padora «3yueHue MapTEHOreHe3a

CTPOEHHUS MOJIOBBIX KJIIETOK Ha TOTOBBIX

MUKpOIIpenapaTax»

10.4 | UunuBuayaibHOE NuauBuayanbHOE pa3BUTHE PackpriBaTh coneprkanrne TEpMUHOB U
pa3BUTHE OpraHU3MOB (OHTOTEHE3). MOHSATUM: OIIOJOTBOPEHUE, 3UTOTA,
OpraHU3MOB — DOMOpHOJIOTHS — HAyKa O PA3BUTHH Oyactomep, aKpOCOMHas peaKIus,
OHTOTCHE3 OpranusmoB. Mopgozenes — 0ona MPOHYKJIEYC, MAPTEHOTEHE3,

U3 21ABHBIX NPODOIIEM DMOPUOTOUL.
Konyenyus mopgoceros u mooenu
mopghozenesa. Ctanuu >MOproOTeHe3a
’KUBOTHBIX (Ha TIPUMeEpE JISITYIIKH).

AMOpHOTEeHE3, TPOoOJIeHHUE, O1acTyna,
MOpYJIa, racTpyJsa, Heupyia,
OpraHOT€HEe3, IKTOJEPMa, ME30/IepMa,
AHTOJIEPMA, 11eJIOM, HEPBHAs TPYyOKa,
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Hpobnenue. Tumsl gpodrieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe Opob.ieHuUe.
Bnacmyna, munvr 6nacmyn.
OcoGennoctu ApoOIeHHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpysiius). 3akiiajaka
OpraHOB U TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3auMHoe BiusiHuE yacTei
Pa3BUBAIOILIETOCS 3apObIIIa
(aMOpHOHaNIbHAS UHIYKIIHS ). 3aKJIaIKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pe3yabTaT HePAPXUUYECKUX
B3aMOJIENCTBUN IeHOB. Binsguue
Ha YMOPUOHATBFHOE PAa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYIKAIOIICH
Cpepbl.

JleMoOHCTpaLun

IToptper: X. [HIneman.

Tabsuiibl u cxembl: «OCHOBHBIE CTATUN
OHTOT'EHE3a».

OobopynoBanme: moaenb «l{uki
Pa3BUTHUS JISATYIITKI

XopJa, KuiieuHas Tpyoka.
Omnpenensitb SMOPHOHATBHBIN IEPUO
pa3BUTHUS OpPraHU3Ma U OMUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOJeHns — 00pa3oBaHUE
OJTHOCIIOMHOTO 3apO/IbIIIa — OJIaCTYIbI;
3aBHCHUMOCTH X0/1a APOOJICHUS

OT KOJIMYECTBA )KEIITKA B THIIEKIICTKE;
racTpyJsIUIO U OPTaHOTEHE3.
OOBICHATH ATanbl AUPHEPEHIIMPOBKU
TKaHel, 00pa30BaHUsl OPraHOB U CUCTEM
OpIaHoB.

XapakTepu30BaTh PETYJIALUIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEpMUHALINIO U SMOPHUOHAIBHYIO
WHAYKIINIO; TeHETUYECKUI KOHTPOJIb
pa3BUTHSL.

O060CHOBBIBATH BPETHOE BO3/ICHCTBHE
TabauHOTO JIbIMa U aJKOTO0JI Ha X0
AMOPHUOHATBHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS
OpraHusma 4ejoBeka

10.5

Poct u pa3Butue
YKUBOTHBIX

PocT u pa3BuTHE )KMBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[Ipsimoe 1 HenpsAMOe pa3BUTHE.
PazButue ¢ meramopdozom

PackpriBaTh coneprkanne TEpMUHOB U
MOHSATHUMN: OHTOT'CHE3,
MOCTAMOPHOHATIBHOE Pa3BUTHE,
MeTtamopdo3, TUUHUHKA, POCT, CTAPEHHUE,
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y OECIIO3BOHOYHBIX Y O3BOHOYHBIX
KUBOTHBIX. bHOJIOrnuecKoe 3Ha4YeHHE
MPSIMOTO W HEMPSIMOTO Pa3BUTHUS, X
pacnpoCTpaHeHue B pupoe. Turbl
pocTa KUBOTHBIX. DAKTOPHI PETYIIALINU
pocCTa ’KMBOTHBIX U yesioBeka. Ctaauu
NOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4yesnoBeka. [leprobl
OHTOTreHe3a 4yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTMYECKHUE MPOIECCHI.
JlemoHCTpanuu

Ta6nuiel u cxemsl: «IIpsmoe u
HenpsiMoe pa3BuTue», «Pazsurtue
MAaMCKOro0 )XyKay», «Pa3BuTue capaHnum»,
«Pa3BuTHE JATYIIKWY.

IIpakTuyeckas padora

«BBIsIBICHHE TPU3HAKOB CXOCTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)

CMEPTb.

XapakTepu30BaTh NOCTIMOPHUOHAIBHBIN
MEPUOJT PA3BUTHSI OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NPsSIMOE Pa3BUTHE U
€ro NEPHUO/IbI.

N3narats conepkanue Teopui
CTapeHHs] OPraHU3MOB.

OOBSACHITH OMOJOTUYECKUI CMBICT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

Pa3zmHoxeHue u
pa3BUTHE PACTECHUN

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUI.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IIMKJIE PACTEHUM.
OO6pazoBaHue crop B Mpolecce Meiosa.
["'ameTorenes y pacTeHuu.
Onnoa0TBOPEHUE U pa3BUTHE
pACTUTENBHBIX OPTAaHU3MOB. /[{BOMHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE

PackpbIBaTh cosiepkaHUE TEPMUHOB U
MOHATUH: TameToduT, criopodur,
aHTEPUINN, APXETOHHUH, 3apPOCTOK,
Meracnopa, 3apObIIEBbIN MEIIOK,
CUHEPTU/bI, AHTUIIO/IbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIIOZIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOu#, Mepuo/pl OHTOTeHEe3a
LIBETKOBBIX PACTECHUU.
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CEMCHHU.
MexaHu3MBbl peryJisiiiii OHTOT€HE3a
Yy PaCTCHUH U )KUBOTHBIX.
JdemMoHcTpauuu

IToptpert: C. I'. HaBamuH.
Tabauibl ¥ cXeMbl: «JIBoWHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHue ceMsH
OJIHOJIOJIBHBIX U JIBYIOIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKO# KanmycTb», « KU3HEHHbIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
ManopOTHUKAY, « KU3HEHHBIN TUKJT
COCHBI».

JlaGoparopnas pabora

«CTpoeHune OpraHoB pa3MHOXKEHUS
BBICIIIMX PACTEHUIN

XapakTepu3oBaTb 0COOCHHOCTH
0€ecroJoro 1 rMoja0BOro pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Boienste 0coOeHHOCTH MTPOTEKaHUS
raMeTOreHe3a y [IBETKOBBIX PACTEHHIA.
OnwuceiBaTh NIpoOLECC JBOMHOTO
OIIOIOTBOPEHHMS Y IBETKOBBIX
pacTeHUl U OOBACHSITH €ro
IIPEUMYILECTBA 10 CPABHEHHIO

C OIUIOJOTBOPEHUEM Y CIIOPOBBIX U
rOJI0CEMEHHBIX

Htoro yacoB no teme 8
11 | Tema «I'eHeTnKa — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB)
11.1 | Uctopus cranoBieHus | 1 Hctopust cTaHOBIICHUS U PA3BUTUS PackpsiBaTh copepkaHre TEPMUHOB U

Y Pa3BUTHS T€HETUKU
KaK HayKd

T€HETUKH KaK HayKu. PaboThl

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

B pa3BUTHUH r'eHeTUKHU. PaboThI

H.K. Konsuosa, H.. BaBuiosa,

A.H. benozepckoro, I'.JI. Kapneuyenko,

MOHSATUM: T€HETHKA, T'CH.
JleMOHCTpUpPOBATH 3HAHUS UCTOPUHU
BO3HUKHOBCHUS T'€HCTUKH.
XapakTepu30BaTh OCHOBHBIC ATAIbI
Pa3BUTHS TEHETUKU KaK HAYKU
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FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemMoHcTpauuu

IToprpetsl: I'. Menaens,

I'. le ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBunos,

A. H. benozepckui,

I'. JI. Kapnieuenxo,

10. A. ®dunmumueHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC IOHITHS 1
CHUMBOJIBI TCHCTHUKH

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbIC
MPU3HAKH, TOMUHAHTHBIA U
pELECCUBHBIN TPU3HAK, TOMO3UTOTA,
reTepo3UroTa, YUCTas JIMHUS, THOPUIBI,
redotur, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: TUOPUI0TIOTUYECKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-
TEHETUYECKUU.

JlemoHCTpauuu

Tabaumel: «MeToabl TEHETUKHY,
«CXeMbl CKpEIIBaHUS.
JlaGopaTtopnas padora

«JIpo3oduiia kak 00BEKT FeHETUIECKUX
HCCIICTOBAHUI

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJIEIOBAHUE, U3MEHYNUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHBIE TEHBI (aJIeNN),
albTEPHATUBHbBIC MPU3HAKH,
TOMO3UT0Ta, T€TEPO3UTOTA,
JOMUHAHTHBIN PU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUJIBI.
[Tonp30BaTHCA TEHETUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3AIIMCH CXEM CKPEILMBAHUSA

Hroro 4yacoB o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3aKOHOMEPHOCTH 2 MoHorudpuiHOE CKpEeIIMBaHUE. PackpsiBaTh copepkaHre TEPMUHOB U
HacJIeJOBaHUS ITepBrIit 3ak0H MeHnaens — 3aKOH MOHSATHUI: MOHOTUOPHTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB ITEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Mounorubpumanoe nokoJjeHus. [IpaBuiio TOMUHUPOBAHUSA. | JOMUHHUPOBAHME, PACILEIUICHUE
CKpEIIMBaHHE Bropoi 3akoH MeHens — 3aKk0H IIPU3HAKOB.

pacIIEIUICHUs TPU3HAKOB. OnuceiBats onbIThl . Menaens
[{uTonornyecknue OCHOBBI 10 MU3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTUOPHUIHOTO CKPEILIMBAHMUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI TaMeT. [TpuBoauTH HOPMYITUPOBKHU ITEPBOTO U
JdemMoHcTpanuu BTOpOTO 3aK0HOB I'. Menpens (3akoHa
IToptper: I'. Menneins. eauHo00pa3usi THOPUIOB MEPBOTO
Tabnuiibl u cxembl: «IlepBbiii 1 BTOPO | TOKOJICHHS, 3aKOH PaCIICIIICHUS
3aKOHbI Menaens». MPU3HAKOB) U OOBACHSITH X
OobOopyaoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUISL IEMOHCTPAIUK 3aKOHOB CocTaBisiTh CXeMbl MOHOTUOPHUIHOTO
eauHOo00pa3usi TMOPUJIOB MEPBOTO CKpEILMBAHUs U pelaTh FTEHETUUECKUE
MTOKOJICHHSI ¥ PacIICIUICHUS MPU3HAKOB; | 33J]a4l Ha MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOT, MUKpOIIpenapar: | CKpELUIMBaHUE

«/Ipo3oduay.

IIpakTnueckas padora «M3yuenue

PE3yNbTaTOB MOHOTHOPHUTHOTO

CKpeIIUBaHUA y APO30(PHITBI

12.2 | Ananusupyroiiee 1 AHaIM3UpYIOLIEe CKPEUUBAHUE. PackpbiBaTh cojiep)kaHie TEPMUHOB U
CKpELBaHUE. [TpomexxyTOUHBIN XapaKTep TOHSATHUM: aHAJIU3UPYIOLIEE
Henonnoe HacnenoBanus. Pacmennenue CKpEILUBAaHUE, HETIOJTHOE
JIOMUHUPOBAHUE MPU3HAKOB MIPU HEMIOJTHOM JOMUHUPOBAaHUE, KOJOMUHUPOBAHHUE.
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JIOMUHUPOBAHUMU.
JdemMoHcTpauuu

TabnuIlbl U cXeMBbl: « AHATH3UPYIOIIEE
CKpenuBaHue», «HemnosHoe
JIOMAHHPOBAHUE

CocTaBiATh CXeMBI aHAIN3UPYIOIIETO
CKPEILMBAHUSA U pelIaTh FTeHETUUYECKHE
3aJ]auM Ha aHAJIM3HUpPYIOIlIee
CKpELIMBAaHUE U HEMOJIHOE
JOMHUHHPOBAHHE

12.3 | AuruGpumnHoe JurubpuaHoe ckpemrBanue. TpeTuit PackpriBaTh conep:xkaHre TEpMUHOB U
CKpEILLUBAHUE 3aK0H MeH ISl — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUIHOE CKPEIIMBaHUE,
HACJIEIOBAHUS IIPU3HAKOB. (EeHOTUITMYECKUH paJiuKal.
[uTomornyeckrue OCHOBBI OnuceiBaTh ONbITH ['. MeHaens no
JTUTHOPUTHOTO CKPEITUBAHUS. V3YyYECHUIO HACIIEIOBAHUS ABYX Map
JlemoHCTpanuu IIPU3HAKOB Y TOPOXa MOCEBHOTO.
IToptper: I'. Menneins. [IpuBOoIUTH HOPMYIUPOBKY TPETHETO
Tabnuitel 1 cxembl: « TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Meunnens». HE3aBUCHUMOTO HACJIEOBAHUS
O0opynoBanme: MOJENb MIPU3HAKOB) U OOBSICHITH €r0
JUISL IEMOHCTPALIMU 3aKOHA LUTOJIOTUYECKHE OCHOBBI.
HE3aBUCHUMOTO HACJIEOBAHUS [TpumeHSITh MATEMATUYECKUN PACUET C
IIPU3HAKOB; CBETOBOM MUKPOCKOIT, MOMOIIBIO (PEHOTUITMYECKOTO paiuKalia
MuKpornpenapar «Jpo3odumay. Y METOJ1a IEPEMHOKEHUS BEPOATHOCTEN
IIpakTuyeckas padora BApPUAHTOB PACHICIIJICHUS ITPU3HAKOB Y
«M3yyenue pe3yapTaToB MOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHITY.
JTUTHOPUIHOTO CKPEIIUBAHUS CocTaBnsiTh CXeMBI TUTHOPUIHOTO
y 1p030huUITbDY CKpPEIIMBAHUA U PEIIATh FTEHETUYECKUE
3a/1ayu Ha TUTHOPUTHOE CKpEITMBAHUEC
12.4 | CuenenHoe CuerieHHOE HacJIeI0BaHKEe PU3HAKOB. | PackpbIBaTh cojiep:kaHnne TEpMUHOB U
HACJIEI0BAHUE Pabotsl T. Moprauna. CuernyieHtoe MOHATHI: CUEIUICHHOE HACJIEA0BaHUE,
IIPU3HAKOB. HACJIEIOBAHHUE T€HOB, HAPYLICHHUE HAPYLICHUS CLETUJIEHUS TE€HOB,
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XpomMocoMHas Teopust
HACJIEICTBEHHOCTU

CUEIIJICHUS MEXy TeHaMHU.
XpoMOCOMHas TEOpUs
HACJICJICTBEHHOCTH.
JleMoOHCTpaLuu

IToprper: T. Mopras.

Tabymib! v cxeMbl: «CIeTIeHHOe
HacIIeJOBaHUE MPU3HAKOB

y IPpO30(OUITBD).

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPAIIUU CHETIIIEHHOTO
HACJICIOBAHUS IPU3HAKOB.

KPOCCHUHTOBEp, pEKOMOMHAITUS T€HOB,
T€HETUYECKUE KapThl, MOPTaHUA.
[IpuBOIUTH HOPMYIUPOBKH 3aKOHOB
Moprana (3akoHa CIETIICHHOTO
HacJICIOBaHMS TSHOB U 3aKOHA
HapyIICHUS CLETUICHUSI MEXKIY T€HAMHU )
1 OOBSICHATH UX IIUTOJIOTHYECKIE
OCHOBBI.

[TepeuncisiTb OCHOBHBIE TTOJIOKECHUS
XPOMOCOMHOU TEOPUHU
HACJICACTBEHHOCTH.

PentaTe reHeTnueckue 3aga4u

Ha CLECMJICHHOE HACJICI0OBAaHUE I'€HOB U
HAPYIIEHUE CUETUVIEHUS MEXIy T€HAMU

12.5

['eneTuka moJa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I 'enernueckas CTpykrypa
TMOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.
JlemoHCcTpanuu

Tabauue! u cxembl: «I'eHeTHKa noiay,
«Kapuotun uenoseka», «Kapuorun
npo30huiibly, «KapruoTun nTUIb

PackpsiBaTh copepkaHre TEPMUHOB U
TIOHSITUI: AyTOCOMBI, TOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTepOraMeTHBIN 0.

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
ONPEAEIICHHUS TI0JIa Y OPraHU3MOB.
[IpuBOAMTE IPUMEPHI HACTEAOBAHUS
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.
CocTaBisTh CXEMbI CKPEIIMBAHUS U
pelIaTh TeHETUYECKHE 3a/1a41 Ha
HACJIEIOBAHUE MTPU3HAKOB, CIICTNICHHBIX
C TIOJIOM.
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[IpuBOIUTH TPUMEPHI TCHETUIECKUX
3a0osieBaHUH U 1e(hEeKTOB

y OPTaHU3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XPOMOCOMaMHU

12.6 | 'enorun Kak
LIEJIOCTHASA CUCTEMA

I'enoTun Kak 1eJI0CTHAs CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
nercTBue reHa. MHOKECTBEHHBIN
ajuienu3Mm. B3zaumonencrrue
HeaJJICJIbHBIX T'CHOB.
KomruiemeHTapHOCTB. DNHUCTa3.
[Tomumepust.

['eHeTMUECKUI KOHTPOJIb PA3BUTHS
PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKke PU3N0TOTUUECKUX MPOIECCOB,
MTOBEJICHHS 1 KOTHUTHBHBIX (DYHKITHH.
['eneTnyeckne MEXaHU3MBbI
CHUMOHOTeHE3a, MCXaHU3MBbI
B3aUMOJECHUCTBUSA «XO351H — apa3uT»
U «XO3MH — MUKPOOHOMY.
I'eHeTn4eCKME aCEKTHI KOHTPOJIA U
W3MEHEHMS HACJICACTBEHHOM
HH(pOpMAaITUH B IIOKOJICHHUSIX KIIETOK

Y OPraHW3MOB.

JlemoHCTpanuu

Tabnuiel 1 cxeMbl: « MHOKECTBEHHBIHN
ajuiean3My; « B3aumoielicTBrEe reHOBY

PackpsiBaTh coepxaHre TEPMUHOB U
MOHATHI: MHOKECTBEHHOEC JICHCTBHEC
reHa (TuieiioTpornus),
KOMIUIEMEHTAPHOCTh, TIUCTA3,
MTOJIUMEPHS.

OnpenensiTe GopMbl B3aUMOICHCTBUS
aJJICJIbHBIX U HEAJJICIbHBIX T€HOB.
ITpuBOAUTH TPUMEPHI IIICHOTPOITHOTO
JIEUCTBUS T'€HOB.

Pemath reneTuueckue 3aaaun

Ha B3aMMOJIENCTBUE HEAJUIEILHBIX
IeHOB

Hroro 4yacoB o teme

10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTH»

13.1 | I3MeHYHBOCTH 1 B3anmoieiicTBrE T€HOTHUIIA U CPEBI PackpbIBaTh cojiepkaHUE TEPMUHOB U
NPU3HAKOB. Bubl npu popmupoBaHuu HeHoTHNa. MOHSTUIN: U3MEHUYUBOCTb,
U3MEHYUBOCTH M3MeHYMBOCTD IPU3HAKOB. HEHACJIEACTBEHHAs! U3BMEHUYUBOCTb,

KauecTBeHHbBIE U KOJTMYECTBEHHBIE HaCJIEICTBEHHAs! U3MEHUYNBOCTb.
IIpU3HaKyu. Buapl N”3MEHUYNBOCTH: CpaBHUBATh HEHACIEICTBECHHYIO
HEHACJIEACTBEHHAs U HACIICACTBEHHAsA. | H3MEHUYHMBOCTD C HACJIEICTBEHHOM.
JleMOHCTpa UK [IpuBOIUTH TPUMEPHI KAUECTBEHHBIX U
Tabauub! u cxeMbl: «Bubl KOJIMYECTBEHHBIX ITPU3HAKOB
WU3MEHUYUBOCTI. OpraHU3MOB, POSIBICHUN
OO0opynoBanme: )KUBbIE U repOapHbIe | Y OPraHM3MOB HEHACIIECCTBEHHOMN 1
AK3EMIUISIPbl KOMHATHBIX PAaCTEHUIA; HACJIEICTBEHHOW N3MEHYMBOCTH
pucyHku (potorpadum) ;KMBOTHBIX

C pa3JIMYHBIMU BUAAMH U3MEHYUBOCTH

13.2 | MoaudukanuoHHas 2 MonudukannonHas 3MEHYUBOCTb. PackpriBaTh cosiepkaHue TEPMUHOB U
U3MEHYUBOCTb Ponb cpensl B popMupoBaHuu MOHATUI: MOAU(PUKALUOHHAS, UIH

MOU(DUKAITMOHHON U3MEHUUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanmoHHbIi psa M BapualOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MOAU(UKAIIMOHHON N3MEHUNBOCTH.
JlemoHCTpanuu

TabauIlbl U CXEMBI:
«MomudukarmoHHasi U3BMEHYUBOCTHY.
OO6opynoBaHue: KUBbIC U TepOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHkH (pororpadun) KUBOTHBIX

(dbeHoTunMYecKas, U3SMEH4YUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpHUBas, HOpMa
pEaKIHM IPU3HAKA,

MoauUKaIUH.

XapakTepu3oBaTh CBOMCTBA
MOAU(PUKALIMOHHON U3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelbl B pa3BUTUU MOAU(PUKAITIOHHOM
M3MEHYMBOCTH Y OPTaHU3MOB.
CtpouTh BaprallMOHHBIE PSAABI U
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C IpuUMepaMu MOIU(PUKAIUOHHOM
U3MEHYUBOCTH.

JlaboparopHasi padora
«HccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualMOHHOTO PSifa U
BAPUALMOHHON KPUBOM»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOB y Pa3JIMYHbBIX OPTAHU3MOB

13.3 | 'eHoTHIIMUECKAS ['eHoTHIIMYECKAs N3MEHUYUBOCTb. PackpbiBaTh cojiepKaHUE TEPMUHOB U
W3MEHYHUBOCTb. CBoiicTBa T€HOTUIIMYECKOM MTOHSTUI: KOMOMHATHUBHAS
KomOunaTuBHas M3MEHUYMBOCTH. BUABI TEHOTUIIMYECKONW | NU3MEHYMBOCTh, MyTAlIHOHHAS
U3MEHUYHUBOCTh M3MCHYNBOCTH: KOMOMHATHBHAS, M3MEHYUBOCTh, KOMOMHAIINY, MyTaIlUH.

MYyTaLlMOHHAs. XapakTepu3oBaTh CBOWCTBA
KoMOuHaTnBHAS N3MEHYNBOCTb. FeHOTUIUYECKON U3MEHUYMBOCTH.
Mei103 1 m0JIOBOM MPOLIECC — OCHOBA OnuceIBaTh MENO3 U TTOJIOBOM MPOIIECC
KOMOMHATHBHON N3MEHUYNBOCTH. KaK OCHOBY MPOSIBJICHUS] Y OPraHU3MOB
Poib koMOMHATHBHON N3MEHYUBOCTH KOMOWHATUBHOM M3MCHYHUBOCTH.

B CO3JIJaHUM T€HETUYECKOTO IToka3pIBaTh HA KOHKPETHBIX MPUMEpax
pazHooOpasus B Ipeeiax 0aHOTO POJIb KOMOMHATUBHON U3MEHYMBOCTH
BHJIA. B CO3JIaHUH T€HETUYECKOTO
JdeMoHcTpanuu pa3zHoOOpasus OPraHU3MOB B IIpeJIeiax
Tabaunp! 1 cxembl: «K KomOnHaTHBHAS OJHOT'0 BH/A.

W3MEHUYMBOCTBY, «Meno3», CpaBHHMBATH FTEHOTUITNYECKYIO
«OMn1010TBOPEHUE M3MEHYHUBOCTh ¢ MOAM(UKAITMOHHON

13.4 | MyranuoHHas MyTanmoHHast U3MEHYMBOCTh. BUbI PackpriBaTh coneprkanrne TEpMUHOB U
U3MCHUYMBOCT. MYyTalMi: T€HHBIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMmHble. CIIOHTaHHBIC U nepecTpoiiku (adepparun),
MYTallHOHHOTO UHAYLIUPOBAHHBIE MyTAalUU. SIIepHBIE | TIOJUIUIOWIHS, AHCYTUIOUIMSI, MyTaHT,
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mpoiiecca.
DNUTEHETUKA

Y LUATOIIa3MaTUYECKUE MyTalUU.
CoMaTtnyeckue 1 0JIOBbIE MyTal1H.
[IprunHBI BOSHUKHOBEHHS MyTallUN.
MyTareHsl 1 UX BIASHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpouecca. 3aK0H
TOMOJIOTUYECKUX PAJIOB

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.A. BaBunos). Buesnepnas
WU3MEHYHMBOCTH U HACJIEICTBEHHOCTb.
Dnuzenemuxa u INUSEHOMUKA,

POJIb dNUSEHEMUYEeCKUX (PaKmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
(henomunuueckux npusHaKos

V Op2aHU3MOS.

JemoHCcTpanuu

IToptperst: I'. /le @pus, B. Moranuces,
H. W. BaBunos.

Tabnuiibl 1 cxeMbl: «['eHeTHuecKue
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYyTaLHN».

OO6opynoBanme: )K1BbIE U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadum) >KMBOTHBIX
C Pa3JIMYHBIMU BUIAMU
WU3MEHUYUBOCTH.

MyTareHsbl.
[TpuBOIMTE IPUMEPHI MyTALIUH,
BCTPEUAIOIINXCS Y PA3HBIX OPraHU3MOB.
Kinaccudgunuposats MyTanuu

10 pa3HbIM OCHOBAHHUSIM.

Pa3nnuate Ha N300pakeHUAX (CXemax,
Ta0JIUIIax ) TCHHbIC MYTaIlHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BHJIOB: JICJICLINH, TYIUITUKAIUH,
TPaHCIOKAIINU, THBEPCUU;, TCHOMHbIE
MyTaluu.

CpaBHHBaTBh MEXIy CO00I MyTaIuu
Pa3HBIX BUJIOB.

XapakTepu3oBaTb CBOMCTBA
MYyTallMOHHOW U3MEHUHUBOCTH.
HasbiBaTh mpuurHbI MyTaLIN,
BBISIBIIATh MUCTOYHUKH (HaKTOPOB-
MYTareHOB B OKPY’KAIOIIEHN cpee
(KOCBEHHO).

[TpuBoauTH HOPMYITUPOBKY 3aKOHA
TOMOJIOTMYECKUX PSAIOB U
HAaCJIEJICTBEHHON N3MEHUYHBOCTH

H. 1. BaBuiioBa 1 000CHOBBIBATH €TI0
3HAYEHUE ISl IPAKTUKHU CEITbCKOTO
XO035IMCTBA
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IIpakTyeckas padora
«Mytanuu y 1po30(huisl (Ha TOTOBBIX

MUKpOIpEnaparax)»
HToro yacoB no teme 6
14 | Tema «I'eHeTHKA YesIOBEKA
14.1 | I'eHeTrKa YeIOBEKAa. 3 Kapuotun uenoBeka. MexayHapoaHas | PackpeiBaTh cojepkaHue TEPMUHOB U
MeTto bt porpamMma MCCIIeIOBaHUs TeHOMA MOHSATUH: CEKBEHUPOBAHKE, KapTa
MEIUIIMHCKON yesioBeka. MeTo1bl U3y4eHusl TEHETUKH | XPOMOCOMBI, TPOOaH 1, HAaCJIeICTBEHHbIE
TCHETUKU YeJ0BEKa: F€HEaIOTHUECCKU, 00J1e3HH (MOHOTEHHBIE, TTOJUTEHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MONYJISILIMOHHO-CTAaTUCTUUECKUH,
MOJIEKYJISIPHO-TEHETUYECKHI.
CoBpeMeHHOE OIpeIeICHUE TEeHOTUMA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomowto I1I[P-ananu3a.
Hacnencrennsle 3a00iieBaHus
YyeJIoBeKa. [ eHHbIe U XpOMOCOMHBIE
Oone3nu uenoBeka. bone3nu

C HACJICJICTBEHHOU
MPEIPACTIONIOKEHHOCTHIO. 3HAUECHUE
MEIUILIMHCKON I'eHETUKHU

B IIPEAOTBPAIICHUH U JICUCHUH
IFeHETUYECKHUX 3a00J1eBaHMI YeIOBEKA.
Meauko-reHeTU4eCcKoe
KOHCYJbTUpOBaHUE. CTBOJIOBBIE
kieTku. [IoHsITHE «TeHETUYECKOTO

TE€HHBIE, XPOMOCOMHBIE), MEUKO-
T€HETUYECKOE KOHCYIbTUPOBAHUE,
J0pPO/I0BAs AMATHOCTUKA, AaMHUOLIEHTE3.
[lepeuncnsTb 0COOEHHOCTH U3yUEHUS
IF€HETHUKH YEJIOBEKA U METO]IbI
MEIUIMHCKOW T€HETUKH.
XapakTepu3oBaTh METOIbI H3yUCHHUS
TeHETHKH YeJIoBeKa (reHeallornuecKuii,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJIIPHO-TEHETHYECKU,
MONYJIALIMOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1EH, 3a4a44 U
JTOCTUKEHUS MEXTYHAPOTHOM
nporpamMmbl «I'€HOM UeToBEKay.
Pa3znnuathk Ha M300paKeHUAX (CXemax,
TabuIax) KapThl XPOMOCOM
(reneTnueckue, GU3NIECKHUE,
CHUKBEHCOBBIE).
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rpy3a». DTUYECKUE aCIIEKThI
UCCIIEJOBaHUM B 00J1aCTH
peaaKTUPOBaHUA T€HOMA U CTBOJIOBBIX
KIICTOK.

['enetnyeckue hakTOPbI HOBBIIIICHHON
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEH Cpeibl.
['eneTnuecKas MpeapacoIOKEHHOCTh
YeJIOBEKA K MTATOJIOTUSIM.
JleMoOHCTpaLun

Tabaunwe! u cxeMsl: «Kapuorun
4enoBeka», «MeToapl n3ydeHus
TeHETHKH YelloBeKay, «[ eHeTnueckue
3a00JIeBaHUs YETIOBEKAY.
IIpakTueckas padora
«CoCTaBIIEHHE U aHATIN3 POAOCIOBHO

OnuchIBaTh METO/IbI COBPEMEHHOTO
OTIpeICJICHHS TEHOTHIIA OpTaHU3Ma:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHKCIIC

¢ nomoiwto I1I[P-ananu3a.
XapakTepu3oBaTh HACJIECTBCHHBIC
3a00JIEBaHMS YEJIOBEKA U 3a00JICBaHUS
C HACJICJICTBEHHOM
MPEPaCIIONOKEHHOCTBIO.
CpaBHMBATh T€HHbBIC, XPOMOCOMHBIE
00JIe3HH YeJIoBeKa 1 00JIC3HU

C HACJICJICTBEHHOM
MPEAPACIIOIO0KEHHOCTBIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKTY
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA

YeJI0BEKA U UX TEHETUYECKOI OCHOBOM.

OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS
B MPEJAOTBPALICHUM U JICUEHUH
HAcCJIEACTBEHHBIX 3a00JI€BaHUN
YyeJioBeKa

HToro yacoB no teme 3
15 | Tema «Cesiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIE MOHSATHS 1 JloMecTukanus u ceneKIusl. PackpriBaTh coepkaHne OCHOBHBIX

CCJICKIIUH

3apoKJACHUE CENIEKIINU U
JTOMECTUKAIMH. Y UYeHHE
H.W. BaBunosa o LlenTpax

TTOHSATUM: CEJICKIUS, TOMECTUKAIINS,
MIPUMUTHBHAS CEIEKIIUSA,
KOMOWHATUBHAS CEJIEKIIUS, COPT,
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IIPOUCXO0XKJIEHHUS U MHOT000pa3us

KyJIbTYPHBIX pacTeHuid. Poib cenexiumn
B CO3/IJaHUU COPTOB PACTEHUM U MOPOJT

*KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSIOB

B HACJICJICTBEHHOW U3MEHUYNBOCTH
H.N. BaBuioBa, ero 3HaucHue

JUJISL CEJIEKIITMOHHOM pabOoTHI.
JlemoHCTpanuu

[Toptpersl: H. . BaBunos,

N. B. Muuypumn, I'. JI. Kapneuenko,
I1. I1. JIykbsinenko, b. JI. Acraypos.
Tabnuiel u cxembl: «LleHTpHI
MIPOUCXOXKICHUS U MHOTO00pa3us
KYJBTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEICTBEHHON U3MEHYUBOCTI.
JlaGopaTropnas padora
«M3y4yeHune copToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)

opoja, LITAMM.
[lepeunciiATb OCHOBHBIE 3TAIIbI
Pa3BUTHS CEJEKIMH KaK Mpolecca u
HayKH.

XapakTepu30BaTh COEPKAHUE YUCHHUS
H. W. BaBunosa o LlenTpax
MIPOUCXO0XKJICHHUS © MHOT000pa3us
KyJIbTYPHBIX PACTEHUH.

[loka3biBath LIEHTpBI TPOUCXOKICHUS U
MHOT000pa3usi KyJIbTYPHBIX PACTEHUN U
L{eHTpBI TOMECTUKALIMH JOMAIIHUX
YKMBOTHBIX Ha KapTE€ MUPA, CBSI3bIBATH
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HMKHOBEHUS JPEBHEMIINX
[ABWJIN3AIINN.

CpaBHHBATh COPT, MOPOJY, IITAMM

C BUAAMU-POAUYAMH.

O00CHOBBIBATH 3HAUEHUE 3aKOHA
TOMOJIOTUYECKUX PSIJIOB B
HACJIEICTBEHHOM N3MEHYUBOCTH

H. W. BaBunosa 11 ceJIeKIIMOHHOMN
paboTHI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTHKAIIMU U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHI, TIOPOJT
JOMAIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB
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15.2

Metoasl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BAHHE
Te€HETHYECKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.
HckyccTBeHHBIM 0TOOP: MAacCCOBBIH U
WHJMBUAYAJbHBIA. DTaIbI
KOMOWHAITMOHHOU CEJIESKITHH.
HcnbiTanue mpon3BOAUTENEH

1o noToMcTBYy. OTOOp MO reHOTUITY

C TIOMOIIBIO OIIEHKH (peHOoTHUIa
MMOTOMCTBA U OTOOP IO T€HOTUITY

¢ moMolipbto aHanuza JJTHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/T
CEJIEKIIMOHHOM pabOTHI.
PagmanoHHBIN 1 XUMWYECKHUHI
MyTareHe3 Kak ICTOYHUK MYTaluil

y KyJIbTYPHBIX (hOPM OPTraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pEOAKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK 11 nonyuenus
MCXOJHOTO MaTepuasa JJisl CEJICKIIUHU.
[Tomy4yeHne NOJIUMIOUIOB.
BuayTpuBugoBas ruopuan3aims.
biM3KkopoACTBEHHOE CKPENIUBAHMUE,
i nHOpuuHT. HepoactBenHoe
CKpeIllUBaHue, WU ayTOPUIMHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBaHue rereposuca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeogonenue

PackpwiBath conepkaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTEIH, IKCTEPHED,
OJIM3KOPOJACTBEHHOE CKPEIIMBAHUE, UITU
WHOPUJIUHT, HEPOJACTBEHHOE
CKpeNIMBaHUe, WU ayTOPUIUHT, YACTAS
JIMHUSL, TeTepO3UC (THOpUAHAS CUJia),
T€HOMHOE PEIaKTUPOBAHHUE,
HMCKYCCTBEHHBINU MyTareHes, pakTophbl-
MyTareHsbl, MOJUILTONAbL, OTAANEHHAS
ruopuIn3aInsi, CCKBEHUPOBaHUE.
XapakTepu3oBaTh OCHOBHBIE METOIbI
CEJIEKIINU PACTCHUMN U KUBOTHBIX:
MCKYCCTBEHHBI OTOOD U
rHOPUIU3AIIHIO.

CpaBHUBATH MaCCOBBI UCKYCCTBEHHBIN
0TOOp ¢ UHAUBUYAILHBIM, TOKA3bIBATh
MX 3HAUYEHHE JJIS CEJIEKIUU
KYJbTYPHBIX PACTEHUM U JTOMAIIIHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE MPUMEPHI
OTNaNEHHON THOPUTU3AIINH B CEJICKITHH.
OmnuceiBath onbIT I'. J[. Kaprieuenko

10 TIPEOJI0JIECHUIO OECTLIONUS
MEXBUJIOBBIX THOPUIOB.

PaznuyaTh Ha M300paKEeHUIX (CXeMax,
Ta0JIUIax) Y OTJAEIbHBIX
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Oecruroaus MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CEEKINU PACTEHUMN U
XKUBOTHBIX. «3€1EHAs PeBOIIOYUAN.
CoxpaHeHue 1 U3y4YEeHHE TeHETUYECKHUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTAKWAX POAUYEHN JUISl CO3AaHUS HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpaeierue
2eHeMUYeCKUMU Pecypcamu
CeNbCKOXO3AUCHBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEISX
VAVUULCHUSL CYUJCMBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem Co8peMeHHbIX
Memo008 HaAYHUHBIX UCCTe008AHUIL,
nepeoosuvlx uoell U NepCneKmu8HbLX
MEeXHON02UIL.

JemoHCcTpanuu

[Toptpetsr: H. 1. BaBuiios,

N. B. Muuypum, I'. JI. Kapnieuenko,

H. bopnoyr, /1. K. benses.

Tabauibe! U cXeMbl: «MeToabl
cenekumny, «Ornanéunas
rubpuanzanusy, «MyrareHes.
JlabopaTtopHas paGora

«/3yueHue MeToI0B CENEKIUU

MPEJICTABUTENIEN KOHKPETHOTO COPTa U
MOPOJABI XO35IMCTBEHHO IICHHBIE
MIPU3HAKHU, HEOOXOIUMbIC YEIIOBEKY.
XapakTepu30BaTh POJIb CEJICKIIUN

B 00€CIeUeHUH MPOJOBOJILCTBEHHON
0€e30IMacHOCTH YEeJIOBEUECTBA.
[IpuBOINTE KOHKPETHBIE TIPUMEPHI
JIOCTUKECHUH CEJICKIINU KYJIbTYPHBIX
pPacCTEeHUN U IOMAITHUX KUBOTHBIX

B Poccun
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PaCTECHUIN

IIpakTuyeckasi pabora
«IIpuBrBKa pacTeHUID.
IKeKypcust «OCHOBHBIE METOBI U
JIOCTUKEHUS CEJIEKIIMU PACTEHUU 1
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATEIbHBIN YYACTOK,

B TEIUIMYHOE XO35ICTBO,

B J1JaOOPaTOPHIO arpOyHUBEPCUTETA WU
HAy4HOI'O LIEHTPA)»

Nroro vyacos no teme 4
16 | Tema «bHOTEXHOJIOTHS M CHHTETHYECKAS OHOJIOTHSD»
16.1 | buoTexHOIOTHS KaK 1 OOBEKTHI, UCMIOJIE3YEMBIC PackpsiBaTh cojiepKaHue TEPMUHOB U

HayKa U OTPacib
TIPOM3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIETOUHBIE U
TKaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumonHast OMOTEXHOJIOTHS:
xJie00IeueHHE, MOJTyICHUE
KHUCJIOMOJIOYHBIX MTPOIYKTOB,
BUHOJENHNE. MUKPOOHOIOTUYECKHIA
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJOTHIA.
[IpousBoACTBO O€siKa, AMUHOKHUCIIOT U
BUTAMHHOB.

JdemMoHcTpanuu

Taonuiel 1 cxemsbl: «lcnonp3oBanue

TOHSITHIA: OMOTEXHOJIOTHS,
TpaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKAs TEXHOJIOTHSI.
[TepeunciiaTh HarpaBICHUS
OMOTEXHOJIOTHH, IICJIH U 3a1a4H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh 0OBbEKTHI,
UCIIOJIb3YEMbIC B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METO/IBI
TPaIUIIMOHHON OMOTEXHOJIOTUH U
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MHUKPOOPraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BO/ICTBE.

JlabopaTopHasi pabora

«M3yueHne 00bEKTOB
OMOTEXHOJIOTHI.

IIpakTyeckas padora
«ITomyyeHrne MOJIOYHOKHCIIBIX
IIPOYKTOBY.

JKcKypceus «bruorexHomorus —
Ba)KHEMWIIAs IPOU3BOAUTENbHAS CUJIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BO/JICTBO)»

JTOCTHKCHUSI MUKPOOHUOIOTHICCKOM
TEXHOJIOTUH.

O00CHOBEIBATh 3HAYCHUE
OMOTEXHOJIOT U

JUJISI CEJIbCKOXO03SIMCTBEHHOT'O
IIPOU3BO/ICTBA

16.2

OcHOBHBIC
HaIpABJICHUS
CUHTETHUYCCKOMN
OHoJIOTHNH

Co3aHne TeXHOJIOTHH U
WHCTPYMEHTOB LIEJIEHAIIPABICHHOTO
WU3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TIOJIYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIlX HE BCTPEYAIOIINECS

B MIPUPOJI€ OMOCUHTETUYECKUE MY TH.
Krnerounas unxxenepus. Metoabl
KYJIBTYPBI KJIETOK U TKAHEU PACTEHUU U
#uBOTHBIX. Kprobanku. Comarnueckas
ruOpuaAn3alMs U COMAaTUYECKUN
samOpuorenes. Mcnons3oBanue
ranyIOnJIOB B CEJIEKIUU PACTCHUM.
Ionyuenue MOHOKIIOHAILHBIX AHMUMEIL.

PackppiBath conepkaHre TEPMUHOB U
MOHATHUH: KJIETOYHASI WH)KESHEPHS,
KJICTOYHAST TEXHOJIOTHS, METO/I
KyJbTYPhI KJICTOK M TKaHEH,
TOTHUIIOTEHTHOCTD, ITFOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIBHOE
Pa3MHOXEHUE PACTCHHM, COMaTHYECKas
TUOPHIM3AIINS, TaILIOU I, THOPUIOMBI,
MOHOKJIOHAJBHBIE U MMOJIMKJIOHATBLHBIE
aHTHTEJIa, METOJT TPAHCIUIAHTAIUH SIJIEp,
KJIOHHPOBaHHE.

XapakTepu3oBaTh OCHOBHBIC
HaIlpaBJICHUS CHHTETUYCCKON
OHOJIOT .
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Hcnonvsosanue MOHOKIOHATbHBIX U
NOJUKTIOHAIbHBIX aHmMumen

6 meouyune. ICKyCCTBEHHOE
OIUIOOTBOPEHHUE. PEKOHCTpYKIMSA
AWLEKIIETOK U KJIOHUPOBaHUE
KUBOTHBIX. MeTo/ TpaHCIIaHTallNH
A51ep KIETOK. Texnonocuu
0300pOBIeHUS, KVTbMUBUPOBAHUS U
MUKPOKAOHANLHO20 PAZMHOINCEHUS
CeNbCKOXO3AUCEEHHBIX KYAbMYP.
JlemoHCTpanuu

Tabaubt 1 cxembl: «KiteTounast
WHKEHEPUS»

OnuceIBaTh Ha KOHKPETHBIX MpUMeEpax
METO/Ibl KJIETOYHON UHKEHEPUHU.
[IpuBOAUTE TIPUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAJIbHBIX M MOJHUKJIOHAIbHBIX
AHTUTEJI B MCIUIUHE.

O1eHnBaTh 3HAUEHUE CHHTCTHYECKOU
OMOJIOTHH JJISI CEJIBCKOIO XO3SIMCTBA U
MEIUITIHBI

16.3

XpOMOCOMHas U
reHHas UHXKEHepUs

XpoMOCOMHas U TeHHAsI UHKEHEPUSI.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIoCTUxKEeHUs u
MEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOU
WHXCHEPUH. DKOJIOTUYECKUE U
ATUYECKHUE MPOOJIEMbI TeHHOM
WHXEHEPUHU.

JlemoHCTpanuu

Tabuuiibl u cxeMbl: «['eHHast
HUHXKEHEPUS)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHI: TEHHAs! NHKEHEPUS,
PECTPUKLMOHHBIE YHIOHYKIIEA3bI
(pecTpukTasbl), IUINKUE KOHIBI,
IIJIA3MU/bl, PECTPUKLUSA, JINTUPOBAHMUE,
TpaHchopmalys, CKpUHHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOIU(ULIPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METOBI PENPOTYKTUBHOTO
Y TEPAINlEeBTUYECKOI0 KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTMH U CIIOCOObI
T€HETUYECKOU NHIKEHEPUHU.
XapakTepu3oBaTh JOCTUKEHUS TEHHOU
UHXEHEPUU.
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O1eHnBaThH YKOJIOTHYECKUE U
TUYCCKHUE MPOOJIEMbI KIOHUPOBAHUS U
CO37aHMs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIICKTUBBI PA3BUTHS XPOMOCOMHOM
Y TCHHOW WHXXCHEPUHU

16.4

MemunuHckue
OMOTEXHOJIOT U

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. I1I[P-ouacnocmuxa.
Memabonomuulii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa Ojisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeoyiogulx Kiemox.
Tapeemnas mepanus paka.
3D-buounoicenepus ons pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHON02UL, CO30AHUSL
KOMNJIEKCHbIX MKAHeU couemaHuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u ckaggonounea
0715 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHBIX BAKYUH C YeTbIO
obecneyeruss KOMOUHUPOBAHHOU
3auwumol om 6030youmeneti OPBU,
YCMAaHOB8IeHUe MOAEKYISAPHbIX
MEXaHu3Mo8 QYHKYUOHUPOBAHUS

PackpbIBaTh cosiep>kaHUE TEPMUHOB U
MOHATUI: MEAULIUHCKAS
OMOTEXHOIOTHS, METaO0OJIOMHBIN
aHaJIN3, FTCHOLICHTPUYECKNI aHAJIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIULIMHA.
XapakTepru3oBaTh METOIbI
MEeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaJIN3a; UCIIOJIb30BAHUE CTBOJIOBBIX
ky1eToK; [IIIP-auarnocTuky; TapreTHyro
TEpanuIo paka
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PHK-cooepaicawux eupycos,
8bI3bI8AIOWUX 0COOO0 ONACHbIe
3a60/1e6aHUSA YENIOBEKA U HCUBOMHBIX

HToro yacoB 1o Teme 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI I€ATEIHLHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
/1 4acoB o0ydJaronmxcs

y4eOHOTO MpeaAMeTa

Tema «Sapoweﬂne " pasBUTHUE IBOJIIOIMUOHHBIX HpeIlCTaBJ'leHl/lﬁ B OMOJIOTHM»

11

BOJIIOIIMOHHAS 1
teopus Y. JlapBuHa

OBomonnonHas Teopus Y. JlapBuHa.
[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHast
nesarenpHocTs Y. JlapBuHa.
JdemoHcTpauuu

[Toptpersl: Apuctorens, K. JInnueu,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabauipl 1 cxembl: «CHCTEMa )KUBOU
npupoas (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3M
dbopmMupoBaHUs TPUCTIOCOOTICHUIA

Yy PaCT€HUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa myremectsus U. JlapsuHay,
«Haxonxu Y. JlapBuna»

PackpriBaTh cojiepKaHue TEPMUHOB U
MOHATHN: KPEalMOHU3M, BU/I,
cUcTeMaThka, OMHapHas HOMEHKJIaTypa,
HMCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, OMienokia, Jlykpeuus
Kapa, JIx. Pes Ha pa3Butue KuBou
MPUPOIBI.

OuenuBath Bkiajg K. JIunnes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3IJIsIbI HA BUJT U
spomtoumto K. Jlunnes, XK. b. Jlamapka
u Y. JlapBuna.

Kputnuecku oneHnBaTh
KPEAIMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIPUPOTY.

[TepeuncnaTh KyJabTypHO-UCTOPUUYECKHE
1 €CTECTBEHHO-HAYYHbIE MPEANOCHUIKA

101



denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIA YPOBEHB)

IOSIBJIEHUS 3BOJIIOLIMOHHOM TEOpUN

Y. /lapBuna.

OnuceIBaTh poJib HCTOPHUYECKOTO
METO/1a.

N3narats CyliHOCTB HBOTIOLIMOHHOU
teopuu Y. JlapBuHa.

Ha3biBaTh OCHOBHBIE (PaKThl OHMOTrpapuu
Y. JlapBuHa ¥ 3Tansl CO34aHus UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBroKyIye cusl
HBOJIIOLIMY BHUJIOB
no Y. JlapBuny

JIBMOKyIIME CUJIbI 3BOJIIOLMU BUOB
no Y. JlapuHy (BbICOKast
UHTEHCUBHOCTb Pa3MHOKECHHUSI
OpraHU3MOB, HACJIEICTBEHHAS
U3MEHYHUBOCTh, OOphOa

3a CyLIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINH 0TOOD).
JdemoHcTpauuu

[Toptper: Y. JlapBuH.

Tabuauub! u cxembl: «Dopmbl OOPHOBI
3a cyuiecTBoBaHue», «Ilopoasl
roiy0eit», «MHoroobpaszue
KyJbTYPHBIX (DOPM KaIyCThI»,
«IToponpl TOMAITHUX )KUBOTHBIX»,
«Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIICHUS IBMXKYIIUX CHJT
HBOJIFOLIUI

PackpeiBaTh copepkaHne TEPMHUHOB H
MOHSITUH: HACJIEICTBEHHOCTb,
W3MEHYHMBOCTD, HICKYCCTBEHHBIN OTOOD,
O0opb0a 3a CylllecTBOBAHUE,
€CTECTBEHHBII 0TOOD.

W3naraTth CylmHOCTh YYCHUS

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh JIBIXKYIIUE CHITbI
HBOJTIOIMHU BUIOB 110 [lapBuny.
[IpuMeHsTh 3HaHUSI O ABMKYIIUX CUTIAX
HBOJTIOIMHU BUIOB 10 [lapBuny

JU1s1 OOBSICHEHUST MHOTOOOpa3us BUJIOB,
MOPOJI JOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX paCTCHUH
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1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpeiBaTh coziepKaHue TEPMUHOB U
CUHTETHYECKOU sposronnu (CTD). HeittpasibHas MOHSTUI: TAPBUHU3M, MYTall1H,
TEOPHUH IBOJIFOLIMH Teopust 3BoJitoIuu. CoBpeMeHHast MYTallMOHHBIN MTPOLECC.

ABOJIIOIIMOHHAsS OMOJIOTHSI. OOBIICHATH MPUUMHBI KPU3HCA
3Hau€HHE 3BOJIOLIMOHHON TEOpUn JapBUHU3MA.
B (hOPMUPOBAHUH €CTECTBEHHO- OO00CHOBBIBATh 3aKOHOMEPHOCTH
Hay4YHOU KapTHUHBI MUpA. TpaHchopMaIiu 1apBUHU3MA
JeMoHCcTpanun B CHHTETHUYECKYIO TEOPHUIO IBOJTIOIIUU
[Moptpersl: C. C. UeTBepUKOB, (CTD).
. Y. mansraysen, k. XonnenH, N3znarate ocHOBHbIE osiokeHus CTD.
J. K. benses. OuenuBatsh Brian ['. Jle @pusa,
Tabnuibl U cxembl: «OCHOBHBIE C. C. YerBepukona,
MOJIOKEHHUSI CHHTETUUECKOM TEOPUU N. U. llImaneraysena, /. K. bensesa
SBOIOLIAMD) B (hopmupoanue CTD.
OuenuBats 3HaueHue CTO
B (hOpPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacoB no teme 4
2 | Tema « MUKPO3BOJIIONNS U €€ Pe3yJIbTAThD»

2.1 | Dransl 3 [Tonynsuus kak 3yieMeHTapHas PackpriBaTh conep:kaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3BoJirolr. CoBpeMEHHbIE MOHSATUIN: MUKPO3BOJIIOLIUS,
nporecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO3BOJIIOIUS, MyTalliy, HOMYJISLIHS,
MHUKPO3BOJIIOLUS U pa3zHo00pa3us U CTPYKTYPbI KOMOMHAIIUY T€HOB, TeHO(POH]I,
MaKpO3BOJIIOLIHUS. nonynauuid. U3smenenue renodonaa AJIEMEHTAPHOE SBOTIOLMOHHOE SIBJICHUE.
[Tomymsiiust — NOMYJISIUN KaK 3JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOJIIOIUIO KaK
AJIEMEHTapHAs SBOJIFOLIMOHHOE ABJICHHE. 3aKOH ATaI MOSIBICHUS MPUCTIOCOOICHUN 1

CAHNHHUIIA 3BOJJIIOINHA

IFCHCTUYCCKOI'O paBHOBECHUS

BU000pa30BaHusl.
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JIx. Xapau, B. BaitnGepra.
JdeMoHcTpauuu

Tabsuubl 1 cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTypa Buaa», «Cxema MposiBICHUS
3akoHa Xapau—BaitnGepray.
Jlaboparopnasi padora

«BpIsBIIEHNE N3BMEHUYMBOCTH Y 0CO0€EH
OJIHOTO BUJIa»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €IMHUILY YBOJIOLINH.
[lepeuncnaThs NpU3HAKU UACATBHON
HOIYJISIIMK U OOBSICHATH YCIOBUSA
BBIIIOJIHEHHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEOIINECS 3HAHUS

11 OOBSICHEHUSI IPUYUH U3MEHYMBOCTH
y oco0eil 0JJHOTO BUAA

2.2

DneMeHTapHbIe
(haKTOpBI SBOJIOIIUU

DneMeHTapHble PaKToOpbl (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTb. [Ipeiid renos —
Clly4yaliHble HEHAPABJICHHBIE
W3MEHEHHS 4acTOT aJIenen

B nonyJsinusax. DpQext ocHoBaTENS.
Apgexm 6ymwviiouHo20 copviuKa.
CHudiceHue 2enemuyecko2o
PA3H000pa3Us: NPUYUHBL U CLeOCMBUSL.
IIpossnenue saghgpexma opeiigha cernos
8 OONLUUX U MANBIX NONYTAYUSX.
Murpauuu. M3onsuus nomyisuui:
reorpaduyeckas (IpoCTpaHCTBEHHA),
Ouosiornyeckast (penpoayKTUBHAs).
JdemoHcTpauuu

[Moptpetsi: C. C. UeTBEpUKOB,

3. Maiip.

PackpriBath conepkaHue TEPMUHOB U
MOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MONYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPAIAH, U30JISIIUA, TeorpapuiecKkas
(IpocTpaHCTBEHHAs ) U30JISIIMS,
ounonornyeckas (penpoyKTUBHAS)
m3oJisus, dp ekt ocHoBates, dPpdexT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AIEMEHTAPHbIE
(bakTOpPBI (IBHKYIIHE CUITbI) SBOJIOLUU.
OuenuBath Bkaajg C. C. UeTBepukoBa,
0. Maiipa B pa3BUTHE 3BOJIFOIIUOHHOTO
YUCHHUSI.

OOBACHSITH MPUYUHBI HEHAMPABICHHOTO
JNEUCTBUSI DIIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PaKTOPOB.

[IpuMeHSTh UMEIOIITUECS 3HAHUS
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Tabsauibl U cXembl: «JIBHKyLIUE CHITBI
IBOJIIOIUNY, « DKOJOTrH4YecKast
V30U TIOMYJISILIUKA CEBAHCKOM
bopenny, «['eorpadudeckas n30ISIIHSI
JIMCTBEHHUIIBI CHOUPCKON U
JIMCTBEHHUIBI JAyPCKOW»,
«ITonmyJISIIMOHHBIE BOJIHBI YACICHHOCTH
XHUIIHUKOB U KEPTB»

O ABMXKYILIUX CHJIAX SBOJIFOLIMH
JUTs1 0OBSCHEHMS IPUYUH pa3HOOOpa3ust
reHo(hoH/1a MOMYJISIIIUI OAHOTO BUA

2.3

EctecTBennsbIit
oTbop —
HAMPaBJIIOLIAN
(hakTOp PBOJIIOIIUU

EcrectBennsbIit 0TOOp —
HaIpaBJISIOMUN (HaKTOP SBOTIOIHUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHHA, CTAOMIH3UPYIOIIHA,
pa3phIBaONIUi (IU3PYIITUBHBIN).
[TonoBoit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLMS COLIUATBLHOTO MTOBEICHUS
KUBOTHBIX.

JdemoHcTpauuu

Tabmauie! 1 cxeMbl: «CxeMa JeHCTBUA
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 3a CYIIIECTBOBAHUE,
«HIyCcTpUAIbHBIN METaHU3MY,
«OKuBbIe UCKOITaeMbIe»

PackpeiBaTh copepkaHne TEPMHUHOB H
MIOHSATHUM: €CTECTBEHHBIN 0TOOD,
JBIDKYIIHN 0TOOp, CTA0MIU3UPYIOIIHIA
0oTOOp, pa3phIBarONIUil 0TOOP, MOJIOBOM
otbop.

XapakTepuszoBaTh €CTECTBEHHBIN 0TOOD
KaK JIBIDKYIIYIO U HATPABJISIFOIIYIO CUTY
HBOJTIOIUH, €T0 (POPMBI.

Pazmmuate opMBI €CTECTBEHHOTO
0TOOpa B MOMYJIAIUIX, IPUBOIUTH
MPUMEPHI ACHCTBUS B TTOMYJISIIASIX
dhopmM ecTecTBEHHOTO 0TOOpA.
OOBIICHATB NPEATOCHUTKHY JIJIS IEHCTBUS
JBIDKYIIEH U CTaOUIN3UpYIOIIe Gpopm
€CTECTBEHHOTO 0TOOpA.

CpaBHHBaTh (HOPMBI €CTECTBEHHOTO
oTOO0pa, enaTh BHIBOJbI HA OCHOBE
CpaBHEHHSI.
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[TpuMeHSTh IMEIOIIIHECS 3HAHS

0 €CTECTBEHHOM OTOOpE

U1l OOBSICHEHUS TPOLIECCOB,
MPOUCXOSIINX B MOMYJISIUSIX BUIOB
OpraHU3MOB

2.4

[TpucnocobaeHHOCTh
OpraHMU3MOB Kak
pe3yJibTaT
MUKPO3BOJIIOIUN

[IpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPO3BOJIIOLIMH.
Bo3HHKHOBEHHE MTPUCTIOCOOTIEHUIA

y opranuzmoB. ApomMop¢o3sl 1
naunoananrtauuy. [Ipumepst
IPUCIIOCOOJIEHUH y OpTraHU3MOB:
Moposiornueckue, (pU3n0IOrHuecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JeMoHcTpanun

TabauIiibl ¥ CXeMbL:
«IToxpoBUTENBCTBEHHAs OKpACKA
XKUBOTHBIX», «[Ipenympexnaromas
OKpacka *UBOTHBIX),
«DU3HOJIOTUYECKUE aIallTallun,
«IIpucnocobseHHOCTh OPraHU3MOB U
€€ OTHOCHUTEIILHOCTD.
Oo6opynoBanme: repObapun pacTeHU;
KOJUIEKI[UY HACEKOMBIX; Uydesia NTHI] U
3BEpeN ¢ IPUMEPAMHU PA3IMYHBIX
MPUCTIOCOOICHUH.

PackpbiBath coqiepikanue TepMUHA
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UMOA AN TaIHsl.

[IpuBOANTH KOHKPETHBIE TPUMEPDI
MIPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdoiorudeckue, GpU3n0IOTHISCKHE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
[TpuBoauTH IpUMEPHI ApOMOP(PO30B U
WIMO0aJanTallui y PACTEHUMN U
KUBOTHBIX.

OOBICHATH posIb apOMOP(PO30B

B OCBOCHHUU OPTaHU3MaMH HOBBIX CPEJT
oOuTaHwMs.

OOBSICHATH POJIb HIUOATATI TAITII

B IIPUCIIOCOOIEHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
JIloka3bIBaTh OTHOCUTEBbHBIA XapaKTeP
MPUCTIOCOOJIEHHOCTH U IPUBOJIUTD
MIPUMEPHI OTHOCUTEIIBHOCTH a1l TaIHi.
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JlabopaTopHasi paGora
«IIpucnocobneHus OpraHu3MOB U UX
OTHOCHTEIbHAS 1eJIeCO00Pa3HOCTH.
JlaGoparophasi paGora

«M3yuenne apomop}o30B u
WINOAIANTAlNI Y PACTEHUN U
YKUBOTHBIX)»

PackpeiBaTh 3HaUeHHE IBIXKYIIUX CHII
ABOJIFOLMU B (DOPMUPOBAHHUU
MIPUCTIOCOOICHHIA

2.5

Bupn, ero xpurepun u
CTpYKTypa

Bup, ero kpurepuu u CTpyKTypa.
JeMoHcTpanun

Tabsuubl u cxembl: «Kpurepuu Buaay,
«Bunpl-nBoiiHukn», «CTpyKTypa BUaa
B IIPUPOIEN.

Oo6opynoBanme: repdapuu pacTeHUI;
KOJUIEKIUY HACEKOMBIX; Yyyelia ITHUL] 1
3BE€pEU pa3HbIX BUJIOB.
JlabopaTropnasi padora

«CpaBHEHME BUOB

110 MOP(OJIOTUYECKOMY KPUTEPHUIO»

PackpsiBaTh copepkaHue TEPMUHOB U
MTOHSATHH: BUJ, KpUTEPHUH BHUJIA,
moauMop¢r3M, BUJIBI-IBOMHUKH, apea,
AKOJIOTMYECKasl HUIIIA, TTOMYJISIIHA,
BHJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHJIEMUKH, TTOABUIbI, SKOTHIIBI.
XapakTepu3oBaTh KPUTEPUH BHJIA
(MopdosIorHYeCcKuii, TeHETHYECKUH,
OMOXUMHUYECKUM, TeOrpapuUecKui,
AKOJIOTHUYECKUM, OMOXUMHUYECKHUI).
OOBSACHITH HEOOXOIUMOCTD
WCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB VIS ONIPEACIICHUS BUIOBOM
MIPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPHUBUIOBBIC TPYIIITUPOBKH.
OOBSICHATH IPUYHHBI CYIIICCTBOBAHUS
MOHO- Y TIOJINTHUITMYCCKHUX BHJIOB.
CpaBHUBATH BUBI 11O
MOP(]OTOTHIECKOMY KPUTEPHIO
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2.6

Bunoobpa3oBanue kak
pe3ynbTar
MHKPOIBOITOIHH.
CBsi3b
MHUKPOAIBOJIIOINH U
AMUJEMUOJIOTHH

BunooOpa3zoBanue kak pe3yiabTat
MUKPOABOTIOIMH. M30msius —
KIIF0UeBOM (pakTOp BUA00Opa30BaHUS.
[Tytu 1 cnoco6b1 BuI000pa30BaHUs:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuauzanus). JuTensHOCTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanuzmbl HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb sBOMIONIMOHHOM OHOTIOTUH

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
Mapa3uTOB M UX X0351€B. MeXaHU3MBI
(dbopMHUpOBaHUS YCTOWYHUBOCTH

K aHTHOMOTHKAM M CITIOCOOBI OOPHOBI
C HEll.

JdemoHcTpauuu

Tabauiel 1 cxembl: «CriocoObl
BUJ1000pa3oBanus», «I eorpadguyeckoe
BUI000pa30BaHuEe TPEX BUIOB
JaHABIICH, « IKOJTOTHYECKOE
BUJI000pa30BaHNE BUOB CHHUID,
«ITommmon el pacrenniny, «KamycrHo-
peAeUHbIN THOPUTY.

PackppiBath copepkaHne TEPMUHOB H
MOHSATHUH: BUI00Opa30BaHKE, H3OJISIIHS,
KODBOJIIOIHSL.

XapaKkTepru30BaTh BUI000pa30BaHNE
KaK Pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATH POJIb U30SLUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30oBaTh Pa3IMUHbIE CITIOCOObI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00pa30BaBIINXCS PA3TMIHBIMU
CIOCOOAMH.

[IpumeHnsaTh 3HaHUST CIOCOOOB
BUJ1000pa30BaHUS JJIs1 OOBSICHEHUS
MPUYUH MHOT000PAa3us BUJIOB.
OOBSICHATH BOSHUKHOBEHHUE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repOapuu pacTeHHMA
OJIM3KUX BUI0B, 00pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

HToro yacoB no teme 14
3 | Tema «Makpo3BooLus U €€ pe3yJabTaTbDy
3.1 | MakposBoJIrOIHs. 1 MeToabl n3y4eHus: MAaKPO3BOIIOLUH. PackpbiBath cosiepkaHrEe TEPMUHOB U
[laneoHTONMOTNYECKHE [TasmmeoHTONOTNYECKUE METOBI ITOHSATHN: MAaKPOIBOIIOLIHS
METO/Ibl U3YUCHUS u3ydeHus sBosronuu. [lepexonnsie (punorenes), nepexoaHbie GOPMBI,
ABOJIIOLIMH (dbopMBI 1 HUITOTEHETHICCKUE PSIIBI (uUIOreHeTuYECKUe PAbI,
OpPraHHU3MOB. MAJI€OHTOJIOTUS.
JdemoHcTpauuu XapakTepu30BaTh MaKPOIBOIIOLIUIO KaK
TabauIbl ¥ CXEMBbL: HaJBHUJIOBYIO 3BOJIIOLIMIO 00pa30BaHuUs
«DunoreHeTHUECKUI P JTOILIAIN, KPYITHBIX TAKCOHOMUYECKUX €JIMHUII.
«ApxeonTepukcy, «3Bepo3yobie OOBSACHATH 3HAYEHUE
smepb», «Creromnedanby, MMaJI€OHTOJOrNYCCKUX UCCIeJOBAaHUI
«Punnopute», «CeMeHHbIE JUTSI TIOJTy4YeHUs (PAKTOB DBOJIIOIIMH
NarOPOTHUKI. OpPraHHU3MOB.
O0opyaoBaHHe: KOJUIEKIIWH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJIsSKA HCKOTIAEMBIX OTHOCALIMXCS K IEPEXOAHBIM (POpMaM.
OCTAaTKOB OPraHU3MOB Ha3pIBaTh rpyImibsl OpraHu3MoOB,
1151 KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTuYeCKue PsIbl.
CpaBHUBATH MPOLIECCHI
MaKpO3BOJIFOIIMU 1 MUKPO3BOJIIOLNN
3.2 | buoreorpadudieckue 1 buoreorpaduueckue metobl u3ydeHusi | PackpbiBath cosiepkaHue TEPMUHOB U
METO/Ibl U3yUYEHUS sBosoninu. CpaBHEHHE (DIOPHI U NOHSTHI: Onoreorpadusi, YHIEMUKH,
HBOJIIOLIUU (dayHbl MAaTEPUKOB U OCTPOBOB. PEJIUKTBHI.
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buoreorpaduyeckue o6nactu 3emiu.
Buabl-sHIeMUKY U PETUKTHL.
JeMoHcTpanun

TabauIIbl ¥ CXEMBbL:
«buoreorpadudeckue 30HbI 3eMITIY,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repdapuu; KOJJICKIIUU
HACEKOMBIX

OO00CHOBBIBATh 3HAYEHUE
ouoreorpaduu 1St U3y4EHUS
HBOJIIOLIMY OPTaHU3MOB.

[lepeuncnars Ouoreorpaduieckue
o0acTv 3eMJIi U OOBSCHATH PUINHBI
WX BBIJICIICHUSI.

CpaBHuBath Quiopy u hayHy MaTEpUKOB
U OCTPOBOB, PACTCHUS U KUBOTHBIX
pa3HbIX Ouoreorpadguueckux odmactei.
[IpuBOAUTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-IHICMHUKOB.
OOBICHATH NPUYUHBI COXPAHEHUS
BHJIOB SHJIEMHUKOB U «OKHBBIX
HCKOTIAEMBIX»

3.3

DOMOPHUOTIOTUYECKHUE U
CPaBHHUTEIIHHO-
MOP(OJIOTHYECKUE
METO/Ibl U3YICHUS
HBOJIIOIIUU

OMOpPHOJIOrMYECKUE U CPAaBHUTEIILHO-
MOp(hOI0THUYECKUE METO bl U3YUCHUS
3BONIIOLMH. [ eHeTHUeCcKe MeXaHU3MBbl
ABOJIIOLIMU OHTOT'€HE3a U MOSBICHUS
SBOJIFOLIMOHHBIX HOBIIECTB.
['omonornyHbie ¥ aHATOTUYHBIE
oprassl. PyluMeHTapHbI€ OpraHbl 1
aTaBuU3Mbl. MOJIEKYJIIApHO-
reHeTH4eCcKue, OMOXMMUYECKUE U
MaTeMaTHYECKHE METOIbI U3YUECHUS
ABOJIIOLMHU. [ OMOJIOTUYHBIE T'€HBI.
CoBpeMeHHbIE METObI IOCTPOEHUS
(UIIOreHETHUYECKUX JIEPEBHEB.

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHATUI: AMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIE U AHAJIOTUYHBIE OPTaHbl,
PYJIMMEHTBI, aTaBU3Mbl, ONOXUMUYECKas
TOMOJIOTHSL.

XapakTepu3oBaTh SMOPUOIOTHUECKHUE,
CPaBHUTEIHLHO-MOP(OJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS IBOJIIOIUH.
OOBICHATH 3HAUEHKHE YMOPUOJIOTHH,
CpaBHUTEIHHOU MOP(}OIOTHH,
MOJIEKYJISIPHOM F€HETUKH, OMOXHUMUH,
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XPpOMOCOMHBIE MYTaIlUX Y BOIIOLMS
TEHOMOB.

JeMoHcTpanun

[Toptpersl: K. M. bap,

A. O. KoBanesckuii, ®. Mrosep,

. I'ekkensb.

Tabmmiel 1 cxeMbl: «HadanpHbIe
CTaJNH SMOPHUOHAIBHOTO PA3BUTHUS
IMO3BOHOYHEBIX JKHBOTHBIX),
«"OMOJIOTHYHBIC M aHATIOTUIHEIC
Oopra"b, «PyAuMEHTBI», « ATABU3MBD»,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U
IITUMITAH3EY.

O0opyaoBaHme: KOJUICKIINH,
repoapum, MyJISDKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OmonHGOPMATHUKH SIS U3yUCHHS
ABOJIIOIIMU OPTaHU3MOB.

OuenuBats Bkinag A. O. KoBasieBckoro
B Pa3BUTHE IBOJIOIIMOHHOTO YUEHHUS.
OnuchIBaTh FTEHETUYECKUE MEXAHU3MBbI
HBOJIIOIIMU OHTOT'€HE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHUSL.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIIIL.

[IpuBOAUTH IPUMEPHI OMOXUMUYECKON
Y TEHHOUW TOMOJIOTHH.

OnenuBarh 3HaueHUE OMOMHGOPMATUKHI
IUISL U3YYEHUS 3aKOHOMEPHOCTEN
ABOJTIOIUHN

3.4

OO01ue
3aKOHOMEPHOCTH
DBOJIFOLIN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
sBOMIOIIMU. [IpuHyun cmenvt yHKyull.
HeoGpaTumMocTs 3BOJIONNH.
AnanTyuBHas paavaius.
HepaBHOMEpHOCTH TEMIOB HBOJIIOIUH.
JeMoHcTpanun

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPaTUMOCTB PBOJIIOIUH, a/IallTUBHAS
paauarus, HEpaBHOMEPHOCTh TEMIIOB
HBOJIFOLIMH, YEPEJOBAHUE TIIABHBIX
HAITPaBJICHUM DBOJIOLINH.
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Tabauusl 1 cxembl: «I TaBHBIE
HaIlpaBJIEHUS 3BOIIOLUNY, «O01mue
3aKOHOMEPHOCTHU 3BOJIFOLIHMY

AHaIIU3UPOBATh MPUYHHBI YEPEIOBAHUS
TJIaBHBIX HAPABJICHUHN SBOJIOLNH.
[IpuBOINUTH PUMEPHI MTPOUCXOKICHHUS
OPTraHUu3MOB OT
HECTIEHIUAITM3UPOBAHHBIX IPEAKOB U UX
MIPOTPECCUPYIOLIEH CEaIn3aluu.
OOBIICHATH IPUYNHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIIOLIHH.

[TpuBOAUTH IPUMEPHI AANITUBHOM
paauauy y OpraHu3MoB.

OOBICHATH TPUUUHBI HEOOPATUMOCTU
ABOJIFOLIUN

Htoro yacoB no teme 6
4 | Tema «IlpoucxoxaeHue u pa3BUTHE KU3HU HA 3emJie»
4.1 | 'mnorte3sl 2 HayuHbie TMnoTe3pl MpOUCX 0K ACHUS PackpsiBaTh copepkaHre TEPMUHOB U

BO3HUKHOBEHHUS KU3HHU
Ha 3emJie

KU3HU Ha 3emyie. AOUOTeHe3 U
nancnepmus. Jlonayunsie
MIPEJCTABIICHUS O 3aPOKICHUH KU3HU
(xpearmonusm). ['unoresa
MIOCTOSIHHOT'O CaMO3apOKICHUS KU3HU
U €€ ornpoBepxkenue onbitamu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue sKU3HU U
acTpoOHOJIOTHS.

JdemoHcTpauuu

[Toptpetsi: @. Peau, JI. Cnannanuanu,
JI. Iactep.

MOHATUM: KpealluOHU3M, BUTAJIU3M,
naHcrnepmusi, abUOTeHE3.

N3narath HayYHbIE TUTIOTE3bI U TEOPUU
ITPOUCXOKICHHUS )KU3HH HA 3eMIIE.
OnuennBats Bkiaxg O. Penn,

JI. Cnannanuanu, JI. ITactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOXKICHHE )KU3HU Ha 3eMJIe.
[lepeuncnsaTh CTaauu pa3BUTHS KUZHU
Ha 3emie, COTIIAaCHO TeOpPHH OUOIo33a
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Tabanip! 1 cxeMbl: «CxeMa onbITa
@. Pean», «Cxema onbita JI. [Tactepa
M0 U3YYEHUIO CaMO3apOKIACHUS
JKU3HI

4.2

OCHOBHBIE dTaIlbI
HEOPraHUYECKON
ABOJIIOIAU

OCHOBHBIE 3Talbl HEOPTAHUYECKOM
sBoonuu. [lnanerapuas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckast dBOIONHS. AOHOTeHHBIN
CHUHTE3 OpPraHUYECKUX BEIIECTB

n3 Heopranndeckux. OneitT C. Muiepa
u I'. FOpu. O6pa3oBanue noaumMepon
u3 MoHOMepoB. KoanepBarnas
runoteza A.W. Onapuna, runoresa
nepBuYHOrOo OynpoHa Jk. Xoselina,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKJIETKH.
JdemoHcTpauuu

[Toptpetsr: C. Mumniep, I'. FOpu,

A. W. Onapun, [[x. Xonmgeiix,

I'. Ménnep.

Tabnuibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «IOtansl
HEOPTaHUYECKOU 3BOJIFOLIAM.

PackpeiBaTh coziepKaHue TEPMUHOB U
MOHSTUI: T€0JIOTUYECKast SBOJIIOLINS,
XUMHUYECKasi SBOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAsS aTMOoc]epa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOUOHTHI.

XapakTepu30BaTh OCHOBHBIE ITAIIbI
XUMHYECKOU IBOIOLUU.

Ha3zpiBaTh XMMHUYECKHN COCTAB
nepBUYHON aTMocdepbl 3eMIu.
OuenuBath Bkiag C. Muepa,

I'. FOpu, T. Yeka, V. ['unbepra

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha IPOUCXOKACHUE )KU3HH Ha 3eMIIe.
OnuceiBaTh yCJIOBHS, HEOOXOUMBIE
JUIST aOMOTE€HHOr0 CUHTE3a
OPraHUYECKUX COCAUHECHUMU.
ITpuBOAUTE ITpUMEPHI MOJIEKY I,

Y KOTOPBIX BO3HUKJIU MPOLECCHI
T€HETUYECKOT0 KOIMUPOBAHUS U
dhepMeHTaTUBHASI aKTUBHOCT.
OO60CHOBBIBATh HEBO3MOKHOCTD
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BupryanabHnas 1adbopaTopHasi padora
«MogaenupoBanue onbIToB Muiiepa—
KOpu 1o n3ydennro abMOreHHOro
CUHTE3a OPraHUYECKUX COCIMHEHUN

B IEPBUYHON aTMOc(hepe»

MMOBTOPHOT'O BO3HUKHOBCHHMS KU3HH Ha
3emiie

4.3 | Ucropus 3emiu u Uctopusa 3emin u MeToIb1 €€ PackpsiBaTh coepxaHre TEPMUHOB U

METO/IbI €€ U3yUECHUS u3zyuyeHus. MlckonaeMble OpraHuuecKue | MOHATUN: T€0XPOHOJIOTHs
octatku. ['eoxpoHosorus u €€ MeToApl. | (OTHOCUTENbHAS, A0COJIIOTHAs),
OtHocuTenbHas U a0COTIOTHAS OKAMEHEJIOCTH, METOBI
reoxpoHosiorus. ['eoxpoHonornyeckass | reOXpOHOJIOTHH, T€OXPOHOJIOTHYECKas
HIKaJa: 0HBI, 3PbI, IEPUOJIBL, FITOXU. 1IKasa: 30HbI, 3Pbl, IEPUOBL, SIIOXH.
JdemoHcTpauuu XapakTepu30BaTh METOAbI U3YUYCHUS
TabauIIbl ¥ CXEMBL: HCTOPUU 3EMIIH.
«I"€e0XpOHOJIOTYECKas KA. [TepeuncnsaTe pa3aemnsl
O6opynoBanue: KOJUICKIIUN r€OXPOHOJIOTHYECKOM IITKAJIBI.
OKaMEHEJOCTEN, MOJE3HBIX OueHnBaTh 3HAYEHUE UCKOTTAEMbIX
HCKOIIA€MbIX; MYJISIKM OPTAaHUYECKUX OCTAaTKOB JJIsl U3y4YEHUsI UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHUS KU3HU Ha 3eMIJIE.
JlaGopaTopHasi padora OOBSACHSTH XapaKTep pacipeaeICHUsS
«/3ydenue u ONnrcaHrue NCKOMaeMbIX HCKOITa€MBbIX OCTaTKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHUBATh METO/IbI A0COTIOTHON U

OTHOCHUTEIBHON I'€OXPOHOIOTUA
4.4 | HauanbHBIC STAIIbI HauanbHbIie 3Tanel opraHu4ecKomn PackpriBaTh conepkaHue TEpPMUHOB U
OpraHU4YeCKON aBoJiroruu. IlosBnenue u 3Bomtonus MOHSTUH: «IIOCJIEAHUN YHUBEPCAIbHbBIN
ABOJIIOLIUU MEPBbIX KIETOK. DBOIIOLIHS 001Ut IPeI0K», OTHOKIETOUHBIE

MeTabom3ma. Bo3HUKHOBEHUE TEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE

OpTaHU3MBbl, IPOKAPHUOTHI, SYKAPHOTHI,
CUMOMOTreHE3.

114



denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIA YPOBEHB)

OMOTUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emJie coob1iecTB. CTPOMATONUTHI.
[IpoxapHuOTBI U SYKapUOTHI.
IIpoucxoxIeHnE SyKapuoT
(cumOuOreHes3). DBOJOIIMOHHOE
IIPOUCXOKICHUE BUPYCOB.
JeMoHcTpanun

Tabsuubl u cxembl: «HavanbHble Tanbl
OpPraHUYECKOM IBOMIOLNNY, «CxemMa
00pa3oBaHUsl 3YKApUOT MMYTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAYAJIbHbBIE ATAIIbI
OPTraHUYECKOUN IBOJIOLUU.

[TpuBoauTH MpUMEPH apoMOpP(HO30B
MEPBBIX OJTHOKIETOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MOJIOKEHUS U JI0KA3aTEIbCTBA TUIIOTE3bI
cuMOuoreHesa.

JloKa3pIBaTh M0JIyaBTOHOMHOCTD
MUTOXOHJIPUM U IJIACTU], UX
MPOUCXOKICHNE OT IPOKAPUOTUIECKUX
KJIETOK.

JlenaTpb BBIBOJBI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCHHTE3A,
(dbopMupoBaHus sApa i NajdbHeHIIero
Pa3BUTHUSA )KU3HU Ha 3eEMIJIE.
XapakTepu3oBaTh TUIOTE3bI
MIPOUCXOXKICHUS BUPYCOB

4.5

DBOJIIOIUS DYKapUOT

[IpoucxoxeHne MHOTOKJIETOUYHBIX
OpraHu3mMoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OPTraHU3MOB.

JdemoHcTpauuu

[loptpert: U. 1. MeuyHUKOB.

Tabymibl M cxeMbl: «HayaabHbIE TaITBI
OPTraHUYECKOM HBOOIUNY, «Cucrtema
YKUBOW MPUPOIBD)

PackpbiBath cosiepkaHre TEPMUHOB U
MOHSATHUH: TIPOKAPHUOTHI, SYKAPUOTHI,
MHOTOKJICTOYHOCTb, CIICITUATH3AITNS
KJIETOK, BUPYCHI.

XapakTepru30BaTh IPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHNU3MOB.
CpaBHUBaTH 0COOCHHOCTH
HYKaAPUOTUYECKHUX U MPOKAPUOTHIECCKUX
OpPTaHU3MOB.

Ha3zbiBaTh OCHOBHBIE apOMOP(HO3BI
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9YKApHUOT U OLICHUBATL UX 3HAYCHUC JIJIA
ﬂanbﬂeﬁmero Pa3BUTHA )KU3HU

4.6 | OCHOBHBIE ATAITBI OcCHOBHBIE 3Tanbl 3BOJIOLUHU BEICHINX | PackphIBaTh coAep:KkaHUE TEPMUHOB U
ABOJTIOIUU pactenuii. OcHOBHBIE apoMOpP(}O3bI MOHSATUHN: BOAOPOCIH, PUHUO(PHUTHI,
pPacCTUTEIBHOIO MHUpa pacteHul. BbIxoj pacTeHuil Ha Cylly. | MXH, TalOPOTHUKOOOpa3HbIE, CEMEHHbIE

[TosiBNeHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cymiu. CeMeHHbIe MOKPBITOCEMEHHBIE, OecIionoe
pactenus. [IporicxoxkaeHre IIBETKOBBIX | MTOKOJIEHHE (CIIOpOdHUT), TOJI0BOE
pacTeHuil. nokoJjieHue (raMeTour).
JleMoHCTpauMu [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauiel 1 cxeMbl: K ApoMopGh03bl ABOJIFOLIUM PACTUTEIBHOTO MUPA.
pacteHui», «Punnours», HaswiBaTh 0CHOBHBIE apOMOP(PO3BI
«OIHOKIETOYHBIE BOJAOPOCIINY, pPacTEeHHI U OLIECHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIIN, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxn», «llannopoTHHKWY, CpaBHUBATb OCOOEHHOCTH CTPOEHUS
«I"omoceMmeHHBbIe pacTeHus», «Oprauel | pacTEHHUH pa3HbIX OTACIOB
LIBETKOBBIX PACTEHUI.
Oo6opynoBanme: repdapun pacTeHUN
Pa3JIMYHbBIX OTIEIOB.
IIpakTnueckasi padbora
«M3yueHne 0coOEHHOCTEM CTPOCHHUS
pPACTEHUH Pa3HBIX OTIIECIOBY

4.7 | OCHOBHBIE dTaITBI OCHOBHBI€ 3Tanbl YBOIIOLUN PackpsiBaTh coqiepkaHe TEPMUHOB U

ABOJIIOLIMH YKUBOTHOT'O
MUpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd03bl JKHBOTHBIX. BeHacKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.

MOHSTUI: TPOCTEUIIINE, TIITACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/IHBIE,
MPECMBIKAOIINAECS, ITULIBI,
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[TepBbie XOpAOBBIE )KUBOTHBIC. JKU3Hb
B BOJIE. DBOJIIOIMS ITO3BOHOYHBIX.
[Tpoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenue
MJIEKONUTAOMUX U nitull. [Ipunimn
KJIF04eBOTO apomopdo3sa. OcBoeHHE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMHU
YKUBOTHBIMHU CYIIIH.

JdemoHcTpauuu

Tabmuiel u cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPay, «K ApoMop(o3bl
JKUBOTHBIX», «IIpocreimey,
«KumeunomnonocTtHbiey, «Ilnockue
yepBu», «UneHuctonoruey, «Puioby,
«3E€MHOBOIHBICY,
«IpecMmbikatomuecs», «lITuusn,
«MiekonuTaromnme».
O0opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJIJICKITUH UTJIOKOXXHUX; CKEJIEThI
MIO3BOHOYHBIX )KUBOTHBIX; Uy4eJsia MTHI]
Y 3BEPEU.

IIpakTnueckasi padbora

«M3yueHne 0coOEHHOCTEM CTPOCHHUS
MTO3BOHOYHBIX KUBOTHBIX)

MJIEKOIIMTAIOIINE, SKTOIEPMA,
DHTOJAEPMA, ME30JI€PMA, IBYCTOPOHHSS
CUMMETPHUS, TEINIOKPOBHOCTb.
[lepeunciiATb OCHOBHBIE ATAIbI
HBOJIFOLIMH KUBOTHOTO MHpA.
Ha3bIiBaTh OCHOBHBIE MpeajanTaluy,
CIOCOOCTBOBABIIUE BBIXO/1Y KUBOTHBIX
Ha Cymly.

OneHuBaTh 3HAYECHUE PA3BUTUS
HEPBHOM CUCTEMBI IJIs PUCTIOCOOTIEHUS
’KUBOTHBIX K YCIIOBUSIM OKpY Karolen
CpeBbl.

OOBACHATH MPUYMHBI HIBOJIFOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MIIEKOITUTAIOLIUX
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4.8

Pas3Butue xxn3uu
Ha 3emiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MPOTEPO30H,
I1aJIC030M, Me3030H, KaitHo301. O0mmas
XapaKTEPUCTHKA KJIMMaTa 1
reoJIOrH4eCKuX mporueccoB. [losaBneHne
Y PacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro yciuoBus U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMOC(hephl.

MaccoBbie BBIMUPaHUS —
3KOJIOTUYECKHE KPU3UCHI TTPONLIOTO.
[IpuuuHbI U CIEACTBUS MacCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKAN KPU3HC, €TO
ocobennocTt. [Ipo6iema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnuiibl u cxembl: «Pa3BuTue xxu3HU
B apXEUCKOU 3pe», «Pa3zButue xu3Hu
B IIPOTEPO30UCKOM 3pe», «PazButue
YKA3HU B TTAJIE030MCKOU 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOU 3pEN,
«Pa3BuTHE )KU3HU B KAMHO30MCKOM
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxebakTepuu,
[IMaHOOAKTEPHH, POTEPO30H,
najaeo30i, KeMOpuUid, OpJOBUK, CUITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHbIE,
TUHKTOBbIE, CATOBHUKOBBIE,
OeJIeMHUTHI, aAMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTeH,
AHTPOIIOTE€H, MAaCCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
VYcranaBaMBaTh 3aBUCUMOCTD MEXKTY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIMMATa U MPOIIECCaMU
B KUBOM MIPUPOJIE.

OOBSICHATH MPUUMHBI pacIBETa
CUCTEMATHYECKUX TPYIIIT OPTaHU3MOB
B PA3JIMYHBIC 3PbI U NTEPUO/IBI.
AHanM3upoBaTh NPUYUHBI U CIICICTBUS
MACCOBBIX BBIMUPAHUU.

Ha3piBath 0OCHOBHBIE apOMOPGHO3BI
pPacTeHUN U )KUBOTHBIX.
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[TpuBOAUTE IPUMEPHI IEPEXOAHBIX
dbopM opraHu3mMoB.
AHaIM3UpOBATH ITyTH PELICHHUS
poOIeMBbl COXpaHEHHUS
OnopazHoo0Opasus Ha 3emJie

4.9

CoBpemeHHas cucteMa
OpraHUYeCcKOTo MUpa

CoBpeMeHHas cucTeMa OpraHu4eCcKOro
mupa. [IpuHnumne! kaaccupukamm
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPIraHU3MOB.

JeMoHcTpanun
Tabsuubl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOro MUpay

PackpbiBath cosiepkaHre TEPMUHOB U
MOHATUH: OAKTEPUH, APXEH, BHICIIINC
pactenus, 3eJ1EHbIE BOJLOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBH/IHBIE, TATIOPOTHUKOBUIHBIC,
XBOIIIEBUIHbBIC, TUIAYHOBUIHBIE,
TOJIOCEMEHHBIC, TTOKPBITOCEMEHHBIE,
MPOTHUCTHI, KAIIICYHOITOJIOCTHBIE,
MJIOCKUE YePBU, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBH, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHE, XOP/IOBBIE,
rpuOBbI, TUIIAHUKU, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CHCTEMAaTHUCCKHEC
IPyIIB OPTaHU3MOB.

OOBSACHITH MPUHIIMIIBI KJIACCU(PUKAITIN
OpPTaHHU3MOB.

[TepeuncriaTh OCHOBHBIC TPU3HAKU
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpu0OB, KpaCHBIX U OypbIX BOAOPOCTEH.
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[IpuBOINUTH TPUMEPHI IPEACTABUTEIEN
OCHOBHBIX CUCTEMATUYECKUX IPYTII
OpPraHU3MOB

HToro yacoB no teme 15
5 | Tema «IIpoucxo:xaeHue 4eji0BeKa — aHTPONOTeHe3»
5.1 | AuTpononorus — 1 Paznensl 1 3a1aun aHTPOMOJIOTHH. PackpwiBatTh copepkaHue TEPMUHOB U
HAayKa O YEJIOBEKE Metoabl aHTPOIIOJIOTHH. MOHSATUI: aHTPOIIOJIOT UL, MOP(OJIOTHS,
JeMoHCcTpanun AHTPONOreHE3, AaHTPOIIOMETPHS,
Tabsuibl U cxeMbl: «MeTobl PEKOHCTPYKIUS, apXEOJIOTHS,
AHTPOIIOJIOTUIY. STHOrpadusl.
ObopynoBanme: MyJsiKu HaspiBaTh pa3aensl ¥ 3a1a4u
OKaMEHEJIOCTEN, PEIMETOB aHTPOIIOJIOTHH.
MaTEPUATBHOU KYJIBTYPhI IPEIKOB XapakTepu3oBaTh METObI
yesoBeka; hortorpaduu HaxXo010K AHTPOMOJIOTMHU M CPABHUBATH UX MEKY
MCKOMAEMbIX OCTAaTKOB YEJIOBEKA co00Ii1.
BrisiensaTh BONpoCkl 3BOTIOLUH
YeJI0BeKa, UCCIIeTyeMble TPU TOMOLIU
Pa3JIMYHBIX METOJOB
5.2 | Pa3zButune 1 CraHoBIIEHUE IPEICTABICHUI PackpsiBaTh copepkaHre TEPMUHOB U
MPEICTABICHUM 0 MPOUCXOXKJACHUU YEIOBEKA. MOHSATUI: aHTPOIOTE€HHAs TEOPHS,
O IPOUCXOKICHUN Penurnosnsie Bo33peHus. TpynoBas teopusi, Homo sapiens.
YeJI0BEKa CoBpeMeHHbIE HAYYHBIE TEOPHH. OuenuBath Bkiaa Y. lapsuna

JdemoHcTpauuu

IHoprper: Y. /lapBuH.
Tabauie! 1 cxeMbl: «MeToabl

AHTPOIIOJIOTHUI.

B Pa3BUTHE MPEICTABICHUI

O MPOUCXO0KICHUU YEIIOBEKA.
AprymMeHTUPOBAHHO KPUTUKOBATh
PEIUTHO3HBIE PEACTABICHUS
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OobopynoBanme: MyJsiKu
OKaMEHEJIOCTEN, IPEAMETOB
MaTepUaIbHOU KyJIbTYPhI PEIKOB
YenoBeka; penpoaykuuu (potorpadumn)
KapTUH ¢ MU(OTOTHICCKUMHU U
OMOJIEHCKUMU CIOXKETaMU
IIPOUCXOKICHUS YEJIOBEKa

O IIPOUCXOKIECHUH YEJIOBEKA C IMIO3ULIUU
€CTECTBEHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHBIE TEOPUHU
IIPOUCXOKICHHS YEIIOBEKA

53

MecTo yesioBeka
B CUCTEME
OpraHUYeCcCKOTO MUpa

CX0J1CTBO 4YeIOBEKA C )KUBOTHBIMU.
CucreMaTuecKoe MOJIOKEHNE
yenoBeka. CBUAETENBCTBA CXOJICTBA
YeJI0BeKa C )KUBOTHBIMMU:
CPaBHUTEILHO-MOP(OJIOTUUECKHE,
aMOpHoIOTHYECKUE, (PU3UOIIOTO-
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTnuyus yenoBeka OT KUBOTHBIX.
[IpssMOX0KIEHME U KOMILIEKC
CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3I'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JdemoHcTpauuu

Tabauirel U cxembl: «I 0JOBHON MO3T
yesoBekay, «HernoBekooOpa3Hbie
00e3bsiHbY, «CKeNeT YesioBeKa 1
CKeJIeT NMIIaH3e», «Py1uMEeHThI 1
aTaBU3MBbD».

Oo6opynoBaHme: CKENET YETIOBEKA,
MOJIEJIb Yepera YeIoBeKa U yeperna

PackppIBaTh conepkaHie TEPMUHOB U
MOHSTUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MBI y YEIIOBEKA,
MPSMOXO0XKICHHE, BTOPAst CHTHATIbLHAS
cuUcTema.

OnpenensaTh CUCTEMATUYECKOE
MOJIOKEHUE YEJIOBEKA B OPTAaHUYECKOM
MUpE.

BbIABIATH 4EPTHI CXO/ICTBA U PA3IAYUS
YeJIOBEKa U )KUBOTHBIX.
XapakTepu30BaTh CBUIETEIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTETHHO-MOP(DOIOTHUECKHE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOAMTH MPUMEPHI ATABU3MOB 1
PYJIMMEHTOB y YEJIOBEKA.

OnuceIBaTh MPU3HAKHU YCIIOBEKA,
c(hOpMHUPOBABIIIUECS B CBSI3H

C Ip€BECHBIM 00pa30M KHU3HU MPETKOB
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IIMMIIaH3€; MOJIEb KUCTH YEJIOBEKa U
KHCTH ILIAMITaH3E.

JlabopaTopnasi paGora

«M3yueHne 0coOEHHOCTEN CTPOEHMUS
CKEJIETa YEJIOBEKA, CBA3AHHbIX

C IPAMOXOXKIACHUEM»

U TIPSIMOXOKICHUEM.

BbISBISATH IPUUKMHBI 0COOEHHOCTEM
CTPOEHUS Yeperna 4yeaoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPA3ZHBIMHU
00e3bsIHaMHU.

CpaBHUBATH OPYAUNHYIO AEATEIBHOCTD
YeJIOBEKA U )KMBOTHBIX.

CpaBHUBaTH 0COOCHHOCTH BBICHIECH
HEPBHOU JIESITEILHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | JIBWKyIIIME CUITBI JIBrxymre cuisbl ((hakTopsbl) PackpeiBaTh coepkaHne TEPMUHOB U
(paxTopnr) aHTpOMoreHe3a: OMOJIOTHYECKHe, MOHSTUH: HACJIEICTBCHHAs
aHTPOIIOTEHE3a coraibHbIe. COOTHOIIICHUE W3MEHYHMBOCTb, ECTECTBEHHBIN OTOOD,

OMOJIOTHYECKHUX U CONMaJIbHBIX Opy,Z[I/II‘/JIHaH ACATCIIbHOCTD, I'PYIIIIOBOC
(GbakTOpOB B aHTPOIIOTEHE3E. COTPYJHUYECTBO, OOILIEHUE, PEUb.
JeMoHCTpauun XapakTepu30BaTh ABUKYIINE CUITBI
TaOnuis! ¥ cXeMbl: «/IBHKyIIME CUIIBI | aHTPOTIOT€HE3a: OMOJIOTUYECKUE U
aHTPOIIOTEHE3aY. COLIMATIbHBIC
OobopynoBanme: MyJsKUA IPEIMETOB
MaTepUaIbHOU KYJIbTYpPhI IPEAKOB
YeloBeKa

5.5 | OcHOBHBIE CTAANN OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpsiBaTh copepkaHre TEPMUHOB U

AHTPOIIOI'CHE3a

PanHue yenoBekooOpa3Hble 00€3bsIHBI
(MPOKOHCYJIbI) U PAHHUE TTOHTUJIBI —
o01ye NpeaKH YeI0BeKOOOpa3HbIX
00€3bsIH U JII0Jeil. ABCTPAJIONUTEKH —
JNBYHOT'ME NPEIKH Jiroaeu. Uenosek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMeJbli, YenoBek psaMoXOasIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHEPTaJIbCKUN, KPOMaHbOHELL,
JICHUCOBCKHUM U€JI0BEK, YeoBek
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yMEJIbIi, IEPBbIC U3TOTOBIICHUS
opyauil Tpyaa. Uenosek
MPAMOXOIAIINN U TIEPBBIN BBIXO/I
mrozeit 3a mpeaensl Adpuku. YeaoBek
reiaenb0epreKuii — 00IMiA IPeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0OBEKa pa3ymMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XOJIOTHOTO KiuMarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM 4€JI0BEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenaMu AQpukH.
IIaneoreneTrka u mMajacoreHOMHMKA.
JeMoHcTpanun

[Moprperst: JI. JIuku, . 5. Porunckuid,
M. M. I'epacumos.

TaOauIbl M CXEMBI: « DBOJIIOIIMOHHOE
JIPEBO YEIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymenslit», «HenoBek
MPAMOXOISIIUIY, «JIeHUCOBCKUI
yenoBeky, «Heanaepranbuby,
«KpomanboH1bD, «IIpegku uenoBekay.
Oo6opynoBanme: MoAeIH TOpCa
MPEIKOB YEJIOBEKA; MYJISKU MPEIMETOB
MaTepUaIbHON KYJIbTYPhI MPEIKOB
YyeJoBeKa

pa3yMHBII COBPEMEHHOTO TUIIA,
[IaJICOr€HETHKA.

XapaxkTepu3oBaTb OCHOBHBIE CTA/INH
aHTPOIIOTEHE3A.

BbIABIATE NPOrpECCUBHBIE YEPTHI,
MOSIBUBIIKECS Y NPEAKOB YEIOBEKa
Ha Pa3HBIX CTAIMIX aHTPOIIOTEHESA.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX aHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyus TPYyAa.
CpaBHHBATh IPEICTABUTEIIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A
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5.6 | OBomonHs DBOJIIOLMSI COBPEMEHHOTO YEJIOBEKA. PackpwIiBaTh cojiepKaHue TEPMUHOB U
COBPEMEHHOI'0 EcTtecTBeHHBII OTOOP B MOMYIIAIUAX MOHSATUN: MyTallMOHHBIN IIPOLIECC,
YeJI0BeKa yesioBeka. MyTalMOHHBIN MPOLIECC U noIMMOphU3M, MOMYJISIIUOHHbBIE

nosumopdusm. [lomynsimonnbie BOJIHBI, Apeiid) reHOB, MUTpaIIHs,

BOJIHBI, Ipei reHoB, MUTpanus u «3(hdexT ocHOBaATEIS.

«3(deKT oCHOBATEIISD» B TOMYJISITUIX XapaKkTepru30BaTh POJIb ECTECTBEHHOTO

COBPEMEHHOTO YEJIOBEKA. 0T0OOpa B MOMYJISALUAX COBPEMEHHOTO

JdemoHCcTpauuu yeJIoBEKa.

Tabnuiibl U cxeMbl: «ITarnbl 3BoJitonu | OIleHUBaTh POJIb MyTAIMOHHOTO

YeJIOBEKa» nporiecca, NOnyJSIIMOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B BOJIFOLIUN TOMYJIALINI
COBPEMEHHOTO YEJIOBEKA.
[IpuBOUTH TpUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYJISIIHOHHBIE
BOJIHBI B DBOJIIOLIMM COBPEMEHHOTO
YeJioBeKa

5.7 | UenoBeueckue pachl. Yenoseueckue pacel. [Ionsatue o pace. | PackpbiBath cofep:kaHie TEPMUHOB U

MexaucuuInInHapHbIe
METObI aHTPOITOJIOTHH

Bbonpmme pacer: eBporneonHast
(eBpasumiickasi), aBCTpaIo-HETPOUIHAS
(3KBaTOpUAIbHASA ), MOHTOJIOUTHAS
(a3maTcko-amepuKaHckas). Bpems u
MyTH paccesieHus YejaoBeKa 1o
iaHere. EAMHCTBO YenoBe4yecKux pac.
HayuHast HeCOCTOSATENBHOCTh pacu3Mma.
[Ipucrnoco6ieHHOCTh YenoBeKa

K Pa3HbIM YCIOBUAM OKPYXKaIOLIEH

MOHATHI: paca, pacCOreHe3, pacu3M,
COLMAJIBHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBIIIUX
pac 4esjoBeKa: eBPOINEeOUIHON
(eBpa3uiickoii), aBCTPaJIO-HETPOUTHON
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKAHCKOM ).

BoIABISATh IPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKUX pac.
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cpensbl. Bausinue reorpaduueckoit
cpenbl U npeiida reHoB

Ha MOPGOJIOTHIO U PU3UOITIOTHIO
YEJIOBEKa.

MexIucuUIInHaApHBIE METOIbI

B pusnueckoi (0MoI0rnyecKoi)
AHTPOIIOJOTUHU. DBOIIOLIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKUX MOIMYISALNAN.
buoconmansHbie HCcCien0BaHUS
pupoabl yenoseka. MccnenoBanne
KOABOJIIOIIMU OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JleMmoHcTpanun

Tabnauibl u cxembl: «Packl uenoBekay.
IIpakTnueckas padora

«3yueHue 2K0I0rnYecKuX aganTaluii
YEJIOBEKa

[IpuBOAMTH IPUMEPHI AJAITUBHBIX
IIPU3HAKOB Yy IIPEACTABUTENEN
4eJI0BEYECKHX Pac.

[TpuBOIUTH CBUAETENBCTBA EUHCTBA
IIPOUCXO0KICHUS YEJI0BEUYECKUX pac.
ConocTaBisaTh afanTUBHBIE THIIBI
JIIOJIEW C paCOBBIMU IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATEIIHOCTh PACU3Ma

HToro yacoB 1o Teme 10
6 | Tema «IK0JI0OTUSI — HAYKA 0 B3AUMOOTHOIIEHUAX OPraHNU3MOB  HAIOPTAaHM3MEHHbIX CHCTEM C OKPY:Kalouiei
cpenoin»
6.1 | 3apoxneHue u 1 3apoKIEeHUE U Pa3BUTHUE SKOJIOTHH PackpsiBaTh copepkaHre TEPMUHOB U
pa3BUTHUE KOJIOTHHU B TpyAax A. 'ym6onbara, K.®. Pynbe, | moHsTHii: 5K0I0THS, ayTIKOIOTHS,

H.A. CesepuioBa, J. I'ekkens,

A. Tenciu, B.H. Cykauéa. Pa3gensi u
3a1a4uu SKooruu. CBs3b HKOJIOTUU

C IpYTrUMHU HayKaMH.

CHHDKOJIOTHSI, DKOJIOTHS COOOIIECTB U
9KOCHCTEM, PKOJIOTHS BUJIOB U
TIOIYJISALIU K.

XapakTepu30BaTh OCHOBHBIE ATAIIbI
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JeMoHcTpanun

[HoptpeTtsl: A. ['ymGonbar,

K. ®@. Pynse, H. A. CeBepuos,

. I'ekkenb, A. Tencnn, B. H. Cykaués.
Tabmunel 1 cxeMbl: «Pa3iensl

SKOJIOT M

3apOXKIACHUS U Pa3BUTHS DKOJIOTUU KaK
HayKU.

[IpuBoAMTH IPUMEPHI 0OBEKTOB
U3YYEHHUS DKOJIOTUU.

HaspiBaTb OCHOBHBIE 3a/1a41, CTOSIIIIUE
nepes y4€HbIMU-3KO0JIOraMU.

Y cTraHaBIMBaTh B3aMMOCBS3b YKOJIOTUN
C IpyTMMH HayKaMH

6.2

MeToabl YKOJIOTHH.
3HaueHue
AKOJIOTHYECKHUX
3HAHUU 19 YeJIIOBEKA

Metoapl 3xomoruun. Ilomesbie
HaOII0ICHUS. DKCIIEPUMEHTBI

B 9KOJIOTHUH: TIPUPOIHBIE U
nabopatopHbie. MoaenrpoBaHue
B OKOJIOTUU. MOHUTOPUHT
OKPY’KarOIIEH CpeJibl: TJOKAIbHBIM,
pEruoHAIBHBIN U TJI00ATBHBIIN.
3HaYeHME HKOJIOTHYECKUX 3HAHUM
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3EH
YEeJIOBEUYECTBA C IMIPUPOJION.
DOopMUPOBAHUE IKOJIOTUYECKOU
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpauuu

Ta0auie! ¥ cxeMbl: «MeToabl
3KoJIoTUN», «CXxeMa MOHUTOPUHTA
OKPYXaroUIEH CPEIbI».

PackppiBaTh cosiepkaHie TEPMUHOB U
TIOHSITHI: IT0JIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPYIKaIOIIEH Cpepl,
MOJICTUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepru30BaTh METO bl YKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOIEHUH B DKOJIOTUH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpPYXKarloIIel CpeIbl Kak METo1a
DKOJIOTHYECKUX MCCIIETOBAHU.
OO0OCHOBBIBATH 3HAUECHHUE
AKCTICPUMEHTOB B KOJIOTHYECKUX
HCCIIEOBAHMSIX.

CpaBHUBaTH J1aDOpATOPHBIC U
MIPUPOTHBIC IKCIIEPUMEHTBI KaK METOIbI
YKOJOTHYECKHUX HCCJICIOBAHUM.
OrneHnBaTh 3HAYCHUE TIPOTHOZUPOBAHUS
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JlabopaTopHasi paGora
«M3yueHune MeToJ0B IKOJIOTUYECKUX
HCCIIEA0BAaHUI

KaK METO/1a DKOJIOTHIECKUX
HCCJICJOBAHMM.

O00CHOBBIBAaTbH HEOOXOJUMOCTD
DKOJIOTHYECKUX 3HAHUHN

TUTSI COBPEMEHHOTO YEIIOBEKA

Hrtoro yacoB no teme 3
7 | Tema «Opranu3msl U cpeja 0OMTAHUD)
7.1 | Dxomnoruyeckue 1 Dxonornyeckue (HakTopsl U PackpsiBaTh copepkaHre TEPMUHOB U
(bakTophI 3aKOHOMEPHOCTH UX JICCTBUSL. MOHSTUH: PKOJIOTHYECKUH (haKkTop,

Knaccudukanus 3x010ruaeckux
(dbakTOpOB: aOMOTUUECKUE,
OnoTHYecKue, aHTpororeHHelie. Oo1ue
3aKOHOMEPHOCTH JIEUCTBUS
sKojoruyeckux ¢pakropos. [IpaBuio
munnmyma (K. [npenrens,

1O. JIu6ux). TonepaHTHOCTS.
DBPUOMOHTHBIC U CTCHOOMOHTHBIE
OpTraHU3MBI.

JlemMoHcTpanun

TabauIel U cXeMbl: « IKOJIOTHIECKUE
(bakTopbI».

Oo6opynoBanme: repbapuu u
KOJUTICKITUU PACTCHUH 1 )KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IMYHBIX YKOJIOTUYECKUX
dbakTopoB

OMOJIOTUYECKUN ONTUMYM,
OTpaHUYMBAIONTUHN (JIUMUTHUPYIOIIHI)
dakrop.

KnaccuduimpoBath 3K010ruuecKue
(baKTOPBI 1O Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTHU JICUCTBHS
HKOJIOTUYECKUX (PAKTOPOB.
OOGO0CHOBBIBATH JICUCTBUE 3aKOHA
ONITUMYyMa M 3aKOHA OTPAaHHMYHBAIOIIIETO
dakTtopa.

ITIpuBOoAUTE pUMEPHI:
WJUTIOCTPUPYIOIIHNE ACHCTBUE MpaBUiia
MHUHHAMYMa, OTPaHUIMBAIOIICTO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOUOTHYECKUE
daxTopsl. CBET Kak
YKOJIOTUUECKUU

dakxTop

Abunotnyeckue paktopsl. CBET Kak
sKosiornueckuit akrop. JleiicTrue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTpa
Ha OpraHU3Mbl. JKOJOTUYECKUE
TPYIIbI pACTEHUN U )KUBOTHBIX

10 OTHONIEHUIO K cBeTy. CUTHANIbHAS
poJib cBeTa. POTONEPHOIU3ZM.
JeMoHcTpanun

Tabnuib u cxembl: «CBeTOBOM
CIIEKTP», «DKOJIOTUYECKHUE TPYIIIIbI
YKUBOTHBIX 10 OTHOIIEHHUIO K CBETY.
Oo6opynoBanme: repOapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTECHUI;
CBETOJIFOOMBEIC, TEHEIIOOMBEIC U
TEHEBBIHOCIIMBBIE KOMHATHbIC
pacTeHusl.

JlabopaTropnasi padora
«BpIsIBIEHUE TPUCTIOCOOICHU
OpPraHu3MOB K BIIMSTHUIO CBETa

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JICCTBUE CBETA KaK
HKOJIOTUYECKOTO (haKkTOopa.

CpaBHUBATH JIEUCTBUE PA3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa

Ha OPraHU3MBI.

BrIsSIBISITE 0COOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH PACTEHHUI pa3HbIX
JKOJIOTUYECKUX TPYMI [0 OTHOLIEHHIO
K CBETY (CBETOJIOOMBbIE, TCHETIOOUBEIE,
TEHEBBIHOCIIUBBIE).

ITpuBOANTH IPUMEPHI PACTEHUN PA3HBIX
JKOJIOTUYECKHUX TPYMI [0 OTHOLIEHUIO
K CBETY.

BoIBISATE OCOOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH JKUBOTHBIX Pa3HbIX
AKOJIOTUYECKUX TPYMI [0 OTHOLIEHHIO
K CBETY (JIHEBHBIE, CyMEPEUHbIE,
HOYHBIE).

[IpuBOIUTH TPUMEPHI FKUBOTHBIX
Pa3HBIX YKOJOTUYECKUX TPYIII

110 OTHOUIIEHHUIO K CBETY.
OOG0CHOBBIBATh 3HAYEHHUE
dboToneprnoan3Ma B )KH3HU OPTAHU3MOB
U JUIsl TPAKTUKU CEITbCKOTO

X0351CTBa
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7.3

AOuoTtnyeckue
(bakxTophI.
TeMmneparypa kak
AKOJIOTUYECKHUM

bakTop

TemriepaTypa Kak 3KOJIOrMYE€CKUI
¢akrop. JlelicTBrue TemMmIepaTypsl

Ha opraHu3mel. [IoMKkuII0TEpMHBIE U
TOMOWOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHHU3MBI.

JeMoHcTpanun

Tabsuubl u cxeMbl: «TemIokpoBHbIE
KUBOTHBIE», «XOJOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdapuu u
KOJUIEKLUHU TETIOIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTONYMBBIX
pacTEeHUid; Yydesia TULL U 3BEPEil.
JlabopaTopHasi padora
«BbIsiBIIEHHE TPUCTIOCOOTICHUIA
OpPraHU3MOB K BIIMSIHUAIO TEMIIEPATYPbD»

PackpeiBaTh coziepKaHue TEPMUHOB U
TIOHSITUI: TEMIIEPATYPA,
MONKWIOTEPMHBIE (XOJIOJJHOKPOBHBIE),
rOMOHOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHa0MO03, IBPUTECPMHBIC
OpraHU3Mbl, CTECHOTEPMHBIE OPTAHU3MBI,
TEPMOPETYJIALUS.

XapakTepu3oBaTh JICUCTBUE
TEMIIEpaTypbl HA OPTAHU3MBI.
BbIsSBISTE OCOOEHHOCTH CTPOEHUS U
KA3HENAEATEIbHOCTA MOUKMIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) 1 TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.
[TpuBOANTE IPUMEPHI MOMKUIIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) KUBOTHBIX.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEJEATEIIbHOCTH TEIIOIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHuil.

[IpuBOANTH IPUMEPHI TEIIIOIIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYHUBBIX
pacTeHuil.

[TpuBOAUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | AGuoTtnueckue BrnaxHOCTh KaK 3KOJIOTUYECKUN PackpsiBaTh copepkaHre TEPMUHOB U
daktopsl. BnaxxHocTth dakrop. [Ipucniocobienus pacTeHuin MOHSTUH: BIAKHOCTD, TUAPODUTHI,
KaK 9KOJIOTMYECKUI K IMOJIEP’KAHUIO BOJIHOTO OalaHca. rurpouTel, Me30(hUTHI, KCEPOPUTHI,
daxTo Knaccudukanus pacrenunii ’KUBOTHBIC: BOJIHBIE, ITOJYBOHBIE,

M0 OTHOIIEHUIO K BOJIE. Ha3eMHbIE.
[TpucrnocobmeHus KUBOTHBIX XapakTepu30BaTh ACHUCTBUE BIAXKHOCTH
K U3MEHEHUIO BOJIHOTO PEXHUMa. KaK 9KOJIOTHYECKOT0 (haKkTopa.
JleMoHCcTpauum BbIsSBISTE OCOOEHHOCTH CTPOEHUS U
Tabauis! u cxembl: «PU3HONOTMUECKUE | )KU3HEICATEIIBHOCTH PACTEHUH Pa3HBIX
aZanTaIuy >KUBOTHBIX). HKOJIOTMYECKUX TPYIII O OTHOIIEHUIO
Oo6opynoBanme: repdbapun pacTeHUM, | K BOJE.
OTHOCSIIIMUXCS K TUTPOdUTaM, [IpuBOAUTH IPUMEPHI PACTEHUHN Pa3HBIX
KcepopuTam, Me30(pUTaM, KOMHATHBIE | SKOJOTHYECKUX TPYIIIT IO OTHOIICHHIO
pacTeHus JaHHBIX TPYIII. K BOJIC.
JlaGopaTopHasi padora BBISBISITE aHATOMUYECKHE U
«AHATOMUYECKHE OCOOCHHOCTH (u3nosoruuecKue NpucrnocoOIeHus
pacTEeHMI U3 Pa3HBIX MECT OOUTAHUS» | )KMBOTHBIX K M3MEHEHHIO BOJHOIO
pexrMa.
[IpuBOAWTH IPUMEPHI BOTHBIX,
MOJTYBOJAHBIX M HA3E6MHBIX JKHBOTHBIX
7.5 | Cpenpl obutanus Cpenbl 0OuTaHus OpraHu3MOB: BOAHAsA, | PackpbiBaTh coJiepKaHuE TEPMUHA

OpraHu3MOB

HA3eMHO-BO3/yIIIHAs, TOYBEHHAS,
rTyOWHHAs TTOIMTOYBEHHAS,
BHyTpuOpranusmMeHHast. ®u3uxo-
XUMUYECKHE 0COOCHHOCTH Cpel
oOuTaHUs OPraHU3MOB.

«cpena oOOUTaHUS.

XapaxkTepuzoBaTh 0COOCHHOCTH
BOJIHOW, HA36MHO-BO3AYIIIHOM,
MOYBEHHOM, TTTyOMHHO MOANOYBEHHON U
BHYTPHUOPTaHU3MEHHOM Cpe/l 0OMTaHUs.
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[Ipucnoco6ieHus: OpraHu3MoB K 5KHU3HU
B Pa3HBIX Cpefax.

JeMoHcTpanun

Tabnuiibl u cxembl: «Cpelibl 00MTaHUs
OpPTaHU3MOBY.

O6opynoBanme: KOJUIEKIIMU
KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax

CpaBHUBaTh (PU3NKO-XUMHUECKHE
YCJIOBHSI pa3HBIX CPEIl OOUTAHMSI.
BoBISIBISATE 4epThI IPUCIIOCOOICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
HA3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPHOPTaHU3MEHHOM cpenax
oOHTaHUS.

[IpuBOANTH IPUMEPHI OPTAHU3MOB,
0oOMTAIONINX B Pa3HBIX Cpeaax

7.6 | buonornueckue buonornueckue purmbl. BHenHue u PackpsiBaTh copepkaHue MMOHATHS
PUTMBI BHyTpeHHHUE pUTMBI. CyTOUYHBIE U «OUOTOTUYECKUE PUTMBI».

TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Ipucnoco61eHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MECHEHUSIM YCIIOBUU TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
AKU3HH. [IpuBOIUTH IPUMEPHI TPOSIBIICHUS
JeMoHcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HbBIX
Tabauiel u cxeMmsbl: «buonornyeckue OpPraHu3MOB.
PUTMBD. BbISBISTH 4epThl TIPUCTIOCOOJIEHHOCTH
Oo6opynoBanue: repdbapun u OPTraHU3MOB K C€30HHBIM U3MEHECHUSIM
KOJUICKIIMM PACTEHUM U )KUBOTHBIX, YCJIOBUM KU3HHU.
o0JagaronmMx 4epTamMmu OnuchiBaTh CE30HHBIC SIBJICHUS B )KU3HU
IPUCTIOCOOJICHHOCTH K CE30HHBIM OpPraHU3MOB, PACTIPOCTPAHEHHBIX
V3MEHEHHUSIM YCIIOBUM KU3HU B CBOCH MECTHOCTHU

7.7 | XXuznenusie GopMbI KvizHeHHBIE POPMBI OPTAHU3MOB. PackpeiBaTh cojiepkaHue MOHATUS

OpraHu3MOB

[TonsTue o )ku3HeHHOH hopme.
XKuznennsle (opMbI pacTeHUI:
JepeBbsl, KyCTAPHUKHU, KyCTAPHUYKH,

«GKU3HEHHAasi popMa OPraHu3May.
BrIsBIsITE 0COOEHHOCTH CTPOEHUS U
KU3HEESATEIIbHOCTH PACTEHHUM pa3HbIX
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MHOTOJIETHUE TPABbI, OTHOJIETHHE
TpaBbl. JKu3HeHHbIe (OPMBI KUBOTHBIX:
TUIPOOHOHTHI, TCOOMOHTHI,
a’3poOuoHTHL. OCOOCHHOCTH CTPOCHHUS U
o0pasza >KM3HH.

JeMoHcTpanun

TaOauis! u cxeMbl: «Ku3HEeHHBIE
(dopMbI pacTeHuit», « KuzHeHHbIe
(OpMBI KUBOTHBIX).

OOopynoBanme: repbapun U
KOJUIEKIINY PACTEHUH U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (POpM

KU3HEHHBIX (PopM.

[TpuBOANUTE IPUMEPHI PACTEHHI PA3HBIX
KU3HEHHBIX (OPM.

BbIsBIATE 0COOEHHOCTH CTPOSHUS U
KU3HEIEATeIbHOCTH )KUBOTHBIX Pa3HBIX
’KMU3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
pa3HBIX )KM3HEHHBIX (hopM

7.8

buotnueckue dhakTopbl

buotnueckue gakropsl. Buasl
OMOTHUYECKUX B3aUMOJIEUCTBHIL:
KOHKYPEHIU S, XUIIIHUYECTBO, CUMOMO03
u ero (opmsl. [lapazutusm,
KOOIEepalus, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxjIeOHMYeCcTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMUYECKHUE,
dbopuueckue, padpuieckue). 3HaUCHHUE
OMOTHYECKNX B3aUMOIEUCTBUI IS
CYIIECTBOBAHUSI OPTaHU3MOB B CpPEJIE
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
WCKIIFOUCHMUSI.

JeMoHcTpanun

Tabuuibl ¥ cxembl: « IKocUcTEMA

PackpsiBaTh coaep:kaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIHUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyaju3M,
KOMMEHCaJIU3M, HETpopuIeCcKue
B3aMMO/JICUCTBUSI.

XapaxkTepu3oBaTh BUAbI ONOTUUECKUX
B3aMMO/ICHCTBUM.

OOBSACHSTH CYIITHOCTh KOHKYPEHIINU,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyaliu3mMa, KOMMEHCaIU3Ma.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIINX B OMOTUYECKUX
B3aMMO/ICHCTBUSAX Pa3HbIX TUIIOB.
OueHuBaTh 3HaYECHUE OMOTHYECKUX
B3aMMOJICHCTBUH JUJIS CYILIECTBOBAHMS
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IIMPOKOJIMCTBEHHOTO JIECAY,
«DKocuCcTEMAa XBOMHOTO JIeCay,
«ermm mutanus», « XUITHAYECTBOY,
«ITapazutuzmy», « KOHKypeHIHs»,
«Cumbmo3», «KomMeHcanm3my.
O6opynoBanme: KOJUIEKIIUU
YKUBOTHBIX, YU4aCTBYIOITHUX

B PA3IMYHBIX OMOTHYECKUX

OpraHU3MOB B CpeZie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHITUIIA
KOHKYPEHTHOTO UCKITIOUCHUS

B3aMMOJICVCTBUAX
HToro yacos no Teme 9
8 | Tema «9Ko0/0TUsi BUAOB U NOMYJIAIUI»
8.1 | Dkonormueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpeiBaTh coneprkaHue MOHATHUS
XapaKTEPUCTUKU nonyssinuu. [omysiius kak CTIOTTYJISILIUS.
MONYJISILAN ouonoruyeckas cucrema. Posib OueHuBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepoOB U OCOOCHHOCTEM OUOTIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPhI
nonyysinuid. OCHOBHBIE MOKA3ATENH
MOMYJISIIUN: YUCIIEHHOCTb, IJIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXIaEMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUSL.
JdemoHcTpauuu

TabauIel U cXeMbl: « IKOJIOTHIECKUE
XapaKTEPUCTUKHU TOMYJIISIIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTUHU BUIOB

B () OpMUPOBAHUY MPOCTPAHCTBEHHOM
CTPYKTYPbI MOMYJISIIUNA.

IIpuBOAUTE pUMEPHI TOMYJISALAN
Pa3HBIX BUJIOB PACTEHUN U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
AKOJIOTUYECKHUE MOKa3aTen
MOMYJISIIIUN: YUCIICHHOCTh, TIJIOTHOCT,
BO3pACTHAs U MOJIOBasi CTPYKTYpa,
POXK1a€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHUS.
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IOIIYJI I, ((BOSpElCTHBIG IMUpaMuabI
I[MOITYJIAIT U

8.2 | Dkonormueckas DKoJIornyecKasi CTpyKTypa nmonyJisiiiuu. | PackpsIBaTh coJlepKaHUE TEPMUHOB U
CTPYKTypa OneHKa YUCIEHHOCTH MOy JIALHH. MOHSTUI: TMHAMHUKA NOMYJISIUAH,
MOMYJISALIAH. JIMHAMUKA MOIYIIAIUHN U €€ pErysius. | OMOTUYECKUI TOTEHINAI ITOIYJISLINY,
JlnHaMuKa nonyJIsiun BroTHyeCcKuii MOTEHIHAI OMY/ISIHK. | KPUBBIE BBKUBAHUSA, (PAKTOPHI
U €€ peryisauus MonenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEJIBI.

nonyJssanuu. Kpussie pocta OOBICHATH 3aKOHOMEPHOCTH
YUCJIEHHOCTH nonyJsinuu. Kpuseie pa3MenieHus 0cooe MonyJasuuu
BbDKUBaHMs. Peryisnus 4ucieHHOCTH | Ha 3aHUMAEMOM TEPPUTOPHH.
HNOMYJISIUN: POJIb (DAaKTOPOB, OueHnBaTh OMOTUYECKUN MOTEHLIAAT
3aBHUCSIINAX U HE 3aBUCSIIUX OT MOIYJISALUI Pa3HBIX OPraHU3MOB.
TUTOTHOCTH. DKOJIOTHYECKUE CTpaTerun | AHAJIM3UPOBATh KPUBBIE POCTA
BUJIOB (- U K-cTparterun). YUCIICHHOCTHU NOMYJISIIUNA U KPUBBIE
JdeMoHcTpaumnu BBDKUBaHUA.
Tabnuubl u cxembl: «CKOPOCThH OO60CHOBBIBATh MPUYHUHBI CACPKUBAHUS
3acesieHus MIOBEPXHOCTU 3EMIIU OMOTUYECKOTO MOTEHIMAIa POCTa U
PAa3IMYHBIMHA OpraHU3MaMm») MIPUYXHBI BCIIBIIIEK POKIAEMOCTH
Y OTAEIBHBIX OPTAHU3MOB.
[lepeuncnsath pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINAE YHCIEHHOCTD
MOIYJISILUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKHE CTPATETUN
BHJIOB

8.3 | Dkojoruveckas HUIIA [TonsiTue 00 PKOJOTMYECKON HUIIIE PackpsiBaTh coziep:kaHuE TEPMUHOB U

BH/JIA Buja. MectooOutanue. MHOroMepHasi | IOHSITHI: SKOJIOTMYecKasi HUIIA, BUI,

MOJCIIb 9KOJIOTUYECKON HUIIN

apcall, UHBa3usl.
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JIx. 1. Xatunncona. Pa3smepsl
sKosioruueckoit numu. IloreHiuanpHas
Y peaIn30BAHHAS HUIIIU.

Buj kak cuctema nonysanuii. Apeanbl
BUA0B. BUAbI U UX KU3HECHHbBIC
CTpaTeruu. DKOJIOTUYECKUE
SKBHBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpalAM )KUBOTHBIX. bruonornueckue
VHBA3UM YY>KEPOJHBIX BUJIOB.

JdemoHcTpauuu

[loptper: JIxx. M. XaT4nHCOH.
Tabauup! 1 cxeMbl: «Moxaenb
3KOJIOTUYECKOW HUIIN

JIx. Y. XaTtuynHCOHAY.
Oo6opynoBanue: repoapun pacTCHHUI;
KOJIJICKIIUM )KUBOTHBIX.
JlaGopaTopHasi padora
«IIpucnocobnenuns ceMsiH pacTeHUI

K pacCeJICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MOJENb IKOJOTUUECKON HUIIN

Jx. . XaTtunHCOHA.

[IpuBOIUTH IPUMEPHI IKOJTOTHUUECKUX
HUII Pa3HbIX BUJIOB PACTECHHI U
KUBOTHBIX.

BBISIBIATE OTIMYHE 3KOJIOTUYECKOM
HUIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padprueckun nzobpaxaTh
MHOT'OMEPHYIO MOJIENIb 3KOJIOTUYECKOU
HUILIY JIJIS1 Pa3HbIX BUJOB.

BBIABISITE IPUUYMHBI PA3IAYNANA

B pazMepax 3KO0JIOTMYECKON HUIIN

y Pa3HbIX BUJIOB PACTCHUMN U )KUBOTHBIX.
AHaNIM3UpoBaTh NPUYUHBI U
MIOCJIEICTBUS CMEHBI 3KOJIOTUUECKOU
HUIIN

HToro vyacoB no Teme 9
9 | Tema «JkoJi0rusi cO001IECTB. IKOJIOTHYECKHUE CUCTEMbI
9.1 | CoobmectBO 1 Coob6miecTBa opranu3moB. buorieno3 u | PackpsiBaTh cojiepKaHue TEPMUHOB U
OpraHU3MOB — ero cTpykrypa. CBsi3u Mexay MOHSATUH: OMOLIEHO3, OMOTOII.
OMOIIeHO3 OpraHu3Mamu B OMOIIEHO3E. Xapaktepu3oBaTh OUOIICHO3 U €T0

JdeMoHcTpauuu
Tabnuib! u cxembl: «CTpyKTypa

CTPYKTYPBI: BUJIOBYIO,
MIPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3aY, « DKOCHCTEMA
IIMPOKOJUCTBEHHOTO JIECay,
«IKOCHUCTEMA XBOWHOTO JIECA»

[lepeunciATh ¥ IPUBOAUTH IPUMEPHI
CBS3€U MEXKYy OPTaHU3MaAMU
B OMOLICHO3E

9.2

DKocucreMa

DKocHcTeMa KaKk OTKpBITasi CUCTEMA
(A.JIx. Terncnu). DyHKIUOHAIIbHbBIC
0JIOKH OpPTraHKU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CeTu.
Abunotndeckue 6JJ0KH IKOCUCTEM.
[TouBBI ¥ MBI B AKOCUCTEMAX.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpauuu

[Hoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabnuiibl u cxembl: «DYHKITMOHAIBHbBIE
TPYIIbl OPTaHU3MOB B DKOCHUCTEMEY,
«KpyroBopoT BEHIECTB B IKOCUCTEME,
«Ilermm nutanus (macTOUITHAS,
JETPUTHAS ).

Oo6opynoBanme: repObapun pacTCHU;
KOJUIEKIIMY HACEKOMBIX; Uydesia MTUILl U
3BEpeEn

PackppiBath copepkaHne TEPMUHOB H
MOHSATUHN: DKOCUCTEMA, TIPOYIICHTHI,
KOHCYMEHTBI, pEYLIEHTHI, Tpopruueckue
ypOBHH, Tpouyeckue (MUILEBHIC) LU
U CETH.

Ha3biBaTh CTpYKTYpHBIE KOMITOHEHTBI
HKOCHUCTEMBI.

Xapaktepu3oBaTh GYyHKIIUU U
MIPUBOJINUTH IIPUMEPHI OPTaHU3MOB

B 9KOCHCTEME Ha OCHOBE UMEIOITNXCS
3HAHHUM O pacTeHHsIX, Tpudax,
OaKTepHsiX U JKUBOTHBIX.

OnuceIBaTh KPYTrOBOPOT BEIIECTB U
MOTOK PHEPTUU B IKOCUCTEME.
OOBSICHATH POJTH OPTAaHU3MOB

B OMOJIOTUYECKOM KPYyTOBOPOTE
BEIIIECTB U MOTOKE YHEPTHUH.
[IpuBOAMTH IPUMEPHI OPTaHNU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUIECKUX TTHPAMHU/I.

CocCTaBATh CXEMBI IEPEHOCA BEIIIECTBA
Y DHEPTUU B DKOCUCTEMAX (IIeTH
MATAHUSA).
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CpaBHUBAThH MAaCTOUIIIHBIC U ACTPUTHBIE
LENU ITUTAaHUS

9.3 | DKosornyecKue OCHOBHBIE TOKA3aTEIN YKOCUCTEMEL. PackpreiBaTh conepkanue TEpPMUHOB U
MTAPAMHUIbI buomacca u npogykuusi. MOHSATHUM: IPOYyKIIHS, Oromacca,
DKOJIOTUYECKHUE TUPAMHUIBI UHCEIT, AKOJIOTUYECKAS TUPpaMHA.
OmoMacchl ¥ YHEPTUH. XapakTepu30oBaTh IpaBUiIa
JdemMoHCcTpauuu AKOJIOTUYECKUX TTUPAMUJT YUCEII,
TaOauIbl ¥ CXEMBI: « IKOJIOrHYeCKast OMOMAacCCHI U SHEPTHUU.
MApaMUJA YUCET», «IKOJIOrHIecKas OOBACHATH MPUUKHBI PA3THUHUIA
nupamuia OuoOMacchly, B MPOJIYKTUBHOCTH Y Pa3HBIX
«DKOJOTHYECKAS MUPAMUIA SHEPTUN YKOCHCTEM.
[IpuBOIUTE MPUMEPHI MPAKTUUECKOTO
MPUMEHEHUST TIPABUJI SKOJIOTUUECKUX
MHUPAMU]I.
CpaBHuBaTh OMOMACCY U POIYKITUIO
AKOCHUCTEM CYIIU 1 MUPOBOro OKeaHa
9.4 | UsmeneHnus Jlunamuxa skocucmem. PackpsiBaTh copepkaHre TEPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotixu. TOHSITUM: CYKIIECCHSI, KITUMAKCHOE
CYKIIECCUH Dnykmyayuu. HanpaBlieHHbIE COOOIIECTBO, CYKIICCCUOHHBIN PsIjI.

3aKOHOMEPHBIC CMEHBI COOOIIECTB —
cykneccud. [lepBUYHBIC U BTOPHYHBIC
CYKIICCCHH W X ITPHYHHBI.
AHTpOTIOTEHHBIC BO3ICHCTBUS

Ha cykueccuu. KnumakcHoe
coobmiecTBo. buopasnoobpasue u
MIOJTHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOWYMBOCTH COOOIIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBIC ¥ BTOPUYHBIC, IPUBOIUTH
UX TIPUMEPBI ¥ HA3bIBATh MPUYHUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BpEMEHHBIE U KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
puMepax CBOEH MECTHOCTH.
MonenupoBaTh pe3yJIbTaThI Ipoliecca
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JeMoHcTpanun

Tabuuib! 1 cxeMbl: «O0Opa3oBaHue
6o10Tay, «IlepBuunas cykieccus»,
«BoccTaHoBieHue eca mocie noxapa»

CMEHBI OMOTEOIIEHO30B IT0]T BIUSIHUCM
aHTPOITOTEHHOTO (paKTOpa

9.5 | IIpuponnsie IIpuponHbie S3KOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
DKOCUCTEMBI Oxocucmemvl 03€p u pex. Ixocucmemvl | TOHATUN: (PUTOIUIAHKTOH, 300TIJIAHKTOH,
Mopeti U 0KeaHos. IKocucmemvl myHOp, | SPyCHOCTS.
Jlecos, cmeneil, NyCmblHb. XapakTepu30oBaTh NPUPOIHBIE
JleMoHCTpauMu HKOCUCTEMBI, UX OCHOBHBIE
TabauIrel U cxeMbl: « IKocucTemMa KOMIIOHEHTHI (Ha ITpUMepe 03€epa,
LIMPOKOJMCTBEHHOI'O JIECA, XBOWHOTO U HIMPOKOJINCTBEHHOTO JIECa).
«IKOCUCTEMA XBOMHOTO JIECA», OOBSICHATH TPUYUHBI PATUYHON
«IKocHucTEMA 03€pay. Oromacchl IPOAYLIEHTOB U
Oo6opynoBanme: akBapuyM Kak MOJI€Tb | KOHCYMEHTOB B IIPUPOJIHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
IKCKypeust « IKCKypcust B THMHUHBIA | COCTaBIATh MaCTOUILHBIE U AETPUTHBIE
OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, IEMTH TTUTAHUS TPUPOTHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJ0JbHBIN WIN [IpuBOANTH MPUMEPHI OPTAHU3MOB,
NOMMEHHBIN JIyT, 03€pO, OOJIOTO)» BXOJISIIIIMX B COCTaB (PUTOTUIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTHU
B YKU3HHM HA3EMHBIX 3KOCHUCTEM.
CpaBHUBaTH OMOMACCy ¥ MPOAYKIIHIO
BOJHBIX M Ha36MHBIX 3KOCHCTEM
9.6 | AHTpomoreHHbIe AHTpPOIOreHHbIE 3KOCUCTEMBI. PackpbIBath cosiepkaHue TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoLeHo3. MOHSATHI: arPOIKOCUCTEMA, arPOLIEHO3,
(arposKOCUCTEMBI) Pa3nuuns Mexy aHTpOIIOreHHbIMH U MOHOKYJIbTYpA.
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MPUPOIHBIMH SKOCUCTEMAMH.
JdeMoHcTpauuu

TaOauisl 1 cxembl: «ATPOLICHO3Y,
«KpyroBopoT BemwecTB 1 NOTOK
SHEPTUHU B arpoLeHO3e».
OobopynoBanme: repdbapun
KYJIBTYPHBIX M TUKOPACTYIINX
pacTeHuil.

IKCKYypcHs «IKCKypcus

B arpo3KOCHUCTEMY (Ha MOJIE WU

B TEIUTUYHOE X035UCTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBisTh LN MUTAHUS arpolieHo3a.

OOGOCHOBBIBATH TPUUUHBI HU3KOU
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh arpO’KOCUCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu30oBaTh POJIb YEIOBEKA
B COXPAHEHUH yCTOMYNBOCTH
arpodKOCUCTEM

9.7

YpO0OIKOCUCTEMBL.
DOKOMOHHUTOPUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dnopa u ayna.

CuHaHTpONM3aLUs TOPOJICKON (ayHBbI.

buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUU
OpraHu3MOB B HKOCHCTEMAX.

Ponv kackaonozo s¢pgpexma u 61006-
20UPUKAMOPO8 (KI0UesbIX 8UA08)

8 PYHKYUOHUPOBAHUU IKOCUCMEM.
[IepeHocC 3HEPTUU U BEIIECTB MEKIY
CMEKHBIMH 3KOCUCTEMAMM.

Y CTOMYHNBOCTH OPTaHU3MOB,

PackpbiBath cojiepkaHre TEPMUHOB U
MIOHATHI: YpOOIKOCHCTEMA,
CHHAHTPOIM3AIHS, TOPOICKas ¢uiopa,
ropojickasi (hayHa, 9KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTHI yPOOIKOCHUCTEM.
OnuceiBaTh OMOJOTUUECKOE U
XO35IMCTBEHHOE 3HAYEHHE
ypOOIKOCHCTEM.

[IpuBOAMTH IPUMEPHI U OIICHUBATH
COCTOSTHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BoIsSIBISATE 0COOEHHOCTH TOPOJICKO
(bropsl 1 GayHbI.

CpaBHHBaTh YPOOIKOCUCTEMBI U
MIPUPOJIHBIE SKOCUCTEMBI
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MOIYJISILIUM ¥ 9KOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JEUCTBUN.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJISAYUOHHOM U
9KOCUCMEMHOM YPOBHSIX, OCHOBbI
9KON0SUYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMEUSL.
MeTo10510THsl MOHUTOPUHTA
€CTECTBEHHBIX M AaHTPOIIOT€HHBIX
HKOCHCTEM.

JdemoHcTpauuu

Tabsauub! u cxemsl: «IIprumepbl
ypOOIKOCUCTEM.

IIpakTueckas padora

«3yueHune u onucanue
ypOOIKOCUCTEMBI.

JlabopaTropnasi padora

«3yuenune paznooOpaszusi MEIKUX
MOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCHCTEMAX)

Hroro yacoB nmo teme

12
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10

Tema «buocdepa — riiodajbHast IKOCUCTEMA»

10.1

buocdepa. CtpykTypa
u cocTaB 6uochepsl

2

buocdepa — obmerianerapuas
00051049Ka 3eMJIH, TJe CYIIEeCTBYET WIIn
CyllleCTBOBaJIa *U3Hb. PazButue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u eé
cocTas. JKuBoe BemecTBo Ouocqepsl 1
ero QyHKIIHH.

JeMoHcTpanun

Ioprpetsl: B. Y. Bepnaackuii,

9. 3rocc.

Tabnauib u cxemsl: «I'eochepsl
3eminy», « DyHKIIMY )KUBOTO BEIIECTBA

PackpeiBaTh copepkaHle TEPMUHOB U
MOHSTHIA: Onocdepa, KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoUTH GOPMYITUPOBKU OCHOBHBIX
nojoxeHu yuenus B. 1. Bepnaackoro
o obuocdepe.

XapaktepusoBaTb 00JacTH Onocepsl U
UX COCTaB, Ha3bIBaTh 00JIaCTU
pacmpoCTpaHEHHS JKUBOTO BEIIECTBA

B 000J104Kax 3eMJIU U BBISBIIATD
MPUYUHBI €70 PA3TUYHOTO
pacripesieieHusl.

[lepeuncnsats GpyHKLINN KUBOTO
BelecTa ouocdepsl (razonas,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIEHTPALlMOHHAs, OMOXUMHYECKas).
[IpuBOAUTH IPUMEPHI TPEOOPAYIOLIETO
BO3/ICHCTBHS J)KUBOTO BEIIECTBA HA
ounochepy.

AHanu3upoBaTh U OIEHUBATH
OuonornuecKkyro nHMHOpMAaIHIO

0 TJ100JIBHBIX IKOJIOTHUYECKUX
npobsieMax 6uocgepsl, MOIy4yaeMyro

U3 pa3HbIX UCTOYHUKOB.
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OuenuBats Bkiaza B. Y. Bepnajackoro,
3. 3r0cca B CO3/1aHHUE YUEHUS
o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBaHHUSI
ounocdepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHMUS
o6uocgepsl. OcobenHoCTH OHOChEpHI
KaK I100aJIbHOM 3KOCHCTEMBI.
JInHAaMHU4Y€eCKOE paBHOBECHE

B Ouocdepe. KpyroBopoTs! BelecTB 1
OMOTreOXUMHUUYECKHE IIUKITBI (YTIIepoa,
azora). PUTMUYHOCTH SIBIICHUIMA

B Onocdepe.

JdemoHcTpauuu

Tabnub! u cxemsl: «I'eocdepsl
3emin», «OyHKIIUH )KUBOTO
BEIIIECTBAY,

«KpyroBopot azora B mpupoie»,
«KpyroBopoT yriiepoia B mpupojie,
«KpyroBopoT Kuciaopoia B mpupoie»,
«KpyroBopoT BOJIbI B IPUPOIE»

PackpbIBaTh cojiepkaHUEC TEPMUHOB U
MMOHSTHI: II100aJIbHAs DKOCUCTEMA,
JTUHAMUYCCKOE PAaBHOBECHE,
KPYTOBOPOTHI BEIIECCTB,
OMOTCOXUMHUYECKHE THKJIBI.
XapaKkTepru30BaTh 0COOCHHOCTH
Oouocdepsl Kak rio0abHOM
DKOCUCTEMBI.

Onpenensate PyHKIIHIO OMoCheph

B oOecreueHn OMOTEHHOTO
KPYTrOBOPOTA BEIICCTB Ha IJIAaHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YIJIEpOa, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPyTOBOPOTA
Pa3TUYHBIX BEIIECTB.

OrneHuBaTh 3HAYCHUE KPYTOBOPOTa
BEIIIECTB JIJIS CYIIICCTBOBAHUS YKU3HU
Ha 3emuie.

OOBSICHATB POJTH OPTaHU3MOB

B OMOJIOTHYECKOM KPYyTOBOPOTE
BCIIICCTB.

BoISIBIATE JUHAMHYECKOE PABHOBECHE
ouocdepsl.
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[TpuBOAUTH TPUMEPHI PUTMUIHOCTH
SIBJICHUH B OnMocdepe
10.3 | 3oHaIBHOCTH 2 3oHansHOCTH Onochepsl. [lonsTue PackpsiBaTh coziepkaHue TEPMUHOB U
ouocdepsl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIIIH: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIC
OMOMBI CYIIH. TyHJpa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEIIaHHbIE JIeca,
YcToitunBoCTh MIMPOKOJIUCTBEHHBIE JIeca, CTEIH, IIMPOKOJUCTBEHHBIE JIeca, CTEIH,
onocdepsl CaBaHHBI, TyCTHIHU, TPOTIMYECKUE JIeCa, | CAaBaHHBI, IIyCTHIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOPbsi. Kimumar, pacTUTENbHBINA | BBICOKOTOPbS.
Y )KMBOTHBIM MUP OMOMOB CYIIIH. Iloxa3eIBaTh HA KapTe U
Crpykrypa U QYHKIUS KUBBIX CHCTEM, | XapPAKTEPU30BATH OCHOBHBIEC OMOMBI
OILICHKAa UX PECYPCHOIO MOTeHIMana u | CyIIu.
o6nochepHbIX PYHKINHN. CpaBHHMBATb OCOOCHHOCTH KIIUMATa,
JleMoHCcTpanun MOYB, PACTUTEIBHOTO U dKUBOTHOTO
Tabmuibl v cxembl: «OCHOBHBIC OMOMBI | MUpPA Pa3HbIX OMOMOB CYLIU 3€MIIH.
cymmy, «KimMmaTudyeckue nosica BbISBISTH IPUUMHBI 30HATTLHOCTH
3emnny, « Tynapay, «Taiiray, B Ouocdepe
«CMelIaHHbBIN Jecy,
«1InpoKOIUCTBEHHBIN JieCy, «CTEnbY,
«CaBannay, «IlycTbIHY,
«Tponmueckuii iecy.
Oo6opynoBanue: repbapun pacTeHUIN
pa3HbIX OMOMOB; KOJIJIEKITUH YKUBOTHBIX
HToro yacoB no teme 6
11 | Tema «Yesi0Bek U OKPYKAKOIIAS CPeIa
11.1 | Bo3neiicTBue 2 DKOJOTUYECKUE KPUZUCHI U UX PackpsiBaTh coep:kaHue TEPMUHOB
yesioBeKa Ha onocdepy npuurHbl. Bo3nelicTBre yenoBeka U TIOHATHI: aTMocdepa,
Ha Ouocdepy. 3arps3HeHNE BO3AYITHON | BEIIECTBA-3arPSI3HUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pyiienne noussl. OxpaHa
MIOYBEHHBIX pecypcoB. 3meHenune
KJIUMara.

JdeMoHcTpauuu

Tabauibl U cXeMbI: «3arpsi3HeHHe
aTMocdeps», «3arps3HeHUe
ruapocheps», «3arps3HEHUE TIOYBBIY,
«ITapaukoBbIit AP heKT

MapHUKOBBIN 2PPEKT, «030HOBAS
TIBIPaY, «KKUCIOTHBIC TOXKIANY,
ruapocdepa, IBTpodUKaIis BOJ0EMOB,
M0YBa, YPO3Hs TIOYB, TICCTHIIH/IBI,
IKOJIOTHYECKUN KPU3HC.
AHanM3upoBaTh aHTPOTIOTCHHBIE
(dbaxTopbl BO3aeCTBUS Ha Ouochepy
(poJib yenoBeKa B IIPUPOJIE) HA Pa3HbBIX
dTamax pa3BUTHI YEIOBEYECKOTO

oO1recTBa.
XapakTepu3oBaTh IJI00aTIbHBIC

HKOJIOTMYECKUE TIPOOIIEMBI;
OCHOBHBIE HCTOYHHKHU aTMOC(EPHBIX
3arpsA3HEHUN; YKOJIOTUYECKUE
npo0JIeMbl, CBSI3aHHBIC

C YBEJIMYEHHUEM TPAHCIIOPTA

B KPYIIHBIX TOPOJIaX; ABTPOPUKALINIO
BOJOEMOB; IMOCTIEACTBHS 3arpsI3HEHUS
BOJI XUMUYECKIUMU BEILIECTBAMHU;
BO3JICHICTBHE YEJIOBEKA HA TOYBEHHBIN
ITOKPOB.

AprymMEHTHpPOBATH 3HAYCHHE
AKOJIOTMYECKUX 3HAHUH B PEIICHUU
BOIIPOCA O MOJIEPKAHUU YCTOMYNBOCTH
ounochepsl
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11.2

AHTpPOINOreHHOE
BO3JICHICTBHE

HAa PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoIbl

AHTPOIIOT€HHOE BO3/IEUCTBUE

HA PACTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBLHOTO U KUBOTHOT'O
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ IIPUPOJIHBIC TEPPUTOPUHU
(OOIIT). boraanueckue caapl U
300JI0TUYECKHUE TTapKH.
JdemoHcTpauuu

Tabnuib! u cxembl: «Ocobo

OXPaHACMBIC IIPUPOAHBIC TCPPUTOPUND).

Oo6opynoBanme: pororpaduu
OXpaHSAEMbIX PACTEHUH U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbIBaTh cosiepKaHUE TEPMUHOB U
MOHATHI: COKpalIEHUE
O6ropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHseMble TPUPOTHBIC
tepputopun (OOIIT), boTannueckuit
call, 300JIOTUYECKHI TapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pacTeHU! U )KUBOTHBIX.

[IpuBOANTH PUMEPHI IPSMOIO U
KOCBEHHOI'O BO3/ICHCTBUS YEJIOBEKA
HA PACTUTEIBbHBIA U )KUBOTHBIN

MHUD.

XapakTepu30BaTh NPUHIINIIBI
«BceMHUpHOM CTpaTeruu OXpaHsbl
PUPOIBDY.

[lepeuncnarb 0COOEHHOCTH pa3IMYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacnoJIOKEHHBIX B CBOE MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX OMACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpasust 3eMiu.

[IpuBOAUTH MPUMEPHI PEIKUX U
MaJIOYMCIEHHBIX BUJOB PACTEHUN 1
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyto kaury PO
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11.3

PanmonansHoe
IIPUPOIOIIOIB30BAHNE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOE IPUPOAOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pa3HooOpasus 3eMiu.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHIECKUX
Kpu3ucoB. OcoOEHHOCTH
COBPEMEHHOTO KpH3HCa U €T0
BEPOSTHBIC ITOCIICCTBHSI.

Pa3BuTHE METOOB MOHHTOPHHTA
Pa3BUTHS OITACHBIX TEXHOTCHHBIX
IIPOIIECCOB.

Cucmemuvie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpaszue u
ouopecypcol. Hayuonanvnole
uUHGoOpmMayuonHvle cucmemol,
obecneuusaowue 00CmMyn

K UHopmayuu no cocmosHuio
OMOENbHBIX U008 U IKOCUCTIEM.
OcHosbl s3K0peadburumayuy 3Kocucmem
u cnocob6o6 60pvLovI

¢ buonospe’coOeHUsMU.
Pexoncmpyrkyus mopckux u Hazemmvix
9KOCUCTNEM.

PackpeiBaTh coepkaHne TEPMUHOB U
IOHATHN: PALIMOHAIIBHOE
IIPUPOOIOIL30BAHNE, YCTOUYNUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUN CIEI.

XapaxkTepu3oBaTh OCHOBHBIE TPUHLIATIBI
YCTOMYUBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOLBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycuepraeMble IPUPOIHbIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
pECYpCOB; XapaKTepU30BaTh IPOLECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
NPUBOJAIINE K UX (POPMUPOBAHUIO.
PackpbiBaTh npo0eMbl palliOHATBHOTO
IIPUPOIOIIOIB30BAHUS U HAXOAUTH IIyTH
UX PEIICHUS
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JeMoHcTpanun
Tabauusl ¥ cxeMbl: «Moaenu
YIIPABIISIEMOTO MUPA»

HToro yacoB 1o Teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME

u¢posbie o0pa3oBarebHbIC pecypchbl
MJIA peajM3aluy TeM padoueil MporpaMMsl

1. 1C: Ypok. Pexxum nocryna: https://urok.1c.ru/

2. Obnaxo 3Hanuil. UHTepakTUBHBIC YPOKH U IIU(POBBIE TOMaITHKE 3aaanus. Pexxum poctyna: https://www.imumk.ru/

3. Ownnaita-mkona "Mudoypox" https://iu.ru/video-lessons
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