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QenepanpHas pabouas mnporpamMma mo yuyeOHOMy mnpeamery «buomorus»
(yrinyOnéHHplii ypoBeHb) (mpeaMeTHas o0macTh «EcTecTBEeHHO-HaydHBIC MPEIMETHI»)
(mamee COOTBETCTBEHHO — TMporpaMma 10 OHWOJOTHH, OHOJIOTHS) BKIIOYACT
MOSICHUTEIBHYIO 3aMHCKY, COJIep KaHne 00yUeHus, TUIaHUPYEMbIE€ PE3YJIbTaThl OCBOCHHUS
POrpamMMbI 110 OUOJIOTHH.

[losicHutenpHas 3amucka OoTpakaeT oOIMe LEeTH W 3aJaddl U3ydeHHs] OHOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3yUYeHHIO 00Yy4aroluMUCH,
MECTO B CTPYKType y4eOHOro IUiaHa, a TaKkKe TMOIXOJbl K OTOOpY COACpKaHMA,
K ONpEICICHUIO IUIAHUPYEMBIX pPE3yJbTaTOB M K CTPYKTYype TEeMaTHUECKOTO
TUTAaHUPOBAHMUS.

Copepxanne OOy4YeHHs] pPacKphIBaeT COAEpKATENbHBIE JHUHHUH, KOTOPBIC
npearaTcs s 0043aTeIbHOTO M3YUYEHHUS B KaXKJIOM KJIACC€ Ha YPOBHE CPEIHETrO
oO1iiero oopazoBaHusl.

[Inanupyembie pe3ynbTaThl OCBOCHHS MPOTPaMMbl 1O OHMOJOTMHM BKIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIE PE3yNbTaThl 3a BeCh Nepuoja OOydeHHs Ha YpPOBHE
cpenHero oomero o0pa3oBaHUs, a TaKXKe MPEAMETHBIE TOCTHKEHUSI 00ydarolerocs 3a
Kbl T0/1 O0y4eHUSI.

HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma o Guosiornu Ha ypoBHE CpeHero oo1mero oopasoBanus pazpadboraHa
Ha ocHoBe ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu
B Poccuiickoii ®enepanuny, ®I'OC COO, Konmnenuuu mnpenojgaBaHusi y4eOHOTO
npeamera «buosiorus» MU OCHOBHBIX MOJIOKEHUH (henepaibHONM pabouel MporpaMmbl
BOCIIMUTaHUSI.

VYyeonsiii npeamer «buonorus» yrinyonénHoro yposHs uzydyenus (10—11 kmaccor)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB TNpeIMETHOM oOsactu «EcTecTBEeHHO-Hay4yHbIE
npeametb». CormacHo nonoxeHusMm OI'OC COO npoduiibHbIe yueOHBIE MPEIMETHI,
n3ydyaeMble Ha yrIyOJIEHHOM YpOBHE, SIBJIIOTCA criocoOoM auddepeHimanuu o0yueHus
Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus M MPU3BAHBI 00ECIICYUTH MPEEMCTBEHHOCTh
MEXIy OCHOBHBIM OOIIMM, CPEAHUM OOILMM, CPEIHUM MPO(PECCHOHATBLHBIM U BBICIIUM
oOpa3zoBaHueM. B To ke Bpemsi KaxAblii U3 3TUX YYEOHBIX MPEAMETOB JOJKEH OBbITh
OPUEHTHUPOBAaH HAa MPHOPUTETHOE pEIICHHE O00pa30BaATEIbHBIX, BOCIUTATEIHHBIX
W pa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C MpoQopueHTauuen oOydalmmxcs Hu
CTUMYJIMPOBAaHUEM HWHTEpEca K KOHKPETHOW OOJacTH HAyYHOTO 3HAHUS, CBSI3aHHOTO
¢ OMoJIoTHEH, MEIUITMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CIIOPTOM HUIH BOCHHBIM JICJIOM.

[Iporpamma mo Ouojoruu JaéT MPEJACTaBICHHE O LEIW W 3ajjadyax H3Yy4YeHUs
yuebHoro npeamera «buonorus» Ha yrayOJaEHHOM ypOBHE, OIMpenessieT 00s3aTenbHOoe
(MHBapHaHTHOE) MPEIMETHOE COJEp’KaHHE, €ro CTPYKTYpHpPOBaHHUE IO pasienam u
TEMaM, paclpelesieHue M0 KJaccaM, PEKOMEHIYET IOCIEA0BATENbHOCTh H3YyYEHHUS
y4eOHOro MaTepurasa ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTUKU



yueOHOro Tpoliecca, BO3PACTHBIX OCOOEHHOCTEW oOydarommxcs. B mporpamme
no OWOJIOTMM peaju30BaH MPHUHIMI TMPEEMCTBEHHOCTH C M3yYEHUEM OHOJIOTUU
Ha YypOBHE OCHOBHOTO 0OIero oOpaszoBaHms, Ojarojapsi 4eMmy IPOCMATPUBACTCS
HAlpaBJICHHOCTh ~ HA  TIOCICAYIOIIee  pa3BUTHE  OWOJOTHYECKUX  3HAHHM,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIIJICHUS, TPEACTABICHUN O 3I0POBOM 00pa3e KU3HH, HAa BOCTIUTAHHE
OepeKHOTO OTHOILIECHUS K OKPY’KarolIew npupoaHon cpeae. B nporpamme no 6uosioruun
TaK)Ke€ TIOKa3aHbl BO3MOXKHOCTH y4eOHOro mnpenmera «buosorus» B peanuzamnuu
tpeboBanuiit PI'OC COO K mMmIaHUPYEMBIM JHMYHOCTHBIM, METANpPEIMETHBIM U
pEeIMETHBIM pe3yibTaTaM 00y4eHHUs U B (POPMHPOBAHWU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEIILHON  NIEATEIbHOCTH  OOYYalOIUXCS 1O  OCBOCHHIO  COJCPKAHUS
OMOJOTUYECKOTr0 00pa30BaHus HA YPOBHE CPEIHETO OOIIET0 00pa3oBaHus.

VYyeOubiii mpeamer «buonorus» Ha ypoBHE CpemaHEro oO0miero oOpa3oBaHUS
3aBepIaeT OMOJIOTHYECKOe 00pa3oBaHUE B IMIKOJIE M OPUEHTHPOBAH HAa PACIIUPEHUE U
yrayOjeHrue 3HaHui OOyYaronuXxcsi O >KUBOW MPHUPOAE, OCHOBAX MOJICKYJSAPHON U
KJIETOYHON OMOJIOTUU, ASMOPUOJIOTUM U OHUOJOTHM PA3BUTHS, TE€HETUKHU, CEJIEKIIUH,
OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYCHUS U SKOJIOTHH.

N3yuyenune yueOHOro mpeamera «buonorus» Ha  yriayOJEeHHOM  ypOBHE
OPHUEHTHPOBAaHO Ha TOATOTOBKY OOYYalOmUXCS K TOCICAYIOMIEMY TOJYYICHHIO
OMOJIOTUYECKOTO 00pa30BaHus B By3aX M OpraHU3alUIX CPETHETro MpodhecCHuOHAIBHOTO
oOpazoBanus. OCHOBY €Tro COJEp’KaHHUS COCTABISICT CUCTEMa OMOJIOTHYCCKUX 3HAHHM,
MOJIYYCHHBIX TIPH W3YYCHUW OOYYAIOIIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHUCCKHX
paszesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero obpas3oBanus, B 10—11 kiraccax atu
3HAHMS TOJY4YaloT pa3BUTHE. Tak, pacuupeHbl W yriayOJaeHBI OHOJIOTHYCCKUE 3HAHUS
O pACTCHHUSAX, JKHUBOTHBIX, TIpHOax, OaKTEepusx, OpPraHu3Me 4YEIOBEKa, OOIUX
3aKOHOMEPHOCTSIX KU3HU, JIOMOJHUTEIHLHO BKJIIOYEHBI OHOJOTUYECKHE CBEICHUS
MPUKJIQTHOTO U MIOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO MCITOJIB30BaTh KaK OPUEHTUPBI
JUJISL TIOCJIETYIOIIEeTo BhiOopa mpodeccun. Bo3MorkHa Takke HHTETpals OMOJIOTHIESCKUX
3HaHWH C COOTBETCTBYIOIIMMH 3HAHHUSIMHU, TTOJTYYCHHBIMU 00 YyJAFOIIIMMHUCS TTPU U3yUECHUN
bu3UKY, XUMUH, TeoTpadyi U MaTEMAaTHUKH.

CtpykTypa mporpamMmbl 1O OWOJOTHM OTPAXaeT CHUCTEMHO-YPOBHEBBIM U
HBOJTFOITMOHHBINA TTOAXOBI K U3y4deHHUI0 Onosornu. COTrIacCHO UM, U3yJaroTCsl CBOMCTBA
U 3aKOHOMEPHOCTHU, XapaKTEePHBIC ISl KUBBIX CHCTEM PAa3HOTO YPOBHSI OpraHU3aIlNH,
HBOJTFOITUU OPTAaHUYECKOTO MUpPa Ha 3eMJIe, COXpaHCHHsI OMOJIOTMYECKOTO pa3HOOOpa3us
iaHeTsl. Tak, B 10 kiacce u3y4aroTcs OCHOBBI MOJIEKYJISIPHOU U KJIETOYHOU OMOJIOTHH,
SMOPHUOJTIOTUN W OWOJIOTMH PAa3BUTHUS, TEHETUKH U CEJICKIHUU, OWOTEXHOJOTHUU U
CUHTETUYCCKON OWOJIOTHH, aKTYaJu3UPYIOTCS 3HAHHS OOydJaroImuxcs 1Mo OOTaHWKE,
300JI0THH, aHATOMUH, (U3UOJIOTHH YeoBeKka. B 11 kimacce n3ydaroTcsi 3BOJTIOIMOHHOE
y4€HHEe, OCHOBBI 3KOJIOTUHU U yueHHe o duocdepe.

YueOusiit npeamet «bronorus» npuszBana 00eCneYUTh OCBOSHUE 00YUAOIIMMHUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, WUJIEH, MPUHLMIIOB U MPABUI, JIEKALIUX B OCHOBE



COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHUHbI MHpa, 3HAHUH O CTPOCHHUH,
MHOrooOpa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, TMOMmyJIsiud, OHOILIEHO3a,
HKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTIKEHUAX, COBPEMEHHBIX HCCIIEIOBAHUIX
B OHWOJOTMH, TPUKIAJAHBIX AacTleKTaXx OWOJOTHYECKUX 3HaHui. Jlns pa3Butus u
NoJiepKaHUs HHTepeca 00yJaronuxcs K OMOJIOTHU HApsIy CO 3HAYUTEIBHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuaia B COIEP)KaHUU MPOrpaMMbI IO OMOJIOTHUHU MPETYyCMOTPEHO
3HaKOMCTBO C MCTOpPHUEH CTAaHOBIICHUS W PA3BUTUSA TOW WM MHOU 00JIacTH OMOJIOTHH,
BKJIAJIOM OTCYECTBEHHBIX M 3apyOekKHBIX YYEHBIX B PEIICHHE BAXHEHIIHMX
OMOJIOTHUECKUX U SKOJIOTHUECKHUX MPOOIIEM.

Lenp m3ydenus yuebHoro mnpeamera «buornorus» Ha yrimyOlEHHOM ypOBHE —
OBJIaJICHUE OOYYAIONTUMHUCS 3HAHUSMU O CTPYKTYPHO-()YHKIIMOHAJIBLHON OpraHW3aIliy
JKUBBIX CHCTEM PA3HOTO paHTa M MPHOOPETCHHE YMEHUW WCITONh30BaTh ATH 3HAHUS
B (opMupoBaHMM HWHTEpeca K ONpEeAeNEHHOM o0iactd npodhecCuoHaNbHOU
NeSATEIbHOCTH, CBS3aHHON C OuWoyiorHe, WiaM K BbIOOPY y4eOHOro 3aBelCHUs
JUTSL IPOAOJDKEHUST OMOJIOTUYECKOr0 00pa30BaHMUsl.

JlocTmkenne 1eny u3ydeHus: yueoHoro npeamera «buonorus» Ha yriayOaéHHOM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOIIUX 3a/1ay:

OCBOEHHE OOYYaIOMIMMUCS CHUCTEMbl OWUOJOTMYECKUX 3HAaHMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSIX, KOHIEMIMIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
mpaBuiaxX, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHPA;
O CTpPOCHHH, MHOrooOpa3suu H OCOOCHHOCTSX OHOJOTHYECKHX CcHCTeM (KIIeTKa,
OpraHu3M, MOMYJISUs, BUJ, OMOreoleHo3, Ouocdepa); 0 BHIAAOIMIMXCA OTKPBITUSIX U
COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

O3HAKOMJIEHHE OOy4Yaroluxcsi C METOJAaMu TIO3HAHUS JKMBOM  MPUPOJBIL:
UCCJIEIOBATEILCKUMHU METOJaMH OMOJIOTUYECKUX HAYK (MOJEKYJISIPHOW U KJIETOYHOM
OMOJ0THH, SMOPUOJIOTHUU ¥ OUOJIOTUU Pa3BUTHSA, TCHETUKU U CEJIEKIIUU, OMOTEXHOJIOTUN
U CUHTETHUYECKOM OMOJIOTHH, MaJICOHTOJIOTHUH, IKOJIOTHH ); METOJJAMU CaMOCTOSTEIIHHOTO
MPOBEICHUS OUOJIOTUYECKUX MCCIIEIOBAaHUN B J1a00OpaTopuu U B pupoie (HadIroaeHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHNE);

OBJIAJICHUEC  OOYYalOUUMHUCA  YMCHUSMH: CaMOCTOSITETbHO ~ HaXOJUTh,
aHAIM3UPOBaTh W HCIOJH30BaTh OWUOJOTHYECKYI0 HMH(POPMAIIUIO; TOIH30BATHCSA
OMOJIOTMYECKON TEPMHUHOJIOTMEH M CHMBOJMKOHM; yCTaHaBIUBaTh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATBLHO-YKOHOMUYECKUMHU U IKOJIOTHYECKUMHU MPOOIeMaMu
YeJIOBEUECTBA; OICHWBATh TIOCIEACTBUS CBOCH JEATEIHHOCTH 1O OTHOIICHUIO
K OKpY’Karolien IpupoHON cpefie, COOCTBEHHOMY 370POBbBIO U 3/I0POBBIO OKPYKAIOIINX
Jaroned; OoO0OCHOBBIBATH W COOMIOAATh MeEphl  TPO(PHIAKTHKA  WHGEKIIMOHHBIX
3a0oieBaHUM, TIpaBWjia TIOBEJEHUS B TMpupoje © obecreueHus O€30MacHOCTH
COOCTBEHHOW IKU3HENEATCILHOCTH B YPE3BBIUAWHBIX CHUTYaIlUSAX NPHUPOJAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS
B 001acTi OMOJIOTHH;

pa3BUTHE Yy OOYy4YalOMIMXCS HWHTEUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOIMIUMHUCS OTKPHITHSIMU M COBPEMEHHBIMU



UCCJIEIOBAHUSIMU B  OHMOJIOTMH, pelIaeMbIMH €10 MpoOsiieMamMu, METOA0JI0TUuei
OMOJIOTUYECKOTO WCCIICIOBAHUSA, TMPOBEJACHUS DSKCIEPUMEHTAIBHBIX HCCIEAOBAHUM,
permeHnsl OMOJIOTMYECKHX 3a7a4, MOJEIUPOBAHUS OWOJOTUYECKHX OOBEKTOB U
IPOIIECCOB;

BOCITUTAaHUE Y 00YYAIOIINUXCS IIEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIE B TIETIOM
U K OTIENbHBIM €€ O0O0beKTaM U SBJICHUSIM; (POPMUPOBAHUE HSKOJOTUYECKOMH,
TEHETHYECKON TPaMOTHOCTH, OOIIEeH KyJIbTYyphl TOBEACHHS B NPHUPOAC; MHTETpAIlUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue oOy4Jaronmmucs KOMITETEHTHOCTH B palMoHaIbHOM
MIPUPOOIIOIH30BAaHUN (COOIOZICHUE TPABUJI MOBEICHUS B TPUPOJE, OXPAHBI BHUOB,
HKOCUCTEM, OMOCPEPDI), COXPAaHEHUH COOCTBEHHOTO 3/TOPOBbSI U 3JJ0POBbS OKPYKAIOIIUX
monie (cobmoaeHus mep NnpoduilakTUKK 3a0ojeBaHUM, oOecreueHue Oe30MacHOCTH
KU3HEICATCIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHMUS OWMOJOTHYECKUX 3HAHUM U  yYMEHUH
B IIOBCEIHEBHOM JKU3HU;

CO3/IaHUE YCIIOBUM JII OCO3HAHHOTO BbIOOpA OOYYArONIUMUCS WHIUBHUIYyaTIbHOU
oOpa3oBaTenbHOI TPaeKTOPUH, CIIOCOOCTBYIOIIEH HOCIIEAYIOLIEMY
poeCcCHOHATEHOMY  CaMOOIIPENCICHNI0, B COOTBETCTBUH C WHIWBHIYyATbHBIMA
WHTEpecaMu U MOTPEOHOCTSIMHU PETHOHA.

OO611ee YnCi0 4acoB, peKOMEHI0BAHHBIX JIsl U3yUYEHUsI OMOJIOTHH Ha YyTi1yOJIeHHOM
ypoBHe, — 204 gaca: B 10 xnacce — 102 ygaca (3 yaca B Heznemo), B 11 knacce — 102 gaca
(3 gaca B HezenIO).

OT16op opra"nu3anvoHHBIX (OPM, METOAOB M CPEACTB OOy4YeHHUs OHOJIOTUU
OCYHIIECTBJISIETCS. € Yy4€TOM CHenudUuKd ero CoACpKaHUsS U HANPaBIECHHOCTH
Ha TPOAOHKCHHE OWOJIOTHYECKOTO O0pa3oBaHUS B  OPTaHM3AIUAX  CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM  YCIIOBHEM TMpU OOYYEHHH OHMOJIOTMM Ha YIITyOJIEHHOM YpOBHE
SBJIICTCSI TIPOBEACHHWE JA0OPATOPHBIX M TpPaKTHYeCKUx pador. Tarke ydactue
OOy4YaronMXcsi B BBIMIOJHCHUH TPOCKTHBIX W Yy4eOHO-HCCIEOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OMPEIACIAETCS yYHUTEJIEM Ha OCHOBE HMMCIONIUXCS MaTepHalIbHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX IMPUPOIHBIX YCIOBHM.



COJEPXAHHUE OBYYEHUS'

10 KJIACC

Tema 1. buoJsiorusi kak Hayka

CoBpeMeHHass OwWoyioTHsS — KOMIUICKCHAs Hayka. KpaTkas ucCTOpus pa3BUTHSA
ouonoruu. buonornueckue Hayku U u3ydaeMmble UMH MpoOieMbl. DyHIaMEHTANIbHEIE,
MPUKJIAJHbIC U TIOMCKOBbIE HAYYHBIE UCCIEA0OBAaHUS B OMOJIOTUH.

3HauyeHue OuoIOrMU B (OPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl Mmupa. I[Ipodeccum, cBszaHHble C Ouonorweil. 3Ha4YeHHE OMOJIOTHUU
B IPAaKTUYECKOM JEATEIbHOCTH YEJIOBEKAa: MEIUIIMHE, CEJIbCKOM  XO35HCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPO/IBI.

JleMoHCTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneir, K.b. Jlamapk, Y. JlapBuH,
VY. TI'apenr, I'. Mennens, B.1. Bepnanckuii, W.II. IlaBnoB, WN.M. MeuHuKOB,
H.U. BaBunos, H.B. Tumodeer-PecoBckuii, k. Yorcon, ®. Kpuk, [{.K. benses.

Tabmuubr U cxembl: «CBsi3b OHOJIOTMM C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. /KuBble cUCTEMBI U UX H3yYeHHE

XKupble cucTeMbl Kak npeameT uzydeHus Omosiornu. CBOWCTBA KHUBBIX CUCTEM:
€OUHCTBO XUMHUYECKOIO COCTaBa, JHMCKPETHOCTh M LEJIOCTHOCTh, CJIOXHOCTh U
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alusl, CAMOBOCIIPOU3BEICHUE,
pa3apaXxuMoOCThb, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHbIN, MOMYJISUUOHHO-BUAOBON, 3SKOCHUCTEMHBIN (OMOreOleHOTUYECKUNA),
ounochepnsrrit. [Iporeccol, Mpoucxoasine B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
*uBoro. JXKu3Hb kak ¢opma cymniecTBOBaHUs MaTtepuu. Hayku, u3ydaromiue >KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OPTaHU3ALMH.

N3yuenune xuBbIX cucteM. MeTonbl Ouonornueckod Hayku. HaOmonenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMAaTu3alus, MeraaHanu3. lloHsTMe O 3aBUCMMON H
HE3aBUCUMOMN nepeMeHHoM. [lnmanupoBanue skcnepuMmeHTa. [locTaHOBKa M mpoBepka
runote3. HyneBas rumnore3a. IloHstue BBHIOOpKM U €€ IOCTOBEpPHOCTh. Paz0Opoc
B Owomornuecknx AaHHBIX. OIlEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX PE3yJIbTAaTOB.
[IprurHBI HCKAXKEHUS PE3YIIBTATOB dKCIIEPUMEHTA. [IOHITHE CTaTUCTUYECKOTO TECTA.

JleMoHcTpanuu

Tabnuupl u cxembl: « OCHOBHbIE MTPU3HAKHU KU3HWY», «BUONIOTrMYECKUE CUCTEMBI,
«CBOWCTBa XKUBOW MATEPUN», «YPOBHU OPTaHU3ALMM KUBOM MpUpOAbD», «CTpoeHHUE
JKUBOTHOU KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBbl OpPraHOB YEJIOBEYECKOTO
opranusmay, «buoreonenosy, «buochepay, «MeTobl U3yUeHUs! ) KUBOU TPUPOIBI».

1 . .
CopneprkaHne POrpaMMBl, BEIIEIICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY rOCYIapCTBEHHOI nTOroBoii arrecranuu (I'MA).



ObopynoBanue: 1a00paTopHOE 000PYIOBAHKE ISl POBEACHUS HAOTIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

[IpakTuueckas padora

«Hcnonp30BaHKMEe Pa3TMYHBIX METO/IOB TP U3YUCHHUH KUBBIX CUCTEM).

Tema 3. BuoJiorusi KJIeTKn

Knetka — cTpykTypHO-(YHKIIMOHATbHAS €IUHHUIA XKUBOTO. VICTOpUS OTKpBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. [lIBann, M. [Ineiinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOW KIIETOYHOU TEOPHH.

MeTo1p1 MOJIEKYIISIPHOM U KJIETOYHOW OMOJOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
ANEKTpoPope3, METOA MEUYEHBIX aToOMOB, Au(depeHnnaIbHoe HeHTpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. HM3yuenue ¢ukcuposanuvix Kiemox. DIEKTpPOHHas
MUKpockonus. Kongokanenas mukpockonus. Bumanvnoe (npudscusnennoe) uzyuyenue
KJIeMOK.

JleMoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOID»,
«Hctopus pa3BUTHSA METOI0B MUKPOCKOITUN.

OOopynoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEnaparbl  pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

[IpakTuyeckas pabora

«3yyenrne MeToMOB KIJIETOUHOM Owuosioruu (xpomartorpadus, snexTpodopes,
muddepennnansuoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi opraHu3anmsi KJIeTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIIbTPAMUKPO3JIEMEHTHI. Boa u eé
pOJb KaKk pACTBOPUTENA, pPEareHTra, ydyacThUE€ B CTPYKTYPUPOBAHHUM KIJIETKH,
TeIUIoperysiuui. MuHepanbHbIe BEIIECTBA KJIETKH, WX Ouosjoruueckas poib. Poib
KaTHOHOB M aHWOHOB B KJIETKE.

Oprannueckre BemiecTBa  KJIETKU. buonornmdeckue mnoaumepnl.  benkw.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl OelKoBOM MoJekyibl. llepBuunas
CTPYKTypa Oelika, IenTUHas CBsI3b. BTOpuyHas, TpeTuyHas, 4eTBEPTUUHAS CTPYKTYPHI.
Henarypanus. CsoiictBa OenkoB. Knaccudukamnus 6enkoB. buonornueckue QyHKIN
oenkoB. [lpuonul.

YraeBoasl. MoHOcCaxapuipl, AUCAXAPUJIbI, OJUTOCAXAPUIBl W TOJHUCAXAPHUIBI.
OOmuit Tian cTpoeHus: U PU3UKO-XMMUYECKUE CBOMCTBA YTrieBOJIOB. buojornueckue
(GyHKUIHU YTIEBOOB.

Jlumuael. T'mapodunsHO-THApPOPOOHBIE CcBoOMcTBa. Kraccudukamuss TUNUAOB.
Tpurnunepunbl, hochoUnu b, BOCKU, CTEPOUIbl. bruonornueckue GyHKIIMA JUATIAIOB.
OOmue cBoiicTBa Ouonormyeckux MemOpaH —  TEKy4ecTb, CHOCOOHOCTb
K CaMO3aMbIKaHHIO, IMOJYITPOHULIAEMOCTb.

HykneunnoBsie kucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipunuun kommmiementapHoctu. [lpaBuino Yapradda. Ctpykrypa JTHK —



IBOMHAs ciupanb. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JHK. Bunsr PHK.
Oynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsisu B Mojekyine ATO.
buonornueckue ¢ynkuun AT®. BoccTaHoBiIeHHBIE NEPEHOCUMKH, WX (PYHKIIHU
B KJeTke. /pyeue uyknreozuompughocgpamor (HT®). CexBenuporanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OHOXMMHUYECKHEe U Ouodu3MyYecKkue UCCIeI0BAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOJIEKY. Modenuposanue cmpyKmypsl u
@yHKyuti 6uomonekyn u ux Kommniekcos. Kommvromepuuvii ouszaiin u opeanuyeckutl
CUHMeE3 OUOMOTIEKYTL U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanuu

[Toptpersr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Jnarpammel: «PacripefeneHne XMMHYECKUX DJIEMEHTOB B HEKHMBOM IMPUPOJEY,
«Pacnpenenenne XUMAYECKUX JIEMEHTOB B )KMBOU IPUPOJIE».

Tabmumsrt u  cxembl: «llepuomnueckas TabmuMua XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MOJIEKyNbl BOAbI», «BemecrBa B cocraBe oOpraHu3moBy», «CtpoeHune
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€lKOBOW MOJEKyNb», «CTpoeHHuE MOJIEKYI
yraeBoaoBy, «CTpoeHue MOJIEKyJl JunuioB», «HykinenHoBele KuCIOTB», «CTpoeHue
Monekyiasl ATO».

OO0opynoBaHKe: XUMUYECKAsl TOCY1a U 000pyAOBaHHUE.

JlabopaTtopHas pabora «OOHapykeHHe OETKOB C TOMOIIbI0 KAaYeCTBECHHBIX
pEaKLHIN.

JlaboparopHas pabota «MccienoBaHue HYKJICHMHOBBIX KHUCIOT, BbBIJIEICHHBIX
U3 KJIIETOK Pa3JIMYHbIX OPraHU3MOB).

Tema S. CtpoeHue 1 PYyHKIHHU KICTKHU

Tunel  KJIETOK: JyKapHOTHYeCKas W  mOpokapuoTuueckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHnue mnpokapuoTudeckor kJeTku. KiertouHas creHka OakTepuit u apxeil.
Oco0OeHHOCTH CTpOeHUs TeTepoTpPOodHON M aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOLIEHO3aX.

CrpoeHue u (PYHKIIMOHHUPOBAHHUE 3yKapHOoTHYecko KieTku. [lnazmaTtuueckas
MeMmOpana (miazMaiemMma). CTpykTypa IUIa3MaTHYeCKOM MemOpaHbl. TpaHCHopT
BEIIIECTB 4Yepe3 IIa3MaTUUeCKyl0 MeMmOpaHy: maccuBHBIA (auddysus, obimerdéHHas
muddy3us), aKTUBHBIM  (MEPBUYHBIA W BTOPUYHBIM  AaKTUBHBIA  TPaHCHOPT).
[Tonynponumiaemocts mMeMOpanbl. PaboTa HaTpuii-kaqueBOro Hacoca. DHAOLUTO3:
nUHOLMTO3, (aronuTo3. Ok3ouuto3. Kierounas crenka. Ctpykrypa U (QyHKUUU
KJICTOYHOM CTEHKHU PacTeHU, rPHOOB.

[urtonna3sma. I[luto3zons. Ilutockener. JIBukeHwe wnMTOIIa3Mbl. OpraHouibl
kineTkd. OpHoMeMOpaHHBIE OpPraHoOMIbl KIETKH: ’Haomiasmaruudeckas cetb (JIIC),
anmapat ['onap/pku, AM30COMBI, UX CTpoeHue U (PpyHKIuu. B3aumocss3b



OJHOMEMOpAaHHBIX OPraHouI0B KJIeTKU. CTpoeHHe TpaHyISpPHOTO pPETUKYIyMa.
Mexanusm wnanpaenenus 6enxoe 6 JIIIC. CunHte3 pacTBopuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMmOpaH. ['nmagkuii (arpaHyssipHBIN) SHAOIUIA3MATHUYECKUA PETHKYTYM.
CekperopHast ¢(ynkuus anmapata [onbmxu. Moouguxkayus 6enkoé 6 annapame
Tonvoorcu. Copmuposka 6enxos 6 annapame I 01v0xcu. TpaHCHIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenpHbix KieTok. Knertounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHAPUHU, TIACTUIIBL. [Ipoucxodcoenue
mumoxonopuii u naacmuod. Cumbuoeenez (K.C. Mepeosckosckui, JI. Mapeynuc).
Crpoenrie 1 (yHKIUA MUTOXOHJpUHM M miacTui. [lepBUUYHbIE, BTOPUYHBIE U CIIOXKHbBIE
IaCTUABl  (DOTOCHHTE3UPYIOIIMX  JYKApUOT.  XJOPOIIACThI,  XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouasl kinetku CrpoeHwe W (QYHKIUUM HEeMeMOpaHHBIX
opraHouJioB kjieTku. Pubocomsl. [Ipomescymounsvie gunamenmor. MukpoduiaMeHTHI.
Axmunosvle Mmukpoguiamenmol. MBIIIEUHBIE KICTKU. AKMUHO8blEe KOMNOHEHMbl
Hemblueunvlx kiemok. Mukporpyoouku. Knerounsiii nentp. CTpoeHUEe W JBHKEHUE
KIYTUKOB M pecHHYeK. MukpoTpyOoukn muroruia3mel. Llentpuons. berku,
aAccoyuupoB8anHvle ¢ MUKpoguiamenmamu u Mukpompyoouxamu. Momopuvie 6enxu.

SAnpo. OGosouka siapa, XpOMATHUH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bynkuuu. SAnepHsiii 6enkoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTEp(Da3HOM siipe. Dyxpomamun u cemepoxpomamui. bellku XxpomMaTuHa — TUCTOHBI.
Hunamuxa saoepnoii 060104Kku 8 Mumo3se. HoepHulil mpancnopm.

Kierounsle BriatoyeHus. CpaBHHTENIbHAs XapaKTEPUCTUKA KIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

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

Tabnuibr 1 cxembl: «CTpOCHUE SYKAPUOTHUECKON KIETKNY, « CTpOCHHE )KUBOTHOM
KJIETKN», «CTpOeHUE PacTUTENIbHON KIETKN», « CTpPOCHHE MUTOXOHIIPUN», «Sapoy,
«CTpOoeHrEe NPOKAPUOTUIECKOM KIETKI.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHUKPOMNPENapaTbl  pacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUabHbBIX KIETOK.

JlaGopartopHas pabota «M3yueHue cTpoeHus KIETOK pa3InYHbIX OPraHU3MOB.

[IpakTuyeckas pabota «M3yueHrne CBOMCTB KIIETOUHOU MEMOpaHbD».

JlaGopatopHass  paGota «MccrmegoBaHue mia3MoiM3a UM JIEIUIa3MOJIM3A

B PAaCTUTCIIBHBIX KJICTKAX».
HDaI(TI/I‘—IeCI(aSI pa60Ta ((I/ISYLIGHI/IG ABMOKCHHUA HOUTOILIa3Mbl B PACTHUTCIBHBIX
KIJIICTKax».

Tema 6. O0OMeH BenlecTB U MPeBPallleHUE JHEPTUH B KJIETKe

AccuMuISILIMSL M TUCCUMWIISILIMSL — J[B€ CTOPOHBI MeTabonu3ma. Tumbl oOmeHa
BEIECTB: aBTOTPO(HBIA W TreTepoTpOodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuueckoe obecreueHue KieTku: npespauieHne AT® B 0OMEHHBIX
nporneccax. GepMEHTATUBHBIN XapaKTep PeaKIfil KIETOYHOTO MeTabonu3ma.
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depMeHTbl, UX CTPOEHHE, CBOMCTBA M MeXxaHu3M aeictBua. KopepmenTsl. OTanyus
(GepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTUBaTOphl M OENKH-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATHUBHBIX pEakUuid OT Pa3IUYHbIX
(bakTopoB.

IlepBu4HBINM CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHbIU
U oxkcueenHwlil pomocunmes y oaxmepuil. Ceemocobuparoujue nuemMeHmol U nUSMeHmbl
peaxkyuonHoz2o yenmpa. Ponb xmoporutactoB B mpoiiecce (ortocunTeza. CBeToBas H
TemHOBas Gazbl. Pomoodvixanue, Cs, Cy. u CAM-munvt hpomocunmesa. [IpogyKTUBHOCTD
¢dorocunTe3a. BrnusHue pa3znuuHbXx (PakTOPOB HAa CKOPOCTh (POTOCHHTE3a. 3HAUCHUE
dbotocunTe3A.

XemocuHTe3. PazHooOpa3ue opraHnu3MOB-XEMOCHHTETHUKOB: HUTPUDUITUPYIOIIUE
OakTepuu, Kene300aKkTepuu, CcepoOAKTEpUU, BOAOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opoxkenus. IIpoaykTel OpoxeHuss U HX
UCTIONIb30BAaHUE  YEIIOBEKOM.  AHA’pOOHBIE  MUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO3OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTallbl IHEPreTHUecKoro oomeHa. [loaroToBUTENBHBIN
yTamn. ['Mukonn3 — 6eCKUCIOpOAHOE PACHICINIEHUE TIIOKO3bI.

buonoruueckoe OKHUCIIEHHWE, WM KIETOYHOE JbIXxaHue. Poiab MHUTOXOHIpuUid
B Ipoleccax Ouonornueckoro okucienus. ukinnyeckue peakuuu. OKUCIUTETHHOE
dbochopunupoBanue. Duepeus memobpannoeo epaouenma npomonos. Cumnmes ATD:
paboma npomonnot AT®-cunma3zwi. [IpenmyiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepea anadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHcTpanuu

IToptpers:  JIx. Ilpuctim, K.A. Tumupsze, C. H. BunHorpajackuii,
B. A. Ourensrapar, I[1. Mutuemn, I'.A. 3aBap3us.

Tabnuiel u cxeMbl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

OOGopynoBanue: CBETOBOM MHUKPOCKOI, O0OOpYIOBaHWE JJIS MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTtopHas pabota «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTU (HDEPMEHTOB
(Ha mpuMepe aMua3bl UK KaTanasbl)».

JlaboparopHas paboTa «M3ydyeHue pepMeHTaTUBHOTO pacHIeIICHUs MEPOKCUIa
BOJIOPOJIa B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlaboparopHas paboTa «CpaBHEeHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCUHTE3a.

JlaboparopHas padota «CpaBHEHHUE IPOLIECCOB OPOKEHUS U JIBIXaHUS.

Tema 7. Haciiencreennasi vHpopManus u peaju3anus e€é B KJIeTKe

Peakiun matpuuyHoro cuHre3a. I[IpyHUIMN KOMIUIEMEHTAPHOCTA B PEAKIUAX
MaTpUYHOTrO cUHTe3a. Peannsanust HaciencTBeHHOW uHPopManuu. ['eHeTuueckuil Ko,
ero cBorcTBa. Tpanckpunuus — MatpudHbiii cuHTe3 PHK. [TpuHUMIBI TpaHCKPHUIILIUK:
KOMILIEMEHTAPHOCTb, AHTUIAPAIIJIETBHOCTD, ACHUMMETPUYHOCTD. Cospesanue
mampuunvix PHK 6 syxapuomuuecxoti knemke. Hexooupyrowue PHK.
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Tpancasimust 1 e€ stanbel. Yuactue TpancnoptHeix PHK B OuocunTese Oenka.
Ycnosus 6uocunTtesa 6enka. KonupoBanue amuHokucioT. Pois pubocom B OnocuHTE3€
Oeka.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzanus TIe€HOMa
y TMPOKApUOT W JYKAPHOT. Perymnsaius akTUBHOCTH TEHOB y MpoKapuoT. ['mmortesa
onepona (®d. XKaxob, XK. Mano). Monekynsapuvle MexaHuzMbl SKCHPeCCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwei cenog. Perymsuust 0OMEHHBIX
IIPOLIECCOB B KJIETKE. KIIeTOUHBIN romeocTas.

Bupycel — Heknetounsie (HOpMBI KU3HM W OOJMTaTHBIE mapa3uThl. CTpoeHHE
MPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHnHwill YUk
JHK-cooeporcawux eupycos, PHK-codepoicawux supycos, bakmepuogazos. Obpammas
MPAaHCKpUnyusl, pesepmasa, uHmezpasd.

BupycHbie 3a0oseBaHusi 4enoBeka, KMBOTHBIX, pacteHui. CIIN, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKUE MTPOOIIEMBI.

buoungpopmamura: ummeepayus u ananuz Ooavuwux maccueos («bigdatar)
CMPYKMYPHBIX Ouoio2udeckux oauHvlx. Hanomexuonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemoie pynkyuu 6enxos. Cnocobvl 00CmasKu 1eKapcme.

JleMoHcTpanuu

IToptpetsl: H.K. Konbios, /I.11. UBaHOBCKUA.

Tabmuier 1 cxeMbl: «buocuHTe3 Oenka», «l'eHeTmueckuid Kom», «Bupyce»,
«baktepuodarm.

[Ipaktuueckas padora «Co3anrue MOJIETTH BUPYCa.

Tema 8. Z/KuzHeHHBbIH HMKJ KJIETKH

Knerounsrit nuki, ero nepuojsl U peryisiiusa. Matepdasza u Muto3. OcoOeHHOCTH
MpoIIeCCOB, TMpoTeKkaromux B wuHTepdaze. I[loAroToBka KIETKH K JICJICHUIO.
[IpecunTeTHYECKU (MTOCTMUTOTHYCCKHUM), CHUHTETHUYECKUH W IMOCTCHHTETUYCCKHI
(MpEeMUTOTUYECKUIN) IEPHOJIBI UHTEP(DA3BI.

Marpuunbii cunre3 JIHK — pemnmkanua. [lpunuuner perumkanuu  JIHK:
KOMIUJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CHUHTE3, aHTUIIAPAILICIIBHOCTh. MexaHu3m
perumkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl U Teraomepasa.
XpOMOCOMHBIN HAOOp KIETKM — KapHOTHUI. J(MIUTOMAHBIA W TaIuIOMJIHBIA HAOOPHI
xpoMocoM. ["'oMoJiornaabie XpoMOCOMBI. [10JI0OBBIE XPOMOCOMBEI.

Jlenenue knetku — MuTo3. CTaguy MUTO3a U TPOUCXOSIIUE B HUX NPOLECChI. TUIIBI
muTo3a. Kaprokunes u nUTOKMHE3. bronornyeckoe 3HaueHue MUTO3A.

Perynsius MuUTOTHYECKOTO ITUKIIA KIETKU. [IporpaMMupyemas KjaeTouHas ruoenb —
aromnTo3.

Knerounoe smpo, XpoMocombl, (yHKIIMOHAIbHAS TE€HOMUKA. Mexanuszmol
npoaugepayuu, ougdepenyuposxu, cmaperus u cubeau kiemok. «L{ugpposas knemrka» —
ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanuu

Tabmuupl u  cxembl: <«OKU3HEHHBIM IUKI KIEeTKW», «Mwuto3», «CrpoeHue
xpomocom», «Perummkanusa JJHK».
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O6opynoBaHKe: CBETOBOM MHUKPOCKOI, MUKpompenapaTsl: « MUTO3 B KIeTKax
KOpEILKa JIyKa».

JlaGopartopHas paboTa «/3yueHue XxpoMOCOM Ha TOTOBBIX MUKPOTIPENapaTax.

JlaGopartopHas pabota «HaGmrogeHnne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpENapaTax).

Tema 9. Ctpoenne u pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpasue opraHuzMoB. OJHOKJIETOYHBIE, KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OPTraHH3MOB.
baktepun, apxeu, OIHOKJIETOYHBbIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIHU, JPYrue
poTUCThl. KONOHMAaNbHbIE OPTraHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CHUCTEMBI
opranoB. OpraHusMm Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHA,
MPOBOJIAIIASL, OCHOBHAsl, MexaHuuyeckas. (OCOOCHHOCTH CTpOeHHSs, QYHKIUA U
pAacCHoJIOKEHUSI TKAHEN B OpraHax pacTCHUM.

TkaHU JKUBOTHBIX M YEJOBEKA. THUIBI >KUBOTHBIX TKAHEW: OHIUTEIHAIbHAs,
COCIMHUTENbHASA, MblleyHasi, HepBHasg. (OCOOEHHOCTH CTpOeHMS, GYHKIMH U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHUid. Opranbl U CUCTEMBI
OpPraHoOB KMBOTHBIX U 4esoBeKa. DYHKIIMM OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttenma opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi u BHyTpeHHUU ckeneT. CTpOEHUE U THIIbI
COECIMHEHNS KOCTEMN.

JIBI>KeHNE OpraHu3MoB. [[BH)KEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHUJIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOUHBIX PACTEHUI: TPOITU3MbI U HACTHUHU.
JIBr>KeHMe MHOTOKJIETOYHBIX XKMUBOTHBIX M YEJIOBEKA: MBIIIEUHasi cuctema. Pedrexkc.
CkeneTHbIE MBIl U X padoTa.

[Iutanune opranusmoB. llormomieHune BOABI, YIJIEKUCIOrO Ta3a U MUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTanue XUBOTHBIX. BHYTPHUIOIOCTHOE WM BHYTPHUKIIETOYHOE
nuiieBapenue. [ lutanue no3BOHOYHBIX )KUBOTHBIX. OTAEIbI MUIIEBAPUTEIBLHOTO TPAKTA.
[InmeBapurenbHbIe Kenesbl. [lnmeBapurenbHas cucteMa 4eaoBeKa.

JIpixanue opranu3MoB. Jprxanue pacteHui. J{pixanue x«uBoTHbIX. uddy3us razos
yepes MOBEePXHOCTh KiIeTKU. KoxkHoe npixanue. /[pixarenbpHas moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHue. J[pbIXaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLIMOHHOE
YCI0KHEHUE CTPOCHUSA JIETKUX IMO3BOHOYHBIX J>XMBOTHBIX. JlpIXaTenbHas cucTEMa
yesnoBeKa. MexaHu3M BEHTWIALMU JIETKUX Y NTULl M MJEKonuTaromux. Peryismus
IbIxaHus. JIpIxaTenbHble 00BEMEL.

Tpancnopt BemecTs y Opraiu3MoB. TpaHCIOPTHBIE CUCTEMBI paCTeHHN. TpaHcnopT
BEILIECTB Yy >XKUBOTHBIX. KpoBeHOCHast cucrtema u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKUBOTHBIX U 4esoBeka. Ceple, KpOBEHOCHBIE COCYbl U KpoBb. Kpyru
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KpPOBOOOpAIIeHNs. DBOJIOLHOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u e€ perynsuus.

Brinenenne y opranu3MoB. Beinenenue y pacteHuid. BelaeneHue y jKMBOTHBIX.
CokpartutenbHbie Bakyonu. Opransl BbiaeneHus. OuiabTpanus, cekpeuus u oopaTHoe
BCAChIBAHHE KaK MeEXaHU3Mbl pPabOThl OpraHoB BblaeneHHs. CBsS3b TOJIOCTH Tela
C KPOBEHOCHOM M BBIAEIUTEIBHON CUCTEMaMHU. BblIeIeHHE y TO3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [Touku. Ctpoenne u QyHkironupoBanue Hedpona. O6pazoBaHuE MOUU Y
YEJI0BEKA.

3amura y opranu3MoB. 3aliuTa y OJJHOKIJIETOUHBIX OopraHu3MoB. Criopsl OakTepuii
U LHUCThl MPOCTEUIMX. 3alluTa Y MHOTOKJIETOUHbIX pacteHui. Kyrtukyna. Cpenctsa
[TACCUBHOM Y XMMHUYECKOU 3aIIUThl. OUTOHLUABL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOHW3BOJHBIE. 3aluTa
opranusma ot 6osesHel. iMmyHHas cucreMa 4denoBeka. KIeTOuHbI U rymMopaibHBIM
UMMYHUTET. BpoXn€HubIi 1 npuoOpeTéHHblil cnenuduyeckuii UMMyHUTeT. Teopus
KJIOHabHO-celnekTuBHOr0 uMmmyHutera (I1. Opmux, ®.M. bepuer, C. Tonerana).
BocnanurenbHple OTBETBI OpraHu3MoOB. Poiib BpOXKJIEHHOIO UMMYHMUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JICBaHUM.

PaznipaxxumocCTh U perynsuus y OpraHu3mMoB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxxuMocTs u peryisanus y pacteHuid. PocToBeie BenecTna
Y UX 3HAYCHHUE.

Hepsnas cuctema u pediekTopHas perysisiius y >KuBoTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIOUUOHHOE YCIOKHEHHUE CTPOCHUSI HEPBHOM CHUCTEMBI y >KMUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas myra.
be3ycnoBHbIE U YCIIOBHBIE PEQIIEKCHI.

['ymopanpHas peryiasuus U SHAOKPUHHAsA CUCTEMA )KUBOTHBIX U uesioBeKa. JKenessl
DHIAOKPUHHON CHUCTEMBI U UX TOPMOHBI. J[eiicTBHE TOPMOHOB. B3anMOCBsA3b HEPBHOM U
SHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cuctema.

JleMoHcTpanuu

IToptper: N.II. I1aBinos.

Tabmuubr u  cxembl: «OIHOKJIETOYHBIE BOAOPOCHW», «MHOTOKIETOUHbIE
Bozopociny, «bakrepuny», «lIpocrelinme», «Opranbl IBETKOBBIX paCTeHUI», « CUCTEMBI
OpPraHoB TO3BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee cTpoeHune HAaceKOMbIX», «TkaHu
pactenui», «KopHeBbie cucremb», «Crtpoenue crebms», «CTpoeHHe JIHCTOBOU
MJIACTUHKNY, « TKaHU KUBOTHBIX», «CKelleT uenoBekay, «[luieBaputenpHas cucteMa,
«KpoBeHocHas cucrema», «/lpixarenpHas cucrtema», «HepBHas cuctemarn, «Koxay,
«MpbllieuHast cucteMa», «BblaenuTenbHas CcUCTEMa», «DHIOKPUHHAs CHCTEMay,
«Ctpoenue Mbie», «MMmynuteT», «KuiiednononoctHeie», «(Cxema NUTaHUS
pactenuit», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE THAPHI»,
«CtpoeHue mianapun», « BHyTpeHHee CTpOCHHE J0XKI€BOT0 uepBsi», «HepBHas cucrema
peiO», «HepBHas cuctema marymku», «HepBHas cucremMa NpECMBIKAIOIIUXCS,
«HepBHas cucrema ntuny, «HepBHas cuctema muekonutaromux», « HepBras cucrema
yenoBekay, «Pedmexcy.
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OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIIPENnapaTrbl  OJHOKJIETOYHBIX
OpPraHU3MOB, MUKPOIIpeNapaThl TKaHEH, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMH HACEKOMBIX,
UTJIOKOKUX, KUBBIE SK3EMIUIAPhl KOMHATHBIX PACTEHH, repOapuu pacTeHUl pas3HbIX
OTJENIOB, BIIAXHBIC TMpEnapatbl XUBOTHBIX, CKEJIETHl TMO3BOHOYHBIX, KOJUICKIIHH
O€CII03BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJNOBEKa, OO0OpyIOBaHUE JJIsl JIEMOHCTPAIUH
MOYBEHHOTO M BO3JAYIIHOTO MUTAaHUS PACTCHUM, paCHICIUICHUS Kpaxmayia U OEJIKOB MO/
JeiicTBHEM (EepMEHTOB, O00OpYyIOBaHHE IJsl JEMOHCTPALMU OIBITOB MO H3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JBMKEHUHN, MOJICIIH TOJIOBHOTO
MO3ra pa3INYHBIX )KUBOTHBIX.

JlabopaTtopHas pabota «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas paborta «/3yueHue TkaHen KUBOTHBIX.

JlabGoparopHas paboTa «/3ydeHue opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PasmHokeHne 1 pa3BUTHE OPraHU3MOB

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe (BKII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Buner Oecronoro  pa3MHOXKEHHUS: IOYKOBAaHUE, CHOPYJSIUS, (QparMeHTanus,
KJIOHUPOBAHHE.

[TonoBoe pazmHoxkeHue. [TonoBbie KieTku, Wi rametsl. Meio3. Ctagun Meio3sa.
IToBenenne xpomocoMm B Meito3e. KpoccunroBep. buosiornueckuidi CMbICT Melo3a U
II0JIOBOTO IIporiecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponeimieBoe pasputue. lameroreHe3 y >KMBOTHBIX. [l0JOBBIE Kele3bl.
OOpazoBanue u pa3BUTHE NOJOBBIX KJieTOK. CrnepmaroreHe3 u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHEe U AMOpPHOHAJIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOBI
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTreHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOpPHOJIOTHS — Hayka
O pa3BUTHH OPraHu3MoB. Mopgocenes — 00Ha U3 21ABHLIX NPOOIEM IMOPUONIOSUM.
Konyenyus mopghocenos u mooenu mopgocenesza. Ctaguum smMOpuoreHe3a KUBOTHBIX
(Ha npumepe unArymku). Jpo6nenue. Tumbl apoGnenus. /Jemepmunuposanumoe u
HedepmuHuposarnHoe opooaenue. bracmyna, munol 61acmyn. OCOOEHHOCTH APOOJICHUS
MJIEKOMUTAIONINX. 3apO/IbIIIEBbIC IMCTKU (TacTpyJIsiLius). 3aKiIajika OpraHoB M TKaHeH 13
3apOJBIIIEBBIX JINCTKOB. B3auMMHOE BIMSHUE 4YacTed pa3BUBAIOLIETOCA 3apOoJblIlIa
(aMOpuoHalibHasT MHAYKIMS). 3aKiajika TUlaHa CTPOEHUSI KUBOTHOTO KaK pPe3yJbTar
UEepapXUYeCKUX B3aUMOJCHUCTBUIA TIeHOB. BiusHue Ha 5>MOpUOHANBHOE pa3BUTHE
pa3nyHbIX (PAaKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3zButne x*uBoTHBIX. [locTamMOpuonaneubiil nepuoA. [Ipsmoe u Henpsimoe
pa3zButHe. PazButue ¢ Mmetamop(}o3oM y GECrO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHUE MPSIMOrO0 W HENPSIMOTO Pa3BUTUSA, HUX PACHPOCTPAHEHUE
B ripupojie. Tumsl pocTa >KMBOTHBIX. DAKTOPHI PETYIISAILUN POCTA KUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOPHOHAIBHOTO Pa3BUTHUS Y AKUBOTHBIX U yesioBeka. [leprnoabl oHTOreHesa
yesioBeka. CTapeHue U CMepTh KaKk OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxxenue u pa3sutue pacteruii. ['amerodut u ciopodut. Meiio3 B KU3HEHHOM
nukie pacrennii. OOpa3oBaHue Crop B Tpoliecce Meio3a. ['ameTroreHes y pacTeHUH.
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OnnoA0TBOPEHHE U PAa3BUTHE PACTUTENIBHBIX OPraHU3MOB. /[BOIHOE OILIOAOTBOPEHUE
y UBETKOBBIX pacTeHuil. OOpa3oBaHHUE U PA3BUTHE CEMEHH.

MexaHu3MBbl PETyJIAIMA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JlemoHcTpanumn

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

Tabmuet u  cxembl: «BereratuBHOoe pa3MHOXkeHUE», «Tumel Oecnoyioro
pa3MHOXEHUA», «Pa3MHOXXEHHE XJaMHJAOMOHAJbI», «Pa3MHOXXEHHUE IBIJICHBI»,
«Pa3smHOXeHue ruaps», «Mehos», «Xpomocombly, «l'amerorenes», «CrtpoeHue
SAUIEKJIETKU U criepMaTo3onaay, « OCHOBHBIE CTauN OHTOTeHE3a», «IIpsiMoe u HenpsaMmoe
pasButHey, «Pa3BuTue maiickoro xyka», «Pa3Buthe capaHun», «Pa3BUTHE JATYIIKWY,
«JIBOMHOE OIIOJIOTBOPEHHUE Y IBETKOBBIX pacTeHU», «CTpOoeHUE CEMAH OJHOA0JbHBIX
Y IBYAOJIBHBIX PACTEHUIY, «KM3HEHHBIN UK MOPCKOW KamyCThD, «OKM3HEHHBIN UK
MXa», « KHU3HEHHBIN HUKJI TANIOPOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OOopyznoBaHKe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SIMUEKIETOK U
CIIEpMATO30UI0B, MOJIENIb «LIUKII pa3BUTHS JISTYILIKWY.

JlaGoparopHas pabora «l3ydeHue CTpoeHHUsS TIOJIOBBIX KJICTOK Ha TOTOBBIX
MHKpOITpEnapaTax».

[IpakTuyeckass pabora «BpIgBICHHE TPU3HAKOB CXOJCTBA  3apojblliei
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas paboTa «CTpOCHHE OPTaHOB Pa3MHOKEHUS BBICIITUX PACTCHHIN.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUSI M Pa3BUTHUS T€HETHKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponbs 0TeuecTBEHHBIX YUEHBIX B pa3BUTUN TeHETHUKU. PaboThI
H.K. KonbnoBa, H.M. BasumoBa, A.H. benozepckoro, [I'.JI. Kapneuenko,
FO0.A. ®ununuenko, H.B. Tumodeera-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS WU CHUMBOJIBL. [ OMOJOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC T€HbI, AJIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PELICCCUBHBIN MPU3HAK,
rOMO3UI0Ta, TeTepO3UroTa, YUCTasi JUHUS, TUOpUJIbI, TeHOTUIl, (peHotun. OCHOBHBIC
METOJbl ~ TEHETUKH:  THOPUIOJIOTHUECKHH,  IUTOJIOTHUECKHH,  MOJICKYJSIPHO-
T€HETUYECKUU.

JleMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsios, H.1. BaBuios,
A.H. benozepckuii, I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIINBAHUSI.

JlabopaTopHas pabota «J[po3oduia kak 00bEKT FreHETUYECKUX UCCICTIOBAHUNY.

Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBorii 3akoH MeHnenss — 3aK0OH eIMHO00pa3us
ruOpuioB nepBoro nokojieHus. IlpaBuno nomuHupoBanus. Bropoil 3akon Menaens —
3aKOH pacUIeIUIeHus MNpu3HaKkoB. lluTonormueckue OCHOBBI MOHOTMOPUIHOTO
CKpemuBaHus. [ unores3a 4nucToThl raMer.
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AHanu3upymoliee CKpemuBaHue. [IpoMeXyTOUHBIA XapakTep HacleI0BaHuUs.
Pacmiernyienre npu3HaKkoB MPHU HEMOJIHOM JOMHUHUPOBAHUM.

JlurubpunHoe ckpemuBanue. Tperuil 3akoH MeHaens — 3aKOH HE3aBHCHMOIO
HaclieJJ0BaHUs Mpu3HakoB. [{uTomoruuyeckre 0OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS.

CuermieHHoe HacnenoBaHue mpu3zHakoB. Pabotrer T. Moprana. CuemeHHoe
HACJICIOBAHUE T€HOB, HAPYIICHUE CUCIUICHUS MEXIAY T'€HaMu. XPOMOCOMHas TEOPUs
HaCJICJICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIA MEXaHHU3M ONpENETIeHUs Mona. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TIe€TepOoramMeTHbld 0. ['eHeTmueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacrenoBanre npu3HaKkoB, CUEIIJICHHBIX C MOJIOM.

['enoTun kak nenoctHas cucrema. [neinoTponus — MHOKECTBEHHOE IEMCTBUE TEHA.
MHO0XeCTBEHHBIN AJJICIIA3M. BzaumopericTBue HEAJJICIbHBIX T'€HOB.
KommnementapHocts. Onuctas. [Toaumepusi.

['eHeTHUEeCKMI KOHTPOJIb Pa3BUTHS PACTCHUW, dXKUBOTHBIX U YEJIOBEKA, a TaKXKe
(U3MOIOTUYECKUX TPOIIECCOB, MOBEJACHUS UM KOTHUTUBHBIX (QyHKUMM. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHW3MbI B3aUMOJCHCTBUS «XO3UH — IMapasuT» U

«XO35IMH — MHKpPOOMOM». ['€HeTHMYEeCKHE aCMeKThl KOHTPOJS W HU3MEHEHUS
HaCJIeJICTBEHHON HH(GOPMAIIUK B TIOKOJICHUSAX KJIETOK M OPTaHU3MOB.
JleMoHCTpaIu

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

Tabmuupbl u cxembl: «llepBblii u BTOpoW 3akoHbl Menaens», «TpeTuil 3akoH
Menpaens», «AHAUIM3UPYIONIEE CKpelnBaHuey, «HermnomHoe TOMUHUPOBAHUEY,
«CuernseHHoe HacneA0BaHue NPU3HAKOB y 1po30duibl», «['eHeTnka nonay», «Kapuorun
yenoBekay, «Kapuotun gpozoduiby, «Kapuotun nruinby», «MHOKECTBEHHBIH
ajuienusm», « B3aumonencTere reHoBy.

OO6opynoBanue: MOJAENb JUIsl JEMOHCTpPAIlMKd 3aKOHOB €IWHOO0Opasus TUOpHIOB
MIEPBOr0 MOKOJICHUSI U PACHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAlMU 3aKOHA
HE3aBUCUMOTO HACJEIOBAHMS MPHU3HAKOB, MOJENb MJis JEMOHCTPALMH CIEIIEHHOTO
HACJIEIOBAHUSI PU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoOTIpenapar: «Jlpo3zodusay.

[Ipaktuueckas paborta «/3ydeHue pe3ynbTaToB MOHOTHOPHUIHOTO CKPEITUBAHUS
y Ip030(UITBD.

[Ipaktuueckas pabora «M3ydeHuwe pe3yabTaTOB AUTHOPUIAHOTO CKPEIIMBAHUS
y Ip030(UITBD.

Tema 13. 3akoHOMEpHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u  cpeapl  npu  GopmupoBaHuu  (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KayecTBEHHbIE M KOJWYECTBECHHbIE NPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBCHHAS.

MoaudukanmonHas  WU3MEHYMBOCTh. Pomb  cpeasl B (GOpPMHpPOBAHUU
Moau(UKaIMOHHOW M3MEeHYMBOCTU. Hopma peakiuu npusHaka. BapuannoHHBIA psn
u BapuanmonHas kpuBas (B. Horamncen). CBoiictBa  MOau(pUKAITMOHHON
U3MEHYUBOCTH.
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I'enoTnnnueckas u3MeHUYNBOCTL. CBONMCTBA r€EHOTUITNYECKON U3MEHUYUBOCTU. BUIIbI
TeHOTUITUYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMmOvHaTtiBHAsT W3MEHYMBOCTh. MeWO3 ¥ TIOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. POlb KOMOMHATHBHOW W3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOr0 pa3HOOOpa3us B Ipeiesiax OJJHOro BUA.

MyTanmoHHass U3BMEHYMBOCTb. BUAbI MyTanuii: reHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIEC U UHAYIIUPOBAHHBIE MYyTallMU. SIepHBIC U IUTOIIA3MATUYECKUE MYTalIUH.
Comaruueckue ¥ 1osioBble MyTaruu. [I[pruunHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl u
UX BIMSHUE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HacienacTBeHHo uaMenunBoctu (H.U. BaBunos). Buesinepnas
M3MEHUYMBOCTh U HACIICICTBEHHOCT.

Onueenemura u dNUEHOMUKA, POJIb INUSEHEMUYECKUX (PAKmMOpo8 8 HACe008aHUU
U UBMEHYUBOCMU PEeHOMUNUUECKUX NPUSHAKOB V OP2aAHUZMOB.

JeMoHCTpanuu

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

Tabmuet 1 cxembl: «Buabl usMeHYUBOCTHY, «MoauUKaIMOHHAS] U3MEHYUBOCTD,
«KomOuHaTHBHAsT H3MEHYUBOCTHY, «Meio3», «OminomoTBopeHue», «l'eHernyeckue
3a00J1eBaHUs YeJIOBEKay, «BUIbI MyTaluii».

O06opynoBaHue: )KUBBIE U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTEHUM, pUCYHKHU
(poTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «lMccnenoBaHue 3aKOHOMEPHOCTEW MOIU(UKAIMOHHON
M3MEHUYUBOCTHU. [locTpoeHME BapuallMOHHOTO PsAJIa U BAPUALIMOHHOM KPUBOW.

[Ipaktuueckas padora «MyTanuu y Apo30(]uiibl (Ha TOTOBBIX MUKPOTIpErapaTax ).

Tema 14. I'eHeTHKA YeT0BEeKa

Kapuotun 4enoBeka. MexayHapogHas TmporpaMma HCCIEAOBaHHUS TE€HOMA
genoBeka. MeToabsl M3ydeHHs] TEHEeTHKH YeJIOBeKa: T'eHEaJOTrHnYecKui, OJU3HEIOBBIM,
LUTOTCHETUYECKUN, IOMYISALUOHHO-CTATUCTUYECKAN, MOJICKYJISIPHO-T€HETUUECKUM.
CoBpeMeHHOE  ONpEACICHHWE  T'€HOTHNA:  MOJHOI€HOMHOE  CEKBEHHPOBAHMUE,
FEHOTUIIUPOBaHKE, B TOM uuciae ¢ nomombto [II[P-ananuza. HacnencrBeHnHbie
3a00IeBaHUsl 4YeJOBEKa. [ €HHBIE W XPOMOCOMHBIC OOJIE3HU 4delloBeKa. bose3sHu
C HACJEJACTBEHHOW MpPEAPacHOIOKEHHOCTbIO. 3HAYeHUE MEIUIMHCKON TEeHETUKH
B TMPEJOTBPAIICHUM U JICYCHUW TEHETHYECKUX 3a00JieBaHUN dYenoBeka. Meauko-
IF€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJOBbIE KIETKHU. [lOHATHE «rE€HETUYECKOTro
rpy3a». DTHUYECKHE aCIeKThl HCCIICOBAaHUN B 00JIACTH PEJAaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

'enetnueckue  GakTOPHI MTOBBILLIEHHON YyBCTBUTEIIBHOCTH YeJ0BeKa
K (U3NYECKOMY M XHUMHUYECKOMY 3arpsi3HCHHIO OKpyXaromed cpenbl. |'eHeTmdeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JleMoHCTpanuu

Tabmuubr u cxembl: «Kapuotun uyenoBeka», «MeTonbl H3y4eHUSI TE€HETUKU
yesioBekay, «I'eHeTnyeckue 3a00J€BaHUsl YETIOBEKAY.

[Ipaktuyeckas pabora «CocTaBiaeHUE U aHATU3 POAOCIOBHOM.
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Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus W CENEeKUHs. 3apOkKIACHUE CEJEKIUMU U JTOMECTUKALHUH. YUYECHHE
H.N. BaBunoa o LlenTpax mpouCXOXKJAEHUS U MHOT000pa3usi KyJbTYPHBIX PACTEHUM.
Ponp cenekiuu B CO34aHMM COPTOB PACTEHUM W MOPOJ KUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH TOMOJIOTUYECKMX PSJOB B  HACIEICTBEHHONW  HW3MEHYMBOCTHU
H.U. BaBuiiosa, ero 3HaueHue AJis CEIEKIIMOHHON padOTHI.

Metoasl  ceneKimoHHON  paboThl. MCKYyCCTBEHHBIM OTOOp: MACCOBBIM U
WHIUBUYAIbHBIA. DTanbl KOMOWHAIIMOHHON cenekuuu. VcnbiTaHue nmpou3BouTeNe
1o NoTOoMCcTBY. OTOOp MO TE€HOTHUITY C TOMOIIBIO OLIEHKU (DEHOTHUIA MOTOMCTBA U 0TOOP
10 TEHOTUITY ¢ ToMolIbio aHam3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METO]I CEIeKIIMOHHON paboThl. PaguanimoHHbii U
XUMUYECKUN MyTareHe3 KakK MCTOYHHUK MYTalluid y KYJIbTYpHBIX (POPM OpraHM3MOB.
Hcnonb3oBaHWEe TE€HOMHOTO pPEIAaKTUPOBaHHUS M MeTonoB pekoMmOumHaHTHhIX JIHK
JUISL TIOJTYYEHHSI UICXOTHOTO MaTepHaa sl CEJIEKIUU.

[Tonyyenue nonurmionnoB. BHyTpuBuioBas rubpunuzanus. biuskopoacTBeHHOE
CKpellluBaHue, Wik HHOpuauHr. HepoACTBEHHOE CKpelIMBaHWE, WU ayTOPUJIMHT.
I'etepo3uc u ero mpuuuHbl. Mcnone3oBanue rerepo3uca B cenekiuu. OtnanéHHas
rubpuauzanus. [Ipeononenue Oecrionus MEXKBHIOBBIX THOpUIOB. JloCTHKEHUS
CEJICKLIUW PACTEHUU U )KUBOTHBIX. «3€1€HAS PEGONIOYULY.

CoxpaHeHrE M U3YUYECHUE TEHETHUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH M HX
JTUKUX POJIMWYEH MJiS CO3JaHUS HOBBIX COPTOB M THOPHIIOB CEIHCKOXO3SIMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKuMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHLIX 68  YENAX  VAYYUeHUs
CYWecCmsyrowux U CO30aHUus HOBbIX HOPOO, JUHUU U KPOCCO8, 6 MOM UUCTe
C NpUMEHEeHUEeM COBPEMEHHbIX MeMmOO08 HAYUHbIX UCCLEeO008AHUL, NepedosbiX udeu u
NepCneKmuBHbIX MexHoA02UL.

JleMoHcTpanuu

[Toptpets: H.W. BaBunos, N.B. Muuypumn, I'./l. Kapneuenxo, I1.I1. JIykpsaHeHKO,
b.JI. Acraypos, H. bopnoyr, /[.K. benses.

Tabmuubr u cxembl: «lleHTPBI MPOUCXOXKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PAJIOB B HACIEICTBEHHONW W3MEHYUBOCTHY,
«Metonp cenexiuny, «OTnanéHnas ruopuausamnusy, «MyrareHesy.

JlaGoparopHas pabota «M3yueHHe COPTOB KYyJbTYpHBIX PACTECHHM U MOPOJ
JIOMAIITHUX KUBOTHBIX ).

JlabGoparopHas paboTa «M3yueHre METOI0B CEJIEKIIMU PACTCHUIN.

[Ipaktuueckas padota «IIpuBUBKa pacTeHUI.

Okckypeusi «OCHOBHBIE METOJIbI M JIOCTHKEHHSI CEJEKIMU PACTEHUW U
’KUBOTHBIX (HA CENEKIIMOHHYIO CTAHIIMIO, MJIEMEHHYIO (pepMy, COpPTOMCIBITATENIbHbBIN
Y4acTOK, B TEIUIMYHOE XO3SIICTBO, B JaOOpPATOpPUIO arpOyHUBEPCUTETA WM HAYYHOTO
LEHTPA)».
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Tema 16. BuoTexHOJI0THA ¥ CHHTETHYECKAsI OHOJIOTHS

OOBEKTHI, UCTIOJIB3YEeMbIE B OMOTEXHOJIOTHH, — KIICTOYHBIC W TKAHEBBIC KYJIbTYPHI,
MHUKpPOOPIaHU3MBI, X XapakTepucTuka. TpaauiiMoHHas OMOTEXHOJIOTHS: XJIeOoMeueHue,
MOJIYYCHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BHHOJEINE. MUKPOOHOTOTHICCKUN CHHTE3.
OOBEeKTH MUKPOOUOIOTHYECKUX TexHOJorui. [Ipou3BoAcTBO Oelika, aMUHOKHUCIOT U
BUTaMUHOB.

Co3nganue TEXHOJIOTUW W HHCTPYMEHTOB II€JICHANIPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C IEIbIO IMOJYYECHHUS OPraHM3MOB M HMX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHMECS B IPUPOI€ OUOCUHTETUYECKUE MYTH.

Knerounass wunxeHepus. Meroasl KyJabTypbl KIETOK M TKaHEW pACTEHUU W
#UBOTHBIX. KpnoOanku. Comatnueckasi THOpUAN3alUsa U COMAaTHUYECKUI 3MOPUOTeHE3.
Hcnonb30BaHWe TamuiOnIOB B CEJICKUMU pAacTeHUM. [lonyuenue MOHOKIOHAIbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX AHMUMEN 8 MeOUyUHe.
HckycCcTBEHHOE  OIUIOJOTBOPEHHUE. PEKOHCTPYKIMSA SAMIEKIETOK W KIOHUPOBAHUE
JKUBOTHBIX. MeToJ TpaHCIUIAHTAIlMK SJep KIETOK. TexHonozuu 0300po8ieHus,
KVIbMUBUPOBAHUSL U  MUKDOKIOHAILHO20 — DAZMHONCEHUS]  CEeNIbCKOXO3AUCMBEHHBIX
KYIbmyp.

XpoMOCOMHass M T€HHasg WHXeHepusa. VICKycCTBEHHBIM CHHTE3 T€Ha |
koHcTpyupoBanue pexomouHanTHbeIx JHK. Cozdanue mpanceennvix opeanusmos.
JlocTuxeHns ¥ MepCreKTUBbl XPOMOCOMHOM M T€HHON MHXKEHEpUH. DKOJIOTMYECKUE U
TUYECKHUE TPOOIEMbl TEHHOW UHXKEHEPHUH.

Menununckue OuotexHonoruu. Iloctrenomuas mudposas menununa. [T1IP-
JMarHocTuka. MeTaboI0OMHBIN aHAIU3, TEHOIEHTPUUYECKUIN aHaJIN3 MPOTeOMa YeJIOBEKa
JUIS OLIEGHKU COCTOSIHUSI €ro 370poBbs. Mcrnoib30BaHWE CTBOJOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmoumkeHepusi g pa3pabOTKU  (PyHIaMEHTaIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUsI KOMILUIEKCHBIX TKaHEH COYe€TaHHEM TEXHOJOTHUM
TpéXMepHOTO  OWonpuHTHHTa ©u  ckabdonauHra s pemieHus  3ajad
MEePCOHATU3UPOBAHHON MEIUIVHBI.

Co3nanue BEKTOPHBIX BAKIMH C IETbI0 00ecreueHrs KOMOMHUPOBAHHOM 3aIUTHI
OoT  BO30OyauTeneit OPBU, YCTaHOBJICHUE  MOJIEKYJISIDHBIX ~ MEXAaHU3MOB
dbynkuuonupoanusi PHK-coxepskamux BHUPYCOB, BBI3BIBAIOIMIUX 0OCO0OO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KMBOTHBIX.

JleMoHCcTpanuu

Tabmuubr u cxembl: «lcmoap30BaHre MUKPOOPTAaHU3MOB B  TPOMBINIIICHHOM
MPOM3BOACTBEY, «KileTouHas nHxxeHepus», «I'eHHast uHXXeHepus».

JlabGoparopHas pabota «M3ydeHue 00beKTOB OMOTEXHOJIOTHI.

[TpakTrdeckast pabota «IlomydyeHne MOJTOYHOKHUCIIBIX PO TYKTOBY.

Okckypcusi  «buorexHomorust —  BaxKHEWIIas ~ MPOU3BOJIWTENBbHAS  CHJA
COBpEMEHHOCTH (Ha OMOTEXHOJIOTUIECKOE TTPOU3BOICTBO ).
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11 KJIACC

Tema 1. 3apo:xneHue u pa3BUTHE IBOJTIOIHOHHBIX NPeACTABIeHU B 0M0J10T UM

OpomonuonHasa Teopust Y. JlapBuHa. [IpeAnoCchUTKM BO3HUKHOBEHHUS JapBUHUA3MA.
JKu3Hb 1 HayuyHas nearenbHOCTh Y. JlapBuHa.

JIBrokymye cuibel 3BofrouuH BuAoB no Y. /lapBuHy (BBICOKAash MHTEHCUBHOCTb
Pa3MHOKEHHUS OpPTraHU3MOB, HAaCJEACTBEHHAs U3BMEHUMBOCTh, OOpH0a 3a CYIIECTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunternueckoir teopuu sBomonuu (CTDI). HeiirpansHas Teopus
sBomoIMU. CoBpeMEeHHas 3BOJIIOIIMOHHAs OUOIOTHs. 3HAU€HHUE SBOJIIOIIMOHHON TEOpUHr
B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JleMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, JK.b. Jlamapk, 3.2K. Cent-Unep, XK. KroBbe,
Y. {apsun, C.C. UerBepukos, .. [lImaneraysen, /x. Xonnein, [.K. benses.

Tabmuubr u cxembl: «Cucrema >xuBod npupojsl (mo K. Jlunuer)», «JlectHuia
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (opmMupoBaHus TPUCTOCOOICHUN
y pacteHuil u *uBOTHBIX (mo Jlamapky)», «Kapra-cxema mapuipyra MyTelmIeCTBUS
Y. Mapsuna», «Haxoaku Y. lapBuna», «@opmbl 00psObI 32 Cy1IeCTBOBAHUEY, «[10pobI
ronyOeii», «MHorooopasue KylbTypHBIX (opMm KamycThl», «l[lopombl momManrHux
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BuaoB (mo Y. J[lapBuny)», «Cxema
COOTHOILIEHHUS JBWXKYIIUX CUJ 3BOJIOUUN», «OCHOBHBIE ITOJIOKEHHSI CUHTETUYECKOU
TEOPHUH BOJIOLIUN.

Tema 2. MuKpo3BoIIOLUSA U €€ pe3yabTaThl

[Tonynsuus Kak 37€eMEeHTapHas €IMHALA 3BOJOUNN. COBPEMEHHBIE METO/IBI OLICHKH
IEeHETUYECKOr0 pa3HoOoOpa3usi W CTPYKTypbl mnonyisuuid. M3meHenune reHodoHIa
NOMYJISIUMKA  KAaK DJIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH TI'€HETUYECKOTO
paBHoBecus [[x. Xapau, B. BaiinGepra.

DOneMeHTapHble (HAKTOPBI (IBUKYIIKAE CUIIbI) 3BOJIOLMU. MyTallMOHHBIA TIPOLIECC.
KoMmOunatuBHass u3MeHuuMBOCTh. Jlpeil) reHoB — chydailHble HEHaNpaBJIEHHbIC
U3MEHEHHUs 4YacToT ajuieiedl B momyssiusax. O¢dekt ocHoBarens. JIgpgexm
oymoinounoco 2opaviuka. CHUdCeHUe 2eHemuyecko20 pasHooOpasus: NpuduHsbl U
cneocmeus. Ilposenenue sgpgpekma Opeiigha 2eHo8 6 OONLUIUX U MANBIX HONYIAYUSX.
Murpauuu.  M3onsuus — nomynsiuuid:  reorpaduueckas  (MPOCTpaHCTBEHHAs),
ouosiornyeckast (pernpoayKTHBHAs).

EctecTBeHHBII 0TOOp — HaNpaBIIAIOMIMKA (HaKTOP IBOTIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWXKYIINUNA, CTAOMIM3UPYIOMNN, pa3pblBatoNmii (Au3pynTuBHbIA). [lomoBoit
0T00p. BO3HMKHOBEHUE U 3BONIOLHS COI[UATBHOTO MOBE/ICHUS dKUBOTHBIX.

[TpucnocoOaeHHOCTh OpraHU3MOB KaK  pe3yJibTaT MUKPOIBOJIFOLUH.
Bo3HukHOBeHHE mpucnocoOaeHnit y opraHu3MoB. ApomMopho3bl U HAMOAJANTalUH.
ITpumepsl nmpucnocoOJeHUil y OpPraHu3MoB: MOP(OJIOTHYECKHE, (PU3NOJOTHYECKHE,
OMOXUMHUYECKHE, TOBeIeHYECKHE. OTHOCUTEIBHOCTh NPUCIIOCOOIEHHOCTH OPTraHU3MOB.
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Bun, ero xkputrepunm u CcTpykTypa. BumooOpa3oBaHume Kak pe3ynbTar
MUKpOsBoIOIMHU. M3osius — kitoueBoi ¢aktop BumoodpazoBanus. [lytu u cnocoObl
BHUJ1I000pa30BaHMUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTHUYECKOE), «MTHOBEHHOES» (TOJMUIIIIONIN3aIus, THOpuan3anus). [muTenbHOCTh
HBOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponb 3BONIIOIIMOHHON OMOJIOTMM B pa3padOTKE HAYYHBIX METOJIOB COXPAaHEHHUS
OuopazHooOpazusi. MHUKPOIBOJIIONUA UM KOJBOJIOIUS Mapa3uTOB M HUX XO34EB.
Mexanu3mbl GOpMHUPOBaHUS YCTOMYUBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI C HEMl.

JleMoHcTpanuu

[Toptpetsi: C.C. UeTBepukos, J. Maiip.

Tabnuubl u cxembl: «MyTallMOHHAsT U3BMEHUHUBOCTBY, «IlOMysIIIMOHHAS CTPYKTYpa
BUja», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «JIBmkymue cuibl
IBOJIIOLUUY,  «DKOJIOTMYECKash M30JSUUs  MONYyJSALMA  CEeBaHCKOW  (openmy,
«l'eorpaduueckast U30JALIMS JIMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHUIIBI J1aypCKOI»,
«IlonynsAIMOHHBIE BOJIHBI YHUCIEHHOCTH XHWIIHUKOB M KepTB», «(Cxema [elcCTBUS
€CTeCTBEHHOTO 0TOOpa», «Dopmbl 00pnOBI 3a cyliecTBoBaHUEY, «HIyCTpUaIbHBIM
MenaHu3M», «KuBble uckomaemble», «IIOKpOBHUTENBCTBEHHAs] OKpAacKa >KHUBOTHBIX),
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «DU3HOJOTMYECKHE  aJallTalumny,
«IIprcnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTBY, «Kputepun Buaay», « Buapl-
nBoMHUKM», «CTpyKTypa BHJIa B mpupone», «Crnocodbl BHA000pa30BaHUSY,
«T'eorpaduueckoe BuUI000pa3oBaHHE TPEX BHJAOB JAHABIIEH», «IKOJIOTHUYECKOE
BHJI000pa3oBaHWe BUJIOB CUHUID, «llommmiounbl pacrenmity, «KamycTHo-pemedHbIit
ruopuy.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uydelia MTUIl U
3BEpeil C MpuUMepamMu pa3IUYHBIX MPUCIOCOOTICHUM, Yydesna NTHUI] U 3Beped pasHbIX
BUJIOB, repbapuu pacTeHU# OJU3KUX BUIOB, 00Pa30BaBIINXCS PAa3IMYHBIMU CIIOCOOaMHU.

JlabGoparopHas paboTa «BrIsiBIeHHE U3MEHUUBOCTH Yy 0COOEH OJHOTO BUA.

JlabopaTtopHas pabora «lIpucmocoOyiieHuss OpraHu3MOB W WX OTHOCUTEIbHAs
11e71eCO00Pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OIOTUYECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoJIIoIUA U €é pe3yJibTaThl

Metonsl M3ydeHHs Makpo3BOJoUMU. llaneoHTOnormdyeckue MeTonbl U3yYeHHs
sBommouu. [lepexoansie Gopmbl U GUTOTEHETUYECKUE PSAABI OPTAaHU3MOB.

buoreorpaduyeckue metonbl uydeHus sBononuu. CpaBHeHue (Quiopsl U hayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obGnactu 3emiaud. Bunbl-sHAEMUKH U
PEJMKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POJIOTUUECKHE METOAbl H3YUCHHS
IBOJMIIOLMHU. ['€HEeTHYEeCKME MEXaHU3Mbl SBOJIOUMHA OHTOT€HE3a U IOSBIICHHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOrMYHbIE U aHAJOTMYHbIE OpraHbl. PygumMeHTapHbIe
OpraHbl U aTaBU3MbI. MOJIEKYJISIPHO-TEHETHYECKHE, OMOXMMHYECKHE U MAaTeMaTUYECKUE
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METOAbl M3yYEHHs BBOJMIOUMHA. ['oMosiornuHble TreHbl. COBpPEMEHHBIE METOJIbI
MOCTPOEHUS (PUITOTEHETUYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTallUH U BOJIFOLUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBWia) OHBOMIOUUU. [lpunyun cmenvl @yHKYuUl.
HeoOpatumocTts 3Bomonnu. ApjantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIFOLIUY.

JleMoHcTpanuu

[Toptpetsr: K.M. Bap, A.O. Kosanesckuii, ®. Mrosep, O. ['exkelsb.

Tabmuupl u cxembl: «DWIOr€HETUYECKUN PsA  JIOaan», «ApPXEONTEPUKCY,
«3Bepo3yobie smmeps», «Creronedansy, «Punnodpursny, «CeMeHHbIE TATOPOTHUKI,
«buoreorpaduueckue 30HbI 3eMIny, «/pelid KoHTHHEHTOBY, «PenukThl», «HauaabHbie
CTaaiuu 3MOPHOHAJIBHOTO pPa3BUTUS MO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE U
aHaJIOTUYHbIE OpraHbel», «PynIuMeHTB», «ATaBU3MBD), «XPOMOCOMHBIE HaOOpPHI
YyeloBeKa W IIKMMIIaH3e», «[7aBHble  HampaBieHus — dBomonun», «OOmme
3aKOHOMEPHOCTH 3BOJIFOLII.

OOGopynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJSKH HMCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTApHBIX OPraHoOB U
aTaBU3MOB, KOJJIEKIIUH HACEKOMBIX.

Tema 4. Ilpoucxo:xaenne u pa3BuTHe KU3HUA HA 3emuie

Haydnble runoTe3sl MporuCXOoKIeHUs KU3HU Ha 3emiie. AOMOTEHEe3 U MaHCIIePMUSL.
JloHayuyHble TpeACTaBICHUS O 3apOXKIACHUU KU3HU (KpeanumoHusMm). [wumoresa
IIOCTOSIHHOTO CaMO3apOXKJICHUsl XKU3HU U €€ omnpoBepxkeHue omnsitamu O. Penn,
JI. Cnannanmanu, JI. Iactepa. TIpoucxoxaeHue >xu3Hu U aCTPOOHOIOTHS.

OcHOBHBIE 3Tanbl HeopraHW4eckoi 3Boionuu. [lnanerapHas (Teojoruyeckas)
IBOMIIONMS. XUMHYECKasi SBOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
n3 Heopranmyeckux. Ombir C. Mumiepa u I'. Opu. OOpazoBaHue mOJIUMEPOB
u3 MoHomepoB. KoanepBarnas runotesa A.M. Onapuna, runote3a nepBUYHOTO OyJIbOHA
JIx. XonneiHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hctopusa 3emnn m metonpl €€ uzydyeHus. Mckomaemple OpraHMYecKUE OCTATKHU.
['eoxponosorust u e€ wmetonbl. OTHOCHUTENbHAs W aAOCOJIIOTHASI TEOXPOHOJIOTHS.
['eoxpoHoOsOrMYecKas mKasa: 30Hbl, 3pbl, IEPUOIBI, FTTOXH.

HauvanbHble 3Tanbel opranndeckoi 3Bontouuu. [losiBieHne M 3BOMIOIMSA MEPBBIX
KJIETOK. DBoJtonusi MeTabonn3ma. Bo3HukHOBeHUE nepBbiX dkocucteM. COBpEeMEHHbBIE
MUKpPOOHBIC OMOIJIEHKM KaK aHaJoT TMEepBBIX Ha 3emuie cooOmiecTB. CTpOMATOJIUTHI.
[IpoKkapuOThI U SYKApUOTHL.

[Tpoucxoxnenne 3ykapuoT (CUMOUOTEHE3). DBOJIOIMOHHOE MPOUCXOKICHHE
BUPYCOB. [IponCXOkK/I€HNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HHMKHOBEHHE OCHOBHBIX
IPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIC OTalbl SBOJIONHMHA BBICIIUX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pacteHnii. Beixon pactenui Ha cymy. [1osiBIeHHE CIIOPOBBIX PACTEHUM U 3aBOCBAHUE
umu cymn. CeMeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.
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OCHOBHBIE d3Tambl JBOJIOIUU KUBOTHOTO Mupa. OcHOBHBIE apoMop(]o3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — OSIBIIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie  xOp/iOBbIE >KMBOTHbIE. JKW3HB B BOJE. OBOJIONUSA [O3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentuwinid. [IporcxoxaeHne MICKONUTAOMINX U TTHII.
[Mpunuun xmoyeBoro apoMopdosa. OcBoeHHE OECIO3BOHOYHBIMH U TO3BOHOYHBIMU
YKUBOTHBIMH CYIIIU.

PazBuTHne xu3HM Ha 3eMiie MO 3paM U MEpUOJaM: apXeu, MPOTEPO30il, MaIeo30M,
Me3030M, KaitHo301. OOIas XapakTepuCTHKa KiIMMaTa U T'€OJOTMYECKHUX IPOIIECCOB.
[losiBneHue M pacuBeT XapaKTePHBIX OPraHU3MOB. YTIJIEOOpa3oBaHUE: €ro yCIOBUS U
BJIUSIHUE Ha Ta30BbIM cOCcTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHHUSI — OKOJOTHYECKHME KPHU3HUCHI mpouuioro. Ilpuunssl u
CIEACTBUA MAacCOBbIX BbIMUpaHU. COBPEMEHHBIM HKOJOTMYECKUIl KpPU3UC, €ro
oco0enHoctu. [IpobneMa coxpanenus OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHasg cucTteMa opraHudeckoro wwupa. IlpuHnmnsl kinaccupuxkanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwy, JI. [lacrep, 1.1. Meunukos, A.1. Onapus,
Jx. Xongeiin, I'. Mémnep, C. Muutep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombiTa @.  Pean», «Cxema ombita JI.  Ilactepa
10 U3YYEHHIO CaMO3apOKICHUs )KU3HM», «Cxema onbita C. Mumtepa, I'. FOpw», «3Tarbl
HEOPraHUYECKOW 3BOJIIOIUNY, «l'eoxpoHonorudeckas mkanay, «HauyanbHble >3Tambl
OpraHU4ecKoil 3BoIOUUN», «Cxema 00pa3oBaHMsS 3YKAPUOT MYyTEM CUMOHMOTEHE3a»,
«CucteMa >xuBOW TpHUPOAB», «CTpoeHHE BHpYyca», «ApoMOpQO3bl pPaCTCHHUII»,
«Puanoguth», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIN,
«Mxwn», «llanmopotHukn», «l'ooceMenHble pacTeHus», «Oprasbl [IBETKOBBIX
pacteHui», «Cxema pa3BUTUS >KUBOTHOTO MHPa», «ApOMOP(O3bl KUBOTHBIXY,
«IIpocrenmmey», «KumeunonosoctHeie», «llmockue 4epBu», «YHIEHUCTOHOTHEY,
«Pwi1OBI», «3emHOBOAHBIEY, «lIpecmbikatonuecs», «lITuiby, «MileKOMUTAIOIIUEY,
«Pa3BuTHE XU3HM B apXEUCKOM 3pe», «Pa3BUTHE JKU3HU B IIPOTEPO3OKMCKOU 3PEM,
«Pa3BuTHE XU3HM B NAJICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pey,
«Pa3BuTHe KU3HU B KailHO30MCKOM 3pe», «COBpEMEHHAasl CUCTeMa OPraHuYEeCKOro
MHPAY.

OOGopynoBanue: repOapyuu pacTeHUI Pa3IuYHBIX OTJEIOB, KOJUICKIIMK HACEKOMBIX,
BJIQYKHBIE TIperapaThl »KHWBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIIIOKOKUX,
CKEJIEThI I03BOHOYHBIX KUBOTHBIX, UyUesa MTHUIl U 3BEPEHl, KOJUIEKIIMN OKaMEHEIOCTEM,
MOJIC3HBIX UCKOIMAEMbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Buptyanbnas nmadopatopHas pabora «MoaenupoBanue onbiToB Mrumiepa—Opu
M0 W3YYCHUI0 aOMOTEHHOTO CHHTE3a OPTraHWYECKUX COCAWHEHUH B TEPBUYHOU
aTMocdepe».

JlabopaTtopHas pabora «M3yyeHue u ommcaHuEe UCKOMAEMBIX OCTAaTKOB JIPEBHUX
OPraHUu3MOB.
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[IpakTnueckass pabGota «M3yueHue 0OCOOEHHOCTEH CTPOCHUS PACTEHUH pPa3HBIX
OTJEIIOBY.

[IpakTnueckass pabora «l3ydueHune o0coOEHHOCTENH CTPOEHHUS TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue YeJI0BEKAa — AHTPOIOTeHe3

Paznensl v 3a1aun aHTpONoIOruu. MeToabl aHTPONOJIOTUH.

CraHoBJEHUE TIPEACTABICHHI O TMPOUCXOXKICHUM YEJIOBEKa. Pennurunosnsie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CxoncTBo yenoBeKa € JKUBOTHBIMH. (CHCTEMAaTHYECKOE ITOJIOKEHHE YEJIOBEKA.
CBuzeTenbCcTBa CXO/ICTBA UEIOBEKA C KUBOTHBIMU: CPaBHUTEIIbHO-MOP(OIOTUYECKUE,
aMOpHoIorHYecKue, (HU3n0I0ro-OMoXUMHUIECKUEe, ToBeaeHYeckrue. OTINYUS YeToBeKa
OT JKUBOTHBIX. [IpAMOX0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Burtue
TOJIOBHOT'O MO3ra ¥ BTOPOW CUTHAIIBHOW CUCTEMBI.

JBuwxkymue cuibl ((pakTopbl) aHTpOINOreHe3a: OHOJOTMYECKHE, COLMAIBHBIE.
CooTHolIEeHNEe OMOJIOTUYECKUX M COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OcHOBHbIE CTaaAuu aHTpororeHeza. PaHHue 4YenoBeKOOOpa3HbIe 00€3bsSHBI
(MPOKOHCYJIBI) U paHHUE TOHTUJBI — OOIIME MPEJKH YETOBEKOOOpa3HBIX 00€3bSIH U
JMoe. ABCTPaJONUTEKH — JBYHOTHE IPEAKH JIIOAEH. YeloBEK yMenbld, IEpBbIE
M3TOTOBJIEHUST OpPYIHMH TpyAa. UenoBek NpsIMOXOASIIMKA W TEPBbIA  BBIXOJ JIKOJEU
3a npeaensl Adpukn. YenoBek reiaenb0eprckuii — 00Ul MpeIoK HeaHI1epTaIbCKOTO
YeJI0BeKa U YeJI0BeKa pa3yMHOTo. UennoBek HeaHAepTaaIbCKU KaK BU]I JIFOAEH X0JIOAHOTO
KInMarta. YeroBeK pasyMHbIA COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMHKa.

DOBOJIIOLIMSI COBPEMEHHOTO 4YesoBeKa. EcTecTBeHHBbI OTOOp B  MOIMYJISIUAX
yesioBeka. MyTanMoHHbIN Tipoiiece ¥ noauMopdusm. [lomymnsimonasie BOIHBI, Apend
I€HOB, MUTpalus U «d(PQPeKT 0OCHOBATENS» B NOMYJISLUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckne pacel. [lonstue o pace. bonbmme pacel: €BponeougHas
(eBpasmiickas), aBCTpallO-HETpOMJIHAA (SKBAaTOpUAJIbHAs), MOHTOJOUIHAsA (A3MATCKO-
amMepuKaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa 1o IulaHeTe. EaMHCTBO
yeyioBedeckux pac. HaydyHas HecocTOsATeNbHOCTh pacusMma. IIpucnocobiieHHOCTD
YeJIoBeKa K pa3HbIM YCJIOBHUSIM OKpYyXkarollel cpenbl. BiusHue reorpaduyeckoit cpessl
u apetida reHoB Ha MOP(HOIOTHIO U (HU3UOJIOTHIO YETTOBEKA.

MexaucuuruinHapHble METOIbl B (Pu3nueckoi (OMOJOrM4ecKoi) aHTPOMOJIOTHH.
DBOJIIOLIMOHHAA AaHTPOMOJIOTHS W TMaJICOaHTPOMOJIOTHST YEJIOBEUECKUX MOIYJISIUH.
buoconmanbsHble HccaeAOBaHUS NPUPOABI 4YesloBeKa. lcciiemoBaHME KOIBOJIOLUU
OMOJIOTMYECKOTO U COLMAIBHOTO B UEJIOBEKE.

JleMoHCcTpanuu

[Toprpertsr: Y. HdapBun, JI. JIuku, f.4. Porunckui, M.M. I'epacumos.

Tabmuubl 1 cxembl: «MeToapl aHTPOMOJIOTUNY», «['OJIOBHOW MO3r YenoBekay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKEJIeT ueJoBeKa U  CKEJNeT UIMMIIaH3e,
«PynuMeHThl W aTtaBuU3MbD», «JIBMXKYIIME CHJIBI AHTPONOTEHE3a», «JBOJIOLMOHHOE
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JIPEBO YEJIOBEKay, «ABCTpAIONUTEKY, «UeloBeK yMenblily, «HenoBek NpsMoXoasiuiy,
«/lenucoBckuii yenosex» «Heanaepranbipy, «KpomanboH1s, «[Ipeakn demoBekay,
«DTanbl HBOJIIOIUY YeTIoBeKay, «Packl uemoBekay.

OO6opynoBanue: MYJSHKA OKaMEHEJIOCTEeH, MPEAMETOB MaTePHUAbHON KYJIbTYPHI
MPEKOB YelioBeKa, penpoaykuuu (doTtorpaduu) KapTuH ¢ MHQPOJIOTHYESCKUMHU U
OMONEHCKUMHM  CIOKETaMH  MPOUCXOXKIACHUS  4YeloBeka, (ororpaduu  Haxol0K
MCKOIAeMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0OBEeKa, MOJIENIb Yepera YeoBeKa 1 yeperna
HIMMIIaH3€, MOJIeNIb KHUCTU YeJIOBeKa M KHCTH LIMMIIaH3€, MOJENIM Topca IPEIKOB
YeJI0BeKa.

JlaGopaTtopHas pabora «V3ydyeHne ocoOEHHOCTEH CTPOEHHS CKeleTa 4YesoBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM.

[IpakTuyeckas padota «M3ydeHre HKOJOTUUECKUX alanTallui YeJI0OBEKay.

Tema 6. Dxosoruas — Hayka O B3aMMOOTHOUICHUSIX OPraHUu3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPYKAIOUIeH cpeaoi

3apokneHre W pasBuTHe dKojoruu B Tpyaax A. I'ymbonpara, K.®. Pynbe,
H.A. CeBepuona, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3nienbl 1 3a71a4i S9KOJIOTHH.
CBsI3b DKOJIOTHUH C IPYTUMH HAyKaMH.

Meroabl sxonoruu. [loneBbie HaOMOAEHUS. OKCIEPUMEHTHI B  IKOJIOTHU:
IpUPOIHBIE U TabopaTopHble. MoenupoBaHue B 9KOJIOTUU. MOHUTOPUHT OKpYKaromei
CpEIlbl: JIOKAJIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HavYeHUE SKOJIOTUYECKUX 3HAHUMU ISl YEJIOBEKa. DKOJIOTHUYECKOE MUPOBO33PEHHE
Kak OCHOBa CBs3€M 4esoBeyecTBa C mpupoaoil. DopmMupoBaHHE HKOJIOTMYECKON
KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUS.

JeMoHCTpanuu

[Hoptpetsi: A. I'ymbonbar, K.®. Pynse, H.A. CeBepnos, J. I'ekkens, A. Tencinu,
B.H. Cyxkaués.

Tabmumpl u cxembl: «Pasnmensl skonorum», «Metoasl skonorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIbD.

JlaGopartopHas paboTa «/3yueHne MeTo10B SKOJIOTUYECKUX UCCIICIOBAHUI.

Tema 7. Opranusmsbl u cpeaa 00MTAHUS

Okosornueckre (GakTopbl M 3aKOHOMEPHOCTH uX JeicTBusa. Kiaccudukarms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHblie. OOmume
3aKOHOMEPHOCTH  JIEUCTBHUS  dKoJormueckux (aktopoB. [IpaBuino MuHHMyMa
(K. Ilmpenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOWOHTHBIC
OpTaHU3MBI.

AbGuotnueckue (aktopbl. CBeT Kak sKojorudeckuii daktop. JleiicTBUe pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHWU3MbI. DKOJOTHYECKHUE TPYMIbl PACTCHUU U
YKUBOTHBIX TI0 OTHOIIIEHHUIO K CBeTy. CUTHAIIbHAS POJIb cBeTa. DOTOMEpUOAN3M.

Temnepartypa kak sKosorudeckuit pakrop. JleiicTBue remneparypbl Ha OpraHU3MBbI.
[loiikunoTepMHbIE U TOMOMOTEPMHbBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTraHU3MBbl.
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Brnaxnocts kak  akonoruueckuit  Qakrop. IlpucrnocobneHuss  pacteHui
K TIOJJIep KaHuio0 BoiHOTO Oananca. Kimaccudukanmsi pacTeHUI 110 OTHOIICHHUIO K BOJIE.
[Ipucnoco6ieHus XKUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyIIHAs, IIOYBEHHAs,
IyOMHHAS TMOIIOYBEHHAS, BHYTPHOPTaHU3MEHHAsI. OU3NKO-XUMUYECKHE 0OCOOEHHOCTH
cpen oOutanus opranu3moB. [Ipucnocobenrs opraHu3MoB K KU3HH B Pa3HbBIX cpeax.

buonornyeckue putmbl. BHennue u BHyTpeHHHE pUTMBI. CyTOUYHbBIE U TOAUYHbBIE
putMBIL. [Iprucnoco01eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HH.

XKuznennsie popmbl opranuzmoB. [lonsitue o xuzHeHHou ¢dopme. Ku3HEHHBIE
dbopMBI pacTeHW: JEpeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
oJlHOJNIETHUE TpaBbl. JKU3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI, TC€OOUOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue ¢dakTopel. Bumabl OMOTHUYECKHX B3aMMOJICHCTBUI: KOHKYPEHIIUS,
XUIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapasuTtusMm, koomepamus, MYyTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHU4YeCcTBO). HeTpoduueckue B3auMo1eicTBUS
(Tommueckue, dopudeckue, hadpuyeckue). 3HaUCHUE OMOTHMUYECKHUX B3aMMOJICHUCTBUI
JUIs. CYILIECTBOBAHMUSI OpPraHU3MOB B cpeae oOutaHus. [IpUHIIMI KOHKYPEHTHOTO
UCKJTFOUYEHUS.

JleMoHcTpanuu

Tabmuupr u  cxembl: «Dkoyioruueckue (paxtopb», «CBETOBOM  CHEKTP»,
«IKOJIOTUYECKUE TPYIIbl XUBOTHBIX IO OTHOIIEHHUIO K CBETY», «TeIIOKpOBHbBIC
KUBOTHBIC», «XOJOJHOKPOBHBIE JKUBOTHBIC», «DU3MOJOTHYECKUE  aJanTaluu
KUBOTHBIX», «Cpe/ibl 00MTaHusI OpraHu3MoBy, «buonoruueckue putMbl», « KusHeHHbBIC
bopmbI pacTeHun», «Kr3HEeHHBIE bopmbI KUBOTHBIX), «Kocucrema
IIMPOKOJIUCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOro Jieca», «llemum mnuTanusy»,
«XumHnuectoy, «llapazutuzm», «Konkypenuus», «Cumomnos», «KommeHncanuzmy.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, IPUCTIOCOOTICHHBIX K BIUSHUIO
Pa3JIMUHBIX HKOJOTUYECKUX (HaKTOPOB, repOapuu CBETOJIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJNIOOMBHIC, TEHENIOOMBBIE W TEHEBBIHOCIHMBBIC
KOMHATHBIE pacTeHMs, TepObapuu W KOJUICKIIUU TEIJIOJIOOMBBIX, 3UMOCTOMKHUX,
MOpPO30YCTOMYMBBIX pPACTEHUN, Yydesna TMTHULl U 3Bepei, repOapuum pacTEeHHi,
OTHOCAIIUXCS K TUurpoduraM, Kcepopuram, Me3opuTaM, KOMHATHBIC PACTCHUS JAaHHBIX
IPYIII, KOJJIEKIIUU dKUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax, repoapuul U KOJUICKIIUU
pacTeHUN W JKUBOTHBIX, OOJIAJAIONMIMX YePTaMHU MPUCTIOCOOIEHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIOBUHM KU3HHM, TrepOapuud W KOJUICKIIMM PACTEHUHW U IKUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU YKUBOTHBIX, YUACTBYIOUIUX B Pa3TUUHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTtopHas pabora «BbIsiBIeHHe MPUCTIOCOOTICHUN OPraHU3MOB K BIIMSHUIO
CBETaY.

JlabopaTtopHas paGora «BbIsiBIeHHE MPUCTIOCOOTICHUN OPraHU3MOB K BIIMSHUIO
TEeMIIepaTypb».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
OOUTaHUSY.
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Tema 8. JkoJs10rUsi BUA0OB U NOMYISIIUI

DKOJIOTUYECKUE XapaKTEepUCTUKHU mnomyisuud. [lomynsiuus kak Ouonoruueckas
cuctemMa. Poib HEOMHOPOTHOCTH cpenbl, (HU3UYECKUX OaphepoB M OCOOCHHOCTEH
Owonornd BUAOB B (OPMHUPOBAHWU TMPOCTPAHCTBEHHOM CTPYKTYPHI TOIYJISITUH.
OcCHOBHbBIE TIOKA3aTEIU MOIMYJISIIUKU: YACIEHHOCTh, TIIOTHOCTh, BO3PACTHAS U IOJIOBAs
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALUS.

Dxosioruyeckas CTpykrypa mnonyisiuu. OIlleHKa YHCICHHOCTH MOMYJISIIUU.
JuHamuka nonyisauuu W €€ peryisuus. bUOTHYeCKMH MOTEHIHaNl MOMYJISIUY.
MopaenupoBanue auHaMuKdA mnonyisiuuu. KpuBble pocTa YHCICHHOCTH MOMYJIAINU.
KpuBbie BepKUBaHUS. PeTysiius 9uCIIEHHOCTH MOIMYJISINI: poJih (PaKTOPOB, 3aBUCSIINX
Y HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUIOB (r- U K-cTpaTerun).

[Tonsitue 06 sKoorMUecKoi Hulle Bujaa. Mectoobutanue. MHoOroMepHasi MOJIETh
skosiornyeckon Humm Jk.M. XarunmHcoHa. Pa3sMepbl 3KOJIOTMYECKOW  HUIIH.
[TorenuuanbHas ¥ peaTu30BaHHAS HUILIU.

Bup xak cucrema nonysianuil. Apeasnbl BUIOB. BUIBI M X KU3HEHHBIE CTPATETUU.
DKOJOTMYECKUE SKBUBAIICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS M MHUTpalMi KUBOTHBIX. buosiornyeckre WHBa3UU
4y>KEpOIHBIX BUOB.

JleMoHCTpanuu

[Toprper: Jx.M. XaTunHCOH.

Tabmuublr ©u  cXeMbl:  «JKOJOTUYECKHE  XapaKTePUCTUKU  TIOMYJISIIHI,
«IIpocTpaHcTBEHHAsI CTPYKTypa HNOMYJSALNNY, «Bo3pacTHhle MUpaMUAbl TOMYJISAIIUN,
«CKOpOCTh 3acesieHus MOBEPXHOCTH 3€MJIM PA3IMYHBIMUA OpraHu3zmMaMmn», «Moaemnb
skosnornyeckor Humm Jx. M. XatuuHconay.

OGopynoBanue: repObapun pacTeHUM, KOJUICKIIMHU )KUBOTHBIX.

JlabopaTopHas pabota «IIpucrnocoOaeHust ceMsiH pacTeHUN K PaCcCEIICHUION.

Tema 9. IkoJ10rus cood1ecTB. IKOJOTHIECKHE CHCTEMBI.

CooOmecTBa opranu3mMoB. broieHos u ero crpykrypa. CBsi3u MEXy OpraHu3MamMu
B OMOI1IEHO3E.

Okocucrema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIMOHANIbHBIE OJOKH
OpraHU3MOB B SKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue
ypoBHU. Tpodudeckue 1enu u cetu. Aouotudeckue 0J0ku 3kocucteM. [10UBBI U UITbI
B sKocucTeMax. KpyroBopoT BeIIeCTB M MOTOK SHEPTHH B 3KOCHCTEME.

OcHOBHBIE TIOKa3aTelu SKocHcTeMbl. bromacca M mpoayKuusa. DKOJIOTHYECKUE
NUPAMUJIBI YUCEIl, OMOMACCHI U YHEPTHH.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. IlepBuuHbie u
BTOPUYHBIE CYKIIECCUM U WX NMPUYUHBI. AHTPOIOI€HHbIE BO3JECHUCTBHS Ha CYKIECCHUU.
KnumakcHoe coobiectBo. bruopaznooOpaszue u mojiHOTa KpyroBOpoTa BEIIECTB — OCHOBA
YCTOWYUBOCTH COOOIIECTB.

[IpupoaHbIE PKOCUCTEMBI. JKOCUCmEMbL 03€p U peK. IKoCucmemvl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€Co8, Cmeneu, nyCmbitb.

28



AHTpOIIOT€HHBIE AKOCUCTEMBI. ArposkocucTema. ArpoiieHo3. Paznuuusa mexny
aHTPOIIOT€HHBIMU U MIPUPOJHBIMHU YKOCUCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas diopa u
dayna. CuHaHTpOmHM3amus TOPOJCKOW (hayHbl. bronormdeckoe W XO03SMCTBEHHOE
3HAUEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBUN  OpPraHU3MOB
B dKocucTeMax. Posib kackaonoeo sghghekma u 6u008-30udpuxamopos (Kiouesvlx 6U008)
8 yHkyuonupoeanuu sxocucmem. IlepeHOC >HEPrUM M BEUIECTB MEXKAY CMEKHBIMU
DKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIUA M 3KOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTPONIOTEHHBIX BO3JICHCTBUM.

Mexanuzmvl 6030eticmeusi 3a2psA3HeHUll pa3HblX MUNO08 HA CYOOP2AHU3MEHHOM,
OP2aHUSMEHHOM, NONYJIAIYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKONO2UUECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  6030eticmeus.  MeTogoorTusT ~ MOHMTOPHUHIA
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX SKOCUCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMAa IMIMPOKOIMCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHBIE TPYNIBl OPraHU3MOB
B 3KOcucTeMe», «KpyroBopoT BelIecTB B dkocucteMmey, «llenu nutanus (macrOumrHasi,
NETpUTHAS)», «IKOJOTHYECKas TMHpaMUlia 4Yucen», <« IKOJOTUYECKass MHUpaMHIa
onomMaccel», «JKoJorhyeckas mnupamuaa osSHeprum», «OOpazoBanue 00J0Tay,
«IlepBuuHas cykueccusi», «BoccTaHOBIEHHE Jieca TOCIE MOXKapa», «IKOCUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BelIECTB M IMOTOK SHEPIHMH B arpoleHO3e»,
«IIpumepnl ypOOIKOCUCTEM.

Oo6opynoBanue: repOapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, 4dydesia NTHI] U
3Bepeil, repOapuu KyJbTYPHBIX W JUKOPACTYIIUX PACTEHUN, aKBapUyM KaK MOJEIb
SKOCHUCTEMBI.

IIpakmuueckas paboma «VI3yduenue u onrucaHmue ypo0oIKOCUCTEMBD.

Jlabopamopnas _paboma «W3yueHue pazHOOOpa3us MEJIKUX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX YKOCUCTEMAX).

Ixckypcus «IKCKypcus B THTUYHBIA OMOTE011eH03 (B 1yOpaBy, OEpe3HsIK, CIbHUK,
Ha CyXOJIOJIbHBIN WJIM MOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi « IKCKYPCHSI B arpO3KOCUCTEMY (Ha IOJI€ UM B TEIIUYHOE XO3KUCTBO)».

Tema 10. Buocdepa — rnodasbHas IKOCHCTEMA

buochepa — oOmemnanerapuas o6ojouka 3eMid, TJA€ CYIIECTBYET WIH
CyllleCTBOBaJia >KM3Hb. Pa3BuTue mpeacTtaBieHuid o O6mocdepe B Tpymax I. 3rocca.
VYuenne B.U. Bepnaackoro o 6umocdepe. O6mactu 6uochepsl u e€ cocrar. JKupoe
BeIECTBO Ouochepsl U ero PyHKIUU.

3akoHOMEpHOCTH cymiecTBoBaHMus Ouochepbl. OcobeHHOCTH Ouochepsl Kak
ro6anpHOM 3KocucTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsi
BEIIECTB M OWOTEOXMMUYECKHE UHUKIbI (Yyriepoja, a3oTa). PUTMHYHOCTH SIBICHHIMA
B Ouocdepe.
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3oHansHOCTH OMOchepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIIH: TYHIIpAa,
XBOMHBIE JIECa, CMEIIAHHbIE U IIMPOKOJUCTBEHHBIEC JIECA, CTENMU, CABAHHBI, ITYyCTHIHU,
TPONHMYECKHUE JIECA, BHICOKOrOphbs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHpP OHMOMOB
CYILIH.

Ctpyktypa U (pyHKIHS KUBBIX CHCTEM, OIEHKAa MX PECypCHOTO MOTEHLHada U
ouochepHbIX PYHKITUH.

JleMoHcTpanuu

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

Tabmumsr u cxemsl: «l'eochepst 3emmm», «KpyroBopoT azora B mpupoje»,
«KpyroBopor yriepoma B npupone», «KpyroBopoT KHCIOpOJa B IPUPOIEY,
«KpyroBopoT Bozbl B npupojie», «OCHOBHbIE OMOMBI Cyln», «KiimMarnueckue nosca
3emmn», «Tynapay», «Tailiray, «Cwmemanueii Jsecy, «IIIMpOKOTMCTBEHHBIA JEC»,
«Crenby, «CaBanHay, «Ilycteinsy, « Tponnueckuii necy.

ObopynoBanue: repbapun pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kamomas cpeaa

DKOJIOTHYECKHE KPU3UCHl U MX NMpUYMHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3yIIHOM cpeapl. OXpaHa BO31yXa. 3arpsi3HEHUE BOJHOU cpeibl. OxpaHa
BOAHBIX pecypcoB. Paspymenue nousbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

AHTpPOIIOTEHHOE BO3JECUCTBUE HA PACTUTENBHBIM M JKMBOTHBIM Mup. OxpaHa
PACTUTENILHOTO U )KUBOTHOTO MUpa. OCHOBHBIE MPUHIIMITBI OXpaHbl Ipupoibl. KpacHbie
kauru. Oco6o oxpansiemeie nipupoausie Tepputopun (OOIIT). boranudeckue caasl u
300JIOTMYECKUE MapKH.

OCHOBHBIE TPUHIMIB YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA M IPHUPOIBI.
PanmonanbHO€ NPUPOAOIIOJIB30BAHUE U COXpPaHEHHE OMOJIOTMYECKOro pazHooOpas3us
3emun. OO1IME 3aKOHOMEPHOCTH I100ANBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPHU3HUCA U €T0 BEPOATHBIE TIOCIIEACTBUS.

Pa3BuTne METOAOB MOHUTOPUHIA Pa3BUTHUS OIMACHBIX TEXHOTCHHBIX IPOILIECCOB.
Cucmemmubie uccied08anus nepexooa K pecypcocoepezaioujeli u KOHKYPeHmMocnocoOHOu
anepeemuxe.  buonoeuuecxoe  pasnoobpazue u  buopecypcvl.  Hayuomanvnwie
UHGOpMayUoHHble cUcmeMbl, obecneuusaoujue 00Cmyn K UHGOpMayuu no coOCMosTHUIO
omoenvbHblX 8u006 u dxocucmem. OCHOBbL IKOpeadUTUMAYUU IKOCUCEM U CNOC00O08
OopbOBI ¢ buonospedcoenusmMuY. PexoncmpyKkyus MopcKux u Ha3eMHbIX IKOCUCTIEM.

JleMoHCcTpanuu

Tabmuubl 1 cxembl: «3arps3HeHue atMocdepbl», «3arpsizHeHrue TUAPOChHEphD,
«3arpsizaenue nouBb», «llapauKoBEIl 3P dexT», «Ocob0 oxpaHseMble MPUPOTHBIE
TeppUTOpUN», «MoJieu ynpaBisieMoro MUpPay.

O6opynoBanmue: Gpororpaduu OXpaHsIeMbIX pACTEHUN U )KUBOTHBIX KpacHo# KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH peruoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO BUOJIOIT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yJIbTaTaM OCBOCHUSI 00yYarOIIUMUCS
mporpaMM CpemHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC, METANpeAMETHBIC U
MpeMETHBIE.

B cTpykType JIMYHOCTHBIX pPe3yJbTAaTOB OCBOEHHUS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CJEAYIONIUE COCTABJISIONIME: OCO3HAHHE OOYYAIOIIMMUCA POCCHICKON
rpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH W
CaMOOTIPE/ICIICHUIO, HAJIMYUE MOTHBAIIMU K OOYUYEHUIO OMOJIOTHH, IeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMUHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAauLMUA  pa3BUTUA  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MPUCYIIUMH CUCTEME OHOJIOTHYECKOTO 00pa30BaHMUS,
HaJMyue MPABOCO3HAHMS SKOJIOTUYECKOW KYJIbTYpPbl, CIIOCOOHOCTU CTaBUTh ILIEJIH U
CTPOUTH >KU3HECHHBIC ILJIaHBI.

JIngyHOCTHBIE pe3yNIbTaThl OCBOCHMSI MPOrpaMMbl MO OWUOJOTUU JIOCTUTAIOTCS
B  CIMHCTBEYYEOHOM M BOCHUTATEIbHOM JEATENBHOCTH B  COOTBETCTBUU

C TPAAUIIMOHHBIMU POCCUIUCKUMU COLMOKYJIbTYPHBIMHU, UCTOPUUYECKUMH U JYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSMH, TPHUHATBIMH B OOIIECTBE IMpaBUJIaMU W HOpPMaMu
MOBEJCHUS M CIHOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHUS, CAMOBOCIHTAHHUS W
CaMOpa3BUTHUsA, PA3BUTUSI BHYTPEHHEW MO3UILIMMU JIMYHOCTH, NATPUOTH3MA U YBaXKEHUS

K 3aKOHY U MPaBOMOPSJIKY, YEJIOBEKY TPyAa U CTApUIEMY MOKOJEHUIO, B3AUMHOTO
yBaXEHUs, OEpPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACICAMI0 M  TPATUIUSAM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepannu, Npupoae U OKPYKarOIIEH cpelie.

JIn4HOCTHBIE PE3yJIbTAaThl OCBOCHHS Y4€OHOTO mpeameTa «bruoNorusy T0KHbBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYYAIOIIUXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW  BHYTPEHHEH TO3WIMEH  JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpHEHTAIIUM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOITUX TPATUIIUOHHBIM

IIEHHOCTSIM POCCHICKOTO OOIECTBA, pACIIUPEHUE >KU3HEHHOTO OMBITA W OMbITAa

NEATEIIbHOCTH B MPOLECCE peaau3alid OCHOBHBIX HAMPABJICHUN BOCIUTATEIIBHOU

NEATEeIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMK OOYyYarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAaHWE CBOUX KOHCTUTYITMOHHBIX TIPaB M OOS3aHHOCTEH, YBa)KEHUE 3aKOHA
Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESITEIBHOCTH TPH CO3MaHUH YYEOHBIX
MIPOCKTOB, PEIICHUHN YYCOHBIX M IMO3HABATEIHHBIX 3aJ1a4, BHITTOJIHCHHH OMOJIOTHYECKUX
HKCHEPUMEHTOB;
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CIIOCOOHOCTH OMNpPENEHATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHUE YYHTHIBATH B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI IO/ C pa3sHBIMU YOEKJACHUSAMHU, KYJIbTYPHBIMH IICHHOCTSAMHU U
COIMAJIBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMIOJIHEHUSI YICOHBIX,
MO3HABATEIILHBIX U MUCCIIEAOBATEILCKUX 3a/1au, YBAKUTEIHLHOTO OTHOIIECHUS! K MHEHHUIO
OTIITIOHEHTOB TIPH 0OCYKJIECHUU CITIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHNS;

TOTOBHOCThH K TYMaHUTAPHOW 1 BOJIOHTEPCKOM NIEATEITHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKON HACHTUYHOCTH, MNaTPUOTHU3MA,
YBaXKEHHUSI K CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTHU mepen PoamHo#, ropaoctu
3a CBOM Kpail, cBOW PoauHy, CBOWM S3bIK W KYJbTYpy, MNPOLLIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0O U TaMIATHUKAM TPUPO/IBI,
JTOCTUXKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAHOBIICHUE U Pa3BUTHE
OMOJIOTMH, TIOHUMAaHUs 3HAYCHUS OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU
4eJI0BeKa M COBPEMEHHOI'0 OOIIECTBa;

uaenHas yO0exAEHHOCTb, TOTOBHOCTh K CIyXEHHIO M 3ammure (OreyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYUBOTO  OyAYIIEro;
OTBETCTBEHHOE OTHOLIECHUE K CBOMM POIUTEISAM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHSATUS LEHHOCTEN CEMEWHOM KM3HU B COOTBETCTBUM C TPAAULIUAMU

HaponoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

ITIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSABIIATH
KayeCTBAa TBOPYECKOU JINYHOCTH,

5) pusuveckoro BocnuTaHusA, POPMUPOBAHNS KYJIbTYPbI 310POBbS 1
IMOIUOHAIBHOIO 0JIATONOTYYHS:

MOHMMAaHUE U pealn3alus 3J0pOBOr0 U 0e30macHOro odpasa >KM3HH (30pOBOE
NUTaHue, COOJII0ICHNE TUTMEHWYECKUX MPaBUIl U HOPM, COATaHCHUPOBAHHBIA PEXKUM
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3aHATUN W OTIbIXA, PETysipHas GU3nYecKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (PU3WYECKOMY U TICUXHUYECKOMY
310POBBIO;

MOHMMAaHNE LIEHHOCTU MPaBWJI MHIWBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTro
IIOBEJCHUS B CUTYALMX, YTPOXKAIOIIMX 340POBBIO U KU3HH JIFOJICH;

OCO3HaHWE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIYEK (yMOTpeOIeHHUS
aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCTIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IEHHOCTH MacTepCTBa, TPY10JIt00uE;

TOTOBHOCTh K AKTUBHOW JI€ATEIHHOCTH TEXHOJIOTUYECKOM W COLMAIbHOU
HAIpaBJIEHHOCTH, CHOCOOHOCTh WHUIMHUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJHSATH TaKyIO JESTEIbHOCTH;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON NEATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBINA BBHIOOP Oyayliel npodeccur U peaan30BbIBaTh COOCTBEHHbBIE
YKU3HEHHBIC IIJIaHbl;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) 3K0J10TrN4Y€CKOro BOCTINTAHUS:

HKOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K TMPHUPOJIE€ KaK HCTOYHHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE  YPOBHSA  DKOJOTHYECKOM  KYJIbTYypbl: TPUOOPETEHHE  OIbITA
IJIAHUPOBAHHUS MOCTYNKOB U OLEHKHA MX BO3MOXHBIX IMOCJIEACTBAN [JII OKPYXKAOUIEH
Cpenpl;

OCO3HaHHE TJI00AIBHOTO XapaKTepa SKOJOTHIYECKUX MPOOIIEM U IMyTeH UX PEIICHUS;

CIIOCOOHOCTH MCHOJB30BATh MPUOOpETaEMbIe TPU U3yUYEHUH OUOJIOTUH 3HAHUS U
YMEHHUS TIPU PEIICHUH NpOoOJIeM, CBSI3aHHBIX C PallMOHAIBLHBIM MPUPOIONIOIB30BaHUEM
(coOmroieHue TpaBWJI TMOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXpaHEHUE
paBHOBECHS B DKOCHUCTEMAX, OXpaHy BUJIOB, YKOCUCTEM, Orochepsr);

AKTUBHOE HEIPUATHE ACHUCTBUN, NPUHOCALIMX BpEI OKPYXKAIOLIEW INPUPOIHOU
cpelne, yMEHHE TMPOTHO3UPOBATH HEOIATOMPHUSATHBIE JKOJIOTHYECKUE MOCICICTBUS
MPEeANTPUHUMAEMBIX JIEUCTBUN U TIPEIOTBPAIATh UX;

HAJIMYKME PA3ZBUTOTO IKOJOTMYECKOTO MBIIIJICHHS, 3KOJOTHYECKOW KYJIBTYPBHI,
ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HAIMPABIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIBHOW IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B PAKTUYECKOU JAEATEIBHOCTH SKOJIOTUUECKON HATPABICHHOCTH;

8) neHHOCTH HAYYHOT 0 IO3HAHMSA:
c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKM M OOLIECTBEHHOW NPAaKTUKHU, OCHOBAHHOTO HAa JHAJOre KYJBTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;
COBEpIICHCTBOBAHMUE S3BIKOBOM M UWUTATENbCKOW KYyJIbTYypbl KakK CpeICTBa
B3aMMOJICHCTBHS MEXKTYy JIIOJIbMU U TTO3HAHUS MUDA;
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MOHUMaHUe crienupUKN OMOJIOTUH KaK HayKH, OCO3HaHUs €€ posid B POpMHUPOBAHUN
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IEJIOCTHOTO  MPECTaBICHUS
00 OKpY’KarollleM MUpPE KaK O €JMHCTBE MPUPOIbI, YeJIOBEKa U OOIIECTBA, B MIO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH TPoOJIeM COXpPaHEHHs MPUPOTHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OWMOJOTHHM Ui COBPEMEHHOW ITUBUIIM3AINH:
oOecrieyeHusT HOBOI'O YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHU, CIIOCOOHBIX peIIaTh PEeCypCHBbIE MPOOJIEMbl Pa3BUTHS YEIOBEYECTBA,
noucka TyTed BBIXOJAa W3 TJOOANIBHBIX JKOJOTUYECKUX NpoOieM U obecrneueHus
nepexoga K YCTOMYHMBOMY pPa3BUTHIO, PAIlMOHAILHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HMU;

3aMHTEPECOBAHHOCTH B TMOJIyYCHUU OMOJIOTUYECKUX 3HAHUI B LIEJSX MOBBIIICHHUS
oOmieil KyJIbTYphbl, €CTECTBEHHO-HAYyYHOM TpPaMOTHOCTHU, KaK COCTaBHOM YacTu
(YHKIIMOHAJIBHOW TPAaMOTHOCTH OOydamoIuxcs, (opMupyeMol MpuU HU3yUYEHUU
OMO0JIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCHOJIb30BaTh MOJy4YaeMble 3HAHMS JUJIs aHaJIU3a U OObSICHEHUS
SIBIICHUIN OKPYKAIOMIETO MHUpPa U MPOUCXOIANINX B HEM W3MEHEHUH, YMEHHE JenaTh
00OOCHOBaHHBIC 3aKIIIOUCHHUS HAa OCHOBE HAY4YHBIX (DAKTOB M UMEIOMIUXCS JaHHBIX
C LIETIBIO MOJTyYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITETTLHO UCIOIb30BaTh OMOIOTUYECKUE 3HAHUS JUIsI PEILICHUS
po0JIeM B peasbHbIX KU3HECHHBIX CUTYaIIUSX;

OCO3HAaHWE LEHHOCTH HAay4YHOH JESTeNbHOCTH, TOTOBHOCTb OCYILECTBIAThH
MIPOEKTHYIO M UCCIIENOBATENBCKYIO MESTENBHOCTh HHINBUYaTbHO U B TPYIIIIE;

TOTOBHOCThH U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BAHMIO,
K aKTUBHOMY IIOJTyY€HHUIO HOBBIX 3HAHUM 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yiabTaThl OCBOCHMS y4eOHOro mnpeaMera «bUOJIOTHS»
BKJIFOYAIOT:  3HAUYUMble JUIsi  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIEHAYyYHbIE TOHSATUS, OTPAXKAIOIINE
[[EJTIOCTHOCTh HAYYHOUM KapTUHBI MUpPa U CHIEU(PUKY METOAO0B MO3HAHUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAyYHbIN
dbakT, TPUHLMI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHUE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUE); YHUBEPCATIbHbIC yUeOHbIC ICUCTBUS

(To3HaBaTeIbHbBIC, KOMMYHHKATHBHBIC, PETYJIATUBHEIC), o0ecTeunBaroIINe
dopmupoBanre (YHKIMOHAIBHOW T'PaMOTHOCTH U COIMAIBHOW  KOMIICTCHIIUH
00y4JaroImxcs; CIIOCOOHOCTH o0yJaromxcst WCIIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAJbHBIE YYCOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COMAIILHOU MTPAKTHUKE.
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B pesynpraTe m3ydeHus OuoJIOTMM Ha YpOBHE CpemaHero oOmiero oOpa3oBaHUS
y oOyuarorierocss OyayT cpOpMHpPOBaHBI MO3HABATEIbHBIC YHHBEpPCAIbHBIC Y4YeOHBIC
NCHCTBUS, KOMMYHHKATUBHBIC YHHBEpPCAJIbHBIC Y4YCOHBIC JEHUCTBHSA, PETyISATHBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC JICHCTBUS, COBMECTHAS JCSITCIBHOCTD.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
ba3oBble joru4yeckue AeHCTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyaTU3UpOBaTh MPoOIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JJOTHYECKOIO MBIIUICHU (aHAIN3a,
CHHTE3a, CPaBHEHUS, KJIacCU(PUKALMHU, 00001EHH ), pACKPbIBAaTh CMBICII OMOJIOTMUECKUX
NOHATUH (BBLACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH CBA3U C JPYTUMH
MOHATHUSIMU);

ONPENEIIATH LENU ACITENBHOCTH, 33/1aBas TIAPAMETPBI U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS JUIsl 00BCHEHUS (PAKTOB U SBJICHUMN KUBON
IIPUPOJIBI;

CTPOUTbH JIOTUYECKUE PacCyk AeHUs (MHIYKTHBHbBIE, JEIYKTUBHBIE, 10 aHAJIOIHH),
BBIABJIAITE 3aKOHOMEPHOCTHM M INPOTUBOPEYUsS B PACCMATPUBAEMBIX SIBJICHMX,
(GOpMyIMPOBATH BHIBObI U 3aKIIOUYEHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPENCTBA ISl TPEICTABICHUS CYLIECTBEHHBIX
CBSA3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
pa3HOro pojia, BHIABIECHHBIX B PA3IMYHBIX HH(POPMAILIMOHHBIX HICTOYHHKAX;

pa3pabaThiBaTh IIJIaH pEIIEHUs NpoOJeMbl C Y4E€TOM aHajdu3a HMEIOIIMXCS
MaTEepUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHHBATh COOTBETCTBUE PE3YJBTATOB
L[EJISIM, OLICHUBATh PUCKU MTOCIEACTBUN IEATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PA0OTy B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLICHUH KU3HEHHBIX IPOOJIEM.

ba3oBble uccienoBare/ibcKkie J1eHCTBUA:

BJIQJICTh HaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW W TMPOCKTHON JESITEIBHOCTH,
HaBBIKAMH Pa3peIICHUs MPoOJIeM, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MOWCKY METOJIOB PEIICHMs] MPAKTUYECKHX 3aj7a4, MPUMEHEHHUIO Pa3InYHBIX METOJIOB
TTO3HAHUS,

MCIIOJIH30BATh PA3JIUYHbBIC BUJIBI ICITEIILHOCTH TI0 MOJTYYEHUIO HOBOTO 3HAHMS, €TO
WHTEPIpPETAIUN, TPEoOPa30BAHUIO U TPUMEHEHHUIO B YUCOHBIX CUTYAIUAX, B TOM YHCIIC
P CO3/IaHUH YYCOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBIA THUN MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH,
KITIOYEBBIMH MMOHATHSIMHI H METOIAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4¥ B 00pa30BaTEILHON NEATEILHOCTH
Y )KU3HCHHBIX CUTYaIIUsX;
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BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJABUTATh
TUIOTE3y €€ pelieHHs], HaXOIUTh apTyMEHTHI IS TOKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh IapaMeTPhl U KPUTCPUH PCIICHHS,

aHAJIM3WPOBATh TIOJYYCHHBIC B XOJIC PCIICHUS 33Ja4H PEe3yJIbTaThl, KPUTHICCKU
OILICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHTYyaIlUsiIM, OIICHWBAaTh IPUOOPETEHHBIA  OIIBIT;

OCYIIECTBIIATH LIEICHAIIPABICHHBIHN TOUCK IMEPEHOCa CPEACTB M CIIOCOOO0B ICHCTBHSI
B Ipo(heCCHOHATILHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B I[I03HABATCIBHYI0 W MPAKTHYECKYIO 00JacTH
KU3HECATCIILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICH, ITPEJIIaraTh OPUTHHAIBHBIC MIOXOIbI M PEIICHHS, CTABUTh
POOJIEMBI M 33J1a4H, JOMYCKAIOIINE aTbTCPHATHBHBIC PEIIICHHS.

Pab6ora ¢ undopmanmueii:

OpUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHPOpMAIUHU (TEKCTe Y4eOHOro
1nocoOus1, HayYHO-MOIMYJISIPHOM JINTEpaType, OMOJOTMYECKUX CIIOBAPSAX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETE), aHamu3upoBaTh UHGPOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM IPECTABICHUS, KPUTHUECKH OILIEHUBATh €€ JI0CTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(opMyIMpPOBATH 3aMIPOCHl U MPUMEHSATh PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
ounosiornyeckoi nHGopmaru, He0OXOAUMOM ISl BEIOJIHEHUST YYEOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HWCHOJIb30BaHUS  MH()POPMAMOHHO-KOMMYHHKATHUBHBIX
TE€XHOJIOTUI, COBEPILICHCTBOBATh KYJIbTYPY AKTHMBHOTO MCIOJb30BaHUS PA3ITHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY MpeaCTaBICHUS OMOIOTMYECKOM
uH(popmanuu (cxeMbl, rpaduku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HayUHbIHN S3bIK B KAYECTBE CPEICTBA NpU paboTe ¢ OMOJOTHUYECKON
uHpopmaluen: TpUMEHSITh XUMHYECKHe, (pu3nyeckue W MaTeMaTUYECKUE 3HAKU U
CHUMBOJIbI, (OpMYJIbI, a00OpeBHaTypy, HOMEHKIIATYPY, UCIIOIb30BaTh U TPEOOPA30BBIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJITHOCTH;

BJIaJIeTh HAaBbIKAMM PACIIO3HABAHUS W 3allMThl MH(pOpManuu, WHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeilCTBUS

OO01menue:

OCYIIECTBJISITh KOMMYHHKAIIMM BO BceX cdepax KU3HHU, aKTUBHO YYaCTBOBATh
B JIMAJOrTe WU JUCKYCCHHU IO CYIIECTBY OOCYXIaeMoWl TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJACHUS OTHOCHUTEIBLHO BBITIOJTHEHUS MpejaracMoi 3ajiauu,
YYUTBIBATh MHTEPECHI U COTJIACOBAHHOCTh IMO3UIIMHN JPYTrUX YYACTHUKOB JHAJIOra WU
JIUCKYCCHN);
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pacrmo3HaBaThb HeBepOalbHblE CpeACTBa  OOIEHHUs, TIOHMMaTh 3HAa4YCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlud, YMETh
CMSATYATh KOH(QJIMKTHI ¥ BECTH TIEPETOBOPHI;

BJIQJCTh Pa3IUYHBIMU CHOCOOaAMU OOIIEHHS W B3aUMOJCHCTBUSA, MOHHUMATH
HaMEpEHUs JIPYTUX JIOAEH, MPOSBIATH YBAXKUTEIBHOE OTHOLIEHHWE K COOECEIHUKY W
B KOPPEKTHOU PopMe HhopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHasi 1eATENIbHOCTD:

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHHOW U HHAUBUAYAIbHON pabOThI
IPU PEIICHUN OMOIOrHUecKOl MpobeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPYNIIOBBIX (H)OPM B3aMMOJEHCTBHS NPU PEILICHUH YYEeOHOU 3a7auu;

BBIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUI C YUETOM OOIIUX UHTEPECOB
Y BO3MOXHOCTEH Ka)/10T0 WICHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM JIE€ATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JEUCTBHS 110 €€ TOCTHKEHUIO: COCTABIIATH IJIaH IEUCTBUM, PACTIPEIEIIATH POJIA C YUETOM
MHEHUI yYaCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJAJa M Ka)XJOro y4acTHHKA KOMaHJIbl B OOLIMii
pe3yabTaT 10 pa3padOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TPOEKThI, OLEHWBATh HWJEM C TO3ULUUU HOBHU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUWA JJIS BBIABICHUS MPOOJIEM M WX PEIICHUs
B )KU3HCHHBIX U YYCOHBIX CHTYaITUSX;

BBHIOMPATh HA OCHOBE OMOJOTHYECKUX 3HAHWU IICJIEBBIC U CMBICIOBBIC YCTAHOBKH
B CBOMX JICHCTBHSIX M TIOCTYIIKAaX IO OTHOIICHUIO K )KHBOU MPUPOJIC, CBOEMY 3J0POBBIO
U 3JTOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEIIbHO  OCYIIECTBIIATh IO3HABATEIIbHYIO JCATCIBHOCTh, BBISBIATH
npoOiemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOMN
NEATESILHOCTH W KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEIIbHO COCTaBIIATH IJIaH PEIICHUs MPOOJIEMBbI ¢ yU4ETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUYTCHUIA;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacmmpsaTh paMKi y9€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHHIA;

JeNaTh OCO3HAHHBIA BBIOOpP, ApPTryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PeIleHHUE;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO W TPOSIBICHUIO HIMPOKOW IPYIUIMU B PA3HBIX
0o0NacTsAX 3HAHWM, IMOCTOSHHO TMOBBIINIATH CBOM 0OOpa30BaTEIbHBIM U KyJIbTYPHBIM
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIQJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMi, UCIOJIb30BATh
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYaIlNH, BEIOOpA BEPHOTO pElICHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO MIPUHUMATh PEIIECHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MIPU aHATIU3€E PE3YIHTATOB €SI TEILHOCTH;

IlpunsTHe ceds U APYIrUx:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
NPUHUMATHh MOTHBBI U ApTYMEHTHI APYTUX IIPU aHAJIU3€E PE3YIbTATOB JEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MIPaBO JAPYIUX HA OLIUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOT0 YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOCHUS COEPKaHUA yaeOHOTO npeameTa «buomorus
Ha YIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha oOecrieueHue Mpo(UILHOTO OO0yuUeHHUS
oOyuvaronuxcst 6nonorud. OHM BKIIIOYAIOT: cnenuduyeckue uisi OMOJIOTUHA Hay4yHbIE
3HaHWs, YMEHHS MW CHOCOOBI JEHCTBHII TI0O OCBOCHHIO, HHTEpIpPETallud U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO TMOJTYYEHHMIO HOBBIX 3HAHUN U HUX
NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX, a TAaKK€ B PEATbHBIX >KU3HEHHBIX CHUTYAIlHsX.
[TpenmMeTHbIE pe3yabTaThl NPEACTABICHBI 110 TO1aM U3YUYECHHUSL.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTro mpenmMera «buonorus» B 10 kiacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (POpPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KAPTWHBI MUpPA, B MO3HAHWU 3aKOHOB
OpUPOABl W PEIICHUH MPOOJEeM pPaIMOHATBHOTO MPUPOIONOIb30BaHUS, O BKJIAJE
POCCHICKUX U 3apYOekKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BJIQJICHUE  CHUCTEeMOW  OMOJIOTMYECKMX  3HAaHMM,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE OWOJIOTHYECKUE TEPMUHBI U TOHATHUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CAMOPETYJISIUs, CaMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT W pPa3BUTHE), OUOJIOIMYECKHE TEOpUU (KJIETOYHAs TEOopHs
T. IllBanna, M. IlInennena, P. BupxoBa, XpOMOCOMHAas TE€OpUs HACIEACTBEHHOCTH
T. Moprana), yuenus (H.M. BaBuiioBa — 0 1ieHTpax MHOT000Opasusi U MPOUCXOKISHUS
KYJbTYPHBIX PACTEHUM), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJICHMUS,
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pacuIeIUIEHHs, YWUCTOTHI TraMeT, He3aBUCUMOro HacieaoBanus ['. Mennens,
TOMOJIOTHYECKHX PSIIOB B HacyieacTBeHHOM n3MeHunBocTu H.M. BaBuioBa), mpuHIUIIBI
(KOMILIEMEHTapHOCTH);

BJQJICHUE OCHOBHBIMH  METOJIaMU HAy4YHOIO  I[IO3HAHMS,  HCIOJIb3YEMBIX
B OHOJIOTMUECKHUX HCCICNIOBAaHUSAX IKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHHE, YKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIECTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCle OakTepui,
rpubOB, pacTeHUM, KUBOTHBIX M YEIIOBEKa, CTPOCHHUS OPraHOB U CHCTEM OPTaHOB
pacTeHuM, S>KUBOTHBIX, YEJIOBEKA, TMPOIECCOB >KU3HEAEATEILHOCTH, MNPOTEKAIOIIUX
B OpraHU3Max pacTeHHi, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: OOMEHA
BelleCcTB (MeTadoyM3M), TPEBPALLECHUS SHEPruM, OpOKEeHHs, aBTOTPO(HOIO U
reTepoTpopHOro TUIIOB MUTaHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a,
ramMeToreHesa, -AMOpPHOreHe3a, MOCTAIMOPHUOHAIBHOIO  PAa3BUTHSA, PA3MHOXKECHHS,
WHJUBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOrEHEe3a), B3aUMOJICUCTBHUS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOODa;

YMEHUE YCTaHABIMBAaTh B3aUMOCBS3M MEXAYy OpPraHOMJAMH KIETKH U UX
GyHKUIUSIMHU, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW M UX (QPYHKIUSMU, MEXKITY OpraHaMH U
CUCTEMaMHU OPTraHOB y PACTEHH, KUBOTHBIX M YEJIOBEKA W HX (PYHKUUSIMH, MEXIY
CUCTEMaMHU OPraHOB M MX (YHKUHUAMH, MEXAY 3TaraMd OOMEHa BEIIECTB, dTanamMu
KJIETOYHOTO IIMKJIA M JKU3HEHHBIX ITMKIOB OPraHU3MOB, J3TaraMu 3MOPHOHAIBHOTO
pPa3BUTHS], TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM M (PaKTOpaMH CPEIbl OOUTAHMUS;

YMEHHUE BBISIBIATh OTIUYHUTENIbHbIE MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pPacCTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTMI0O W CHUMBOJIMKY JUJIsl JOKa3aTeIbCTBAa POJICTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIIL;

yMEHUE peraTh OMOJIOrMUECKHE 33]1a4H, BBISIBISAT IPUYNHHO-CIIEICTBEHHBIE CBS3H
MEXIy MCCIIeTyeMbIMH OMOJOTUYECKUMH MIPOLIECCAMU U SIBJICHUSIMH, J€JIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHUE BBIMOJTHATH JIA0OPATOPHBIC U MTPaKTUYECKUE PabOThI, COOII0ATh MpaBHiia
npu paboTte ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

yYMEHHUE BBIIBUTATh TMIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIILHBIMU CPEICTBAMHU,
dbopMyIupys 1eNb UCCIEeIOBAaHUS, AaHAIIM3UPOBATh TIOJyUYCHHBIE PE3YyIbTaThl U JCNIaTh
BBIBOJIBL;

YyMEHHUE YYacTBOBaTh B Y4YEOHO-HCCIIENIOBATEIbCKOW paboTe 1o OWOJOTHH,
HKOJIOTHH U MEIMIIMHE, MPOBOJAUMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO
MPEACTABIIATH MOJYyYEHHBIE Pe3yJIbTaThl HA YUEHUUECKUX KOH(PEpEeHLIUSIX;

YMEHHE OIICHMBATh ATHMUYECKHUE ACIEKThl COBPEMEHHBIX MCCIENOBaHUI B 001acTu
Ovonorun W MeAMIUHBI  (KJIOHUPOBAHME, HCKYCCTBEHHOE  OIUIOJAOTBOPEHHUE,
HaIIpaBJIEHHOE N3MEHEHUE T€HOMA U CO3JaHUE TPAHCTEHHBIX OPraHU3MOB);
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YMEHUE OCYLIECTBISATh OCO3HAHHBIM BBIOOp Oyayiield npodeccuoHanbHON
NEATeIbHOCTH B 00JlacTh OWOJOTHM, MEAUIMHBI, OUOTEXHOJOTHM, BETEPUHAPHH,
CEIBCKOTO XO34MCTBA, MHIIEBON MPOMBIIUICHHOCTH, YIIYyOJSTh TMO3HABATEIbHBIN
MHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccun u
OpOAODKEHHE  OMOJIOTMYECKOro  OOpa3oBaHHMSA B~ OpPTraHU3alMAX  CPEIHEro
po(eCCHOHATEHOTO U BBICIIIETO 00pa30BaHMUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeamera «buomorus» B 11 kiaacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHUpPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MUDA,
B MMO3HAHUHM 3aKOHOB MPHUPOBI M PEIICHUN SKOJOTHUYECKHUX MPOOJIEM YeOBEYECTBA, a
TaK)X€ B PEIICHUH BOIIPOCOB PAIMOHAIBEHOTO IIPUPOIAOIIOIB30BaHUS, U B POPMHUPOBAHUN
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BJIAJIETh CUCTEMOM OHOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET
OTIpeJICICHNUs] U TIOHUMaHUE CYIIHOCTA OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcHUcTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOpUH (DPBOJIOIMOHHAS
teopust U. JlapBuHa, cuHTeTHYecKas Teopus 3Botonuu), yuenus (A.H. CeseprioBa —
0 MyTSX W HampaBieHusix sBomonuu, B.M. Bepuanckoro — o Ouocdepe), 3axoHbI
(renetnueckoro paHoBecusi [x. Xapau u B. BaitnOepra, 3apojapIllieBOro CXojcTBa
K.M. bapa), mpaBuna (Muaumyma FO. JIubuxa, 3K0JIOTHYECKON MUpPAMUIBI SHEPTUN),
runotessl (runore3a «mupa PHK» V. T'un6epra);

yMEHHUE BJIQJ€Th OCHOBHBIMH METOJIaMH HAYYHOTO IO3HAHMS, HCIOJIb3yeMbIMU
B OHMOJIOTMUECKHX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB W JKOCUCTEM (OIMHCAHUE,
u3MepeHue, HaOOJIeHHe, HSKCIEPUMEHT), CHoco0aMu BBISIBICHHS U OILICHKHU
AHTPOTIOTEHHBIX U3MEHEHUH B MIPUPO/IE;

yMEHUE BBIICNIATH CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, SKOCHCTEM H
ounocdepsl, CTaOMIM3UPYIONIET0, IBHKYIIETO U Pa3phIBAIOIIEIO €CTECTBEHHOTO 0TOOpA,
ATONATPUYECKOTO M CHUMITATPUYECKOTO BHI000pA30BAHUSI, BIUSHUS JIBIDKYIIINX CHII
HBOJIIOIMU Ha TeHO(POHJ TMOIMYJSIIUN, MPUCIOCOOJICHHOCTH OPraHu3MOB K Cpefie
oOWTaHWs, YepeIOBaHMs HAPABJICHUA SBOJIOIHH, KPYTOBOPOTa BEIIECTB W IMOTOKA
OHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATH B3aUMOCBSI3M MEXKTy ITPOIIECCAMH SBOJIOINH, ABMKYIITUMUA
CHJIAMH aHTPOTIOTEHEe3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM W MPHUCITOCOOTICHUSIMU
K HUM OpPTaHU3MOB,;

YMEHUE BBISBIISATh OTIMYUTEIBHBIC MPU3HAKHU KUBBIX CUCTEM, TTPUCTIOCOOICHHOCTh
BUJIOB K cpejie OOMTaHMs, a0MOTHUYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, aHTPOITOTCHHBIX M3MEHEHUN B IKOCUCTEMAX
CBOEH MECTHOCTHU;

YyMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  ApPryMEHTBHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJISI JIOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
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CHUCTEeMAaTUYECKUX TPYII, B3aUMOCBS3H OPTaHW3MOB U CpeIbl OOUTAHMsS, €IMHCTBA
YEJIOBEUECKHUX pac, HEOOXOAMMOCTH COXPAaHEHUS MHOTO0Opa3Hsi BUIOB ¥ SKOCHCTEM KaK
YCIIOBUS COCYILIECTBOBAHUS IIPUPOIBI U YEIOBEUECTBA;

YMEHUE peraTh OMOJIOTHUECKHE 33/1a4H, BBISIBIISTH IPUUNHHO-CIICICTBEHHBIE CBS3H
MEXIy MCCIIeTyeMbIMH OMOJIOTUYECKUMHE TIPOIIECCAMH U SBIICHUSIMH, JI€JIaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUY TTOJIYYCHHBIX PE3YJIbTATOB,;

YMEHUE BBITMIOJTHATH JIAOOPATOPHBIC U MTPAKTUYECKUE PabOThI, COOTI0OATh MpaBHIIa
pu paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAIHHBIMU CPEICTBAMH,
dbopMynupys 1eNb WCCICNOBAHUS, aHAIM3UPOBATh MOJyUYECHHBIC PE3yNIbTAThl U JeNaTh
BBIBO/IBI,

yMEHHE Y4YacTBOBaTb B Y4e€OHO-UCCIIEIOBATEIbCKOM paboTe 1Mo OHOJOTHH,
AKOJIOTHH U MEIUIIMHE, IIPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYIHBIX OOIIECTB, U ITyOTMIHO
MIPEICTABIIATH MOTYyYEHHBIE Pe3yIbTaThl HA YAICHHUCCKUX KOH(PEPEeHIINSIX;

YMEHHUE OIICHUBATH THUIIOTE3bl M TECOPUU O TPOUCXOXKICHUW XKU3HH, YEJIOBEKa U
YeJIOBEUECKUX pac, O NPUYMHAX, TMOCIEACTBUSAX U CHoco0ax MpeaoTBpaICHUs
ro0anbHbIX U3MEHEHUH B Ouocdepe;

yMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHanbHOM
JeATEeIbHOCTH B OOJACTH OHOJIOTHUU, SKOJOTWH, MPHUPOIOINOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUU, CEIBCKOTO XO3AWCTBa, MHUIICBOM
NPOMBINIJICHHOCTH,  YIAyOJsITh ~ IO3HABATENbHBIA  WHTEpEC,  HANpaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPoI0HKEHIE OMOIOTHIECKOTO
o0pa3oBaHus B OpraHU3AIMSAX CPEIHETO MPO(PECCHOHATBLHOTO U BBICIIEr0 00pa30oBaHuUs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

DenepanpHas pabouast mporpamma | buonorus. 10-11 kaccsl (yriayOnéHHbIH ypOBEHb)

10 KJIACC
Ne HanmenoBanue tem | KonmdecTtBo OCHOBHBIE BUIBI I€ATEIBHOCTH
[IporpammHoOe conepkaHue
n/n | ydeOHOro mpeamera 4acoB oOyJaromuxcs
1 | Tema «buojsiorusi Kak HayKa»
1.1 | buonorus xak 1 CoBpemeHHas 6uoorus — PackpbIBaTh copepkaHue TEPMUHOB U

KOMIUIEKCHAs HayKa
M KaK 4acCThb
COBPEMEHHOTO
o0IIecTBa

KOMILUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs Ouosioruu. buonornueckue
HAyK{ U U3y4aeMble UMU TIPOOJIEMBI.
dyHaamMeHTalbHbIC, TPUKIIATHBIE U
MOMCKOBBIE HAYYHBIE HCCIIEI0BAHUS

B OMOJIOTHUH.

3HaueHune OMoJIOTUH B (POPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Tpodeccun,
CBSI3aHHBIC C OMOJIOTHeH. 3HaUeHUE
OMOJIOTHY B IPAKTUIECKOM
JEeATEIIbBHOCTH YeJIOBEKa: MEJUIIUHE,
CEJIIBCKOM XO3S5IMCTBE,
MPOMBIILIEHHOCTH, OXPaHE MPUPOIBI.
JleMmoHcTpanuu

[Hoptpetsi: Apucrotens, Teodpacr,
K. JIunnei, JK.b. Jlamapk, Y. lapBuH,
VY. T'apsei, I'. Mengaens,

B.N. Bepnanckui, 1.11. I1aBnos,

MOHATHI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MUpPa, HAYYHbIN
METOJI, TUII0TE3a, TEOPHUSI, METOIbI
UCCJIEIOBAHMUS.

XapakTepuzoBaTh OMOJIOTHUIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U pOJib
Cpeau IPyTUX €CTeCTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€UECTBEHHBIX
YUEHBIX B PA3BUTHE OMOJIOTHH.
OneHnBaTh POJIb OMOJIOTUYECKUX
OTKPBITUM U UCCIICOBAHUI B Pa3BUTUU
HayKH U MMPAKTUIECKON JIeATEIbHOCTU
JTIOEN.

[lepeuncnars mpodeccuu, CBsI3aHHbBIE
C COBPEMEHHOI OMOJIOTHECH.
[IpuBOIUTH IPUMEPHI IPAKTUYECKOTO
MCIIOJIb30BaHUS TIOCTUKEHUN OUOTOTUU
B MEJIUILIMHE, CEJIbCKOM XO351CTBE,
MIPOMBIIIEHHOCTH U OXPaHE MPUPO/Ibl
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N.N. MeunukoB, H.I1. BaBuios,

H.B. TumodeeB-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabaunp! 1 cxeMbl: «CBSI3b OMOJIOTUH
C IpyruMu Haykammuy, «Cucrema
OMOJIOTMYECKUX HAYK»

Hroro yacos 1o teme 1
2 | Tema «7KuBble cucTeMbl M UX U3YYeHHE»
2.1 | )KuBbl€ CUCTEMBI U UX | JKuBbIE cuCTEMBI KaK MPeaMeT PackpbiBaTh coqepkaHuE TEPMUHOB

CBOICTBA

u3yudeHust onosorun. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, TUCKPETHOCTD U LEIOCTHOCTb,
CJI0XHOCTb U YHOPSIAOYEHHOCTD
CTPYKTYpPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCITPOU3BE/ICHHUE,
pa3ApaKUMOCThb, U3MEHYUBOCTb,

POCT U pa3BUTHE.

JleMmoHcTpanuu

Tabsuiibt 1 cxembl: «OCHOBHBIC
MIPU3HAKY KU3HW», «bromornyeckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUumn»

Y TIOHATHUM: )KHUBasl CUCTEMA, DJICMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAs yIOPSIAOYEHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYPY U
CBOMCTBA JKMBBIX CUCTEM, OTJIMYHUS
XAMHYECKOT'0 COCTaBa 00BEKTOB KUBOU
1 HEXKUBOW MPUPOIBI, OOIIMI TPUHITUTI
KJIETOYHOW OpraHu3aIuu KUBBIX
CHCTEM.

CpaBHUBaTH OOMEHHBIC ITPOIICCCHI

B HE)KUBOW U KUBOU MPUPOJIE;
PACKpBIBATh CMBICIT PEAKLIAN
MeTaboIM3Ma.

OOBICHATH MEXaHU3MBI
CaMOpPETYJISILINU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
PAaCKpbIBATh CyTh IPUHILIUIIOB
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ITOJIOKATENIBHOW M OTPULIATEIIBHOU
00paTHOM CBSI3H.

AHanu3npoBaTh CBOMCTBA
CaMOBOCIIPOU3BEIEHUS, POCTA U
pPa3BUTHS OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aIus KUBbIX
CUCTEM

VYpoBHU OpraHU3alUN KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIE€TOYHBIMH,
TKaHEBbIN, OPraHU3MEHHBIM,
MOMYJISILIMOHHO-BU/I0BOA,
AKOCHUCTEMHBIHN (OMOT€OLICHOTUYECKHUIA ),
ouocdepnsiit. [Iporeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcCHOBHBIE TTPU3HAKH KUBOTO. JKU3Hb
Kak (popMa CyIiecTBOBaHUSI MATEPUH.
Hayku, n3y4daroniue *1uBbl€ CUCTEMBbI
Ha Pa3HbIX YPOBHAX OpPTraHU3aIUH.
N3ydeHune xKuBbIX cucteM. MeToIbl
ouosormdeckoi Hayku. HaOmronenue,
HU3MEpEHUe, SKCIIEPUMEHT,
CHCTeMaTH3all1sl, MeTaaHaIu3.
[ToHsiTHE O 3aBUCHMON U HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcriepuMenTa. [locrtanoBka u
npoBepka runote3. Hynesas runoresa.
[TonsaTue BEIOOPKH U €€
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTHYECKHUX JaHHBIX. O1eHKa

PackpbIBaTh coepxaHue TEPMUHOB U
HOHSITUI: OOMEH BEILIECTB U
IIPEBpAILCHUE SHEPTHH,
CaMOBOCIIPOU3BECHNUE,
CaMOpETYJISALINSL, Pa3BUTHE, )KU3HB,
Hay4HbIN (DaKT, HAYYHBIA METO/,
npobiieMa, TunoTe3a, TEOPHs, IPABUIIO,
3aKOH.

[lepeuncnaTh NpU3HAKY KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpraHU3alliy KUBBIX CUCTEM U METO/IbI
OMOJIOTUYECKUX UCCIIETOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHbIE JIs1 KaXKI0T0 YPOBHS
OpraHu3alHH KUBOTO.

Ha3biBaTh HaykH, U3y4aromue >KHuBbIe
CUCTEMBbI Ha Pa3HbIX YPOBHSX
OpraHu3alMH.

CpaBHUBATH MEXKy COOOH KHUBbBIE
CUCTEMBI Pa3HbIX YPOBHEN
OpraHU3all{ U IPOUCXOAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX [Toka3bIBaTh pOJIb TUIIOTE3 U TEOPUI
pe3ynbTaToB. [[pUUMHBI UCKaKEHUS B (hOPMUPOBAHUM €CTECTBEHHO-
pe3yabpTaToB dKcnepumenTa. [lonstue | HaydyHOU KapTUHBI MUpa
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpauu

Tabuuibl U cXeMbl: «YPOBHH
OpraHu3alyy KUBOU MPUPOJIBD»,
«CTpoeHue )KUBOTHOM KIIETKW,

«TKaHu )XUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreoneno3y», «buochepay,
«MeToabl U3yYeHUs KUBOU IPUPOIBDY.
OO6opynoBanue: 1a00paTOpHOE
o0opyioBaHuUE AJ1s1 IPOBEACHUS
HaOJI0JICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnueckasi pabora
«Mcnonb30BaHUE pa3IMUHBIX METOJIOB
MIPU U3YUYEHUH KUBBIX CUCTEM.

Htoro yacos 1o teme 2
3 | Tema «buoJiorusi KIeTKn»

3.1 | Ucropust OTKpBITUS U 1 Kierka — cTpykTypHO- PackppIBaTh copepkaHue TEPMHUHOB U
W3YUYCHHUS KIIETKHU. GbyHKIMOHATBHAS €IMHHIIA dKUBOTO. MOHSITUH: KIJIETKA, OPTraHesUThI,
Krnerounas teopus Nctopus OTKPBITHS KIETKH. AYKapHUOThI, TPOKAPUOTHI, BUPYCHI,

Pa6ots! P. I'yka, A. JleBeHryka. UTOJIOTHS (KJIETOYHAsI OUOJIOTHS),
Kinerounas reopus (T. lIBans, KJIETOYHAas TEOpHUs.

M. llnetinen, P. BupxoB). OcHoBHbIE | XapaKTEpU30BaTh OCHOBHBIE ITAIlbI
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MTOJIOKEHUSI COBPEMEHHOM KIIETOYHOMU
TEOPUHU.

JdeMoHCcTpaMu

Iloptpetsl: P. I'yk, A. JIleBenryk, T.
[IIBann, M. llIneiinen, P. Bupxos, K.
M. bap.

Oo0opynoBaHme: CBETOBOM MUKPOCKOI,
MHUKPOTPENapaThl PpACTUTEIbHBIX,
YKUBOTHBIX M OAKTEPUATILHBIX KIETOK

Pa3BUTHS LIUTOJOTUM KAaK HAYKHU U €€
oopMIIEHUE B KJIETOUHYIO
OHMOJIOTHIO.

[Toka3pIBaTh BKJIAJ yYEHBIX-ONOIOTOB
B U3yYEHHUE KIIETOYHOT'O CTPOCHUS
OpPTaHNU3MOB.

IlepeunciaTb OCHOBHBIE ITOJIOKEHUS
KJIETOYHOU TEOPUH, OOBACHATH €€ POJIb
B (hOpPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA.

[IpuBOINTH HOKA3ATENBCTBA

POACTBA OPraHU3MOB

C UCITOJIb30BAHUEM I1OJIOKEHUMN
KJIETOYHOU TEOPHUU

3.2

MeTtonasl
MOJIEKYJIIPHOU U
KJI€TOYHOM OMOJI0TrNHU

MeToabl MOJIEKYJISIPHOU U KJIETOYHOM
OMOJIOTHUN: MUKPOCKOTIHS,
xpomarorpadusi, 3eKTpodope3, METOT
MEYEHBIX aTOMOB, U PepeHInanTbHoe
HEHTpU(PYTUpPOBAHUE,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue ¢puxcuposannvix Kiemox.
DNEeKTPOHHAs! MUKPOCKOTIUSI.
Kondghoxanvnaa muxpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue
KIeMmOoK.

JdeMoHcTpaMu

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSITUN: MUKPOCKOITMPOBAHHUE,
MIPUTOTOBJIEHUE CPE30B,
muddepeHnranbHOe OKpaIlTuBaHUE,
xpomarorpadusi, 31eKTpodopes, MeToa
MEYEHbIX aTOMOB, IEHTpU(PyrupoBaHue,
METOJ KYJbTYpPbI KJIETOK U TKaHEH,
Meroa pekomOnHanTHbIX JJTHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3y4YE€HUs )KUBOU MPUPOJIBL.

['oTOBUTH BpeMEHHbBIE
MUKpOITpenaparhl, pacCCMaTpUBaTh UX
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Tabauik! u cxeMbl: «CBETOBOM
MUKPOCKOID», « DIIEKTPOHHBIH
MUKPOCKOT», «IcTOpUst pa3BUTHS
METOJ0B MUKPOCKOIIUI».
O6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpHUATIbHBIX KIIETOK.
IIpakTnuyeckas padora

«M3yyenne MeTo0B KIETOYHOU
ouonoruu (xpomartorpadus,
anextpodopes, nuddepeHimairHoe
uentpudyruponanue, [1LIP)»

B CBETOBOI MHKPOCKOII U JCJIaTh
OITMCaHHE.

OOBSCHATH U COOJII0IaTh MPaBUIIA
TEXHUKHA MUKPOCKOITMPOBAHUS

Htoro yacos 1o teme 2
4 | Tema «XuMu4eckasi OpraHu3anms KJIeTKN
4.1 | XumMu4eckuit cocTaB 2 XUMHUUECKHM COCTaB KJIETKU. Makpo-, | PackpeiBarh copepkaHrue TEPMUHOB U

KJeTku. Boga n
MUHEPATbHBIC
BEIIleCTBA

MHKpPO- U YJIIbTPAMHUKPOITIEMEHTHI.
Bona v €€ posib Kak pacTBOpUTEIIS,
peareHra, yuactue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEIIIECTBA KJIECTKH, UX OMOJIOTHYECKas
poJib. Poib KaTHOHOB M aHKOHOB

B KJIETKE.

JdemoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMHYECKHUX 3JIEMEHTOB B HE)KMBOM
npuponae», «Pacnpenenenue

MOHSITUIA: SJIEMEHTHI-OMOTEHBI, UIOJIb,
BOJIOPOJHAs CBSI3b, THAPO(UIBLHOCTD,
ruApohoOHOCTh, TYProp, MUHEPAIbHbBIC
BeleCTBA, Oy(pepHbIE CUCTEMBI,
AQHUOHBI, KATHUOHBI.

[lepeuncnarh 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KJIETKHU.
Paznuuars Makpo-, MUKpO- 1
YIBTPAaMUKPOIIEMEHTHI, BXOSIIINE

B COCTaB HBOTO U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHHE U CBOMCTBA
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XUMHUYECKUX JIEMEHTOB B JKMBOU
IPUPOCH.

Tabmauue! u cxembl: «Ileproanyeckas
Ta0IUIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJITbI BOJIBD,
«BelecTBa B cocTaBe OpraHU3MOBY

BOJIbI; OOBSICHATH MPUYUHBI €€ 0COOBIX
CBOMCTB U ()YHKITUU B KJIETKE.
[TokaspIBaTh pOJIb KATHOHOB U AHHOHOB
B 00€CTICUCHNH TTPOTIECCOB
KU3HEACITEITLHOCTH (OCMOPETYIISALINS,
CO3/1aHrE MEMOpPAHHOTO MOTEHIINATIA,
peryisnus padboThl OEIKOB), pabOTHI
Oy(epHBIX cucTeM.

YcTanaBnmMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUYA HEOPTAaHUICCKUX BEIICCTB
KJIETKH

4.2

OpraHnunueckue
BEIIECTBA KJIETKU —
Oenku

Opranunyeckue BEUIECTBA KIETKH.
buonornueckue nosumepsl. beaku.
AMMHOKHCIIOTHBIN COCTaB OEIKOB.
CtpyKTyphl OEJIKOBOI MOJICKYJIBI.
[lepBuuHas cTpykTypa Oernka,
NenTUaHas CBsA3b. BropuuHas,

TPETUYHAs1, YETBEPTUUHAS CTPYKTYPHI.

Jenatypauusi. CBoiicTBa OEIKOB.
Knaccuduxanus 0eaKoB.
buonornueckue pyHKIIH OEIKOB.
Ilpuomnwr.

JdemoHcTpanuu

Iloptper: JI. IloauHr.

Ta6nuie! u cxembl: «CTpoeHne
MOJIEKYJIbI Oenkay, « CTpyKTypbl
OETKOBOI MOJIEKYJIIBDY.

PackpbiBath copepkaHue TEPMUHOB U
MTOHSATUI: MOHOMEPBI, TIOJTUMEPHI, OCIIOK
(TpoTenH), MeNnTHI, AMUHOKHCIIOTA,
MIETITUIHAS CBSI3b, TIOJIUTICTITH/I,
JieHaTypallys, peHaTypanus,
rII00ysipHbIe U GUOPMILTAPHBIE OCTTKH,
MIPUOHEI.

XapakTepusoBarh O€NKH, UX
CTPYKTYPHYIO OpPTaHH3AIUI0 U QYHKIIUN
(cTpyKTypHasi, SHepreTHIecKas,
CUTHAJIbHAS, PETYIISTOpHAS,
JBUTATEIIbHAS, 3aIIUTHAS,
dbepMeHTaTUBHASA).

Ha3piBaTh XUMHUUYECKHE OCHOBBI
dhopMupOBaHUs CTPYKTYP OEITKOBOM
MOJICKYJTBI.
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Oo0opyaoBanmne: XuMHYECKas TOCyAa U
obopy10BaHHE.

JlaGopaTopHnasi paGora
«OOHapyxeHHe OeIKOB C TOMOIIbIO
KA4YE€CTBEHHBIX PEAKLIAI»

[IpuBoauTH IpUMEPHI GUOPUILISIPHBIX,
TJIOOYJISIPHBIX OCITKOB.

BBINONMHATE KaueCTBEHHbIE PEaKLIUU
Ha OOHapykKeHue OETKOB B KJIETKE;
OOBSICHATH MOJTy4YE€HHBIE PE3YIbTAThI

4.3 | Opranuueckue YraeBoasl. MoHOCaxapusl, PackpsiBaTh conepxanre TEPMUHOB U
BEIIECTBA KIETKU — T Caxapu/ibl, OJUTrOcaxapuibl U MOHSITUH: YTIIEBObI, MOHOCAXAPU/IBI,
YIIEBOABI nosicaxapuabl. OOIIUH TUTaH CTPOCHUS | AMcCaXapubl, OJIMTOCAXAPUIBI,

1 (HU3UKO-XUMHYECKHE CBOMCTBA MOJINCAXapUIbl, TIII0K03a, pubo3a,
yriaeBoJ1oB. buonornueckue pyHkuuu | 1e30kcupu003a, J1akTo3a, MajibTo3a,
YTJIEBOJOB. caxapo3a, Kpaxmal, [JIMKOT€H,
JleMoOHCTpanum L[EJUTFOJIO3A.
Tabauue! u cxembl: «CTpoeHue KnaccuduimpoBats yrieBosl
MOJIEKYJT YTIIEBOJOBY M0 CTPOCHHIO U TIEPEUUCIISITH X
byHKINH.
[TpuBOANTH IPUMEPHI PA3THIHBIX
YTIIEBOJI0B (MOHOCAXapHUIOB,
JUCaxapuI0B, OJIUTOCaXapuJIoB,
MOJIMCaXapHJiOB)
4.4 | Opranuueckue Jlutmuaet. 'uapodunsHo-THApOodOOHBIE | PackpbiBaTh cojepkaHue TEPMUHOB U

BEIIECTBA KJIETKU —
JIATTUTB]

cBoricTBa. Knaccudukamus munumaos.
Tpurnunepuasl, GpochoaUUIbI, BOCKH,
ctepoubl. bruonornueckue GyHkimm
munugoB. OOIme cBoCcTBa
OMOJOTUYECKUX MEMOPAH — TEKY4ECTh,
CIIOCOOHOCTh K CaM03aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

TTOHSTHH: JIMITUABI, TPUTIIHIICPHIBI,
dhochomumnuibl, BOCKH, CTEPOU/IBI,
JUTIOTIPOTEUHBI, TITMKOJIAITHIBI.
KinaccudunmpoBaTs Tunuabt

0 CTPOCHUIO; XapaKTEPHU30BaTh UX

byHKIAHA
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JdeMoHCcTpaMu
Tabmuiel u cxembl: «CTpoeHue
MOJIEKYJI JIMTTUIOBY

4.5

HykneunHnoBsie
KHCIIOThL. CTpoeHue U
¢bynkmuu JJHK, PHK,
ATD

Hyxkneunossie kuciotsl. JIHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxneoruael. [puanun
KOMILIEMEHTapHOCTH. [IpaBuiio
Yapradda. Crpykrypa AHK — nBoiinas
cnupasib. MeCTOHaX0XKIeHHE U
ounonornyeckue pynkun JHK. Bust
PHK. ®ynkuun PHK B knertke.
Crpoenne monexynsl ATO.
Makposprudeckue cBI3u B MOJIEKYJIE
AT®. buonornueckue pyHkuuu ATO.
BoccTraHOBIEHHBIE TEPEHOCUHMKHU, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JemoHcTpanuu

IToptpetsl: [Ixx. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pauknun, @. CauHrep,
C. Ilpy3unep.

Tabauipt u cxembl: «HyknenHoBbIe
KHCIIOTBD?, « CTPOEHUE MOJIEKYIIbI
ATOD».

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSTHUI: 1€30KCUPUOOHYKIIEHHOBAS
kuciota (JJHK), pubonyknennoBas
kucinora (PHK), nykneotun, HyKiIeo3u/1,
a30THUCTbIE OCHOBAHUS, a/ICHUH, TyaHUH,
LIUTO3WH, TAMUH, ypaluJ,
KOMIIJIEMEHTapHbIE OCHOBAHMSI,
apenosuHTpudochar (ATD),
MaKpOdIpruyeckas CBs3b,
CEKBEHUPOBAHKE, FTEHOMUKA,
TPAHCKPUNITOMUKA, TPOTEOMUKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXeMaTHU4eCKH M300pakaTh CTPOCHUE
nykineornaa JJHK u qoitHOM cninpain
JAHK, cexBenuposanue /JHK.
OnuceiBaTh npouecc perukanuu JJHK
B KJIETKE U Ha3bIBATh €0
OMOJIOrHYecKOe 3HaUCHHE.
XapakrtepuzoBath Gpynkiuu JTHK.
Paznmuuate cTpyktypy 1 pynkuuu PHK.
OnuckIBaTh MPOLIECC TPAHCKPUIIIUH.
CpaBHHBaTh HYKJIEHHOBBIE KUCJIOTHI
(IHK u PHK).

XapakTepu3oBaTb 0COOCHHOCTH
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Oo0opyaoBanmne: XuMHYECKas TOCyAa U
o0opy10BaHHE.

JlaGopaTopHnasi paGora
«HccnenoBanre HyKJIEMHOBBIX KUCTIOT,

BBIACJICHHBIX U3 KJIICTOK Pa3JIMYHBbIX

ctpoeHust u pynkiuu ATO.
DopMyIUpOBaTh U OOBSICHATH MPUHITUIT
KOMIUIEMEHTAPHOCTH U MIPABUIIO

Yapradda

OpraHU3MOB»
4.6 | Metoabl CTpYKTYpHOU 1 CrpykTypHas OUOJIOTHS: PackpbiBath coepxanue TEPMUHOB U
OHMOJIOrNH OomoxumMmu4eckue u Onopuznueckue MIOHATHI: MOJICITUPOBAHUE,
MCCJIEIOBAHUSI COCTaBA U KOMITHIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOHN CTPYKTYPHI [lepeuncnars nepcreKTUBHBIC
ouomornexyn. Moodenuposanue HaIpaBJICHUs] HAYYHBIX UCCIEAOBAHUM
cmpykmypbol u (YHKyutl OUOMOAEKYa u | B CTPYKTYPHOI OMOJIOTMH, PACKPHIBATh
ux komnaekcos. Komnvromepnuiii WX 3HAYCHHE JIJIST MEIUITUHBI U
OU3alH U OpeaHUYeCKUl CUHmMe3 CEJIbCKOTO X031CTBA
OUOMONEKYTL U UX HENPUPOOHBIX
ananozo8
Hroro yacos mo teme 10
S5 | Tema «CTpoeHne u pyHKIMH KIETKI
5.1 | Tunsl KIETOK. 1 THIIBI KJIETOK: DYKapUOTUYECKAs U PackpsIBaTh conepxaHue TEPMUHOB U
[TpokapuoTudeckas npokapuotndeckasi. CTpyKTypHO- MOHSTUH: TPOKAPUOTUYECKAS KIIETKA,
KJIeTKa (byHKIIMOHATIBbHBIE 00pa30BaHUS KJIETOYHAs! CTEHKA, MypPEHH,
KJIETKHU. (dboToCcUHTETUYECKHE MEMOpaHBI,

CtpoeHue npoKapruOTUYECKOUN KIIETKHU.
Kirerounas crenka GakTepHii U apXeu.
Oco6eHHOCTH CTPOCHUS
rerepoTpoHOi 1 aBTOTPOPHOU

bnarenauH.

Xapaktepu3oBath (OPMY B pa3Mepbl

POKAPHUOTUIECKUX KIETOK; (DYHKITUU
TeHETUYECKOTO arnmnapara mpoKapHoT.
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IIPOKAPHOTUYECKUX KJIETOK. MecTo
POJIb MPOKAPHOT B OMOIIEHO3aX.

JdeMoHCcTpaMu
Tabauue! u cxembl: «CTpoeHue

HYKapUOTUYECKON KIIETKN», «CTpOeHHE
MIPOKAPUOTUYECKOU KICTKH

OnuceIBaTh MPOLIECC
CIIOPOOOpa30BaHusl, OTMEYATh €ro
3HAYCHHUE JUISI BEDKMBAHMS OaKTEPHiA
IPH YXYAIICHUN YCIOBUH
CYIICCTBOBAHMS.

OnuceIBaTh pa3MHOXKCHHUE ITPOKAPHOT.
OrieHIBATh MECTO U POJIb TIPOKAPHUOT
B OMOIIEHO3aX

5.2

Ctpoenue
AYKapUOTUYECKOM
KJICTKH.
[ToBepXHOCTHBIM
anmapar KJIeTKH

Crpoenue u GyHKITMOHUPOBAHUE
AYKapUOTUYECKOU KIETKH.
[Tnazmatuueckas memMOpaHa
(mmazmanemma). CTpykTypa
MIa3MaTHIECKOW MEMOPaHBHI.
TpaHcnopT BelEeCcTB Yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (MU dy3us, odnerd€HHas
g dy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPHUYHBIN aKTUBHBINA TPAHCTIOPT).
[TonynpoHuiiaeMocTh MeMOpaHBI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOLXTO3: MUHOLMTO3, (arouTo3.
Oxk3o01uTo3. Kierounas creHka.
CtpykTypa ¥ PyHKITUH KIETOYHOM
CTEHKU pacTeHul, rpuooB.
JeMoHCTpanumn

Tabauue! u cxembl: «CTpoeHue
HYKapHUOTUYECKON KIETKW», «CTpoeHue

PackpriBath conep:kaHue TEPMUHOB U
MOHATUM: TUTa3MaTHYEeCcKasi MeMOpaHa
(mma3mangeMma), )KUJIKOCTHO-MO3andHas
MO/IeJib, MeMOpaHHbIe OeIKU
(nepudepuueckue, UHTErPAJILHBIE),
TIMKOKATHKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLHUTO3,
(haronuTo3, MUHOIUTO3, IK30IIUTO3,
KJIETOYHAs CTEHKA, IJ1a3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTpOEHUS U (PYHKITUU DYKAPUOTUIECKON
KJICTKHW; TPAHCIIOPT BELIECTB

gyepes MiIa3MaTHYeCcKyro MeMOpaHy:
MMACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OenKoB-KaHAJIOB; paboTy
HATPUI-KaJIMEeBOr0 HAcOCa; CTPYKTYPY U
(GYHKIIUM KJIETOYHON CTEHKH PacTeHUN
U TpubOB
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YKUBOTHOM KIIETKN», «CTpoeHue
PACTUTEIBHON KIETKN.
O6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKPOTIpENnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnyeckas padora

«/3yueHue CBOMCTB KJIIETOUHOU
MeMOpaHbD»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[urorutazma. [luro3ouns. [{utockener.
JBr>xeHue nuroruiazMbel. OpraHou bl
kieTku. OTHOMEMOpPaHHbIE OPTaHOUIbI
KJIETKH: DHIOIIJIa3MaTUYECKas CETh
(BIIC), anmapat 'oab1Ku, TU30COMBI,
UX CTpoeHHE U PyHKIMU. B3auMocCBs3b

0,[[HOM€M6paHHI>IX OpraHona0B KIJICTKH.

CrpoeHue rpaHyJsipHOrO peTUKYIyMa.
Mexarnusm nanpasnenus 6eakos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii
(arpanyJIsIpHBIN ) SHIOTIA3MATHIECKUN
petukynym. CekperopHas QyHKIUS
anmapata ['onbmxu. Moougurayus
benxos 6 annapame I o1vooxcu.
Copmuposka benxoe 6 annapame
Tonv0orcu. TpaHCTIOPT BEIIECTB

B KJIETKE. BakyoJn pacTUTENbHBIX
kieTok. Knetounsiit cok. Typrop.

PackpbiBath copepkaHue TEPMUHOB U
MOHSATHH: IIUTOIIJIa3Ma, ITUTO30JIb,
IIUTOCKEJIET, KOMIAPTMEHTHI,
OpraHOM/IbI, PHAOIIA3MATHYECKas CETh
(BIIC), anmapat ['onb1Ku, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYJSIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KJICTOUHBIN COK, Typrop,
MUTOXOHJPHUH, KPUCTHI, TUTACTU/IBI,
XPOMOTIIACTHI, TEHKOTIIACTHI,
XJIOPOILJIACThI, CTPOMA, TPAHBI,
TUJTAKOW/I, TaMeJIIa.

XapakTepru30BaTh MUTOILIA3MY
AYKApUOTUYECKOU KIIETKH;
KJIACCU(DHUITMPOBATH OPTAHOWIBI

B 3aBUCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHus (0OJTHOMEMOpaHHbIE,
AByMeMOpaHHbIE, HEeMEMOpPaHHBIE);
OMUCHIBATH (PYHKIIUU KAXKIOTO
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[ToyaBTOHOMHBIE OPraHOUIbI KJIETKU:
MUTOXOHPUH, IJTACTUIBIL.
Ilpoucxoocoenue mumoxornopuil u
naacmuo. Cumouozenes

(K.C. Mepeoickosckuii, JI. Mapaynuc).
Crpoenue U GyHKIIMH MUTOXOHJIPUH U
ractul. [lepBuuHbie, BTOpUYHBIC U
CJIOXHBIE TIACTUbI
(OTOCUHTE3UPYIOLINX FYKAPUOT.
XJIOpOIIaCThl, XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIINX PACTECHHM.
JleMmoHcTpanuu

[optpetsl: K. C. MepexkKOBCKUH,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIETKM», « CTpoeHHe
JKUBOTHOM KJIETKN», « CTpOEHHE
pacTUTENbHOU KIETKW», «CTpoeHue
MUTOXOHAPUM.

OobopyaoBaHmne: CBETOBOM MUKPOCKOIT;
MHUKPOTPENnapaTbl paCTUTEIbHBIX,
JKUBOTHBIX KIIETOK.

IIpakTnueckas pabora

«M3yyeHre ABUKEHHUS [IUTOIIa3MBbl

B PACTUTENIbHBIX KIETKaX».
JlaGopaTopHnasi paGora
«HMccnenoBanue mia3smosnsa

OpraHou/ia B KJIETKE.
OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPHUKJICTOYHBIM TTHIIICBAPCHUEM,
€ro 3HaUYCHHUE JJIsl OpraHu3Ma.
OtMmeuaTh 3HaUEHHUE IUTOCKETIETA;
XapaKTepU30BaTh €TO AIEMEHTHI
(MUKPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (PUITAMEHTHI), UX POJIb
B )KM3HEIEATEILHOCTH KJIETOK U TKaHEH
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H OCINIa3MOJIM34a B PACTUTCIIBHBIX
KIJIICTKax>»

5.4 | HemeMmOpanHbie HememOpaHHbIe OpraHOUIbl KJIETKU PackpbiBaTh copepxaHre TEPMUHOB U
OpraHOUIbI KJIETKH CtpoeHue U pyHKIMY HEMEMOPAHHBIX | MOHATHIA: prbOCcOMa, IOJIHCOMa,

OpPraHOUJIOB KJIETKH. PUGOCOMBI. MHUKPOTPYOOUKH, TYOYJINH, KJIETOUHBIH
IIpomescymounvie gpuramenmeoi. HEeHTp (LIeHTpOocoMa), LIEHTPHUOJIH,
MukpodunameHTsl. AkmuHogwvle neHTpocdepa, KryTuKu, pECHUUKH,
Muxpoghunamermol. MpllieuHbIe 0a3ajabHOE TENbLE.
KJIETKU. AKMUHO8ble KOMNOHEHMbL XapakTepu3oBaTh HEMEMOpPAHHbBIC
HeMbIUUEUHbIX KIIeMOK. OpraHOMJIbI KJIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. KieTouHslii eHTp. dbyHKIIUN
CrtpoeHue U IBIKEHUE KIYTUKOB U
pecHu4eK. MUKpoTpyOOUuKH
uurorasmsl. Llentpuoins. berku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
Muxpompyboukamu. Momophuvie benxu.
JleMmoHCcTpanumn
Tabauiel u cxembl: «CTpoeHue
YKUBOTHOM KIIETKI», «CTpoeHune
PACTUTENBHON KIIETKI

5.5 | Ctpoenue u pyHKIIUU SAnpo. Obonouka siapa, XpOMaTHH, PackpbIBaTh coepxanue TEPMUHOB U

sanpa

KaproIuIa3Ma, SAPBIIIKH, KX CTPOSCHUE
u GyHKIUU. SnepHbIil 0eTKOBbII
Mmatpukc. [IpoctpancTBeHHOE
PacCIoJIOKEHUE XPOMOCOM

B HHTEP(a3HOM sIpe.

MOHSITUI: PO, siIepHast 000JI0UKa,
SJIEpHbIE MOPbI, HYKJIEOTJIa3Ma
(xapuoIuia3ma), TeHOM, XpOMaTHH,
YXpOMaTHH, FETePOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IIEHTPOMEDA,
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dyxpomamun u 2emepoxpoMamuH.
benku xpomaTriHa — TUCTOHBI.
Jlunamuka s0epHoti 060104KU

6 mumo3se. foepnuiii mpancnopm.
Kierounble BKIIIOUEHHUS.
JleMoHCcTpanumn

Tabnuiel U cxeMbl: «SAapo»

KHUHETOXOp, KJIETOUHbIE BKJIIOUEHHUS.
XapakTepu3oBaTh KJIETOYHOE PO KaK
LEHTp YIpaBICHUS
KUZHEACATEIbHOCTHIO KIIETKH;
reHEeTUYECKUH anmnapar KJIeTOK
AYKapHUOT, CTPOCHHUE U PYHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI SA7Ipa U UX
B3aMMOCBSI3b C OPTaHOUIAMU
LUATOIJIA3MBI

5.6. | CpaBHUTENBHAS
XapaKTepUCTUKA
KJIETOK 9YKapuOT

CpaBHUTENbHAS XapaKTEPUCTUKA
KJIETOK 3YKapHOT (PaCTUTEIbHOM,
YKUBOTHOM, TPUOHON).
JleMmoHCcTpanumn

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIIETKI,
«CTpoeHue KUBOTHON KIIETKNY,
«CTpOeHHE PaCTUTENBHON KIIETKI.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenaparbl paCTUTEIbHBIX,
JKUBOTHBIX KIIETOK.

JlaGoparopHnasi pabora
«M3ydeHne CTpoeHus KIETOK
Pa3IUYHBIX OPTAaHU3MOBY

XapakTepu3oBaTh TUIIBI KJIETOK
AYKapUOT: pacCTUTEbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXKy COOOM CTpOCHUE U
KUBHEICSITEIbHOCTh DYKAPUOTUUECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

NToro yacos 1o reme
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Tema «O0MeH BelecTB M PpeBpallieHHe JHEPruM B KJIETKe»

6.1

OOMeH BEIIECTB —
METa00JIU3M

3

AccuMuUISIUAS U TUCCUMUIISILAS —
JIB€ CTOPOHBI MeTaboM3Ma. THUIibl
oOMeHa BEIIeCTB: aBTOTPOGHBINA U
reTepoTpodHbIN. YUacTue Kucaopoaa
B 0OMEHHBIX Mpolieccax.
DHepreTudeckoe 00ecreueHne KIeTKU:
npeBpaiieHue AT® B 0OMEHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakluil KIETOYHOTO
MeTtabonu3ma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentsr. Otnudus
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aToOpOB. benKkn-akTBaTOpHI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpOoCTU hepMEHTATUBHBIX PEAKITUI
OT Pa3IUYHbIX (PAKTOPOB.
JlemoHcTpanuu

Tabumibel ¥ cxembl: «DOTOCUHTE3Y,
«DHEePreTuyecKuii 0OMeH»,
«buocunres 0enka», «CtpoeHue
bepmenTay, « XeMOCUHTE?Y.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
000py0BaHUE /1JIs1 IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MHUKPOIIPENAPATOB.

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
MOHATHI: OOMEH BEILIECTB
(MeTaboNH3M), aCCHMUIISIINS
(aHa00JIM3M), UJIU TIJIACTUYCCKUI
0OMEH, TUCCUMUIIALIMS (KaTaboIu3M),
WJIM DHEPreTHYEeCKUi 0OMEH,
aBTOTPO(bI, reTepoTPOPbI, aHAIPOOHI,
a’po0bl, GepMEHTHI, AKTUBHBIA LEHTD,
cybcTparHas crielu(puIHOCTb,
Ko(epMeHThI, OeITKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPBI.

[Tepeuncnarh 0cOOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTAaHABIMBATh
B3aUMOCBSI3b MEXKY TUTACTHUECKUM U
AHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIIEI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTePOTPOPHBIA.
[Toka3wIBaTh poJIb KHCIOPOIA

B OOMEHHBIX Mpolieccax.
CxeMaTnyecku u300pakatb CTpOSHUE
dbepmenTa.

Otnuruath pepMeHThI

OT HEOPTAaHWYECKUX KATaTN3aTOPOB U
OMpEeNENsITh UX POJib

B (DYHKIIMOHUPOBAHUY YKUBBIX CUCTEM,
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JlaGopaTopHnasi paGora

«M3yuenne kaTanuTu4ecKon
aKTUBHOCTU (DEPMEHTOB (HA TpUMEPE
aMUJIa3bl UM KaTanasbl)».
JlaGopaTopHnasi paGora

«M3yueHne pepMEHTaTUBHOTO
pacuierieHus IepoKcuaa BOAOPOIa

B PACTUTEJIbHBIX U dKUBOTHBIX KIIETKAX)

B IPOMBIIIVIEHHOCTH, B MEJIULIUHE,
B IOBCEHEBHOM KM3HU UEJIOBEKA.
CTaBUTb SKCIIEPUMEHT 10 BBISBIICHUIO
KATAIMTUYECKON aKTUBHOCTH
HEPOKCUa3bl, aMUIIa3bl, OOBSICHSTh
MOJIyYEHHBIE PE3YIILTATHI

6.2

ABTOTpOQHBIN THI
oOMeHa BEIIECTB.
doTocunTE3

[lepBU4HBINA CHHTE3 OPraHUYECKUX
BEILIECTB B KJIeTKE. POTOCUHTES.
AHnoxcueennwlii u OKCuceHHblu
gdomocunmes y baxmepuil.
Cseemocobuparowjue nuemeHmol u
nUSMeHmvl peaKyuoHHO20 YeHmpd.
Ponp xsopomnactoB B mpouecce
dborocunTe3a. CBEeTOBasI U TEMHOBAS
da3wl. Pomoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCHHTE3A.
Biustnue paznuyHbix (hakTopoB

Ha CKOPOCTh (poToCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdemoHcTpanuu

IToptpersr: [Ix. [Tpuctin,

K. A. Tumupsses.

Tabauiiel u cxembl: «DOTOCUHTE3Y

PackpbiBath coepxanue TEPMUHOB U
NOHATUH: (POTOCUHTES, (a3bl
(dboTocuHTEe3a (CBETOBAs, TEMHOBAs ),
dhortonms, hochopuaupoBanue, UK
Kanbuna, HAJI®D+ (nepenocunk
BOJIOPO/JIA).

XapakTepu3oBaTh MJIACTUYECKUI OOMEH
Kak dtar o01mero oOMeHa BeIIeCTB;
coObITHs (OTOCUHTE3A (PEAKIIUH
CBETOBOU M TEMHOBOM (ha3); poib
XJIOPOTUIaCTOB B MpoILIecce
dhoTocuHTE3A.

BBISABIATH MPUYUHHO-CIICACTBEHHBIC
CBSI3M MEX/1y MOTJIOUICHUEM COJIHEUHOU
DHEPTUH XJIOPO(UIIIOM U CHHTE30M
Mouiekys1 ATO.

CpaBHUBAThH UCXOJIHBIC BEIIECTBA,
KOHEYHBIE MTPOTYKTHI U YCIOBHSI
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MPOTEKAHUS PEAKIIMN CBETOBOM U
TEMHOBOM (a3 poTocHHTE3A.
VYcraHaBiaMBaTh B3aMMOCBSI3b MEKTY
(OTOCUHTE30M U JABIXaHUEM; CBETOBOM
Y TEMHOBOM peakiusiMu (OTOCUHTE3A.
OuennBath 3HaUeHUE (POTOCHUHTE3a
JUISA JKA3HU Ha 3eMIie

6.3 | ABTOTpOGHBII TUTI Xemocunres. PazHoobpazue PackpbIBaTh conepxaHue TEPMUHOB U
0OMEHa BEIIECTB. OpraHU3MOB-XEMOCHUHTETHUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpuduLupyrouue 6akTepuu, OOBICHUTH CYIITHOCTh XEMOCHUHTE3A,
xKele300aKTepuu, cepodakTepuu, pacKpbIBaTh €ro 3HaUeHue B onocgepe.
BOJIOPOJHBIE OAKTEpUU. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3a. XEMOCHUHTE3UPYIOLIUX OaKTepuii
JleMmoHCcTpanumn (auTpuduIMpyroIIe OaKTEepUH,
[Hoptpetsl: C. H. Bunorpaackui, &Kese300aKkTepuu, CepodoaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUH) U
Tabauue! u cxembl: «POTOCUHTERY, XapaKTeprU30BaTh UX
«XeMOCHHTE3 KUZHEJEATEIbHOCTb.
JlaGopaTopHasi padora CocTaBisaTh ypaBHEHUS PEAKIIUil
«CpaBHeHUE POIIeCCOB POTOCUHTE3A U | XEMOCHHTE3a.
XEMOCHHTE32a» CpaBHHBaTh XEMOCUHTE3
¢ GOoTOCUHTE30M
6.4 | DHepreTuyeckuii AHa3poOHbIe opraHu3Mbl. Buisl PackpsIBaTh conepxaHue TEPMUHOB U
OOMEH — opoxxenus. [IpoayKTsl OpoKEHUS M UX | TIOHSITHIA: 3TAIbl SHEPreTUYECKOTO
JUCCUMUIISILUS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOATOTOBUTEIbHBIH,

AHa3poOHBIE MUKPOOPTAaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U

OCCKHUCIOPOIHBIN (aHAIPOOHBIN),
KUCJIOPOAHBIN (a3pOOHBIN); TIIMKOJIH3,
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BO30yIUTENN OOJIC3HEH.

ABpOoOHbIE OPraHU3Mbl. DTaIlbl
AHEPIreTUYECKOro OOMEHa.
IToaroroBuTenbHbBIN ATAI. I TMKOIN3 —
OCCKHCIIOPOIHOE pacIIeIICHHE

I''IFOKO3BI.
buonorndeckoe OKHUCJICHUEC, NI

KJIETOYHOE JbIxaHue. Poib
MUTOXOHAPUI B IIpolieccax
OMOJOTMYECKOTO OKUCITIEHUS.
[{uknnyeckue peakiuu.
OxucnurenbHoe pochopuiipoBaHue.
DHepeuss MeMOpanHo20 epaduenma
npomonos. Cunmesz AT®: paboma
npomonuot ATD-cunmaswoi.
[IpeumyiecTBa a3poOHOTO MyTH
oOMeHa BeIlleCTB Mepe] aHadPOOHbBIM.
O} hHeKTUBHOCTH YHEPTETUUECKOTO
oOMeHa.

JdemoHcTpanuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Murtuemnn.

Tabauibl ¥ cxembl: « IHEPreTHUECKUIMA
oOMeHn».

JlabopaTropHasi paGora

«CpaBHEHHUE MPOLECCOB OPOKEHUS U
JIBIXAHUSD)

OpokeHue, OMOJIOTUYECKOE OKUCIICHHE
(mpixanue), nukia Kpeobca,
OKHCIUTeNbHOE (pochopuInpoBaHue,
MIPOTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnarb 0COOEHHOCTH
DHEPTETUYECKOTO OOMEHA B KIIETKE.
OnuckIBaTh 3TAIbl SHEPTETHUECKOTO
oOMeHa (IMMOArOTOBUTEIbHBIN,
OECKHUCIOPOIHBIN, KUCITOPOAHBIN) U
CpPaBHUBATh UX MEXKITY COOOM.
XapaKTepru30BaTh PEaKIUy TJINKOIN3a,
OpOKEeHUSI, KJIETOUYHOTO JIbIXaHUSI.
YcranaBnMBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBmsATh YpaBHCHUS OCHOBHBIX
ATANIOB PHEPTETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKYIO

(D PEKTUBHOCTD IITUKOJIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh iCXOQHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIINI YHEPTETUYECKOTO
oOMeHa.

CpaBHUBATH SHEPTETHIECKYIO
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3 PEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIJIOPOJTHOTO 3TAIOB KOHEUHBIC
MIPOIYKTHI U YCIOBHS TIPOTEKAHUS
peaxIuii JHePreTUIECKOro 0OMeHa
HHEPreTHUECKOTO 0OMEHA

Hroro gacoB nmo teme 9
7 Tema «Hacusiencrsennasi uHpopManus u peajau3anus €€ B KIeTKe»
7.1 | Peakuum MaTpuaHOTO 2 Peakiiuyu MaTpu4HOTO CHHTE3A. PackpsiBaTh conepxanne TEPMUHOB U

CHHTC3a

[TpuHIMIT KOMITIEMEHTAPHOCTH

B PEAKIUSAX MATPUUYHOTO CUHTE3A.
Peann3anusa HaciieICTBEHHOMN
uHdopmaruu. ['eHeTHyecKkuii KoJi, ero
cBoricTBa. Tpanckpunums —
MatpuuHblil cuate3 PHK. Tlpuniumnst
TPAHCKPUIIIUH: KOMILIEMEHTAPHOCTb,
AHTUNAPAJUIEITbHOCTb,
acuMMeTpU4HOCTh. Co3pesanue
mampuunvix PHK 6 syxapuomuueckoul
knemxke. Hexooupyrowue PHK.
JlemoHcTpanuu

IToptpet: H. K. Koub11os.

Tabaunpl U cxeMbl: «brocuaTe3
Oenkay, «I eHeTHUYECKHUI KO

MOHSATUM: I'eH, TCHETUUYCCKUM KO/,
KOJIOH (TPUILIET), CTON-KOIOHBI,
MaTpUIla, MATPUYHBIA CHHTE3,
tpanckpunuus, PHK-nommepasa,
MMPOMOTOP, CIUIAMCHHT, UHTPOH, YK30H.
XapakTepu30BaTh PEAKIIMU MATPUYHOTO
CHMHTE3a, CBOMCTBA N'EHETMYECKOTO KO/Ia.
OnuceIBaTh 3TAlbl TPAHCKPUIIIIUN U
TPAHCIISIUM; YCTAHABINBATh
B3aMMOCBSI3b MATPUUHBIX PEAKIUN

B KJIETKE; CXEMaTUUYECKHU U300pakaTh
MaTpUYHbIE PEAKIIUUA TPAHCKPUIIIIUU U
TPAHCIISILIAM.

Penrate Onosiornyeckue 3aaayu Ha
OIPEJICJIEHHUE TTOCIIE0BATEILHOCTH
nykieotuoB JJHK u MPHK, npumensisa
3HAHUS O PEAKIUAX MATPUIHOTO
CHHTE3a, TCHETUUYECKOM KOJIe,
MIPUHITUIIE KOMIIJIEMEHTAPHOCTH
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7.2 | Cunre3 Oenka Tpancisius U €€ Jransl. YdacTue PackpsiBaTh coziepkaHue TEPMUHOB U
tpancnoptHbix PHK B 6nocunTtese MOHSATHUM: TPAHCIISIUS, AaHTUKOJIOH,
Oenka. YcioBus OMocuHTE3a Oeka. TPHK, amunoamuin-TPHK-cunaTeTasa
KonupoBanne amuHOKHUCIOT. Pob (xomaza), monupudocoMa (MoIucoma).
pubocoMm B OMocuHTE3e OerKa. XapakTepru30oBaTh CBOMCTBA
JleMoHCTpanumn T€HETUYECKOro KoJa.
Tabauiiel U cxembl: «bruocuHTe3 OnuchIBaTh 3TAIbl TPAHCISIUU U
oenkay, «I 'eHeTUYeCKU KOI» CXEMaTUYECKH U300pakaTh MaTPUUHbBIC
pEeaKuu TPAHCIISALHH.
Pemate 6uonornyeckue 3aiauu
Ha omnpeesienne anTukoa0HoB TPHK,
MOCJIEIOBATEILHOCTH AMUHOKHUCIIOT
B MOJIeKyJie Oeka, TpUMEHsIs 3HAaHUS
0 peaKIUsSIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJE, TPUHIUIIE
KOMILIEMEHTAPHOCTHU
7.3 | MexaHu3Mbl Cogpemennvie npedcmagnieHus PackpriBath copepxaHue TEPMUHOB U

IKCTPECCHH TCHOB

0 cmpoenuu 2enog. Opranuzanus
reHOMa y IPOKapHOT U IYKapUOT.
Perynsinus akTHBHOCTH I'€HOB

y pokapuoT. ['unoresa onepona

(®. Kako0, XK. Mano).

MonexynsapHuvle mexanusmul I9KCnpeccuu
eenog y aykapuom. Ponb xpomamuna

8 peaynayuu pabomsi 2enos. Perynsauus
OOMEHHBIX MPOIECCOB B KIIETKE.
Kierounslit romeocTas.

IOHATHM: OIIEPATOP, ONEPOH,
CTPYKTYpHBIE T€HBI, TPOMOTOP,
pemnpeccop.

OnuceIBaTh CTPYKTYpy TCHOMA
MIPOKAPHUOT; XapaKTepU30BaTh padoOTy
WHIYIIHOETEHOTO U PEeTpeccuOeT-HOTO
OTIepOHa.

BrIIensaTh CTpYKTYpHYIO U
PETYJIATOPHBIC YaCTH TeHA DYKapHOT.
CpaBHHBATh MPOIECCHI IKCIIPECCUU
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JdeMoHCcTpaMu
Ta0nune! ¥ cxeMmbl: «buocuuTes
Oeinka», «I eHeTHYeCKHUi KO

TCHOB y MTPOKAPUOT U DYKAPHUOT.
XapakTepru30BaTh TUIIOTE3Y OMEpPOHa
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M IOICPIKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmanmonHas
ounomnorus

Bupyce — HeKIeTOUHBIE (POPMBI KU3HH
u oOnuratHble apa3uthbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB,
pETpPOBUPYCOB, OakTepruodaros.
Kuznennwii yuxn J{THK-cooeporcawjux
supycoe, PHK-cooepaicawux supycos,
baxmepuogacos. Obpamuas
MPAaHCKpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a001eBaHIS YeTIOBEKA,
JKUBOTHBIX, pacTtennil. CITN /I,
COVID-19, couunansHbic U
MEUITMHCKHE TIPOOIEMBI.
buoungopmamura: unmezpayus u
ananu3 oonvuux maccugos («bigdata»)
CMPYKMYPHBIX OUONOSUYECKUX OAHHDBIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. IIpoepammupyemoie
dyukyuu 6enxos. Cnocobwvt 0ocmasku
JleKapcms.

JeMmoHCcTpanumn

IToprper: J. U. iBaHOBCKUI.

PackpbIBaTh copepkaHue TEPMUHOB U
MOHATHI: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcu, oopaTHas TPAaHCKPHUIIIHS,
PETPOBHUPYCHI, OaKTepruodar, BUPYyC
uMMmyHoaeduinTa yenoneka (B1UY),
MPUPOJHO-0YAroBble HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
pPETPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJICTOUHBIX MMapa3uTOB
MIPOKAPUOT U DYKAPHUOT.

W3naraTe runoTe3bl 3BOIOLUOHHOTO
IIPOUCXO0KJICHHSI BUPYCOB.
OnuceIBaTh MEXaHW3M B3aUMOICCTBUS
BHUpYyCa U KJICTKU, UHPEKITUOHHBIH
BUPYCHBIN ITpoLECC.
XapaKkTepu30BaThb MEXAHU3MBbI
BEPTUKAJILHON U TOPU30HTAJILHOU
nepeaadr BUPYCcoB; 3a00JI€BaAHUS
KUBOTHBIX U PACTECHUI, BbI3bIBAEMbIEC
BUPYCaMH.

Ha3ssiBaTh BUpyCHBIE 3a001€BaHuU,
BCTPEUAIOIINECS Y YETOBEKA: TPHUIII,
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Tabnuipel ¥ cxeMbl: «I eHeTHUeCcKui
Ko1», «Bupycel», «bakrepuodarmy.
IIpakTuyeckas padbora
«Co3ganue MoJIeJIN BUPYCa»

KJICLIEBOM HIIE(PaINT, T€MaTHT,
COVID-19, CIT1.

Coburoath npaBuiia MoBeICHUS

B OKPY’KAIOIIEW NPUPOIHOU Cpeae, MEP
npOoPHUIaKTUKY pacpoCTpaHEHUs
BUPYCHBIX 3200JIEBaHU (B TOM YHCIIE
BUY-undexiun)

Htoro

9acCoOB II0 TCEMC

9

8

Tema «’Ku3HeHHBIH MUK KJICTKH»

8.1

JKU3HEHHBIN IUKII
KJIETKHU

1

KJ1eTOuHBII UKL, €ro Nepruoasl U
perymsiuusa. Matepdaza u MUTO3.
OcoOeHHOCTH TTPOIIECCOB,
MPOTEKAIOIIUX B HHTEp(a3e.
IToaroroBka KJIETKH K JICICHUIO.
IIpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y IOCTCUHTETUYECKU I
(MpeMHUTOTUYECKUI) IEPHOIBI
uHTepdasbl.

JlemoHcTpanuu

Tabnuuel 1 cxeMbl: « KU3HEHHBIN IINKIT
KJIEeTKN», «MHUTO3»

PackpwiBath conepkaHue TEPMUHOB U
MOHSITUH: KJIETOUHBIN UK, UHTEepda3a.
[lepeuncnsaTh nepuoIbl J)KU3HEHHOTO
LUKJIa KJIETKU U XapaKTEePU30BaTh
MPOTEKAIOIINE B HUX ITPOLIECCHI

8.2

MarpuuHbIil CUHTES
JIHK. Xpomocomsl

Martpuunsiii cuntes JJHK —
perukanus. [ [puHIuUIe perkanum
JIHK: xoMmieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
AHTHUIIAPAJUIENBHOCTh. MeXaHu3M

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATUM: peruTuKaus (peayTIuKaLus),
KOMILJIEMEHTAPHOCTb,
aHTUIAPAJIEIbHOCTD,
JIHK-nonumepasa, Tenomepa,
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pemukaruu JJHK. Xpomocomsl.
Crpoenue xpomocoM. TemomMepsl 1
TeroMmepasza. XpOMOCOMHBIN HAOOp
KJIETKU — KapUOTHIL. [UTIIONIHBIN U
raruIOUIHBIM HA0OPHI XPOMOCOM.
["'omonoruunsie XxpoMocoMel. [TooBbIe
XPOMOCOMBI.

JleMoHCcTpanumn

Tabauie! U cxeMbl: « KU3HEHHBIN LIUKIT
KIIETKN», «CTPOEHUE XPOMOCOMY,
«Permkanus JIHK».

Oob6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpornpenapatsl: «KMUTO3 B KJIETKaxX
KOPEIIIKA JTYKa».

JlabopaTopHasi pabora

«M3yueHune XpoMOCOM Ha TOTOBBIX
MHKpOIpenapaTax»»

peIUIMKalMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHUIbI, IEHTPOMEPA,
KapUOTHI, TAIJIOUTHBIN U TATIIIONTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHNU3MOB.

[lepeuncriaTh MPUHIUIIBI PETUIUKAITTN
JIHK u 1aBath UM conepxaTelbHyIo
XapaKTEPUCTHKY.

OnuceIBaTh MEXaHU3M PETITUKAIIUT
JTHK.

CxemaTndecku n300paxaTh CTPOCHHUE
MeTada3HON XPOMOCOMBI.

PaznnyaTte XpoMOCOMBI

Ha MHUKpOIIpenapaTax u
MuKpodoTorpapusax

8.3

JleneHue KIETKU —
MHTO3

Jlenenue kieTku — MuTo3. CTaguu
MHTO3a U POUCXOAIINE B HUX
npouecchl. Tunel MuTo3a. Kapnokunes
U IUTOKUHE3. buojyornueckoe
3HAYCHUE MUTO3A.

JdemoHcTpanuu

Tabnuiel ¥ cXeMbl: « KU3HEHHBIN ITUKIT
KJIETKN», « CTPOEHUE XPOMOCOM,
«Permmkanusa JIHK», «Muto3».

PackpeIBath copepkanue TS PMUHOB U
MOHSATUI: MUTO3, TIpodaza, meTadasa,
anadasa, Tenodasa, KapUOKHHE3,
IIUTOKWHE3, BEPETCHO JICIICHUS,
MetadaszHas mIacTuHKa, 6opo3aa
JICTICHUS.

[lepeuncnaTe mocnea0BaTeIbHOCTh
CTaJMii MUTO3a U ONIMCHIBATH
MIPOUCXOAIINE Ha HUX MTPOIIECCHI.
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OobOopyaoBaHme: CBETOBOM MUKPOCKOIT,
MUKpornpenaparbl: «MHUTO3 B KJIETKaX
KOpEIIIKa JTYKa.

JlabopaTropHnasi paGora

«Habmroienne MuTO3a B KIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

CpaBHUBATh 0COOCHHOCTH IPOTECKAHUS
MHUTO3a B PACTUTEIbHBIX U )KUBOTHBIX
KJICTKaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MHTO3A.

Pa3zanuaTth cTaguu MUTO3a

Ha MUKpOTIperapaTax u
MUKpodoTorpapuax

8.4 | Perynsamus 1 Perynsnus MUTOTHYECKOTO LUK PackpwiBath copepkaHue TEPMUHOB U
YKU3HEHHOTO ITUKJIA KJeTku. [IporpammupyemMas KJIeTO4UHasl | IOHATHI: allonTo3, Mpoudeparus,
KJIETOK ru0eib — anonTos. g depeHurnpoBKa.

Kiterounoe siapo, XpoMOCOMBI, XapakTepu30BaTh PETYISALHIO
GbyHKIMOHATbHAS TCHOMMUKA. MUTOTHYECKOTO IUKJIA KIETKH.
Mexanusmol nporughepayuu, OOBSACHITH OMOJIOTMYECKUM CMBICIT
ougpepernyuposku, cmaperus u eubenu | 3aporpaMMHUPOBAHHOMN KIIETOYHON
knemoxk. «LJugppoeas knemkay — rubeny — arnornTo3a.
ououHpopmamuveckue mooenu VYcraHaBIMBaTh B3aMMOCBSI3b MEKY
@DYHKYUOHUPOBAHUS KIIeMKU. rOMEOCTa30M KJIETOK U UX THOEJBIO
JemoHcTpanuu
Tabnuuel 1 cxeMbl: « KU3HEHHBINA IINKIT
KJIETKIN», « CTPOCHUE XPOMOCOMY,
«Permmkanusa JITHK», «Muto3»
Htoro yacos mo teme 6
9 | Tema «CTPOEHUE U ®YHKIINU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonorunyeckoe paznoodpaszue PackpbiBaTh copepkaHue TEPMUHOB U

Ocjioc

opranu3MoB. OTHOKJIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHbBIE

TIOHSITHM: OpraHusMm, OpraH, OpraHcJiibl,
CUCTCMa OpraHoOB, aIrapar,
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OpTaHU3MBI.
Oco0eHHOCTH CTPOCHUS U
KUZHEAECATEIbHOCTU OJTHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIIHU, APYTUE
npoTUCTHI. KoJIOHMAIbHBIE OPTaHU3MBI.
B3anmocBsi3b 4acTeit MHOTOKIIETOYHOTO
opraHu3Ma. TkaHU, OpraHbl U CUCTEMBbI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOE.
I'omeocras.

JleMmoHcTpanuu

Tabauiibel U cxembl: «OTHOKIECTOUHbBIC
BOAOpOCIIN», K MHOTOKJIETOUHbBIE
BOJIOpOCINy, «bakrepun»,
«IIpocreitmmey, «Oprasbl HBETKOBBIX
pacreHunit», «CUCTEMBI OPraHOB
MMO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHee CTpOeHUE HACEKOMBIX».
OobopynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOIIPENapaThl
OJIHOKJICTOUHBIX OPTaHU3MOB; )KUBBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHU pa3HbIX

OTJIEJIOB; BIQXKHBIE MPEMIAPATHI
KUBOTHBIX

GbyHKIIMOHATBHAS CUCTEMA, TOMEOCTa3.
[lepeuncnarb CTPyKTypHO-
(GyHKIMOHATBHBIE YAaCTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTb 0COOEHHOCTH
CTPOEHUS U KU3HEIEATEIbHOCTH
OJITHOKJIETOYHBIX OpPTraHU3MOB,
KOJIOHUAIBHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHUBaTh MEX 1y COOOM
OJTHOKJIETOYHbBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKAHEBBIE
OpraHU3Mbl
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9.2 | Tkanu pacteHui Tkanu pacteHuil. TUIIBI paCTUTENBHBIX | PacKkpbIBaTh COAEpKaHUE TEPMUHOB U
TKaHeil: 0Opa3oBaTelibHasl, TOKPOBHASI, | MOHSATUHN: TKaHb, SMUJIEPMUC, TPOOKA,
MPOBOASAIIAs, OCHOBHAS, KOpKa, JIyO, IpeBeCHHa, JPEBECUHHbBIC
Mexannyeckas. OcoO0eHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
cTpoeHus, GYHKIIUNA U PACTIONOXKEHUS | KAMEHHUCTHIE KIIETKH.
TKaHEW B OpraHax pacTeHUM. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JlemoHcTpanuu TKaHel: oOpa3zoBaTesbHas, TOKPOBHAs,
TabyuIbl ¥ CXEMBI: MPOBO/IAIIAs], OCHOBHAsI, MEXaHUYECKAs;
«Txanu pactenuit», «OpraHbl MEePEUUCIIATh OCOOEHHOCTH UX CTPOCHUS
[IBETKOBBIX pacTeHu», «KopHEBbIE 1 BBITIOJTHsIEMBIC (PYHKIIUH
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
OobopyaoBaHme: KUBBIC YK3EMILISIPbHI
KOMHATHBIX PACTEHU; CBETOBOU
MHKPOCKOII; MUKPOITPENAPATHI TKAHEU.
JlabopaTopHasi padora
«/3yueHue TKaHel pacTeHUI»

9.3 | TkaHu )KUBOTHBIX U TKaHU )KUBOTHBIX U YEJIOBEKA. THUIIBI PackpsiBaTh conepxanne TEPMUHOB U

YCJIOBCKA

’)KUBOTHBIX TKAHEH: SIIUTCIINAJIbHAA,

COCAMHUTCIIbHAA, MbIIIICYHAA, HCPBHA.

OcobenHoctu cTpoeHust, GyHKIUN U
PACIIOJIOKEHUS TKAaHEW B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JdemoHcTpanuu

Tabmmibl u cxeMmbl: « Tkanu
KUBOTHBIX», «CKeEJeT 4eloBeKay,
«IIuieBapuTenbHas CuCTEMa,

MOHSITUM: SIUTEIINH, CEKPET,
MBIIIEYHbIE BOJIOKHA, HEUPOH,
HEeUporus.

XapakTepu30BaTh TKAHU KUBOTHBIX U
YyeJI0BeKa: dIUTeIMaIbHas,
COEIMHUTEIbHAS, MBIIIICYHAsI, HEPBHAS;
MEePEUYHCIIATh OCOOEHHOCTH UX CTPOCHUS
Y BBITIOJTHSIEMbIC (PYHKIIUH
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«KpoBeHoCHas cucremay,
«/lpixarenspHas cucremay, «HepBHas
cucremay, «Koxa», «MpbllieuHas
CHUCTEMAY.

ObOopyaoBaHme: CBETOBOM MUKPOCKOI,
MHUKpOMpenapaTsl TKaHEH.
JlabopaTopHasi pabora

«/3yueHune TkaHen JKUBOTHBIX»

9.4

Opranbl. CucTEMBI
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHBIC OPTaHbl PACTECHUM.
Oprassl ¥ CUCTEMBI OPTAaHOB
’KUBOTHBIX U YesioBeKa. DyHKIIMU
OpPraHoOB M CUCTEM OPTaHOB.
JleMmoHCcTpanumn

Tabauuel u cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHu», «KopHeBbie
cucteMmbl», «CTpoeHuUe cTeOIs»,
«CTpoeHue JTMCTOBOM MJIACTUHKI,
«CxkeneT yeaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucTemay,
«JlpIxaTenbHas CUCTEMaY,
«BpiaenurensHas cucreMa», «HepBHas
CHUCTEMay, « IHJOKPUHHAS CUCTEMAY.
ObopynoBaHme: KUBBIE YK3EMILISIPbI
KOMHATHBIX PacTEeHUI; repoapuu
pPacTEeHH pa3HBIX OT/IEJIOB; CKEIETHI

PackpriBaTh copepkaHle TEPMUHOB U
MOHATUM: OpraH, KOpeHb, MOOeET,
I[BETOK, IJIOJI, CEMS, TIOJIOBBIE JKEJIE3BI,
MI0JIOBBIE IPOTOKH, KOITYJIITUBHBIE
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BEreTaTUBHbBIE U
reHepaTHUBHBIC OPTaHbl PaCTEHUH,
COMAaTHUYECKHUE U PETYISATOPHBIE OPTaHBI
’KUBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
WX CTPOEHUS U BHITIOJIHSEMbIC (DYHKITHH.
YcTaHaBnUBaTh B3aUMOCBSI3U MEXTY
CTPOCHHEM OPTaHOB U UX (PYHKLHUAMHU.
Paznuuare BUIBI TKAHEN, OpraHbl U
CUCTEMbI OPTaHOB, B TOM YHCJIE
YeoBeKa, Ha MUKpOTpernaparax,
BJIQXKHBIX Iperaparax, repoapusx u
MUKpoQoTorpadusx, Tabaunax,
MOJIETISIX U MYJIsIKaX
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MO3BOHOYHBIX; KOJUIEKIIUN
0€Cr03BOHOYHBIX KUBOTHBIX; BIIQKHBIE
npernapaThl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlabopaTropHasi paGora

«M3y4yeHne opraHoB IIBETKOBOTO
pacTeHus»

9.5

Omnopa Tena
OpraHu3MOB

Omnopa Tena opranu3moB. Kapkac
pacteHuid. CKeNneThl OJJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHbli1 1 BHyTPEHHHUH CKEJIET.
CrpoeHne 1 TUIIBI COETUHEHUS KOCTEM.
JleMmoHCcTpanumn

Tabnuiel u cxembl: «CTpoeHHE
cTeds», «CTpoeHue TUCTOBOU
IJTACTUHKNY, « CKEJIET YeJI0BEKay.
OobopynoBanme: CKeIeThI
MMO3BOHOYHBIX; BIQXKHBIC TTPENapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTTIOKOKUX

PackpbIBaTh cofepkaHue TEPMUHOB U
HOHSITUNA: OMIOPHBIE CUCTEMBI, 000JI0UKH
KJIETKH, PUOPHUILIBI, KapKac, HapyKHBIH
CKeJeT (XUTUHOBBINA OKPOB),
TMAPOCTATUYECKUI CKENET, BHYTPEHHUM
CKEJIeT, KOCTH (JUIMHHbIE, KOPOTKHE,
TIJIOCKKUE), COETMHEHUS KOCTEH,
HEMOABUXHbIE (I1IBBI),
MOJIYIIO/IBM)KHbBIE, TTOIBUYKHbBIE
(cycTaBsl), OTJEIBI CKEIeTa
MTO3BOHOYHBIX )KMBOTHBIX: U€peIl,
OCEBOM CKeJIET (I03BOHOYHUK, TpyAHAs
KJIETKa, XOp/1a), M0sica KOHEYHOCTEH,
CBOOO/THBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHHI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THUIIbI
COCMHEHNS KOCTEN.

VYcTaHaBnuBaTh B3aUMOCBSI3U MEXTY
CTPOEHUEM ONIOPHBIX CUCTEM U UX
(YHKIUSMU B OpraHu3Me.
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CpaBHUBATh CTPOECHUE OMTOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmxenue JIBr>keHue opranu3MoB. [[BrxeHue PackpeiBath conep:kaHue TEPMUHOB U
OpraHU3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: MOHSATH: IBUKEHUE, IBUTATEIIbHBIC
aMEOOHTHOE, KT'YTUKOBOE, PECHUYHOE. | OpraHeUIbl, IBUKEHUE ITPOCTEUILINX
JIBM>KEHME MHOTOKJIETOYHBIX (amEOomIHOE, KIYTUKOBOE,
PACTEHHII: TPOIIU3MBI U HACTHH. PECHUYHOE), ABUKEHUE PACTEHUN
JIBHMKEHNE MHOTOKIIETOYHBIX (Tponu3MBbl, HACTUH ), MBILIECYHbIE
JKABOTHBIX U YEJIOBEKA: MBbIILICYHAS CUCTEMBI (COKPATUTEIIbHBIE BOJIOKOHIIA,
cucrema. Peguexc. CkeneTHble MBIIIIBI | KOKHO-MYCKYJIBHBIH MEIIIOK, CKEJICTHAS
U ux pabora. MYCKyJIaTypa), CKeJIeTHAsI MBIIIIA
JleMoHCTpanumn (MBIIIEYHOE BOJIOKHO, MHO(DHOpHILIA),
Tabaunp! 1 cxembl: «OTHOKIETOUYHbIE | BBICIIUE JBUTATEIbHBIC IICHTPBI, paboTa
BOoJIopocany, «lIpocrenmmey, MBI (IBUTATEIbHAS, COMAaTHIECKas ),
«Crtpoenue MpImp», «MplmeyHas MBIIIIEYHOE YTOMJICHUE.
CUCTEMAY XapaxkTepu3oBaTh BUJIbI JBUKECHUS
OJIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpPTaHU3MOB.
OnuchIBaTh CKEJIETHBIC MBIIIIIBI U UX
pabory.
YcraHaBaMBaTh B3AMMOCBS3b MEKY
CTPOCHUEM ONOPHBIX CUCTEM U
JIBUKEHUSIMA OPTaHU3MOB
9.7 | [luranue opraHu3MoB IIutanue oprann3mos. [lornomenue PackpsiBaTh coziepkaHue TEPMUHOB U

BOJbI, YTJICKHUCJIOI'O ra3da u
MHWHCPAJIBbHBIX BCOICCTB PACTCHUAMMU.
[IuTanue )KUBOTHBIX.

MMOHSTHH: IMMTAaHUC, MTUIICBAPCHHUC,
MUIICBAPHUTCIIbHBIC BAKYOJIN, KUIICYHAs
IMOJIOCTDb, MMIICBAPUTCIIbHAA TPY6K3.,
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BHYTpUNOIOCTHOE U BHYTPUKIIETOUHOE
nuieBapenue. [lutanue mo3BOHOYHBIX
JKUBOTHBIX. OT/IEIIbI
MUILEBAPUTENBHOTO TPAKTA.
[In1eBapuTENBHBIE )KEIE3bI.
[InmeBapuTenbHas CUCTEMA YENOBEKA.
JlemoHcTpanuu

TabauIIbl U CXEMBI:
«KHI11€YHOIOJIOCTHBIEY,
«IIumeBapurenbHas cucteMay, «Cxema
IIATAHUS PACTEHUI.

O0opyaoBaHme: )KUBbIE SIK3EMIUISPHI
KOMHATHBIX PacTEeHUI; 000py0BaHUE
JUISl AEMOHCTpAIMU TOYBEHHOTO U
BO3/IYIIIHOTO MUTaHUsI PACTCHUM,
pacuierieHus Kpaxmasa u 0eJTKOB

noj AercTBueM (pepMeHTOB

MUIIEBAPUTEIIHHBIN TPAKT,
MUIIEBAPUTEIIbHBIC JKEIIC3BI,
MUIIEBAPUTEIIBHBIC COKH.
XapaKkTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKIIETOYHOE
MUIIEBapEHUE.

Pa3nuuate Ha n300pakeHUsIX (cxemax,
Ta0JIUIAX, MYJISDKAX) OTIEIBI
MTUTIEBAPUTEIHPHOTO TPAKTa U
MUIIEBAPUTEIBHYIO CHCTEMY YEIIOBEKa.
YcraHaBIMBaTh B3aMMOCBS3U MEKTY
CTPOSHHEM OPTaHOB MUIIICBAPCHUS

9.8

JIpIxanue opraHu3mMoB

Jprxanue oprann3MoB. JIpixanue
pacTeHui. /[pIxaHue )KMBOTHBIX.
Juddy3us ra3oB uepe3 MOBEPXHOCTh
kieTku. KokHoe npixaHue.
JlpIxarenpHast HOBEPXHOCTh. JKabepHoe
1 JIETOYHOE JbIXaHue. JIpIxaHue
MO3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0KHEHUE CTPOCHHUS
JIETKUX MO3BOHOYHBIX KUBOTHBIX.
JlpIxarenpHasi CHCTEMA YEJIOBEKA.

PackpbiBaTh cojiep:kaHuE TEPMUHOB U
MOHATUH: AbIxaHue, T y3us, KOKHOE
JbIXaHUE, OPTaHbl JbIXaHUs,
JbIXaTEIbHbIC JBUKEHUS, bIXaTEIbHBIN
IIEHTP, JETOYHbIC 00BEMBI, KU3HECHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIFOLIMOHHOE
YCII0KHEHHUE CTPOCHUS JETKUX

72




DenepanpHas pabouast mporpamma | buonorus. 10-11 kaccsl (yriayOnéHHbIH ypOBEHb)

MexaHu3M BEHTUJIALIMY JETKUX Y MITHUIL
Y MJICKOIIUTAIOMMX. Perysuus
IbIxaHus. JIpIxaTenbHbIe 00BEMEL.
JleMoHCcTpaMu

Tabaunbl U cxeMbl: «J[prxaTenpHas
CHUCTEMay.

OGopynoBanme: 000pyI0BaHKE
JUTSL IEMOHCTPALIMHU OIBITOB

110 U3MEPEHUIO JKU3HEHHON EMKOCTH
JIETKUX, MEXaHNU3Ma JIbIXaTCIbHBIX
JBIDKECHUH

MIO3BOHOYHBIX KUBOTHBIX.
Pasznuyars Ha n300paXkeHusX (cXxeMax,
TabJIMIaX, MyJIsKax) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIIALIMH
JETKUX Y OTUL U MIIEKOTUTAIOIIHX.
VYcTaHaBIMBaTh B3aUMOCBS3U MEXKILY
CTPOEHUEM OPraHOB JBIXaHUS U UX
(GyHKUMSIMU B OpraHU3Me

9.9

Tpancnopr BemecTs
Yy OpraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCIIOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema 1 €€ opraHsi.
KpoBeHocHasi cuctema mo3BOHOYHBIX
JKUBOTHBIX U yenoBeka. Cepaile,
KPOBEHOCHBIE COCY/Ibl U KpOBb. Kpyru
KpOBOOOpaIeHus. DBOIIOIMOHHbBIE
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI TO3BOHOYHBIX JKUBOTHBIX.
Pabota cepata u e€ perynsiusi.
JdemoHcTpanuu

Tabauiel u cxembl: «OpraHbl
LBETKOBBIX pacTeHu», «KopHeBbIe
cuctemMbl», «CTpoeHue CTeOIs»,
«CTpoeHue TMCTOBOM MIIACTUHKI,

PackpbiBath coepxanue TEPMUHOB U
MTOHSATHI: TPAHCTIIOPT BEILIECTB,
TPAHCIIOPT y PACTEHUM, KPOBEHOCHAS
CHUCTEMa YKMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JICMEHTHI,
KpOBOOOpaIIeHHe, KpyTru
KpOBOOOpAIeHUSs, CEPICUHBIN ITUKII,
nuMdooOparnieHue, 1umda,
TuM(paTUIECKHUE COCY/IbI,
muMdaTUIeCcKue y3Jbl, BHYTPEHHSS
cpena opraHusma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHui U OECI03BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CHCTEMY
KUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaH CHUCTCMA»,
((KpOBeHOCHBIe CHCTCMBI IIO3BOHOYHBIX
ZKHNBOTHBIX»

Paznuuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUM(}ATUYECKYIO CUCTEMY YEJIOBEKA.
VY cTanaBiaMBaTh B3aMMOCBSI3H

MEXy CTPOEHUEM OPTraHOB

KpOBOOOpAIICHUS U UX QYHKIIUSIMHU
B OpraHU3ME

9.10

Brigenenue y
OpraHu3MOB

Brinenenne y opranusmoB. Beiaenenue
y pacTeHuil. Beljenenue y >)KUBOTHBIX.
CoxkpatuTenbHble Bakyoau. OpraHbl
BbIACIICHNs. PUIbTpanys, CEKpenys 1
oOpaTHOE BcachlBaHUE KaK MEXaHU3MBI
paboThl OpraHoB BbieneHUs. CBs3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOM U
BBIJICJIUTEIBLHON CHCTEMaMH.
Bolnenenue y no3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [louku. CTpoeHue u
(GyHKUIHOHUPOBaHUE HEPPOHA.
OOpa3oBaHue MOYH Yy YETIOBEKA.
JdemoHcTpanuu

TaOnuiel U cxeMbl: «BoeiaenurenpHas
CUCTEMAa

PackpriBath copepxaHue TEPMUHOB U
MOHSATUM: BBIICJIICHUE, T'yTTallUsI,
JUCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
W3BUTHIC KaHAJBIIbI, 3BE314aThIC
KJICTKH, BBIACITUTEIBHBIC TPYOOUKH,
MaJILIIUTUEBBI COCY/IbI, TOYKH,
MOYETOYHHUK, MOYEBOM IMY3bIPb,
He(dpoH, Moya.

XapaxkTepu3oBaTh MPOIECC BbIIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznmuuate Ha n300pakeHUsX (CXxeMax,
TabnuIax, MyJsKax) BbIICIUTEIHLHYIO
CUCTEMY YEJIOBEKA.

OnuceiBaTh MEXaHU3M
GbyHKIMOHUPOBaHUS HEPPOHA; TIPOIECC
00pa3oBaHUsI MOYH.

YcraHnaBiIMBaTh B3aMMOCBSI3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHHSI ¥ UX (DYHKITASMH

B OpTaHU3Me
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9.11 | 3ammTa y opraHu3zmMoB 3ammTa y OpraHu3MoB. 3alura PackpbiBaTh cojiepKaHME TEPMUHOB U
Y OAHOKJIETOYHBIX OpraHu3MoB. CIIOphI | TTOHSATHH: KaIlcya, HA0CIIOpa, IIUCTa,
OaKTepHil U UCTHI MPOCTEHIITHX. KyTHKYJIa, CPEJICTBA TACCUBHOM
3amuTa y MHOTOKJIETOYHBIX PACTEHUM. | 3al[UTHI, CPEACTBA XUMUUICCKOM
Kyrtukyna. CpencrBa macCUBHOM U 3aIUThI, KOKHBIE IOKPOBBI,
XUMHUYECKOH 3a1UThl. DUTOHIUABI. MMMYHHUTET, UMMYHHas CUCTEMA,
3anmTa y MHOTOKJIETOUYHBIX AHTUTEH, aHTUTEJIO.
KUBOTHBIX. [TOKpOBBI U UX XapakTepu3oBaTh BUJIbI 3aIIATHI
MIPOU3BOJIHBIE. 3aIIUTa OPTaHU3Ma Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
ot 6one3neit. UIMmyHHas cuctema OpPraHU3MOB.
yenoBeka. KineTouHslil 1 rymopanbHblid | OMHACEIBATH CTPOSHUE KOKHBIX
UMMYHHUTET. Bpok1EHHBIN 1 MTOKPOBOB U UX MPOU3BOAHBIX.
NpUOOPETEHHBIN crienupruuecKuit Paznnuate Ha n300pakeHus X (cxemax,
UMMYHUTET. Teopus KIOHAIBHO- TabnuIax, MyJIsKax) OpraHbl
cesiektuBHOTrO MMMyHHTeTa ([1. Dpnux, | UMMYHHOM CHCTEMBI YeJIOBEKa.
®.M. bepner, C. Toneraga). YcraHaBnMBaTh B3aUMOCBSI3U MEXKIY
BocnanutenbHble OTBETHl OPTaHU3MOB. | CTPOEHUEM OPraHOB 3aLIUTHI U UX
Ponp BpoXIEHHOTO UMMYHHUTETA (yHKIUSAMHY B OpraHU3Me
B Pa3BUTHUU CHCTEMHBIX 3a00JICBaHUI.
JlemoHcTpanuu
Tabuwniel U cxembl: «Koxkay,
«Ummynnrtery, «CTpoeHue cTedmsny,
«CTpoeHue JTUCTOBOM MIACTUHKI

9.12 | Pa3apaxxumocTtb PazapaxumMocTh U perynsuus PackpeiBath conep:kaHue TEPMUHOB U

U PETYJISIIHS
y OpraHu3MOB

y OpraHus3MoB. Pa3apaxkumocTsb
Y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxuMocTh U peryJisius

MOHSATUI: pPa3IpaKUMOCTh, PETYJISILUA,
TaKCHUCBhI, POCTOBBIE BELIECTBA
(ayKCUHBI), HEpBHAs CUCTEMA,
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y pactenuil. PocToBbIE BElIECTBA U UX
3HAYCHHUE.

Hepsnas cucrema u pedaekropHas
peryisnus y »kuBoTHbIX. HepBHas
CUCTEMA U €€ OTHEJIbl. DBOJTIOLMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OT/IEIIbI
rOJIOBHOT'O MO3T'a MMO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekTopHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pedIieKChI.

['ymopanbHas peryisinus u
SHAOKPHHHAS CUCTEMA )KMBOTHBIX U
yenoBeka. JKenes3bl S3HIOKpUHHOM
CHUCTEMBI U UX TOPMOHBI. JlericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cHucTeM. [ nnoramamo-
runodu3apHasi CuCTeMa.
JemoHcTpanuu

[Toprper: W. I1. I1aBnos.

Tabauue! u cxeMbl: «CTpoeHue
ruApb», «CTpoeHue iaHapum»,
«BHyTpeHHEE CTpOEHUE 10K IEBOTO
yepBs», «HepBHas cuctema peioy,
«HepBHas cucrema JsArymIKn»,
«HepBHas cucrema
IpecMbIKarouxcs», «HepBHas

peduekTopHast peryisius, peduiekc,
pedaexkTopHas ayra, nepeaHui MO3T,
IIPOMEXKYTOUYHBIA MO3T, CPETHUM MO3T,
MO3K€4OK, IIPOJIOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IYMOpPaJIbHASI PETYJISLNsL, TOPMOHBI,
SHJOKPHHHAS CUCTEMA, TUIIOTAJIAMO-
runo@uzapHasi CuCTeEMa.
XapaxkTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPraHU3MOB H
pedIIeKTOpHYIO perysInui0

y dKUBOTHBIX.

Paznuuate Ha n300pakeHusIX (cxemax,
TabJIMLaX, MyJIsSKaxX) HEPBHYIO CUCTEMY
U €€ OTIeNbl; OT/AEJIbI TOJIOBHOTO MO3Tra
IT0O3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO PETYJISALIMIO
Y dKUBOTHBIX.

Paznnuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJIsKax ) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
HazsbiBaTh eie3bl S9HAOKpUHHON
CUCTEMBI YEJIOBEKa U BbIpabaThIBAEMbIE
UMHU TOPMOHBI.

OnuceIBaTh 1€MCTBUE TOPMOHOB.
VYcTaHaBIMBaTh B3aUMOCBSI3U MEXIY
CTPOEHUEM OPraHOB HEPBHOU U
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cuctema ntuiy, «HepBHas cucrema
MJIeKonuTarmuxy, «HepBHas cucrema
YEJI0BEKA», « JHTOKPUHHAS CUCTEMAY,
«Pedmexcy.

ObOopyaoBanme: MOJIEIN TOJIOBHOTO
MO3Ta Pa3IMYHbIX JKUBOTHBIX

SHJIOKPUHHON CUCTEM U UX (PYHKIHUAMU
B OpraHU3Me.

XapaKkTepHu30BaTh 3BOIIOLUOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Hroro yacos 1o teme 17
10. | Tema «PASMHOKEHHUE U PASBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUA | DOopMBbI Pa3MHOKEHHS OPTAHU3MOB: PackpsiBaTh coziepkaHue TEPMUHOB U
OpraHu3MOB Oecrosnoe (BKJIIOYasi BEr€TaTUBHOE) U TOHSITUI: Pa3MHOXKEHUE, IPOCTOEC

moJsioBoe. Buaer 0ecrionoro
Pa3MHOXXEHUS: TIOYKOBaHUE,
criopyJsinus, pparMeHTanms,
KJIOHUPOBAHMUE.

JemoHcTpanuu

Tabanib! 1 cxeMbl: «BerertatuBHoe
pa3sMHOXXeHue», « Tumsl 6ecrnoaoro
pPa3MHOKEHU», «PazMHOXeHUE
XJIAMHAIOMOHAJIBI», «Pa3MHOKeHNE
ABIJICHBDY, «Pa3MHOXKEHUE THIAPHD)

JIeJICHHE, IOYKOBAHUE, CIIOPYJIALIMS,
BEre€TaTUBHOE PA3MHOKEHHE,
(bparmeHTalys, KIOHUPOBAaHUE, FAMETHI,
criepMaTo30ul (CIepMHUil), SUIEKIIeTKa,
3UroTa, KOHbIOTalHsl.

[lepeunciaTb 0COOEHHOCTH OECTIONOro
Y TI0JIOBOT'O PA3MHOKEHUS OPraHU3MOB.
XapakTepu3oBaTh CYIIHOCTb U (POPMBI
0€ecI10JI0ro pa3sMHOXKEHHUSI OPraHU3MOB;
OMoIoruuecKoe 3HaueHue Oecrnoaoro
Pa3MHOXEHUS.

Paznuyate cniopy kak
CHEeUaIN3UPOBAHHYIO KIIETKY,
MpeHa3HAYeHHYIO J1J1s1 OECTI0JI0Tr0o
Pa3MHOXEHUS, U CIIOPbI OAKTEPUIA.
OOBACHATH NIPENMYILECTBA MOJIOBOIO
Pa3MHOXEHUS HaJl OECITOIBIM.
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PaCKpI)IBaTB POJIb KIIOHUPOBAHUSA
B CCIICKIIUHU U CCIIBCKOM XO3SHCTBE

10.2 | ITonoBoe 2 ITonmoBoe pasmHoxenue. [1osoBbie PackpbiBaTh copepxaHre TEPMUHOB U
Pa3MHOXKEHHUE. KJIETKH, WM TaMeThl. Meiio3. Ctaauu MOHATUM: MeH03, OMBAJICHTHI,
Meiio3 Mmeno3a. [loBenenue xpomocom KPOCCHHIOBED, HHTEPKHHE3,
B Meito3e. Kpoccunrosep. HE3aBHUCHUMOE pacIipe/ieieHUE;
buonornuecknii CMbICT M€103a U KPOCCHUHIOBEP.
MOJIOBOTO mporuecca. Meiio3 u ero Paznuuatek Ha n300pakeHusX (cxemax,
MECTO B JKU3HEHHOM LIMKJIE Ta0auIax) 1 MUKpOTIpenapaTax 3pelibie
OpTaHU3MOB. MOJIOBBIC KJIETKH MJICKOTTUTAIOIINX U
JleMoHCTpanumn OpraHbl PA3MHOKEHHUSI BBICIINX
Tabauiel ¥ cxeMbl: «Meno3y, pacTeHUN.
«XpOMOCOMBI» PackpeiBaTh CyniHOCTh M€103a,
XapaKTepU30BaTh €ro OT/EJIbHbIC
CTaJIUU.

OnpenensaTe MECTO Mei03a

B )KM3HCHHBIX ITUKJIaX Pa3IMYHBIX
OpTaHU3MOB.

OOBSACHITH OMOJIOTMICCKUIA CMBICIT
KPOCCHUHTOBEpA, OMKCHIBATH €TO
MEXaHH3M.

CpaBHHMBATh MEHO3 C MUTO30M;
pasnuyaTh OTICIbHBIC UX CTATUN

Ha MUKpOIIperapaTax u H300paKeHHUIX
(cxemax, Tabnuiax).

PackpeIBaTh 3BOJIIOIIMOHHOE 3HAUCHUE
MIOJIOBOTO Pa3MHOXKEHUSI OPraHU3MOB
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10.3 | I'ameTorenes. [Tpen3aponpliieBoe pa3BUTHE. PackpeiBaTh copepxKaHie TEPMUHOB U
OOpa3oBanue u ['amerorenes y :kuBOTHBIX. [Ios0BBIE ITOHATHN: TAMETOTI€HE3, CIEPMATOT€HES,
pa3BHUTHE MOJOBBIX xene3bl. O0pa3oBaHUE U Pa3BUTHE OOreHE3, CEMEHHUKH, SIMYHHKH,
KJIETOK NOJIOBBIX KJIE€TOK. CriepMaToreHes u CIEpPMAaTOrOHUH, CIEPMATOLUTHI,

ooreHe3. CTpoeHHE MOJNOBBIX KIIETOK. crepMaTH/Ibl, CIEPMaTO30U/IbI,
Orm1010TBOpEHNE U SMOPHOHAIBHOE OOT'OHMH, OOLIUTBHI, MOJISIPHBIE TENbIIA,
pa3BUTHE )KUBOTHBIX. CIIOCOOBI AUILIEKIETKA, AKPOCOMa.
OIUIOIOTBOPEHUS: HAPYKHOE, [lepeuncrarh cTaguu raMeToreHesa
BHyTpeHHee. [lapTeHorenes. y dKUBOTHBIX.

JleMOHCTpanuu OnuceIBaTh NpoLECC FTAMETOr€HE3a U
Tabauue! u cxembl: «['ameTorenesy, €ro NEPHOBI, CTPOCHHE MTOJOBBIX
«CTpoeHue SUUEKIETKH U KIJIETOK.

CIIEPMATO30U/1a. Paznuuate ocoOeHHOCTH
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT; | CIIEpMATOre€HE3a U OOT€HE3A.
MUKpOIpenaparhl SHIEKIETOK U OnuceIBaTh NPOLECCH OCEMEHEHUS U
CIEPMATO30M/I0B. OIJIOZAOTBOPEHUS, pa3HbIE BAPUAHTHI
JlaGopaTopHuas padora «3yueHue [MapTEHOTEeHE3a

CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX

MUKpOIpenapaTax»»

10.4 | UnnuBuyanbHOE NHauBryabHOE pa3BUTHE PackpbIBaTh coepxanue TEPMUHOB U
pa3BUTHE OpraHu3MoB (OHTOTEHE3). MIOHATHI: OIUIOJOTBOPEHUE, 3UTOTA,
OpraHu3MOB — OMOpPHOJIOTHS — HAyKa O Pa3BUTHHU OJlacromep, aKkpoCOMHas peaxius,
OHTOT'€HE3 opraHu3MoB. Mopgoeenes — 00Ha MPOHYKJIEYC, TAPTEHOT€HE3,

U3 21a6HBIX NPOOAEM IMOPUOTOSUM.
Konyenyus mopghocenos u mooenu
mopgoeenesa. Ctaauu >MOpUOTEeHE3a
YKUBOTHBIX (Ha IPUMEPE JIATYILKH).

aMOpHOTeHe3, ApodiieHne, Onactyna,
MoOpyJia, TacTpyJia, Hehpyna,
OpraHoreHes3, YKTOIepMa, Me30/IepMa,
AHTOJIEpPMA, IIeJIOM, HEpBHAsI TPyOKa,
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Hpobnenue. Tumbl gpobeHus.
Jlemepmunupoeannoe u
HeOepMUHUPOBaAHHOe OpobieHuUe.
bracmyna, muner 6nacmyn.
Ocob6eHHoCTH APOOICHUS
MJICKOITATAIOMINX. 3apObIIIEBHIC
JIUCTKHU (TacTpyJisiius). 3aKiaaKa
OpraHoOB M TKaHEH U3 3apObIIIEBIX
JUCTKOB. B3anMmHoe BiusiHUE YacTen
Pa3BUBAIOIIETOCS 3aPO/IbIIIIA
(aMOpHOHaNIbHAS UHAYKIUS ). 3aKiaaKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pE3yNbTaT HEPAPXUUECKUX
B3aMOJIENCTBUN reHOB. BimsgHaue
Ha YMOPUOHATBLHOE PAa3BUTHE
pPa3TUYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpeabl.

JleMmoHCcTpanumn

[Toprper: X. lIneman.

Tabmuiibl 1 cxembl: «OCHOBHBIE CTaIUU
OHTOTCHE3a».

OobopynoBanne: mojienb «Luki
Pa3BUTHS JIATYIIIKH

X0opJa, KulleyHas TpyOka.
Omnpenensitb SMOPUOHANIBHBIN TEPHO]
pa3BUTHUS OpPTaHU3Ma U OMUCHIBATD
OCHOBHBIE 3aKOHOMEPHOCTHU
apobneHust — oopazoBaHue
OJIHOCJIOMHOTO 3apO/IbIIIa — OJaCTYJIbI;
3aBHCHUMOCTB X0/1a APOOJICHUS

OT KOJIMYECTBA JKEJITKA B THIEKIIETKE;
racTpyJsIUIO U OPTaHOTEHE3.
OOBsIcHATH ATanbl JUpPEepeHIUPOBKH
TKaHEeW, 00pa30BaHUs OPIaHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYISALHIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEPMUHAIIIO ¥ SMOPUOHAIBHYIO
MHAYKIIHIO; TEHETUYECKUN KOHTPOJIIb
pa3BUTHS.

OO60CHOBBIBATH BPEIHOE BO3/ICHCTBHE
Ta0avyHOTO JIbIMa U aJIKOTOJI Ha X0
AMOPHUOHATBLHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHusma uyesjaoBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

Poct u pa3BUTHE KUBOTHBIX.
[TocTaMOpHOHANBHBII TIEPUOS.
[Ipsimoe 1 HempsiMoe pa3BUTHE.
Pa3zButne ¢ meramophozom

PackpbIBaTh coliep:kaHie TSPMUHOB U
MOHSATHI: OHTOTCHE3,
MOCTAMOPHUOHAIIBHOE Pa3BUTHE,
MeTamop(}o3, TMYNHKA, POCT, CTAapPEHUE,
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y 0€CII03BOHOYHBIX U TTO3BOHOYHBIX
JKUBOTHBIX. bHOTOTMYECKOE 3HaUYCHUE
MPSAMOTO U HENMPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B rpupoe. Tumsl
pocTa )KUBOTHBIX. PAaKTOPHI pETYIISIUN
pOCTa JKUBOTHBIX U yenoBeka. Ctaauu
MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4yesnoBeka. [leprobl
OHTOTE€HE3a YyenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKUE TTPOIIECCHI.
JleMmoHcTpanuu

Ta6nuiel u cxemsl: «IIpsmoe u
HenpsMoe pa3BuTue», «Paszpurue
MaMCKOro XyKa», «PazButue capanumny,
«Pa3BUTHE JIIATYLIKI.

IIpakTnueckasi pabora

«BBIsIBICHHE TPU3HAKOB CXOCTBA
3apOJIbIIIEN TO3BOHOYHBIX KUBOTHBIX)

CMEPTh.

XapakTepu3oBaTh TOCTIMOPHUOHAIBHBIN
NEPUO/J] pa3BUTHS OpraHu3Ma U ero
OCHOBHBIE (DOPMBI.

XapaxkTepuszoBaTh IPsIMOE Pa3BUTHUE U
€ro MepUoBbI.

N3narate conepxanue Teopui
CTapEHUs OPraHU3MOB.

OOBICHATH OMOJIOTUUECKHUI CMBICTT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasmHOXeHue u
pa3BUTHUE PACTECHUN

Pa3zmHOkeHHe U pa3BUTHE PACTCHUM.
I"amerodur u ciopodut. Meiios

B YKU3HCHHOM LIMKJIE PACTCHUM.
O0bpazoBaHue crop B mpoiiecce Meio3sa.
['amerorenes y pacteHun.
OIU10I0TBOPEHUE U PA3BUTHE
pPaCTUTENIBHBIX OPTaHU3MOB. /[BOMHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX
pactenuii. OO6pa3oBaHue U Pa3BUTHE

PackpbIBaTh coepxanue TEPMUHOB U
MOHSATHH: TameToduT, criopodur,
aHTEPUJIUU, APXETOHHUH, 3aPOCTOK,
Meracnopa, 3apObIIIEBbIN MEIIOK,
CUHEPTU/bI, AaHTUIIObI, MUKPOCIIOPA,
MbUIBIEBOE 3€PHO, JIBOMHOE
OIUIOZIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOuH, MepHobl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
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CEMEHH.
MexaHu3MBbl peryisiiii OHTOT€HE3A
Yy pacTeHUM U KUBOTHBIX.
JleMoHCTpanumn

[optpert: C. I'. HapammuH.
Tabnuitel u cxembl: «J[BoliHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuin», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», «  KU3HEeHHBIN LUK
MOPCKOU KanmycTbD», «/KU3HEHHBIN
UK MXa», «KW3HEHHBIN UK
ManopOTHUKAY, <« KU3HEHHBIN UK
COCHBI».

JlaGopaTopHasi pabora

«CTpoeHue opraHoB pa3MHOKEHHS
BBICILIMX PACTEHUI»

XapakTepu3oBaTh 0OCOOCHHOCTH
0€CI0JIOro 1 MOJIOBOTO Pa3MHOKEHUS
IIBETKOBBIX PaCTCHUI.

Boiiensatb 0COOEHHOCTH MTPOTEKAHUS
raMeToreHesa y IBEeTKOBBIX PACTEHUM.
OnuceIBaTh MPOLECC TBOMHOTO
OIJIOIOTBOPEHUS Y LIBETKOBBIX
pacTeHHil U OOBACHITH €ro
MIPEUMYIIECTBA MO0 CPABHEHUIO

C OIUIOJOTBOPEHUEM Yy CIIOPOBBIX U
rOJI0CEMEHHBIX

Hroro 4yacos 1o teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucropus cranoBnenus | 1 Hcropus cTaHOBIIEHUS U Pa3BUTHSA PackpsiBaTh conepxaHue TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KAaK HayKH

TeHETHKH KakK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.
Posnb oTe4eCcTBEHHBIX YUEHBIX

B Pa3BUTHHU I'€HETUKHU. PaboTHI

H.K. Konsuosa, H.I. BaBunosa,

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

MOHSATUM: TeHETUKA, I'eH.
JleMOHCTpUpPOBATH 3HAHUSI UCTOPUU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu3oBaTh OCHOBHBIE ATAIbI
Pa3BUTHS FTEHETUKHU KaK HAYKH
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FO.A. ®unmnmuenko, H.B. Tumodeenra-
Pecosckoro.

JleMmoHCcTpanumn

[Toptpersl: I'. Menaens,

I'. e ®pu3s, T. Mopras,

H. K. Komsnos, H. K. BaBuos,

A. H. benosepckui,

I'. 1. Kapnieuenko,

1O. A. ®ununyeHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIE TTOHATHUS U
CHUMBOJIBI T€HETUKH

OCHOBHbBIE T€HETUYECKHUE TTOHATHS U
CHUMBOJIBI. | 'OMOJIOTHUYHBIE XPOMOCOMBHI,
aJIeNIbHbIEC TE€HBI, AIbTEPHATUBHbBIC
MPU3HAKU, TOMUHAHTHBIA U
pelLeCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTepO3UroTa, YUCTask TUHUS, TUOPHUIBI,
reHoTuMn, ¢peHoTur. OCHOBHBIE METOIbI
TCeHETUKHU: THOPUIOIOTHUECKHH,
LUATOJIOTUYECKUH, MOJIEKYJISIPHO-
TCHETUYECKUU.

JdemoHcTpanuu

Tabuuiibl: «MeToIbl TEHETUKNY,
«CXxeMbl CKpEeLIBaHUS.
JlaGopaTopHasi pabora

«/Ipo3oduna kak 0OOBEKT TEHETHUECKIX
HUCCIIEI0OBaHUI

PackpriBaTh conepkaHue TEpMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJIEJIOBAaHUE, U3MEHUYUBOCTD,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJJIETIbHBIE TeHbI (JLIETN),
aJIbTEPHATUBHBIC PU3HAKHU,
TOMO3UTOTa, T€TEPO3UTOTA,
JTOMHUHAHTHBIA NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTas JIMHUS, THOPHUIBI.
[Tosb30BaTHCSI TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKON

JUJTS 3aIUCH CXEM CKPEIINBAHUS

NToro yacos 1o reme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
12.1 | 3akoHOMEpPHOCTH 2 MoHorubpuiHoe CKpelBaHue. PackpriBath copep:kaHue TEPMUHOB U
HacCJICJOBAHUS [lepBblii 3ak0H MeHaens — 3aKOH MOHSTUN: MOHOTUOPHUIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPHUIOB IEPBOTO CKpEIMBaHUE, YUCTOTA TAMET,
MounorubpuaHoe nokoJjeHusd. [IpaBuiio TOMUHUPOBAaHUS. | JOMHUHUPOBAHUE, PACIICTIICHUE
CKpELIUBaHUE Bropoii 3akoH Mennens — 3akoH NPU3HAKOB.
pacueIuIeHUs IPU3HAKOB. OnuceiBaTth OnbITEI . Mennensa
[{utonornyeckne OCHOBBI 10 U3YYEHUIO HACIEAOBAHUS OJHOMN
MOHOTHOPHUTHOTO CKPEIIUBAHUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['MnoTe3a YuCTOTHI raMeT. [IpuBOIUTH POPMYITUPOBKH MEPBOTO U
JleMoHCTpanumn BTOpOro 3akoHOB ['. Menpens (3akoHa
Iloprper: I'. Menaens. eAMHO00pa3usi THOPUIOB MEPBOTO
Tabuuiiel U cxeMbl: «llepBbii U BTOPON | TTOKOJICHUS, 3aKOH PaCIISIIIICHUS
3aKOHbI MeHaemns. MIPU3HAKOB) U OOBSICHITH UX
Oob6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.
JUJIS1 IEMOHCTPAIIMK 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUHOTO
eauHo00pa3usi THOPUJIOB TIEPBOTO CKpEILUBAHUA U PEIIaTh TEHETHYECKUE
TTOKOJICHHSI ¥ pACIICTICHUS PU3HAKOB; | 3aJ1a4l HAa MOHOTHOPUAHOE
CBETOBOM MUKPOCKOII, MUKpOTIpenapaT: | CKpEIlUBaHUE
«JIpozodumay.
IIpakTnueckas padora «3yuenue
PEe3yJIbTaTOB MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(DUIIBI»
12.2 | Ananusupyroriee 1 AHanu3upyroliee CKpeIMBaHue. PackpsiBaTh conepxanne TEPMUHOB U
CKpEIIMBaHUE. [IpomMexyTOUHBIN XapakTep MOHSATHN: aHAJM3HUPYIOLLIEE
Henonnoe HacnenoBanus. Pacienienue CKpellMBaHUE, HEMOJIHOE
JOMUHHUPOBAHHE MIPU3HAKOB [IPU HETIOJTHOM JOMUHHPOBAaHUE, KOJJOMUHUPOBAHUE.

84




DenepanpHas pabouast mporpamma | buonorus. 10-11 kaccsl (yriayOnéHHbIH ypOBEHb)

JTOMUHHUPOBAHUHU.

JleMmoHCTpanumn

Tabauibl U cXeMbl: «AHATU3UPYIOIIEe
CKpemuBanuey, «Henomxoe

CoCTaBIsATh CXEMBI AHAJIM3UPYIOLICTO
CKpCIIUBaHUA U PCIIATb TCHCTHYCCKHC
3a/la49 Ha aHAJIM3UPYIOIICC
CKpPCIINBAHUC 1 HCIIOJHOC

JIOMUHHUPOBAHHEY JTOMHUHUPOBAaHHUE
12.3 | Iurubpuanoe JurubpugHoe ckpemmBanue. TpeTuit PackpeiBath conep:kaHue TEPMUHOB U
CKpEIIMBAHUE 3aKOH MeHJiensl — 3aKOH He3aBUCUMOTO | TIOHATUM: TUTUOPUIHOE CKPEIIUBAHNUE,
HACJICIOBAHUS ITPU3HAKOB. (hEeHOTUNMMYECKUN paJIuKal.
[{utonornuyeckne OCHOBBI OnuceiBaTh onbIThl . Menaens o
JUTUOPUIHOTO CKPEIIUBAHUS. M3YyYECHUIO HACIIEIOBAHUS ABYX Map
JleMOoHCTpanun IIPU3HAKOB Y TOPOXa IIOCEBHOTO.
[Toptper: I'. Mennens. [TpuBoaAuTH POPMYIUPOBKY TPETHETO
Tabauiiel U cxeMbl: «TpeTuii 3akoH 3akoHa I'. Menpens (3akoHa
Mennens». HE3aBUCHUMOTO HACJIEAOBAHUS
OobopyaoBanmne: MOJIEIb MIPU3HAKOB) U OOBSICHSITH €T0
JUIS1 IEMOHCTPAILIMK 3aKOHA LIUTOJIOTUYECKNE OCHOBBI.
HE3aBUCUMOTO HACJIEIOBAHUS [IpumeHsITh MaTEMAaTUYECKUIN PACUET C
MPU3HAKOB; CBETOBOM MUKPOCKOTT; MOMOIIBI0 (PEHOTUTIUYECKOTO pajrKaa
MuKpornpenapar «Jpozoduna. Y METO/1a IEPEMHOXKEHUS BEPOSITHOCTEN
IIpakTnueckas pabora BAPUAHTOB PACIICTUICHUS] TPU3HAKOB Y
«M3yuenue pe3yabTaToB MMOTOMKOB 110 (DEHOTUITY U TCHOTHITY.
JTUTHOPUTHOTO CKPEIITUBAHUS CocTaBisTh CXEMbI TUTUOPUTHOTO
y IpO30(QUITBI» CKpEILUBAHUA U PElIaTh FTEHETUYECKUE
3a/1a4M Ha JUTHOPUIHOE CKPEIIUBAHUE
12.4 | CuenneHaoe CuenieHHOE HaclieIOBAaHUE MPU3HAKOB. | PackphiBaTh coAep:kaHEe TEPMUHOB U
HaCJIeI0BaHUE Pa6otsl T. Moprana. CrierieHHOe MOHSITUI: CLIETJIIEHHOE HACJIEIOBAHNUE,
MIPU3HAKOB. HACJIEJOBAHUE T€HOB, HAPYILICHUE HapylIeHUs CLEIUICHHS T€HOB,
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XpoMOCOMHast TEOpHst CLECTUICHUS MEXy T€HAMU. KPOCCHUHT'OBEp, PEKOMOUHAIINSI TEHOB,
HaCJICJICTBEHHOCTH XpOMOCOMHas TEOpHUst F€HETUYECKUE KapThl, MOPTAHUIA.
HaCJICJICTBEHHOCTH. [TpuBOIUTH POPMYTUPOBKHU 3aKOHOB
JleMoHcTpanuu Moprana (3akoHa CIETIIICHHOTO
[Toptper: T. Mopras. HacJeq0BaHMs I'€HOB U 3aKOHA
Tabymiel 1 cxeMbl: «ClierIeHHOe HapyIICHUs CUETUICHUS] MEXKTy T€HAMHU )
HACJIEIOBAHHUE IPU3HAKOB 1 OOBACHATH UX LIUTOJIOTHYECKUE
y Ip030(DUITBD. OCHOBBI.
O6GopynoBanue: MOJIENb [TepeuncisaTh OCHOBHBIE TIOJIOKEHUS
JUTSL IEMOHCTPAIUK CUETIIIEHHOTO XPOMOCOMHOU TEOPUHU
HACJIEIOBAHUS TPU3HAKOB. HaCJICJICTBEHHOCTH.

Pemarts reneTndeckue 3aJa4u
Ha COCINNICHHOC HACJICAOBAaHUEC I'CHOB U
HapylmCHUEC COCIIJICHWA MCIKAY 'CHAMU

12.5 | I'eneTtuka nona 1 I'enernka nosia. XpoOMOCOMHBIN PackpsiBaTh conepxanne TEPMUHOB U
MEXaHHU3M ONPEACIICHUS TOJIA. MTOHATHI: ayTOCOMBI, TIOJIOBBIE
AYTOCOMBI U MIOJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOTaMETHBIN 1101,
['omorameTHbIil U TETEPOTAMETHBIN reTeporaMeTHBIN 0.
noJ. I 'enernueckas CTpykrypa OOBACHATH XPOMOCOMHBIN MEXaHU3M
IIOJIOBBIX XpoMocoM. HacnenoBanue ONPENIEIICHHS TI0JIa Y OPraHU3MOB.
IIPU3HAKOB, CLIETUICHHBIX C I1OJIOM. [TpuBOIUTH TPUMEPHI HACIEIOBAHUS
JemMoHCTpanumn IIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.
Tab6muibl u cxeMbl: «I'eHeTuka moa», | CocTaBiIsATh CXEMBbI CKPEILIMBAHUS U
«Kapunotum uenosekar», «Kapunorun pelaTh reHeTUYECKUE 3a/1a41 Ha
npo3odtby, «KapuoTum mTUIIB HACJICJOBAHNUE ITPU3HAKOB, CLEIIJIEHHBIX

C TIOJIOM.
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[TpuBOANTH IPUMEPHI TCHETHYECKHIX
3aboJieBaHUH U 1e(DEKTOB
y OPraHU3MOB, CBSI3aHHBIX C ITOJIOBBIMU

XpPOMOCOMaMH
12.6 | I'enoTHn Kax 2 ['eHOTHIT KaK 1IEOCTHAS CUCTEMA. PackpbiBaTh copepxaHre TEPMUHOB U
LIEJIOCTHAsI CUCTEMA IImeoTponus — MHOKECTBEHHOE TOHSITUW: MHOXECTBEHHOE JICCTBUE

JleicTBUE TeHa. MHOKECTBEHHBIN reHa (Tuieiiorponus),

ajenu3M. BzaumopaencTBue KOMILJIEMEHTAPHOCTb, ITACTA3,

HEAJUICIIbHBIX T€HOB. MTOJIUMEPHUSL.

KommiemeHTapHOCTB. DTIMCTa3. Omnpenensatb GopMbl B3aUMOJICHCTBUS

[Tonmumepusi. AJUIEJIbHBIX U HEAJJICIBbHBIX T€HOB.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS [IpuBOINUTH TPUMEPHI INIEUOTPOITHOTO

pPacCTEHHI, )KUBOTHBIX U YEJIOBEKA, a JNEUCTBUSI TEHOB.

TaKkxe (PU3NOJIOTMIECKUX MPOIIECCOB, Pemate renetnueckue 3agaumn

MOBEICHUS M KOTHUTUBHBIX (DYHKIMI. | HA B3aUMOJCHCTBUE HEAJITICIBHBIX

I'eHeTnyeckue MEXaHU3MBbI TE€HOB

CHUMOHOTreHE3a, MEXaHU3MBbI
B3aUMO/ICUCTBUS «XO35IMH — Mapa3uT»
U «XO3SIMH — MUKPOOHOM).
['eHeTHyecKue aCEKThl KOHTPOJISI U
W3MCHCHHS HACIICICTBECHHOM
nH(pOpMaIU B TOKOJICHUSX KJIETOK

1 OpPTaHU3MOB.

JdemoHcTpanuu

TaGauubl U cXeMbl: « MHOKECTBEHHBIN
ajenu3my»; « BzaumoaeiicTBrue reHoBy

HToro yacoB mo teme 10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTH
13.1 | U'3MeHYnBOCTH 1 B3anMopeiicTBre reHoTHIa U CPEJIb PackpbiBath coepxaHue TEPMUHOB U
pU3HaKOB. Bubl npu popMUpoBaHuU (HEHOTHUTIA. MOHSTUHN: U3MEHUYUBOCTb,
U3MEHUYHUBOCTU N3MeHYHBOCTH MPU3HAKOB. HEHACJICACTBEHHAS U3MEHUYUBOCTb,
KauecTBeHHbIC U KOTMYECTBEHHbBIE HACJIEICTBEHHAs! U3BMEHUNBOCTb.
npu3HaKku. Bujbl 13MEHUMBOCTH: CpaBHHBaTh HEHACJICICTBCHHYIO
HEHACJIEICTBEHHAs U HACIIEICTBEHHAsA. | M3MEHYMBOCTh C HACJIEJICTBEHHOM.
JleMoOHCTpanuu [IpuBOAUTH IPUMEPHI KAUECTBEHHBIX U
Tab6uuiibl 1 cxeMbl: «Bus KOJIMYECTBEHHBIX MTPU3HAKOB
U3MEHUYHBOCTH. OpraHU3MOB, MPOSIBICHUN
O6opynoBaHue: KUBbIC U repOapHbIe | y OpraHM3MOB HEHACIIEICTBEHHOMN 1
HK3EMIUISIPbl KOMHATHBIX PAaCTEHUI; HACJICICTBEHHOW N3MEHYMBOCTH
pucyHku (doTtorpadum) >KUBOTHBIX
C pa3IMYHBIMH BUIAMH U3MEHYUBOCTH
13.2 | MoaudukarmonHas 2 MopaudukannoHHast U3MEHYHUBOCTb. PackpsiBaTh conepxanne TEPMUHOB U
U3MEHYHUBOCTD Ponb cpenst B popMupoBanuu MOHATUHN: MOIU(PUKALIMOHHAS, UITH

MO (PUKAIIMOHHOW U3MEHUNBOCTH.
Hopma peakuuu npusHaka.
BapuanunonHsbli psij 1 BapualioOHHas
kpuBas (B. Moranucen). CBoiicTBa
MOAN(PUKALIMOHHON N3MEHUNBOCTH.
JlemoHcTpanuu

TaGuIbl ¥ CXEMBI:
«MoaudukamoHHass U3BMEHYUBOCTHY.
OGopynoBaHme: XUBbIE U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
pucyHku (potorpadun) ;KUBOTHBIX

(beHoTunuyeckas, I3AMEHYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN DS,
BApHUALIMOHHAS KpHUBasi, HOpMa
pEeaKIuy IPU3HAKA,

MOU(DUKALIAH.

XapakrepusoBaTb CBOMCTBA
MOAU(PUKALIMOHHON N3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHELIHEN
Cpelbl B pa3BUTHH MOAU(DUKAIIIOHHOM
U3MEHYMBOCTH Y OPTaHU3MOB.
CrtpouTh BapHaLIMOHHBIE PSBI U
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C IpUMepaMu MOJIU(UKAITMOHHON
WU3MEHYHMBOCTH.

JlaGopaTopHnasi paGora
«HccnenoBanne 3akOHOMEpPHOCTEN
MO (PUKAIIMOHHOW N3MEHYUBOCTH.
[TocTpoeHune BapuallMOHHOIO psiaa U
BAPHUALIMOHHON KPUBOI»

rpaduk KpUBOH HOPMBI PEAKIIUU
IIPU3HAKOB Y Pa3JIMYHBIX OPraHU3MOB

13.3 | I'enoTunuyeckas ['enoTMnMUeckass N3MEHYUBOCTb. PackpsiBaTh cojiep:kaHuE TEPMUHOB U
U3MEHUYHMBOCTb. CBoiicTBa TCHOTUITMYECKOM MTOHSTHI: KOMOMHATHUBHAS
KomOnHaTnBHAas WU3MEHYMBOCTU. BUIBI TEHOTUIIMYECKON | M3MEHUYMBOCTh, MyTAI[MOHHAS
U3MEHUYMBOCTD W3MEHYMBOCTH: KOMOMHATHUBHAS, W3MEHYHNBOCTh, KOMOMHAITUHY, MYTaIIHH.

MYTallMOHHAS. XapakTepu3oBaTh CBOMCTBA
KomOnHaTnBHAs N3MEHYHBOCTb. FCHOTUITNYECKON M3MEHUMBOCTH.
Mei103 1 T0I0BOM MPOLECC — OCHOBA OnuceIBaTh MEM0O3 1 MOJIOBOM MpoIIece
KOMOHMHATHBHON M3MEHYHNBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTAHU3MOB
Ponp koMOMHATHBHON H3MEHYNBOCTH KOMOWHATHBHOM M3MEHUYHUBOCTH.

B CO3JJaHUH T'e€HETHUECKOTO IToka3piBaTh HA KOHKPETHBIX MPUMEPAX
pazHooOpasus B Ipeeiax 0gHOTO POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHU/JIA. B CO3/JaHUM I'C€HETUUYECKOTO
JdeMoHCcTpanuu pa3zHoOOpa3us OPraHu3MOB B IIPeIeIax
Tabmunel 1 cxeMbl: «KoMOnHaTUBHAA OJIHOT'O BHUJIA.

U3MEHYUBOCTBY, «Menos», CpaBHUBATH T€HOTUITHYECKYIO
«O1Io10TBOPEHUE M3MEHYMBOCTh C MOJU(PUKAIIMOHHOM

13.4 | MyrauuonHas MyTanoHHass U3MEHYUBOCTH. Buibl PackpsIBaTh conepxaHue TEPMUHOB U
U3MEHUYMBOCTb. MYyTallMi: T€HHBIE, XPOMOCOMHBIE, MOHSTUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiku (abeppanun),
MYTallMOHHOTO WHIYUMPOBAHHBIC MyTAllMU. SIAE€pHBIE | MOJUIUIOWUIMS, AHEYIIJIOUMS, MYTAHT,
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npoiiecca.
OIUTeHETHUKA

Y TUTOIIa3MaTUYECKUE MYTallNH.
CoMaTthiecKue 1 MoJIOBbIE MyTallUH.
[TpyunHBI BO3BHUKHOBEHHS MYTAIMM.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOT'O MPOIECCA. 3AKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICJICTBEHHOW U3MEHUYNBOCTHU
(H.A. BaBunog). Buesinepnas
W3MEHYMBOCTh U HACJICICTBEHHOCTb.
Inueenemuxa u INUSEHOMUKA,

POJIb SNULeHemuuecKux hakxmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
GeHomunuyeckux npUHaKo8

Y Op2aHU3MO8.

JemoHcTpanuu

IToptpertst: I'. le ®pus, B. Moranuces,
H. 1. Basuios.

Tabnuibl u cxembl: «['eHeTHUECKHE
3a00J1eBaHMS YeJIOBEKay, « BubI
MYTaLum».

OO6opynoBaHue: )KUBbIE U TepOaApHBIC
AK3EMILISAPbl KOMHATHBIX PACTCHUN;
pucyHku (doTtorpadum) >KUBOTHBIX
C pa3JIMYHBIMHU BUJIAMU
W3MEHYUBOCTH.

MYyTareHsl.
[IpuBOINTH MpUMEPHI MyTaLIAM,
BCTPEYAIOIIMXCS Y Pa3HbIX OPTaHU3MOB.
Knaccudummposats mytanuu

10 pa3HbIM OCHOBAHUSIM.

Paznuuatek Ha n300pakeHUsIX (cxemax,
Ta0JauIax) TCHHbIE MyTallUH,
XPOMOCOMHBIE MTEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TYTUTUKAIUH,
TPAHCIOKALINU, THBEPCHUU; TCHOMHBIE
MyTAallWH.

CpaBHUBaTh MEX]y COOOU MyTaIluu
Pa3HBIX BUIOB.

XapakTepu3oBaTb CBOMCTBA
MYyTallMOHHOW MU3MEHUYHBOCTH.
HaspiBaTh npuunHbl MyTaLnid,
BBISIBJISITh UICTOYHUKH (PaKTOPOB-
MYTareHOB B OKPYXaroUIEn Cpeie
(KOCBEHHO).

[TpuBoauTH POPMYIUPOBKY 3aKOHA
TOMOJIOTHYECKUX PSIOB U
HacJIeJICTBEHHON U3MEHUYNBOCTHU

H. 1. BaBunoBa u 000CHOBBIBATh €T0
3HAYEHHME JJIs1 TPAKTUKHU CEIIbCKOTO
XO031CTBa
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IIpakTuyeckasi padora
«MyTanuu y 1po30¢huiisl (Ha TOTOBBIX

MHUKpOTpenaparax)»
Hroro yacos no teme 6
14 | Tema «I'eHeTHKA YeT0BEKA»

14.1 | I'eneruka 4JenoBekxa. 3 Kapuotumn uenoseka. MexayHnapoanas | PackpsiBaTh cojiepskaHuE TEPMUHOB U
MeTtopl IporpaMmma MCCJeI0BaHus TeHOMa TOHSITUI: CEKBEHUPOBAHUE, KapTa
MEIUIITHCKON yesjoBeka. MeToIbl U3y4eHUsI TEHETUKHU | XPOMOCOMBI, MPOOAH/I, HACJICICTBEHHBIE
TeHETUKH YyeJI0BEKa: reHeaJOrnuecKui, 0oJie3Hr (MOHOTCHHBIE, ITOJUTCHHBIE,

OJIM3HEIOBBIN, IINTONCHETHYCCKHI,
MOMYJISILIMOHHO-CTAaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM.
CoBpeMeHHOE OMpeIesICHUE TEHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomoiwto I11[P-ananu3a.
HacnencrBenHsie 3a00J1eBaHUs
yesioBeKa. ' eHHbIe 1 XpOMOCOMHBIC
0o0se3HH yesioBeka. bone3snun

C HacJIeICTBEHHOU
MPEeAPACIOIOKEHHOCThIO. 3HAUCHUE
MEIUIIMHCKON T'€HETUKH

B NIPEIOTBPAIIICHUU U JICYCHUHU
IFeHETUYECKUX 3a00J1eBaHUI YeI0BEKA.
MenuKo-reHeTUYECKOe
KOHCYJbTUpOBaHUE. CTBOJIOBbIE
KieTkH. [loHATHE «reHeTHYECKOTO

Ie€HHbIE, XPOMOCOMHBIE), MEUKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAHMUE,
JI0OPO/I0BAs TUarHOCTHKA, aMHUOLICHTES.
[lepeuncnarb 0COOEHHOCTH U3YUEHUS
TE€HETUKHU YEJIOBEKA U METO/IbI
MEIUIUHCKON T€HETHKHU.
XapakTepru3oBaTh METOJIbI U3yUEHHUSI
IEHETUKH YeJI0OBEKA (TeHEATOTHYECKU,
OM3HEIOBBINM, ITUTOTCHECTUYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM,
MOMYJISILMOHHO-CTATUCTUYECKHI ).
OnwuceIBaTh 1ENH, 33Ja4H U
JOCTHXKEHHUS MEKTyHAPOIHOU
nporpammsl «I'€HOM YeI0BEKay.
Paznuuatek Ha n300pakeHusX (cxemax,
Ta0JIUIIax ) KapThl XpPOMOCOM
(renetnueckue, pusnueckue,
CHUKBEHCOBBIC).
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rpy3a». DTUYECKHE aCIIEKThI
UCCJIeIOBAaHMM B 00J1acTU
peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetrueckue (PaKTOpPbI MOBHIIEHHON
YYBCTBUTEIBLHOCTH YEJIOBEKA

K (pU3MYecCKOMYy U XUMHYECKOMY
3arpsI3HEHHIO OKPYXKAIOLEH CPEIbl.
['eneTnueckas npeapacrnoaoKeHHOCTh
4eJI0BeKa K MaTOJIOTHUSIM.
JlemoHcTpanuu

Tabauue! u cxeMmbl: «Kapuotun
yenoBeKay, «MeTobl U3ydeHus
IeHETUKU YeNloBeKkay, «['enernueckue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnueckasi pabora
«CocraBieHHe U aHAJIN3 POAOCIOBHOIN

OnuceIBaTh METO/IbI COBPEMEHHOIO
OTpeIeJICHUS] TEHOTHUIIa OPTaHU3Ma;:
MMOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouipro I11[P-ananu3a.
XapakTepu30BaTh HACJIEACTBEHHbIC
3a00JIEBaHMS YeJIOBEKA M 3a001eBaHUS
C HACJICJICTBEHHOM
MPEeAPaCOIOKEHHOCTHIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YelloBeKa 1 00JIE3HU

C HACJIEACTBECHHOM
MPEeAPACTIONOKEHHOCTBIO.
VYcranaBnuBaTh B3aUMOCBSI3b MEXKTY
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA

YeJI0BEKA U UX TEHETUUYECKOM OCHOBOIA.

OO0OCHOBBIBATH 3HAYECHUE MEIUKO-
F€HETUYECKOr0 KOHCYJIbTUPOBAHUS
B IPEIOTBPALLICHUN U JICYEHU U
HAcCJIEACTBEHHBIX 3a001€BaHNI
YyeJI0BeKa

HToro yacoB 1o reme 3
15 | Tema «Cenexkuusi OpraHu3MoB»
15.1 | OcHOBHBIE TOHATHUS 1 JloMecTuKauus u ceneKuusl. PackpsiBaTh coziep:kaHue OCHOBHBIX

CCIICKII NN

3apoKeHUE CEIIEKIIUU U
JIOMECTUKALUU. YYeHue
H.M. BaBunosa o LlenTpax

MOHATUM: CEJICKIIUs, JOMECTUKALIHS,
NPUMUTHUBHAS CEJICKIINA,
KOMOWHATHUBHAS CEJICKIIHS, COPT,
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MPOUCXOXKJIEHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHui. Ponp cenekunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
AKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSAAOB

B HACJIEACTBEHHON N3MEHUYNBOCTH
H.N. BaBuinosa, ero 3HaucHHUE

JUISL CETIEKITMOHHOM paOOoTHI.
JleMoHCTpanumn

[Toptpersl: H. 1. BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tab6muiibl u cxembl: «LleHTpbI
MIPOUCXOXKJICHUSI © MHOTO00Opa3ust
KYJbTYPHBIX paCTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEJICTBEHHON U3MEHUYUBOCTI.
JlaGopaTopHasi pabora
«/3ydeHue COpTOB KyJIbTYPHBIX
PAaCTEHUM U MOPOJ JOMAIIHUX
KUBOTHBIX)

1nopoja, ImrTaMm.
[lepeuncnsaTh OCHOBHBIE TaIbl
Pa3BUTHS CEJICKIIMM KaK Ipolecca U
HayKH.

XapaxkTepu3oBaTh COAEPKAHNE YUCHUS
H. 1. Basuiiosa o Llentpax
MIPOMCXOXKICHUSI © MHOTOOOpa3us
KYJIbTYPHBIX PACTCHUH.

IToxaswiBaTh LIeHTpPBI IPOMCXOKICHUS U
MHOTr000pa3us KyJIbTYPHBIX PACTEHUH U
[leHTpbl JOMECTUKAIIUU JOMAITHUX
’KUBOTHBIX Ha KapTe€ MUPA, CBSA3bIBAThH
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HUKHOBEHUSI APEBHEUIITUX
[ABIJIA3AIAH.

CpaBHUBATh COPT, NOPOAY, IITAMM

C BUJIaMHU-POJUYAMH.

OO00CHOBBIBAThH 3HAUCHHUE 3aKOHA
TOMOJIOTHYECKUX PSJIOB B
HACJIEACTBCHHON N3MEHUNBOCTH

H. 1. BaBusnoBa s ceneKIIMOHHON
paboTHI.

OnuchiBaTh EPCIEKTUBHI
JIOMECTHUKAIIMH U CO3JIaHUE HOBBIX
COPTOB KYJbTYPHBIX PACTEHUI, TOPO/T
JIOMAIITHUX JKUBOTHBIX M IITAMMOB
MHKPOOPTAaHU3MOB
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15.2

MeTtoapl
CEJICKIIMOHHOU
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BaHHE
TeHETHYECKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.

N cKycCTBEHHBIM 0TOOP: MAaCCOBBIN U
WHJWBUAYAJIbHBIA. JTaIlbl
KOMOHWHAIIMOHHOM CENeKIIUU.
HcnblTanne npon3BoAUTENEH

1o MOTOMCTBY. OTOOp MO0 TEHOTUTTY

C IOMOUIBIO OLIEHKH (peHOTHIIA
MOTOMCTBA M OTOOP MO TEHOTHITY

¢ nomonipio aHanuza JJHK.
HcKycCTBEHHBIN MyTareHe3 KaKk MeTO/
CEJICKIIMOHHOM PabOTHI.
PagnaninoHHbBIN 1 XUMHYECKUHN
MYyTareHe3 Kak UICTOYHUK MYTalui

Y KYJbTYPHBIX (POPM OpPraHU3MOB.
Hcnonbs30BaHHE TEHOMHOIO
PEIaKTUPOBAHUSA U METOJIOB
pexomOuHanTHBIX JJHK nms monmyuenust
MCXOJHOI0 MaTe€pralIa sl CEJICKIIUU.
Ilony4yeHue MoauIIONI0B.
BuayTpuBugoBas ruopuan3aims.
biM3KOopOICTBEHHOE CKPELINBAHNUE,
unu uHOpuauHT. HepoacteenHoe
CKpeNIMBaHue, WK ayTOPUIUHT.
I'eTepo3uc U ero npuYUHSL.
Hcnonb3oBanue rereposnca

B cenekiuu. OtnanéHHas
rubpuauzanus. [Ipeogonenue

PackpriBatTh copepxkaHue TEPMUHOB U
MOHSTUN: UCKYCCTBEHHBIN 0TOOD,
POU3BOIUTEIIN, IKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEILIMBAHUE, WU
UHOPUJIUHT, HEPOJICTBEHHOE
CKpelIMBaHue, WId ayTOPUANHT, YUCTas]
JUHUSA, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAaHHUE,
HCKYCCTBEHHBIN MyTareHes, (pakTopsbl-
MyTareHsbl, MOJUILTOUAbI, OTAANEHHAS
ruOpuaIn3alnsl, CCKBEHUPOBAHUE.
XapakTepu3oBaThb OCHOBHBIE METO/IbI
CEJIEKIIMU PACTEHUMN U KUBOTHBIX:
HCKYCCTBEHHBI OTOOD U
rUOpUIN3ALINIO.

CpaBHUBaTh MacCOBBI UCKYCCTBEHHBIM
0TOOp C MHIUBUYAIbHBIM, TTOKA3bIBATh
UX 3HAYEHUE JUIS CEIEKLINN
KYJbTYPHBIX PACTEHUM U JIOMAIIIHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIC TPUMEPHI
OTJANIEHHOM TMOPUAM3AIINY B CEJICKIIUH.
OnuceiBats onwIT I'. . Kapnieuenko

I10 TIPEOJIOJICHUIO OCCILIOAMS
MEXBHUIOBBIX THOPUIOB.

PaznuyaTh Ha M300pakeHUAX (CXeMax,
TabdnuIax) y OTACIbHBIX
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OecCII0/Iusl MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CENEKIUU PACTCHUN U
XKUBOTHBIX. «3€1E€Has peGoIOYUL).
CoxpaHeHre U U3yYEHHE TEHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTUKUX pOAUYEH 1JIsl CO3aHuUsI HOBBIX
COpPTOB U THOPHUIOB
CEIIBCKOXO3SIICTBEHHBIX KYJIBTYD.
U3yuenue, coxpanenue u ynpasienue
2EHEeMUYeCKUMU pecypcamu
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEJISX
VAVYULCHUSL CYUWEeCTNBYIOUWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHUuem CO8peMeHHbIX
Memo008 HaAYHUHbBIX UCCAe00B8AHUIL,
nepeoosuvlx uoell U NepcneKmueHbLX
MexXHOJI02UU.

JlemoHcTpanuu

[Toptpetsr: H. U. BaBuiios,

N. B. Muuypun, I'. /1. Kaprieuenko,
H. bopnoyr, . K. benses.

Ta0auiel 1 cxeMbl: « MeTo bl
cenekuuny, «OtmanéHnas
rubpuan3anusy, «Myrtarenesy.
JlabopaTtopHas paGora

«/3yueHue METO1I0B CEJIEKIUU

MPEJCTABUTENIEN KOHKPETHOI'O COPTA U
MOPOJIbl XO35IUCTBEHHO 1ICHHBIE
PU3HAKU, HEOOXOIMMBIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIIUU

B 00ecTie4eHUH NPOJOBOTILCTBEHHOM
0e30IMacHOCTH YEeJIOBEUECTBA.
[IpuBOANTHE KOHKPETHBIE TPUMEPBI
JTOCTHKEHUHN CEJIEKIIUN KYJIbTYPHBIX
PACTEHUH U TOMAIIHUX KUBOTHBIX

B Poccun
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pacTEHUIN»

IIpakTnyeckast padora
«IIpuBHUBKa pacTEHUI.
JIKckypceust « OCHOBHBIE METO/IBI U
JIOCTUKEHUSI CEJNIEKIIUNA PACTCHHI U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIIMIO, IIJIEMEHHYIO (hepMy,
COPTOUCIIBITATEIIbHBIN YYaCTOK,

B TEIJINYHOE XO351CTBO,

B JIA0OPATOPUIO arPOYHUBEPCUTETA UIIH
HAYYHOTO LIEHTPA)»

Htoro yacos 1o teme 4
16 | Tema «BMOTEXHOJIOTHS U CHHTETHYECKAs OMOJIOTHS»

16.1 | buorexHonorus Kak 1 OOBEKTHI, UCTIOTB3YEMbIC PackpsiBaTh conepxanne TEPMUHOB U
HayKa 1 OTpacib B OMOTEXHOJIOTUH, — KJIETOYHBIC U MOHSTUHN: OMOTEXHOJIOTHSI,
IIPOU3BOJCTBA TKaHEBbIC KYJIbTYPHI, TpaJAUIIMOHHAS] OMOTEXHOJIOT S,

MHUKPOOPTraHU3MBbI, UX XapaKTEPUCTUKA. | MUKPOOUOJOTUUECKUI CUHTE3,
TpanuuuoHHass OMOTEXHOJIOTHSL: MHUKpPOOHOJIOTHYECKas! TEXHOJIOTHUSI.
xjebonedyeHue, moayueHue [lepeuncnaTh HampaBIeHUS
KUCJIOMOJIOYHBIX MTPOJTYKTOB, OMOTEXHOJIOTHH; IIeJIN U 33]1a4H,
BUHOJIeTuEe. MUKpOOHOIOTrnyecKuit cTosiue nepes; OMOTeXHOJIOTUEH.
cuHTe3. OOBEKTHI XapakTepu3oBaTh 0OBEKTHI,
MUKPOOUOJIOTUUECKUX TEXHOJIOTHIA. HCIIOJIb3yeMbl€ B OMOTEXHOJOTUH, —
IIpon3BoACTBO O€NIKA, AMUHOKUCIOT M | KJIETOYHBIE U TKAHEBBIE KYIBLTYPEI,
BUTaMHUHOB. MUKPOOPTaHU3MBI.

JleMoHCTpanun OnucbiBaTh OCHOBHBIE METO/IbI

Tabmuiet u cxembl: «Vcnonas3oBanue TPaJUIIMOHHON OMOTEXHOJIOTUU U
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MHUKPOOPTaHU3MOB B IPOMBITINICHHOM
MIPOU3BOJICTBE.

JlaGopaTopHnasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJOTUM.

IIpakTnueckasi padora
«ITonyyeHre MOJIOYHOKHUCIIBIX
MPOTYKTOBY.

Ikckypeus «buorexnonorus —
BaXKHEHIIas MPOU3BOAUTEIbHAS CHUJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)»

JTOCTHYKCHUS MUKPOOHOJIOTHIECKOM
TEXHOJIOTHHU.

OO00CHOBBIBATH 3HAYEHHE
OHMOTEXHOJIOTUU

IUISL CETbCKOXO3AMCTBEHHOTO
MIPOU3BOICTBA

16.2

OcHOBHBIC
HanpaBJICHUS
CHHTECTHUYECKOU
OMOJIOTHH

Co3pnanue TeXHOJIOTUI U
MHCTPYMEHTOB LIEJICHATIPABICHHOTO
M3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TTOIYy4YECHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
COAEPKALIMX HE BCTPEUAIOIIUECS

B IIPUPOJIe¢ OMOCUHTETUYECKHUE Ty TH.
Knerounas nnxxenepus. MeTosl
KYJIbTYPbI KJIETOK U TKAHEW PACTCHUH U
*uBOTHBIX. KprnobOanku. Comatnueckas
rUOpUAN3ALINAS U COMATUUYECKUI
samOpuorenes. Mcnonb3oBanue
rarIOuJI0B B CEJNIEKIIMU PACTCHUM.
Tlonyuenue MOHOKIOHALHBIX AHMUMEL.

PackprIBath copeprxanne TEPMUHOB U
TIOHSATHI: KJIETOYHAsI HHKCHEPHUSI,
KJICTOYHAsI TEXHOJIOTHSI, METOI
KYJbTYPBI KIIE€TOK M TKaHEH,
TOTUTIOTEHTHOCTD, TUTFOPUTIOTEHTHOCTD,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHAJIEHOE
pPa3MHOXEHUE PACTCHHM, COMaTHYECKast
TUOPHIM3ALINS, TaILUIOU I, THOPUIOMBI,
MOHOKJIOHAJIBHBIE U MOJIMKJIOHAIBLHBIE
aHTHUTENA, METOJT TPAHCIUIAHTAITUH LD,
KJIOHHPOBaHHUE.

XapaxkTepu3oBaTbh OCHOBHBIE
HaIlpaBJICHUS CHHTCTHYCCKOU
OMOJIOTHH.
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Hcnonvzoeanue MOHOKIOHAIbHBIX U
NOJUKIOHATbHBIX AHMUMe

6 meouyune. VICKyCCTBEHHOE
OILUIOAOTBOpEHHE. PEKOHCTpyKIIMS
AWLEKIIETOK U KJIOHUPOBaHUE
YKABOTHBIX. METOI TpaHCIIIIAaHTAllNH
Anep KIEToK. Texnonocuu
0300pO6IeHUS, KYIbMUBUPOBAHUS U
MUKPOKIIOHATIbHO20 PA3MHOINCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JleMoHCTpanumn

Tabuauiiel u cxembl: «KiaeTtounas
WHKEHEPHS

OnuceIBaTh Ha KOHKPETHBIX ITPUMEpPax
METO/IbI KJIETOUYHON MH)KCHEPHUHU.
[IpuBOINUTH pPUMEPBI UCTIOJIB30BAHMS
MOHOKJIOHAJIBHBIX U MOJIMKJIOHAJIBHBIX
AQHTUTEI B MEIULIVHE.

OueHnBaTh 3HAYEHUE CUHTETUYECKOU
OMOJIOTUH ISl CEJIbCKOTO X0341iCTBa U
MEIALIHBI

16.3

XpoMocomHas 1
re€HHas UHKEHEpUs

XpoMOCOMHasl U T€HHAsI MHKEHEPHSI.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwix
opaanuzmo8. JJIoCTHXKEeHUs U
[IEPCIEKTUBBI XPOMOCOMHOM Y T€HHOU
WHXEHEpUH. DKOJIOTUYECKUE U
ATUYECKHUE POOIEeMbl TEHHOU
WH)XCHEPUH.

JemoHcTpanuu

Tab6nuibl u cxembl: «['eHHAs
WHKEHEPUSI»

PackpoiBath copepxanue TEPMUHOB U
MOHSITUI: TeHHAs! MHKEHEPHUSI,
PECTPUKIIMOHHBIC YHIOHYKIICA3bI
(pecTpHKTa3bl), TUMKUE KOHIIHI,
TUTa3MUJIbI, PECTPUKIIUS, TUTUPOBAHKE,
TpaHchopmarius, CKpUHUHT,
TpaHCTE€HHbIE (TE€HETUYECKH
MOAU(PUIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOIBI PEITPOTYKTHBHOTO
U TEPaNeBTUUYECKOr0 KJIOHUPOBAHMUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
reHEeTUYECKON MHXKEHEPUU.
XapakTepus3oBaTh JOCTHKEHUS TEHHON
WHKEHEPHUH.
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OneHnBaTh SKOJIOTUYECKHE U
ATUYECKHUE NPOOJIEMbl KJIOHUPOBAHUSA U
CO3JaHUs TPAHCTEHHBIX OPraHNU3MOB,
IIEPCIIEKTUBBI PA3BUTHUSA XPOMOCOMHOU
Y TEHHON MHXEHEPUH

16.4

MeaunuHcKue
OMOTEXHOJIOTUN

Menunuackrue OMOTEXHOIOTHH.
TIlocmeenomnas yugposas
meouyuna. IL[P-ouacnocmuxa.
Memabonomuwiii ananus,
2eHOYEHMPUYECKUL AHAIU3
npomeoma uenosexa 0Jisl OYeHKU
COCMOsIHUSL €20 300POBbAL.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-b6uoundicenepus 05l pazpabomku
@DyHOAMEHMAIbHBIX OCHOB
MeOUYUHCKUX MEXHOI02ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MEeXHON02ULl MPEXMEPHO2O
ouonpunmunea u cxagpgponrounea
07151 peuteHus 3a0a4
NePCOHATUZUPOBAHHOU MEOUYUHDI.
Co3z0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyeruss KOMOUHUPOBAHHOTU
3awumst om 8030youmeneti OPBU,
yCcmanogienue MOJeKYIAPHbIX
MEXaHU3Mo8 YHKYUOHUPOBAHUS

PackpsiBaTh conepxanre TEPMUHOB U
MOHATHUI: MEULIMHCKAS
OMOTEXHOJIOTHSI, META00JIOMHBIN
aHAJIN3, TEHOLICHTPUYECKUI aHAJIU3,
MEpCOHATM3UPOBAHHAS MEIUIINHA,
pereHepaTuBHasi MEAULIMHA.
XapakTepu3oBaTh METObI
MeTa00JIOMHOTO ¥ TE€HOIEHTPUYECKOTO
aHaJIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTok; [IL[P-nnarnocTuky; TapreTHyro
TEpaInio paka
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PHK-cooepaicawux supycos,
8bI3b18AIOUUX 0COOO ONACHbLE
3a00/1e8aHUs YeNl08EeKA U HCUBOMHBIX

Hroro vacoB 1o reme 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBaunue
No KommuectBo OCHOBHEIE BUIBI I€ITEIILHOCTHA
pa3zeiioB U TEM [IporpammHoOe cosiepkaHue
n/m 4acoB oOyJaromuxcs

y4eOHOTro IpeamMeTa

Tema «3apo:kaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NMPeEACTABJIEHUI B OMOJIOTMH»

DBOJIOIMOHHAA
teopus Y. lapsuna

1

DBomtonmonHas teopus Y. /lapBuna.
[Ipennockuiku BO3SHUKHOBEHUS
napBuHu3Ma. JKU3Hb U HAy4HAst
nesarenbHocTh Y. JlapBuHa.
JemoHcTpauumn

[Toptpetsl: Apucrorens, K. JInnuei,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. Krosbe, Y. JlapBuH.

Tabnuib! 1 cxembl: «CucTema KUBOU
npupoas (1o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «Mexanuszm
hopMupOBaHUS TPUCTIOCOOICHUIMA

Yy PACTEHHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. J[apsunay,
«Haxonxu Y. [JapBunan

PackpwiBath conepkaHue TEPMUHOB U
MOHATUM: KpEeallMOHU3M, BU/I,
CUCTEeMaTHKa, OMHapHass HOMEHKJIATypa,
HMCKYCCTBEHHAs CUCTEMa
KJ1accu(puKaluu OpraHu3MoB,
HUCTOPUYECKUIN METOJ, TapBUHU3M.
XapakTepu30BaTh B3IJIs]IbI
Apucrorens, Omnenokna, Jlykpeuus
Kapa, /Ix. Pes Ha pazButue :knuBoi
MPUPOJIBL.

OuenuBath Bknaa K. JIlunnes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3TJISA/IbI HA BUJ U
somonuto K. JInnnes, XK. b. Jlamapka
u Y. JlapBuna.

Kputnueckun ouenuBars
KpEaIMOHUCTCKUE B3TJISIbI HA )KUBYIO
MPUPOLY.

[lepeuncnsaTh KyJbTypHO-UCTOPUUECKHE
Y €CTECTBEHHO-HAYUYHbIE TPEANOCHIIKH
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MIOSIBJICHUS 3BOJIIOIIMOHHOMN TE€OpUHU

Y. JapBuHa.

OnuckIBaTh poJib UCTOPUYECKOTO
MeTOo/A.

N3naraTk CyHIHOCTH IBOJIIOIMOHHON
teopun Y. /lapBuna.

Ha3biBaTh ocHOBHBIE (hakThl OMOTrpaduu
Y. JlapBuHa 1 3Tambl CO3JaHUASI UM
ABOJIFOLIMOHHOUN TEOPUU

1.2

JIBHMOKyIIAE CHJIBI
9BOJIIOLIMY BHUJIOB
o Y. /lapBuny

JIBMOKyIIIHME CUIIBI BOJIIOLUHU BUIOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKECHHUSI
OpraHMU3MOB, HACJIEICTBEHHAs
W3MEHYUBOCTh, O0pHOa

3a CyIlIECTBOBAHUE, €CTECTBEHHBIN U
MCKYCCTBEHHBIA OTOOD).
JdemoHcTpanuun

[Toptper: Y. JlapBuH.

Tabnuibl u cxembl: «Dopmbl OOPHOBI
3a cymecTBoBaHue, «Iloposs
roiy6eit», «MHorooOpaszue
KyJbTYPHBIX ()OPM KamyCThI»,
«ITopompl TOMaNTHUX KUBOTHBIX Y,
«Cxema oOpa3oBaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOLICHHUSI IBUKYIIUX CHIT
ABOJTIOIUN

PackpbiBaTh cojiep;KaHUE TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HM3MEHYNBOCTh, HCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyIIecTBOBaHME,
€CTeCTBEHHBIN 0TOOP.

N3naraTh CylHOCTh yUEHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh JIBUKYIIUE CUIIbI
ABOJIFOIIUM BUJIOB 1O [[apBuny.
[IpuMeHsTh 3HaHUS O IBUXKYILUX CUIaX
ABOJIIOLIMM BUJIOB 110 JlapBuHY

TU1s1 OOBSICHEHUSI MHOTOO0Opa3us BUJIOB,
MOPO/JT IOMAIITHUX KUBOTHBIX U COPTOB
KYJBTYPHBIX PACTEHUM
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1.3 | ®opmupoBanue 1 Odopmiienre cuHTEeTHYECKOM Teopur | PackpbIBaTh cojiepkaHre TEPMUHOB U
CUHTETUYECKOMN sposronuu (CTD). HeittpanbHas MIOHATHUM: TapBUHU3M, MyTalllH,
TEOPUHU IBOJIOLIUH Teopus 3Boaounn. CoBpeMeHHast MYTaI[MOHHBIN MPOIIECC.

ABOJIIOIIMOHHAsS] OMOJIOTHSI. OOBIICHATH NPUYMHBI KpU3HUCA
3HaueHue IBOTIOIMOHHON TEOPUHU JapBUHU3MA.
B ()OPMHUPOBAHHUHU €CTECTBEHHO- O00CHOBBIBAaTh 3aKOHOMEPHOCTD
HAay4YHOUW KapTUHBI MHUpA. TpaHcopMalu JapBUHA3MA
JleMoHCcTpanun B CUHTETUYECKYIO TEOPHIO 3BOIIOLUN
[Moptpersl: C. C. UeTBepUKOB, (CTD).
N. N. llImansraysen, [x. Xonaeiis, N3narats ocHoBHBIE TTostoxkeHust CTD.
J. K. bensies. OuenuBath Bkian I'. Jle @pusa,
Tabmunp! u cxembl: «OCHOBHBIC C. C. YerBepukosa,
IIOJIOYKEHMS] CHHTETUYECKOU TEOPUH N. N. lImansraysena, /1. K. bensiesa
ABOJIIOLIUI B (hopmupoBanue CTD.
OuenuBath 3HaueHne CTO
B (popMHUpOBaHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacos 1o teme 4
2 | Tema «Mukpo3Bo/IOUMS U eé pe3yJibTaThbI»

2.1 | Dranbl 3 [Monynsauus kak 3yeMeHTapHast PackpriBaTh conepkaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3Borounn. CoBpeMEHHBbIE MOHATUI: MUKPOBOJIIOLMS,
npoiiecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO3BOJIIOIMS, MyTalllH, MOMYJISLIHS,
MUKPOABOJIIOIUS U pa3zHo00pa3us U CTPYKTYPbI KOMOHWHAIUU T€HOB, FTeHO(OH,
MaKpO3BOJIFOLHSI. nomyssiiuil. 3menenue renodonga AJIEMEHTAPHOE HBOJIFOIMOHHOE SIBJICHUE.
[Homynsiuus — MONYJISILUU KaK 3JIeMEHTapHOE XapakTepru30BaTh MUKPO3BOIIOLUIO KaK
AJIeMEHTapHasI HBOJIFOLIMOHHOE SIBJIICHHE. 3aKOH ATan NOSIBJICHUS MPUCTIOCOOJICHUN U

CAHNHHUIIAa OBOJIIOINN

ICHCTUYCCKOI'O PaBHOBCCHA

BUI000pa30BaHUA.
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Jlx. Xapau, B. BaitnOepra.
JemoHcTpauumn

Tabauubl ¥ cxeMbl: «MyTanmoHHas
U3MEHYUBOCTHY, «llonmyndimonHas
CTPYKTYypa BUaa», «Cxema MposiBICHUS
3akoHa Xapau—BaitnOepray.
JlaGoparopHasi paGora

«BbIsiBIIEHHE U3MEHUYUBOCTH Y 0COO€H
OJIHOTO BUJA»

XapakTepu30BaTh NOMYJISALMIO KaK
AJIEMEHTAPHYIO €IMHUILY SBOJIFOIUU.
[TepeuncnsaTe NpU3HAKUA UACATIBHOU
MOMYJISIIUY U OOBSICHATH YCIIOBUS
BBINOJIHEHUA 3aKOHA XapIu—
Baitn6epra.

[IpuMeHsTh UMEIOIIMECS 3HAHUS

JU1s1 OOBSCHEHUS MPUYUH U3MEHYMBOCTH
y oco0eli 0JTHOTO BHJIa

2.2

DneMeHTapHbIe
(baKkTOpbI HBOJTIOIIUU

DOneMeHTapHbIe (HaKTOPHI (ABUKYIITUE
CHUJIBI) SBOJIIOIIUU. MyTaIimoOHHbIN
nporecc. KomOnHaTuBHAS
U3MEHYUBOCTD. Jpeiid renos —
CIly4aliHbI€ HEHAPABJICHHBIE
VU3MEHEHUS YacTOT ajuiesien

B nomyJsiusix. I¢hdeKT ocHoBaTesl.
Dpgexm bymuvLiouno2o 2opavluika.
CHudiceHue 2enemuyecko2o
PA3Ho006pa3us: NPUUUHLL U CTLEOCMBUSL.
lIposesnenue s¢pgpexma opetigha 2ernos
8 OONLUUUX U MATBIX NONYTIAYUSIX.
Murpanuu. U3onsums nomynsuui:
reorpadudeckas (MpOCTpaHCTBEHHA),
Oounonornyeckas (penpoyKTUBHAS).
JdeMoHcTpanuu

[Moptpersl: C. C. YeTBEpUKOB,

2. Maiip.

PackpwiBath copepkaHue TEPMUHOB U
MOHSTUN: MyTallMOHHBIN IIPOLIECC,
KOMOWHATHUBHASI ©K3MEHYUBOCTD,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALMH, U30JISIIUA, TeorpadudecKas
(TIpocTpaHCTBEHHAs ) U30JISIIIUS,
ounonornyeckas (penpoayKTUBHAS)
uzossius, 2Qp ekt ocHoBaTens, 3G exT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu30oBaTh JIEMEHTAPHbBIE
(bakTOphI (ABUKYIIHE CHUIIBI) SBOJIOIUU.
OuenuBatb Bkaajg C. C. UeTBepukona,
9. Maiipa B pa3zBuTHE 3BOJIIOLIMOHHOTO
YUCHUSI.

OOBICHATH MPUYNHBI HEHATTPABJICHHOTO
JENUCTBUSA PJIEMEHTAPHBIX
HBOJTFOITMOHHBIX (PaKTOPOB.

[IpuMeHsTh UMeIoIIMEeCs 3HAHUS
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Tabsuuubl v cxeMbl: «JIBUKyIIHE CUIIBI
IBOJIFOLIUN Y, « DKOJIOTMYECKas
W30JISIHS TTOMYJISIIAN CEBAaHCKOMN
dopenmn», «I'eorpapuueckas U30IAUA
JMCTBEHHUIIBI CHOUPCKOU U
JMCTBEHHULIBI AAYPCKON»,

«HOHYJ'IHI_[I/IOHHBIe BOJIHBI YN CJICHHOCTH
XHUITHHUKOB U JKCPTB»

O JIBUXKYIIMX CUJIAX IBOIIOIUU
TU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpa3us
reHooH1a TOMYJISINN OJTHOTO BUIA

2.3

EctecTBennsbrit
oTbop —
HaIPABJISIOIIUN
(haKTOp IBOJIOIMHU

EcrectBennsIit otbop —
HaIpaBJISIIOMIKANA (PAKTOP SBOJIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIWNA, CTAOMITH3UPYIOIIHIA,
pasphIBaOIIUN (AU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HuKHOBEHUE U
ABOJIIOLUS COI[UATBLHOTO TTOBEICHUS
KUBOTHBIX.

JdemoHcTpanuun

Tabauiel u cxeMbl: «Cxema IelCcTBUs
€CTEeCTBEHHOTO 0TOOpay», «DopMbI
O0pBbOBI 32 CYIIIECTBOBAHUEY,
«HIyCTpUANIBHBINA MEJTAHU3MY,
«OKuBbIe uCKOTTaeMbIe»

PackppiBaTh copepkaHie TEPMUHOB H
MOHSATHUI: €CTECTBEHHBIN 0TOOD,
JBYKYIIUNA 0TOOP, CTAOUITU3UPYIOITUI
0TOOP, pa3phIBAIOIINUNA OTOOP, ITOJIOBOM
oToOop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JBMKYIIYIO U HAITPABJISIONTYIO CHITY
ABOJIIOLNH, €70 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
oTOOpa B MOIYIISIITUSAX, PUBOIUTH
MPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
(dhopM ecTecTBEeHHOTO 0TOOopA.
OOBICHATH MPEMTOCHITKH JJIS ICHCTBHS
JBWKYILEH U cTabmiu3upyromei Gpopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
0TOO0pa, JeaTh BHIBOJBI HA OCHOBE
CpaBHEHUSI.
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[IpuMeHITh UMEOIMECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

TU1s1 OOBSICHEHHUS TIPOIIECCOB,
MPOUCXOJAIINX B MOIMYJISALUAX BUAOB
OPraHU3MOB

2.4

[Tprcnoco0eHHOCTD
OpPTraHMU3MOB KaK
pe3yibTar
MUKPO3BOJIIOLUH

[Ipucnoco01eHHOCTh OPTaHU3MOB KaK
pe3yJabTaT MUKPOIBOIOIIUH.
Bo3HukHOBeHUE MpUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
uanoananrtanuu. [Ipumepst
MPUCIIOCOOJICHUHN Y OpTaHU3MOB:
Mopdonoruueckue, GU3noI0ruIecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCHUTENBEHOCTH MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JdemoHcTpanuun

TaOauIIbl ¥ CXEMBI:
«ITokpoBUTENBCTBEHHAS OKpACKa
KUBOTHBIX», «[Ipemynpexnaromas
OKpacka KUBOTHBIX),
«Du3noNorNUecKue aganTanumn,
«ITpucnocobseHHOCTh OPTAaHU3MOB U
€€ OTHOCUTEIBLHOCTD.
Oo6opynoBanue: repbapun pacTeHUN;
KOJIJIEKIIUM HACEKOMBIX; Uy4elia MTUI] U
3BEpeil ¢ MpuMepamMu pa3IuuHbIX
MPUCTIOCOOTICHU.

PackppiBaTh comepxanne TepMHUHA
MPUCTIOCOOJICHHOCTh OPTaHNU3MOB
(amanranust), apomopd o3,
WIN0A T TAIIHS.

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
MIPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdotorudeckue, GrU3U0IOTHICCKHE,
OMOXUMHYECKHE, TIOBEICHUYCCKHUE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUN Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apOMOP(HO30B U
WO aNTalui y paCTCHUU U
KUBOTHBIX.

OOBsICHATH posTh apoMop(}ho30B

B OCBOCHHH OpPTaHU3MaMU HOBBIX CPE/T
oOUTaHUs.

OOBSICHATH POJTh UINOATANTTAIIHHA

B MPUCIIOCOOJIEHUU OPraHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTEIBHBIN XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MPUMEPHI OTHOCUTEIHHOCTH A AN TaIUH.
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JlaGoparopHnasi padora
«IIpucmocobneHus OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11EI€CO00Pa3HOCTDY.
JlabopaTtopHnas padora

«M3yuenne apomop}o30B u
UJIMOQJAITAllMi Y PACTCHUHN U
KHUBOTHBIX»

PackpeiBaTh 3HaUECHUE JTBUKYITUX CHIT
ABOJIIONMU B (DOPMHUPOBAHUH
MIPUCIIOCOOJICHU I

2.5

Bun, ero kpurepuu u
CTpYKTypa

Bupn, ero kputepuu u CTpyKTypa.
JdeMoHcTpanuu

Tabnuub! u cxemel: «Kpurepuu Bugan,
«Bunpl-gBonHUKN», «CTpyKTypa Buaa
B IIPUPOAEY.

Oo6opynoBanme: repbapuu pacTeHUM;
KOJUIEKIIMM HACEKOMBIX; YydeJsia IITHILL U
3BE€pEU pa3HbIX BUJIOB.
JlaGoparopHnasi paGora

«CpaBHeHUE BUJIOB

10 MOP(OJIOTHUECKOMY KPUTEPUIO»

PackpwiBath conepkaHue TEPMUHOB U
MIOHSATHI: BUJI, KpUTEPUHU BHUJIA,
noAMMOp(U3M, BUIbI-IBOMHUKH, apeall,
AKOJIOTHYECKasl HUIIIA, TOIYJISIINS,
BHJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
SHJIEMUKH, TTOABUIbI, SKOTHUIIHI.
XapakTepu3oBaTh KpUTEPUHU BHUIA
(Mopdoiornyeckuii, reHeTUUYECKUH,
OMOXUMHUYECKUM, TeOrpaPpUUEeCcKui,
IKOJIOTHYCCKUH, ONOXHUMUYICCKHM ).
OOBACHATH HEOOXOAUMOCTD
HCIIOJIb30BaHUs BCE COBOKYITHOCTH
KPUTEPUEB JIJIs1 ONPEICIICHHS BUOBOI
MIPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPHBHUIOBBIC TPYIIITHPOBKH.
OOBSACHITH MPUUUHBI CYIIECTBOBAHUS
MOHO- U MOJUTUITHYECKUX BUJIOB.
CpaBHUBATH BUIBI 110
MOP(hOIOTHUUECKOMY KPUTEPUIO
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2.6

Bunoo6pa3oBanue kak
pe3ynbTar

MHUKPOA3BOJTFOIUH.
CBs3b

MHUKPOI3BOJOIMHU U
SIMUACMHUOJI0INN

BunooOpa3zoBanue kak pe3ysabTar
MUKPOIBOJIIOIMH. 30sius —
KIIF0UeBOU (haKTOp BUIO00OpA30BaAHMSI.
[Tyt 1 cioco6bl BUI00OpA30BaAHUS:
ajutonarpuyeckoe (reorpaduieckoe),
CUMITaTPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIUTIIIONTA3AIHS,
rudpuauzanus). JImuTensHoCTh
ABOJTIOIMOHHBIX TIPOIIECCOB.
Mexanu3mbl HOPMUPOBAHUS
OMOJIOTUYECKOTO Pa3HO00pasHusl.
Ponsb aBosoniioHHOM 6HoI0THH

B pa3pabOTKe HAyUYHBIX METOOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuUKpO3BOJIIOLIHS U KOIBOJIOLUS
Napa3uToB U UX X035ieB. MeXaHU3MBI
dbopMHUpOBaHUS YCTONYUBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C HEu.

JdemoHcTpanuu

Tabnuibl u cxembl: «CriocoObt
BUI000pazoBaHus», «I eorpaduueckoe
BUJ1I000pa30BaHUE TPEX BUJIOB
JIAHJIBIIIENY, « DKOJIOTHYEeCKOe
BUI000pa30BaHuEe BUOB CUHUID),
«ITomunnouasl pactenuit», «KamyctHo-
pEeNeUHbIN THOPUIY.

PackpbiBaTh cojfiep:kaHue TEPMUHOB U
MOHSTHI: BUI000pa30BaHKE, U30IAIUS,
KOPBOJTIOIHSI.

XapakTepu3oBaTh BUI000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIIOIUH.

OOBSACHITH POJIb U3OJIALIUI
B 00pa30BaHUM HOBBIX BUJIOB.

XapakTepru30BaTh Pa3IUIHBIC CTIOCOOBI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIE TPUMEPHI
BUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU
croco0amu.

[IpuMeHsATh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS JIJIs1 OO BSICHEHUS
MPUYUH MHOTOOOpa3usi BUJIOB.
OOBICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repbapun pacTeHH
OJIM3KUX BUJIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

Htoro yacos o teme 14
3 | Tema «Makpo3BoJironus U €€ pe3yJibTaTbD»
3.1 | MakpoaBotonusi. 1 Metobl U3ydeHHs] MaKpO3BOIIOLIHH. PackpriBath copepxaHue TEPMUHOB U
[TaneoHTONIOrMYECKHE [TaneoHTONOrNYECKHE METOABI MTOHSATHI: MAaKPO3BOJIOLIHS
METO/Ibl U3y4YCHUS n3y4deHus 3Bomtonuu. [lepexoausie (bunorenes), nepexoiHbIe (HOPMBI,
HBOJIFOLIUU dbopmMbl U HUITOTEHETUUECKUE PSIIbI (buIoreHeTHYECKUe PSIbl,
OpraHU3MOB. MaJICOHTOJIOT U
JleMoHCcTpanun XapakTepu3oBaTh MAaKPOIBOIIOLMIO KAK
TabauIbl U CXEMBI: HaJ[BUJIOBYIO 3BOJIIOLIMIO0 00pa30BaAHMS
«DUITOTEeHETUYECKUH P JIOLIAIN», KPYITHBIX TAKCOHOMUYECKUX €IUHUII.
«ApxeonTepukcy, «3Bepo3yobie OOBSACHTH 3HAUCHUE
amepb, «Crerouedanbn, MaJCOHTOJIOTMUYECKUX HCCIIEI0BaHUMN
«Punnoduter», « CeMEeHHBIC JUTSL TIOJTy4eHUsI (PaKTOB DBOJIIOIIUU
NaroOPOTHUKH. OpraHU3MOB.
ObopynoBaHue: KOJUICKINH, [TprBOIUTE IPUMEDPBI OPTaHU3MOB,
repbapuu, MyJIsKH MCKOIIa€MbIX OTHOCSIIUXCS K MIEPEXOAHBIM opmam.
OCTATKOB OPraHU3MOB HasbiBath rpynmnsl OpraHu3Mos,
JUTSL KOTOPBIX BOCCTAHOBJICHBI
(buUIOTeHeTUYECKUE PSIBIL.
CpaBHUBATh NPOLIECCHI
MaKpO3BOJIFOLIMU U MUKPO3BOIIOLAN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue Mmetoabl u3ydenus | PackpbiBath cojepkaHue TEPMUHOB U
METO/bI U3YUYEHUS sBomonuu. CpaBHeHue (JIopsl U MOHATUM: Ororeorpadus, SHAEMUKH,
IBOJIFOLIUU (ayHbI MATEPUKOB U OCTPOBOB. PEJUKTHI.
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buoreorpaduueckue obnactu 3emiu.
Bunapi-sHIEeMHUKHU U PETUKTHI.
JdeMoHcTpanuu

TabauIbl U CXEMBbL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/lpei( KOHTUHEHTOBY», «PETUKTHIY.
Oo6opynoBanme: repOapuu; KOJJICKIIUH
HACEKOMBIX

OOOCHOBBIBATH 3HAYECHUE
ouoreorpaduu 11 U3yUYCHHS
HBOJIIOLIMY OPTaHU3MOB.

[lepeuncnsats Ouoreorpaduueckue
o0nacTu 3eMiii U OOBSACHATH IPUUNHBI
WX BBIJICTICHUSI.

CpaBHuBaTth Qiiopy u (payHy MaTEPUKOB
U OCTPOBOB, PACTEHUS U JKUBOTHBIX
pa3HbIX Ouoreorpaduueckux o0JacTe.
[IpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HIEMHUKOB.
OOBACHATD NPUYMHBI COXPAHEHUS
BUJIOB DHJIEMHUKOB U «OKMBBIX
HCKOTIAEMBIX)

3.3

DMOpHOIOTUYECKHUE U
CpaBHUTEIIHHO-
MOP(OJIOTUYECKHE
METO/TbI U3YICHHSI
IBOJTFOITUHT

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOp(}OJIOrHYeCKHUe METOIbI U3YUCHHUS
IBOJIIOLMH. ['eHeTUYEeCKHE MEXAHU3MBI
3BOJIIOLIMYA OHTOT€HE3a U NOSABIICHUS
3BOJIFOLIMOHHBIX HOBLIECTB.
['oMonornuHslie U aHAJIOTUYHBIE
oprassl. PyauMeHTapHbIe Oprassl U
aTaBu3Mbl. MOJIEKYJISIpHO-
reHeTUYEeCKUe, ONOXUMUYECKUE U
MaTEMaTUYECKUE METOIbI U3YUYCHUA
3BOJIIOLIMU. ] OMOJIOTHYHBIE T€HBI.

COBpCMCHHBIC MCTOJbI ITIOCTPOCHUA
(1)I/IJ'IOF CHCTUYCCKHX ACPCBLCB.

PackpriBaTh copepkaHle TEPMUHOB U
MOHSATUI: AIMOpUOIOTHs, Mopdoorus,
rOMOJIOTUYHBIE U aHAJIOTUYHbIE OPTaHbI,
PYJUMEHTBI, aTAaBU3MbI, OMOXUMUYECKAs
TOMOJIOT .

XapakTepu3oBaTh SMOPUOIOTHUECKHE,
CpaBHUTEIHHO-MOP(}OIOTHUYECKHE,
MOJIEKYJISIPHO-TEHETHUECKHE,
OMOXMMHUYECKHE, MaTeMaTHUECKHe
METO/IbI U3YUYEHHS IBOJIOLUY.
OOBACHATH 3HaYeHHE SMOPHUOJIOTHH,
CpPaBHUTEIBHOU MOP(OJIOTHH,
MOJIEKYJISIPHOM T€HETUKHU, OMOXUMUH,

110



DenepanpHas pabouast mporpamma | buonorus. 10-11 kaccsl (yriayOnéHHbIH ypOBEHb)

XpOMOCOMHBIE MyTallU U SBOJIFOLHUS
T'¢HOMOB.

JdeMoHcTpanuu

[Moptpersl: K. M. bap,

A. O. KoBanesckuii, @. Mromiep,

9. I'ekkennb.

Tab6muiel u cxeMbl: «HauanbHbIe
CTaJIuy YMOPUOHAIBHOTO Pa3BUTHS
IT03BOHOYHBIX KMBOTHBIX),
«["'OMOJNIOTHYHBIC U aHAJTOTUYHBIC
Oopra"b», «PyaIuMEHTBI», « ATaBU3MBID»,
«XpPOMOCOMHBIEC HA0OPHI YEIIOBEKA U
IITIMIIaH3E».

Oo6opynoBaHme: KOJUICKIINH,
repbapuu, MyJisiKM TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJIMUMEHTAPHBIX
OpPraHoOB Y aTaBU3MOB

OMonH(pOPMATUKH TSl U3YUCHUS
ABOJIIOIIUA OPTaHU3MOB.

OuenuBats Bki1ag A. O. Kosajgesckoro
B Pa3BUTHUE BOJIOIIMOHHOTO YUCHHUS.
OnuceIBaTh TCHETUYECKUE MEXaHU3MBbI
SBOJTIOIIUHA OHTOTCHE3a M MOSBICHUS
ABOJIFOIIMOHHBIX HOBIIIECTB.
[TpuBOAUTH MpUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3IUYHBIX
OpraHU3MOB U OOBSICHATH IPUUYUHBI UX
MTOSIBIICHUS.

[TpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CHUCTEMATHUYECKUX TPYIIL.

[IpuBOAUTH TPUMEPHI OMOXUMUYECKOIN
1 TEHHOM TOMOJIOTHH.

OuenuBarh 3HaU€HUE OMOUH(DOPMATUKU
JUISL U3YYEHUSI 3aKOHOMEPHOCTEN
SBOJTIOIUU

3.4

OO01ume
3aKOHOMEPHOCTH
ABOJIIOLIUU

OO6mIre 3aKOHOMEPHOCTH (TIpaBHIIA)
IBOIIOIUH. [Ipunyun cmernvt GyHKYu.
HeoGpaTuMocCTh 3BOIIOIUH.
AnanTuBHas paguarsi.
HepaBHOMEpPHOCTH TEMITOB SBOJTFOITHH.
JdeMoHcTpanuu

PackpeiBath conep:xkanue TEPMUHOB U
MOHATUH: cMeHa (DYHKIIMI OpraHoB,
HEOoOPaTUMOCTh SBOJIIOINH, a1alITUBHAS
paguanys, HEpaBHOMEPHOCTDb TEMIIOB
DBOJIIOLUH, YEPEIOBAHUE ITIABHBIX
HaIIPaBJICHUH 3BOJIFOLUH.
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Tabauusl 1 cxembl: «I JTaBHBIE
HaIlpaBJICHUS IBOIOLIUNY, «O01IIHe
3aKOHOMEPHOCTHU IBOJIFOLIHI

AHanmM3UpoOBaTh NPUYMHBI YEPETOBAHUS
IJIAaBHBIX HAIPABICHUN SBOIOLUN.
[IpuBOANTH MPUMEPHI MPOUCXOKIACHUS
OpraHU3MOB OT
HECIEHNAIU3UPOBAHHBIX IIPEAKOB U X
IIPOTPECCUPYIOLIEH CIIEHUATIN3ALIAH.
OOBICHATH NPUYMHBI HEPABHOMEPHOCTU
TEMIIOB HBOJIFOLIUY.

[IpuBOINUTH TPUMEPHI AJAITUBHON
paauanuu y OpraHu3MoB.

OOBICHATH IPUYMHBI HEOOPATUMOCTH
HBOJIFOLIUU

HToro yacoB 1o Teme 6
4 | Tema «IIpoucxo:xkaeHue u pa3BuTue ;KM3HU HA 3emMiie»
4.1 | I'unore3sl 2 HayuHble runoTessl MpOUCX0KICHUS PackpsiBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emyie. AOUOTeHE3 U
na"cnepmus. Jlonayyseie
NPEACTABIICHUS O 3aPOKACHUN KUZHU
(kpearmonusm). I'unoresa
MOCTOSTHHOT'O CaMO3apOKJICHUS KU3HU
U e€ onpoBepxkeHue onbitaMu O. Peau,
JI. Cniasnanuanw, JI. ITactepa.
[IpoucxoxaeHue KU3HU U
acTpOOHOJIOTHS.

JdeMoHcTpanuu

[Moptpetsbi: @. Penu, JI. Cnannanuanu,

JI. ITacrep.

MOHATUN: KPEAIMOHU3M, BUTAIIU3M,
MaHCIIepMUsi, aOMOTeHEe3.

N3narath HayyHbIE TUTIOTE3bI U TEOPUHU
MPOUCXOKJICHHS )KU3HU Ha 3eMJIe.
OmnenmBath Bkiajg @. Pequ,

JI. Cnannaunuanu, JI. ITactepa

B (hopmMupOBaHNE HAYYHBIX B3TJISI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMJIe.
[lepeuncnsarh cTaiuu pa3BUTHS )KU3HU
Ha 3emJie, COrIacHO TEOpUHU OMOI0A3a
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Tabmuiel 1 cxeMbl: «Cxema omnbITa
@. Penn», «Cxema onbita JI. [Tactepa
110 U3YUYCHHUIO CaMO3apOKACHUS
JKU3HIY

4.2

OcCHOBHBIE 3TaIlbl
HEOPraHU4ECKOU
ABOJIIOLIUU

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBomonuu. [lnanerapuas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckast DBOJIIOHA. AOMOTreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannueckux. OnbiT C. Muinepa
u I'. FOpu. O6pa3zoBanue noauMepon
u3 MoHOMepoB. KoanepBarnas
runore3a A.M. Onapuna, runoresa
nepBuyHOro OynpoHa Jx. Xonaeiina,
reHetnueckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKIIECTKH.
JdemoHcTpanuun

[Toptpetsr: C. Muiiep, I'. FOpwu,

A. UN. Onapun, [Ix. XonaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «I9Tanbl
HEOPTraHUYECKOU 3BOIFOLIUIY.

PackpbiBath copepkaHue TEPMUHOB U
MOHATHI: T€0JIOTUYECKask SBOJIOLIUS,
XUMHUYECKasi BOJTIOIMSI, AOMOTEHHBIH
CUHTE3, IepBUYHas atMocdepa,
KOallepBaTHBIE KaIlJiu, puO03UMBlI,
MPOOHOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE ITAIbI
XUMHYECKOU IBOIOLUU.

HaszpiBaTh XuMHueckuii cocTaB
NepBUYHON aTMochepbl 3eMIIu.
OuenuBath Bkiaa C. Muepa,

I'. 1Opu, T. Yeka, Y. ['unbepra

B (hopMupOBaHKE HAYYHBIX B3TJIS0B
Ha MIPOUCXOKICHUE KU3HU Ha 3eMIIe.
OnuceiBaTh yCIOBHS, HEOOXOIUMBIC
JUTST aOMOTEHHOT0 CUHTE3a
OPraHUYECKUX COCITMHECHUU.
[TpuBOIUTH TPUMEPHI MOJIEKYII,

Y KOTOPBIX BOZHUKIIN MPOLECCHI
T€HETUYECKOTO KOMUPOBAHUS U
(dbepMeHTaTUBHASI AKTUBHOCTD.
OO00CHOBBIBATh HEBO3MOKHOCTh
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BupryanbHas sadopaTopHasi padora
«MopnenupoBanue onbIToB Muuiepa—
HOpu 1o u3ydennto abMOreHHOro
CHUHTE3a OPraHUYECKUX COCTUHEHUN

B TIEPBUYHON aTMOChepe»

MMOBTOPHOTO BOBHUKHOBEHUS KU3HU Ha
3emiie

4.3 | Ucropus 3emiu u Uctopus 3emiin u MeTOIBI €€ PackpsiBaTh conepxanre TEPMUHOB U
METOJIbI €€ N3YUCHUS u3yuyeHus. Mckornaemble OpraHu4ecKre | MOHSATHI: T€OXPOHOIOTUSI
octaTku. ['eoxpoHosnorus u €€ MeToApl. | (OTHOCHTENIbHAs, aOCOIFOTHAS ),
OtHocuTenbHas U a0COJIIOTHAS OKaMEHEJIOCTU, METOIbI
reoxponosiorus. I'eoxponosiorudyeckast | reoXpoHOJOTHH, T€OXPOHOJIOTHYECKAast
IIKaJIa: 0HBI, Pbl, IEPUOJIbI, FTTOXH. IIKAJIa: 0HBI, 3PbI, IEPUOJIBI, FTTOXH.
JemoHcTpanumn XapaxkTepuzoBaTh METObI U3YUCHUS
TaOauIbl U CXEMBL: HUCTOPUU 3EMIIH.
«I"e0XpOoHOJIOTHYECKAs KA. [lepeuncnars pa3gensl
Oo6opynoBanme: KOJJICKIIUN Tr€OXPOHOJIOTUYECKON IITKAJIBI.
OKAMEHEJIOCTEM, TOJIE3HBIX OueHnBaTh 3HAUEHUE UCKOIIAEMbIX
MCKOMAEMbIX; MYJISI)KA OPTaHUYECKUX OCTaTKOB JIJIsl U3yUECHUS] UCTOPUHU
OCTaTKOB OPraHU3MOB. Pa3BUTHUS )KU3HU HA 3eMJIe.
JlaGoparopHnasi paGora OOBSCHTH XapaKTep pacipeaeICHUsS
«/3yyeHure 1 onMucaHrue NCKOMaeMbIX MCKOTIaEMBIX OCTATKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOBY CpaBHUBaTh METO/IbI A0COFOTHOM U
OTHOCHUTEJIbHOM T€0XPOHOJIOTUU
4.4 | HavyaibHbIE TAIBI HauvanbHble 3Tansl opraHnueckou PackpsiBaTh coziepkaHue TEPMUHOB U

OpPraHUYECKON
ABOJIIOIIUU

sBosonnu. [losiBieHre 1 3BOTIOIUS
MEPBbIX KJIETOK. DBOIIOLIHS
MeTabosm3mMa. BoO3HUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMEHHbIE MUKPOOHBIE

ITOHSTUHN: «IIOCIICIHUN YHUBEPCAIbHBIN
001Ut PeIoK», OTHOKIETOYHBIE
OpPraHU3MBbI, IPOKAPHUOTHI, YKapPUOTBHI,
CUMOMOTEHE3.
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OMOIUIEHKH KaK aHaJIOT IIEPBbIX

Ha 3emiie coobmiecTB. CTpOMATOIHUTHI.
ITpoKkapuoThI ¥ 3yKapHOTHI.
[IpoucxoxieHue 3ykapuoT
(cumbOuorenes). DBOTIOLMOHHOE
MIPOMCXO0K/IEHHE BUPYCOB.
JdemoHcTpanuu

Tabauist u cxembl: «HavyanbHble 3Tanbl
OpPraHUYECKOM IBOMIOLNNY, «CxeMa
00pa3oBaHUsI 3YKApUOT MMYTEM
cumbuorenesa», « CTpoeHHE BUpPYyCa»

XapakTepu3oBaTh HAYAIbHBIC ATAIIbI
OpPraHUYECKOM IBOJIOLIHH.

[IpuBoauTH MpUMEpHI apoMop(dHO30B
MIEPBBIX OJTHOKJIETOYHBIX OPTraHU3MOB.
XapakTepu30BaTh OCHOBHBIC
MOJIOKEHUS U JI0KA3aTeNIbCTBA TUIOTE3bI
CUMOMOreHes3a.

Jloka3bpIBaTh MOJIYaBTOHOMHOCTD
MUTOXOHAPUM U TUTACTU, UX
MIPOUCXOKICHHUE OT MPOKAPHUOTHUUECKUX
KJIETOK.

JlenaTh BBIBOJBI O 3HAUEHUU
BO3HMKHOBEHUS ()OTOCHUHTE3A,
dhopmupoBaHusl sipa ISl JaTbHEUIIETOo
Pa3BUTHUS )KU3HU HA 3eMJIe.
XapakTepu30BaTh TMIIOTE3bI
MIPOUCXOK/ICHUS] BUPYCOB

4.5

OBOJIIOLHS SYKAPHUOT

[TponcxoxieHne MHOTOKJIETOYHBIX
opraHu3mMoB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX
OPTaHU3MOB.

JdemoHcTpanumn

[Moptpet: . 1. MeyHUKOB.

Ta6auipl U cxeMbl: «HadanpHbIE ATaITbI
OpraHuyeckoi 3Bononuny», «Crucrema
YKUBOU TIPUPOIBI»

PackpbiBaTh coiepkaHie TEPMUHOB U
MOHSITHIA: TPOKAPUOTHI, SYKAPHOTHI,
MHOTOKJICTOYHOCTb, CITCIIHATH3aITIs
KJICTOK, BUPYCHI.

XapaKTepru30BaTh MPOUCXOKICHHUE
MHOTOKJICTOYHBIX OPraHU3MOB.
CpaBHUBATH 0COOCHHOCTH
DYKApUOTHUECKUX U TIPOKAPHOTUIECKIX
OpPTraHHU3MOB.

Ha3spiBaTh 0OcHOBHBIE apoMOpP(}HO3bI
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9YKapHuOT U OLCHUBATD UX 3HAYCHUC JJIA

JAJTBHEUIIEr0 Pa3BUTHS )KU3HU

4.6 | OCHOBHBIE ATaITbI OcHOBHBIE 3Tarbl SBOJIONNH BbICHINX | PackpbiBaTh cofep:KaHUE TEPMUHOB U
HBOJTIOLINU pactenuit. OcHOBHBIE apoMOp(}o3bI MOHSATUI: BOAOPOCIIU, PUHUODHUTHI,
pPacTUTENILHOTO MUPa pactenuil. Berxos pacTeHuii Ha cylry. | MXH, TAaTOPOTHUKOOOpA3HbIE, CEMEHHBIE

[TosiBNEeHUE CIOPOBBIX PACTEHUM U MarOpOTHUKH, TOJIOCEMEHHBIE,
3aBOeBaHUE UMU cyliu. CeMeHHbIe MOKPBITOCEMEHHBIE, OECI0I0e
pactenus. [IporcxoxkaeHue BETKOBBIX | MOKOJIEHHUE (CIIOPOQUT), MOJTOBOE
pacTeHuil. MoKoJieHHue (rameTodur).
JdemoHcTpanuu [TepeuncnsiTh OCHOBHBIE ATAIbI
Tabauibl u cxembl: «KApoMOPGO3bI ABOJIIOLIMHU PACTUTEIBHOTO MUPA.
pactenuity, «PUHHOGUTH, Ha3piBaTh 0OCHOBHBIE apOMOP(O3BI
«OIHOKJIETOUYHBIE BOJIOPOCIIN, pacTEeHM U OLICHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIIH, ABOJIIOLIMOHHOE 3HAYEHUE.
«Mxwn», «IlamtopoTHUKNY, CpaBHUBaTh OCOOCHHOCTH CTPOCHUS
«I"onocemenHble pacTeHus», «Opraisl | paCTCHHI Pa3HBIX OTICIIOB
LIBETKOBBIX PACTECHUI.
Oo6opynoBanme: repdbapuu pacTeHun
Pa3JIMYHBIX OTJICIIOB.
IIpakTueckas padora
«3yuenne ocoOEHHOCTEH CTPOCHUS
pacTEeHMI pa3HbIX OTIEIOB

4.7 | OCHOBHBIC dTaITbI OCHOBHBIE ATaIlbl ABOJIFOIIUMN PackpriBaTh conepkaHue TEpMUHOB U

HBOJIIOLIUH )KUBOTHOTO
Mupa

KUBOTHOTO MHpa. OCHOBHBIE
apoMopd03bl KUBOTHBIX. BeHackast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHNUE COBPEMEHHBIX TUTIOB.

IOHSTUH: IPOCTENIINE, TIIIAaCTUHYATHIE,

KHUIOCYHOITIOJIOCTHBIC, IIJIOCKHUEC YCPBHU,

YJICHHUCTOHOI'UC, pBI6BI, 3CMHOBO/JHBIC,

MMPECMBIKAIOIIUECS, IITUIBI,
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IIepBbie XOpOBBIE KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOIUS TO3BOHOYHBIX.
[Tpoucxoxnenne ambpuduii u
pentunui. [Ipoucxoxaenne
MJIEKOMIUTAIOMMX U nTul. [IpuHImn
KJIr04eBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMU U TTO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

JdeMoHcTpanuu

Tabuuibl 1 cxeMbl: «Cxema pa3BUTHS
KUBOTHOTO MHPa», K ApoMop(}o3bl
JKUBOTHBIX», «[IpocTreiuey,
«Kumieunonosoctaeien, «I1nockue
yepBu», «YsieHuCcTOHOTHEY, «PHIOBIY,
«3eMHOBOJIHEICY,
«IIpecmbikarommecs», «IITuipy,
«Mnekonuraroume.
O0opynoBaHue: KOJUIEKIIUU
HAaCEKOMBIX; BJIQXKHBIE IIPENapaThl
YKUBOTHBIX; PAKOBUHBI MOJUIFOCKOB;
KOJUJIEKIIUH UTJIOKOXKHUX; CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX; Yy4deJa MTHUIL
Y 3BEPEU.

IIpakTnueckas padora

«3yuenrne ocoOEHHOCTEH CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX)»

MJIEKOTIMTAIOIIUE, SKTOJEpMa,
HHTOJIEPMA, ME30JIEPMA, IBYCTOPOHHSIS
CUMMETpPHUS, TEIIIOKPOBHOCTb.
[lepeuncnsiTb OCHOBHBIE ATAIbl
HBOJIFOLIMU KUBOTHOTO MHpA.
Ha3bIiBaTh OCHOBHBIE peaanTaluy,
CIIOCOOCTBOBABILINE BBIXOY )KUBOTHBIX
Ha CyIly.

OueHnBaTh 3HAYEHUE PA3BUTHUA
HEPBHOW CUCTEMBI JUIsl TPUCTIOCOOIEHHUS
’KUBOTHBIX K YCIIOBHSIM OKpPYXarolen
Cpelbl.

OOBICHATH NPUYMHBI IBOTIOLIUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MIIEKOTTUTAIOIINX
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4.8

PasButue xxus3Hu
Ha 3emiie

PazBuTHe xu3HU Ha 3eMiie 1O 3paM U
MEPHUOJIAM: apXeu, MPOTEPO30H,
aje030M, Me3030i, KaiiHo30M. O0Ias
XapaKTepUCTHKA KINMaTa U
reoJiorunyeckux nporeccon. [losBnenue
Y PACIBET XapaKTEPHbBIX OPraHU3MOB.
VYrieobpazoBaHue: ero yciaoBus U
BJIMSTHUE HA Ta30BbIM COCTaB
aTMocdephl.

MaccoBbie BBIMUPaHUS —
AKOJIOTMYECKHE KPU3UCHI MPOILIOTO.
[IpyyuHBI U CIEACTBUS MacCCOBBIX
BbIMHUpaHHil. COBpEMEHHBI
AKOJIOTUYECKUN KPU3HUC, €TO
ocobennoctH. [Ipobiema coxpaHeHus
O0ropazHoo0Opasus Ha 3eMIie.
JemoHcTpauun

Tabnuib! u cxembl: «Pa3Butue xu3Hu
B APXEHCKOU 3pe», «Pa3BUTHE KUZHU
B IIPOTEPO30MCKOM 3pe», «PazBurtue
YKW3HU B MAJICO30MCKOU 3pEY,
«Pa3BuTHE KU3HU B ME3030KUCKOU IPEN,
«Pa3BuUTHE KU3HU B KAUHO30MCKOM
ape»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITHIA: apXeH, apxebaKkTepuH,
IUaHOOAKTEPHH, IPOTEPO3OH,
najge03om, KeMOpHi, OpJIOBUK, CHITYD,
JIeBOH, KapOoH, nepmb, [Tanres, Tertuc,
TPUIOOUTHI, pUHUOPUTHI,
PAKOCKOPITHUOHBI, TAHITUPHBIC PHIOBI,
KOTHJI03aBpPbl, M€303011, [ OH/1BaHa,
JlaBpasusi, Tpuac, ropa, MeJj, XBOMHBIE,
TUHKTOBbIE, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXEONTEPUKC, IIOKPBITOCEMEHHBIE,
KalHO30M, najeoreH, HEOreH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJie 0 3paM U MEPUOJIaM.
YcranaBnMBaTh 3aBUCUMOCTh MEXKTY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIMMaTa U MpoLeccamMmu
B )KUBOM TIPUPOJIE.

OOBSACHITH TPUYMHBI pacIIBETa
CUCTEMATUYECKUX TPy OPraHU3MOB
B PA3JIMYHBIE SPbI U IEPUOIBI.
AHaNU3UpOBATh IPUUYUHBI U CIEICTBHS
MAaCCOBBIX BBIMUPAHUIA.

Ha3biBaTh 0OCHOBHBIE apoMOp(}HO3bI
PACTEHHI U )KUBOTHBIX.
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[TpuBOANTH IPUMEPHI IEPEXOTHBIX
dbopM OpraHU3MOB.
AHaMM3UPOBATH ITyTH PEIICHUS
poOJIEMBI COXPAaHEHUS
O6ropazHoobpasus Ha 3emiie

4.9

CoBpeMeHHas cucTeMa
OpPTraHUYECKOTO MHUPA

CoBpeMeHHas cucTeMa OPraHuYeCcKOro
mupa. [IpuHnumne! kaaccupukamm
oprann3MoB. OCHOBHbIE

CUCTCMAaTUYICCKHUC I'PYIIIILI OPraHn3MOB.

JdemoHcTpanuu
Tabnuibl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOro MUPA

PackpriBaTh comeprkanne TEpPMUHOB U
MOHSTHIA: OaKTEepPHUH, apXeH, BHICIITIE
pacteHus, 3eJIEHbIE BOJLOPOCIIH,
OarpsiHKU, Oypbie BOJOPOCIH,
MOXOBH/IHbIE, TATOPOTHUKOBUTHBIE,
XBOILEBUIHbBIE, MJIAYHOBUIHBIE,
rOJI0OCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTBI, KUIIEUHOMOJIOCTHBIE,
IJIOCKUE YEPBHU, KPYIJIbIE YEPBH,
KOJIbUAThIC YEPBH, YICHUCTOHOTHE,
MOJITFOCKH, UTTIOKOYKUE, XOPIOBEIE,
rpyOBl, JIUIIATHUKY, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOT0 MUPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKHE
IPYyMITBl OPTaHNU3MOB.

OOBICHATH NPUHILIMIIBI KIAaCCU(PUKALIMH
OpTraHHU3MOB.

[lepeuncnsiTh OCHOBHBIE IPU3HAKU
IPOKAPUOT, PACTEHUM, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOAOPOCIECII.
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[IpuBOAUTH IPUMEPHI IPE/ICTABUTEIICH
OCHOBHBIX CUCTEMAaTUYECKUX TPYIII
OpraHU3MOB

Htoro yacos o teme 15
5 | Tema «IIpoucxoxkiaeHue 4eJ10BeKa — aHTPOIOTeHe3)
5.1 | AaTpomonorust — 1 Paznensl n 3a1a4n aHTPONOJIOTHH. PackpsiBaTh cojiep:kaHuE TEPMUHOB U
HayKa O YEJIOBEKE MeToabl aHTPOIIOJIOTHH. MOHSITUH: aHTPOIOJIOTHSI, MOP(OJIOTHS,
JdemMoHcTpanumn AHTPOIIOTE€HE3, AaHTPOIIOMETPHUS,
Tabmauib! u cxembl: «MeTobt PEKOHCTPYKIIHUS, APXEOJIOT U,
AHTPOIIOJIOTUI. sTHOTpadusi.
Oo0opynoBanue: MyJsiKU HasbiBaTh paszaensl u 3anauun
OKaMEHEJOCTEN, TPEAMETOB AHTPOIOJIOTUH.
MaTepualibHON KYJIbTYpPbl TPEAKOB XapakTepu3oBaTh METObI
yenoBeka; oTorpaduu HaX00K AQHTPOTIOJIOTMU U CPABHUBATH UX MEXKITY
MCKOMAEMBIX OCTATKOB YEJIOBEKA co00i1.
Brienats BOnpoCkl 3BOTIOLHAN
YEJI0BEKA, UCCIIEYEMBIE IIPU TOMOIIU
Pa3JIMYHBIX METOJIOB
5.2 | PazButue 1 CraHoBieHuE NMpeICTaBICHUI PackpsiBaTh conepxanne TEPMUHOB U
MIPEACTABICHUI 0 IPOUCXOXKAEHUH YEJIOBEKA. MOHSATUM: aHTPOIIOTEHHAsI TEOPHS,
O IPOUCXOXKIAECHUN Penurvosnsie Bo33peHus. TpynoBas Teopusi, Homo sapiens.
YenoBeKa CoBpeMEHHBIE HAYYHBIE TEOPUH. OuenuBath Bkiag Y. Jlapsuna

JdemoHcTpanuun

[loptper: Y. /JapBuH.
Ta0mune! 1 cxeMbl: « MeToabl
AHTPOIIOJIOTUI.

B Pa3BUTHE IIPEACTABICHUIN

O IIPOUCXOKICHUHU YEIIOBEKA.
ApPryMeHTHpPOBAaHHO KPUTHUKOBATh
PEIUTUO3HbIE IPEACTABIICHUS
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OobopynoBanme: MymsKu
OKaMEHEJOCTEN, PEIMETOB
MaTepuaIbHOU KYJIbTYpPHI IPEIKOB
YyesIoBeKa; pernpoaykiuu (potorpadun)
KapTUH ¢ MU(DOJIOTHICCKUMHA U
OMOJIEHCKIUMU CIOKETaMU
MIPOMCXOXKICHUS YEITOBEKa

O MPOUCXOXKICHUH YEJIOBEKA C TTO3ULIUU
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTh HAyYHbIE TEOPUH
MIPOUCXOKJICHHS YEeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YeCcKOro Mupa

CX0J1CTBO 4YeIOBEKa C )KUBOTHBIMU.
CucreMaTuecKoe MOJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOICTBA
YEJI0BEKA C JKUBOTHBIMMU:
CpPaBHUTEIHHO-MOP(OJIIOTHUECKHE,
AMOpHOIOrnYecKue, (PU3n0JI0ro-
OMOXMMHUYECKHE, TOBEICHYECKHE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpssMOXOXkKIEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3ra ¥ BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JdemoHcTpanuun

Tabnuiel v cxembl: «I 0JT0BHOM MO3T
YeoBeKay, «YeroBekooOpa3HbIe
00e3bsiHBIY, «CKelleT 4eJoBeKa u
CKEJIET IUMIaH3e», « Py TMMEHThI 1
aTaBU3MbI».

OO0opynoBaHme: CKEJIET YEJIOBEKA,;
MOJIENIb YEpEeIa YEI0BEKA U Yyepena

PackpbiBath coepxanue TEPMUHOB U
MOHSATUHN: PYIUMEHTHI Y YeITOBEKa,
aTaBU3MBbI Y UEJIOBEKA,
MPSIMOXOXKICHUE, BTOPAsi CUTHAIbHAs
cUCTEMaA.

OmnpenensiTh CUCTEMATUYECKOE
MOJIO’KEHUE YeI0BEeKa B OPTaHUYECKOM
MHUpE.

BoIABISTE UepThI CXOJCTBA U PA3TUUHNS
YeJIOBEKA M )KUBOTHBIX.
XapakTepu3oBaTh CBUACTEILCTBA
CXOJICTBA YEJIOBEKA M KUBOTHBIX
(cpaBHUTENBEHO-MOP(OJIOTUYECKHE,
sMOpHoIOoTHYECKHE, (PU3UOIIOTO-
OMOXUMHUYECKUE, IOBEJICHUYECKHUE).
[IpuBOANTE MPUMEPHI ATABU3MOB U
PYJIIMMEHTOB Y U€JIOBEKA.

OnuceIBaTh MPU3HAKY YETIOBEKA,
c(hOpMHUPOBABIIIHECS B CBSI3U

C IPEBECHBIM 00Pa30M KHU3HU MPEIKOB
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MINMITIaH3€, MOJCJIb KMCTHU YCJIOBCKA U
KHCTH IINMIIaH3C.

JlaGoparophasi paGora
«M3ydyeHne 0cCOOEHHOCTEN CTPOECHHUS

CKCJICTA YCIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM»

U IIPSIMOXO0KICHUEM.

BBIABIATE IPUYHHBI 0OCOOCHHOCTEN
CTPOCHHMS Yepena YesIoBeKa

110 CPABHEHHUIO C YEJIIOBEKOOOPA3HBIMHU
00e3bsHaMU.

CpaBHHMBATH OPYAUNHYIO IESITEIBHOCTh
YeJIOBEKA U )KUBOTHBIX.

CpaBHUBaTh 0COOEHHOCTHU BbICILIEH
HEPBHOM JIEATEIBHOCTH YEI0BEKA U
KUBOTHBIX

5.4 | IBKylIue CUJIbI JIBrokytue cuibl ((hakToph) PackpeiBath copepxaHue TEPMUHOB U
(pakTopsnl) aHTpoOIIOreHe3a: OMOJIOTUYECKHUE, MOHATUM: HACJIEACTBEHHAS
aHTpOIIOTeHEe3a conuasbHble. COOTHOLIEHUE U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOP,

OHMOJIOTHYECKHUX M COITUATBHBIX OpyIuiHas e TENbHOCTD, TPYIIIOBOE
(akTOpOB B aHTPOIIOTEHE3E. COTPYIHHMYECTBO, OOIIEHUE, PEYb.
JdemoHcTpanumn XapakTepu30BaTh JBUKYIINE CUIIbI
TaOauisl ¥ cxembl: «JIBUXKy1ue CUIbl | aHTPOIIOTeHE3a: OMOJIOTUICCKUE
aHTPOIIOTCHE3a. collMaIbHbIE
OoopynoBanme: MyJISIKU IPEIMETOB
MaTepuaIbHON KYJIbTYpbl IPEAKOB
YyeJoBeKa

5.5 | OcHOBHBIE CTaIUH OCHOBHBIE CTaIMM AHTPOIIOTEHE3A. PackpriBath conepxaHue TEPMUHOB U

aHTPOIOreHe3a

Pannue yenoBekooOpa3sHbie 00€3bIHbI
(IPOKOHCYJIbI) U pAHHUE TOHTUJIBI —
0011I1e MPEJIKK YeJI0BEKOOOPa3HBIX
00e3bsIH U JIt0/IeH. ABCTPATONUTEKH —
JIIBYHOTME MPEAKH JIto1e. YenoBek

MOHSITUI: aBCTPAJIONUTEK, UenoBek
yMelblid, YenoBek mpsaMOXOIsIIniT,
Yenosek reiaensoeprcekuii, YemoBek
HEaHIepTAIIbCKUM, KPOMaHbOHELI,
JICHHCOBCKHM 4YeJ0oBeK, YenoBek
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YMEIIbII, IEPBBIE U3TOTOBIICHUS
opyauu Tpyna. Yenosek
NPAMOXOJISIIIUN U TEPBBINA BBIXO
mroJie 3a npenensl Adpuku. Yenosek
reieIb0epreKuii — oOIIHi MpeIoK
HEaHJEPTAIbCKOTO YEJIOBEKA U
YyeJIoBeKa pazyMHOTo. UeloBek
HEaHJEPTAIbCKAN KaK BUJ JIFOJEH
XOJIOZHOTO KJIMMaTta. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npejenamMu AQpuku.
[TaneoreneTrka v MajJcOreHOMHUKA.
JdemoHcTpanuun

IlopTperst: JI. JIuku, A. 5. Porunckuit,
M. M. I'epacumos.

TabnuIel 1 cXeMbl: « DBOTIOIMOHHOE
JPEBO YEJIOBEKA», K ABCTPAIIONIUTEK,
«YenoBek ymensiin», «HenoBek
MPAMOXOAAIINANY, «JIeHUCOBCKHM
yenoBek», «Heanaepranbuby,
«KpomanboHI1IBIY, «IIpenku yenoBekay.
Oo6opynoBanme: MojaeIH TOpca
IIPEJIKOB YEJIOBEKA; MYJISKH [IPEAMETOB
MaTepUaIbHOU KYJIbTYPbI IPEIKOB
YeJIOBEKa

pa3yMHBIA COBPEMEHHOTO THIIA,
MaJICOr€HETUKA.

XapakTepu30BaTh OCHOBHBIE CTAUN
AHTPOITOTEHE3A.

BbISIBISATE MPOTPECCUBHBIE YEPTHI,
MOSBUBIIMECS Yy TPEAKOB YETIOBEKA
Ha Pa3HbIX CTAAUAX AHTPOIIOTEHE3A.
[IpuBOAUTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CTaJU{ aHTPOIIOTCHE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKHUE
JaHHbIE, 00pa3 KU3HU U OPYIUsl TPpyJa.
CpaBHHMBATH NPEACTABUTEICH OCHOBHBIX
CTAaIM{ aHTPOIIOTCHE3a
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5.6 | DBomronus DBOJIIOLMSA COBPEMEHHOTO YEJIOBEKA. PackpriBatTh copepxkaHue TEPMUHOB U
COBPEMEHHOTO EcTtecTBeHHbII 0TOOP B MOMYJISIUAX MOHSATUI: MyTALIMOHHBIN IIPOLECC,
YeJnoBeKa yenoBeka. MyTallMOHHBIN ITPOLIECC U noJuMop(hu3M, MOMYJISIIUOHHBIE

nonumopdusm. [lonmynsiuonnsie BOJIHBI, ipei( reHoB, MUTpaIus,

BOJIHBI, Ipeii() reHOB, MUTpalus U «3(hdexT ocHOBATETA.

«(dekT ocHOBaTENSD B MOMYJISIUAX XapakTepu3oBaTh POJIb ECTECTBEHHOTO

COBPEMEHHOTO YEJIOBEKA. 0TOOpa B MOMYJIALMSAX COBPEMEHHOTO

JdeMoHcTpanuu YyeJIOBEeKa.

Tabauiel U cxeMbl: «ITarnbl 3BoONUKN | OLleHUBATh POJIb MYTAITUOHHOTO

YEJI0BEKa» MpoI1iecca, NOMYJIAIMOHHBIX BOJIH,
npeiida reHoB, Murpanuu, «3pdexra
OCHOBATEJISD» B ABOJIIOLIUYU TOMYJIALINI
COBPEMEHHOI0 YEJIOBEKA.
[IpuBoauTH MpUMEPHI PAKTOPOB,
CIIOCOOHBIX BBI3BATH MOIMYJISIIIUOHHBIE
BOJIHBI B DBOJIFOLIUM COBPEMEHHOIO
YeJIoBeKa

5.7 | YenoBedeckue pachl. Uenoseueckue pacel. [lonarue o pace. | PackpbiBarh conep:kaHue TEPMUHOB U

MexaucuuIImHapHbie
METObI AHTPOIIOJIOTUU

Bonpme pacel: eBporieongHas
(eBpasuiickasi), aBCTpaIO-HErPOUIHAS
(3KBaTOpUaIbHAS ), MOHTOJIOUTHAS
(asmaTcko-amepuKaHcKkas). Bpems u
IIyTU PAacCEIEHUs YeIoBeKa 1o
ianere. EQMHCTBO 4eI0BEUECKUX pac.
HayuHast HECOCTOATENBHOCTD PACU3MA.
[TprcnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCIOBHUSAM OKPYKAIOLIEH

IIOHSTUH: paca, pacoreHes3, pacusm,
COLMAJIBHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKK OOJIBIINX
pac 4eaoBeKa: eBPONICOUTHON
(eBpa3uiickoil), aBCTpaIO-HETPOUTHOM
(?KBaTOpPUAIILHOMW ), MOHTOJIOUTHOM
(a3uaTcKO-aMepUKaHCKOM).

BpIsBIISITE TPUUKMHBI BOSHUKHOBEHHUS
YEJI0BEYECKHX pac.
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cpensl. Bausiaue reorpaduueckoit
cpenbl U perda reHoB

Ha MOP(OJIOTHIO U (PU3UOJIOTHIO
YEJI0BEKa.

MexucuuIuInHapHbIE METOIbI

B pu3nueckoi (OM0I0ru4ecKoil)
AHTPOITIOJIOTMH. DBOJIIOLIMOHHAS
AHTPOIIOJIOTUS U TTAJIE0AHTPOIIONOTUs
YEJIO0BEYECKHUX MOIYJISIUN.
buoconuansHble Hccaea0BaHUS
npupoAsl uenoBeka. MccnenoBanue
KOABOJIIOLUU OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JdemoHcTpanuun

Tabuuibl v cxeMbl: «Pachl yenoBekay.
IIpakTueckas padora

«3yyeHune 5KOJIOTHYECKUX aJanTalni
YEJIOBEKa»

[TpuBOAUTH IPUMEPHI ATANITUBHBIX
PU3HAKOB Y TIPE/ICTaBUTEIICH
YeJIOBEUECKHX pac.

[IpuBOIUTH CBUAECTENHCTBA €AMHCTBA
MIPOUCXOK/ICHUS YEIOBEUECKHX Pac.
CormnocTtaBiisiTh aJalTUBHBIEC TUITHI
JIIOJIEN C pacOBBIMH MPU3HAKAMU.
Jloka3bIBaTh HAYYHYIO
HECOCTOATENIbHOCTh pacu3ma

HToro yacos 1o reMe 10
6 | Tema «Ikoy0rusi — HAyKa 0 B3AHMOOTHOIIEHUAX OPraHNU3MOB ¥ HAIOPTraHU3MEHHBIX CHCTEM € OKPY KAIoNIei
cpenoin»
6.1 | 3apoxxnenue u 1 3apokICHUE U PA3BUTHE DKOJIOTHU PackppIBath cojepxanne TEPMUHOB U

Pa3BHUTUC SKOJIOI'NH

B Tpyaax A. I'ym6onpara, K.®. Pynbe,
H.A. CeBepuioBa, J. I'ekkens,

A. Tencnu, B.H. Cykauéna. Paznens! u
3aja4u 3K0yI0ruu. CBs3b IKOJIOTUH

C IpyTUMHU HayKaMH.

ITOHATHN: IKOJIOTHs, ayTIKOJIOTHS,
CHUHAKOJIOTHSl, SKOJIOTHUSI COOOIIECTB U
DKOCUCTEM, IKOJIOTHS BUJOB U
MTONYJISILUH.

XapakTepu30BaTh OCHOBHBIE JTAIIbI
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JdeMoHcTpanuu

[MoptpeTtsi: A. I'ymb0nbaT,

K. ®@. Pynne, H. A. CeBep110B,

3. I'exkensp, A. Tencnu, B. H. Cykaués.
TaOmuis! ¥ cxeMbl: «Pa3aesnsl
SKOJIOTHI

3apOKICHUS U PA3BUTHS IKOJIOTHH KaK
HaYKHU.

[IpuBoauTH MpUMEPHI 0OHEKTOB
U3Y4YEHUS SKOJIOTHH.

Ha3biBaTh OCHOBHBIE 33/1a4H, CTOSIINE
nepesa y4EHbIMU-3KOJIOTaMH.
VYcraHaBauMBaTh B3aMMOCBA3b SKOJIOTUH
C IpYTUMU HayKamMu

6.2

MeTo1bI YKOJIOTHH.
3HaueHHne
DKOJIOTHYECKHUX
3HAHHUHU I YeJI0BEKa

Metonas!l konoruu. Ilonesrie
HaAOJIIOICHHS. DKCTIEPUMEHTHI

B 3KOJIOTHH: TIPUPOIHBIE U
nabopaTopHble. MoienupoBanue
B DKOJIOTMM. MOHUTOPHHT
OKPYXaroUIEH CPe/Ibl: TOKAJIbHBIM,
pErHOHATBHBIN U TJI00ATBHBIH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3E1
YeJI0BEUYECTBA C IIPUPOIOH.
DOopMUPOBAHUE IKOJIOTUUYECKOU
KYJBTYPBI U KOJIOTHYECKON
rPaMOTHOCTH HACEJICHUSI.
JdemoHcTpanuun

Tabauip! U cxeMbl: «MeToabl
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXarOUIEH CpeabD».

PackpbiBaTh copiepKaHre TEPMUHOB U
TIOHSTHIA: TIOJICBBIC HAOIIOACHMS,
MOHHUTOPHUHT OKPYKaIOIIEN CPEBL,
MO/IeJINPOBaHUE, SKCIICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METOIbl IKOJIOTHH.
[IpuBOIUTH TPUMEPHI TTOTEBBIX
HaOIIOIEHNI B DKOJIOTHH.

BrIsIBISITE 0COOCHHOCTH MOHUTOPUHTA
OKpYKarolIen cpelibl Kak MeTo/1a
AKOJIOTHUYECKUX UCCIICIOBAHUN.
OOO0CHOBBIBATH 3HAUCHHUE
AKCIIEPUMEHTOB B DKOJIOTUUECKUX
HCCIICIOBAHUSIX.

CpaBHUBaTh J1aDOpATOPHBIE U
MIPUPOIHBIC SKCIIEPUMEHTHI KaK METO/IbI
AKOJIOTUYECKUX HCCIIeTOBAHMIA.
OrneHnBaTh 3HAaYEHUE MPOTHO3UPOBAHUS
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JlaGoparopHnasi paGora
«3yueHre MeTo10B 3KOJIOTUYECKHUX
UCCIIeIOBAHUI»

KaK METO/a DKOJOTMYECKUX
HUCCIIEeI0OBaHM.

O00CHOBEIBAaTH HEOOXOIUMOCTh
DKOJOTHYECKUX 3HAHUU

JUISl COBPEMEHHOT'0 YeJIOBEKa

Hroro 4yacos 1o teme 3
7 | Tema «OpranusMsl 1 cpeaa 00UTAHUD)
7.1 | Dxonornyeckue 1 OKosorudeckue (pakTopsl U PackpeiBath conepkaHue TEPMUHOB U
(dakTopsI 3aKOHOMEPHOCTH UX JEHUCTBUA. MOHSATUI: PKOJOTHYECKUH (haKTop,

Knaccudukanus 3x010ruaeckux
(akTOpoB: abHOTHUYECKHUE,
onotuueckue, antpororeHusie. Oomme
3aKOHOMEPHOCTH JIEUCTBUS
sKojorudeckux axropos. [IpaBuino
munumyMa (K. lnpenrens,

1O. JIu6ux). TonepaHTHOCTD.
DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBL.

JdemoHcTpanuu

Tabauibl ¥ cXeMbl: « IKOJIOTHUECKHE
bakTopb».

Oo6opynoBanme: repbapuu u
KOJUICKITUU PaCTCHUN U )KHBOTHBIX,
PUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IMYHBIX IKOJIOTHYECKUX
dbakTOopoB

OMOJIOTUYECKHUI ONITUMYM,
OTPaHUYMBAIOIIUNA (TUMUTHPYIOIIHI)
bhaxTop.

Knaccuduumpopars 3K00ruueckme
(aKTOpBI 10 pa3HBIM OCHOBAHUSIM.
Xapaktepu3oBaTh 00IIMe
3aKOHOMEPHOCTHU JIEUCTBUSA
HKOJIOTUYECKUX (PAKTOPOB.
OO0CHOBBIBATH JCHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OrPAHUYUBAIOIIETO
(daxTopa.

[TpuBOAUTH pPUMEPHI:
WUTIOCTPUPYIOLIUE IEHCTBHE TTpaBuiIa
MUHHUMYMa, OTPaHUIHBAIOIIETO
(dhaxTopa, BpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOuornyeckue
daktopsl. CBET Kak
DKOJIOTUYECKUN

bakTop

Abunortndeckue paktopsl. CBET Kak
sKoJioruueckuit pakrop. [ericTpue
Pa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTUYECKUE
TPYIIbl PACTEHUIN U 5KUBOTHBIX

110 OTHOIIEHUIO K cBeTy. CUTHaJIbHAS
posb cBeTa. DOTONEPUOAN3M.
JdemoHcTpanuu

Tabnuibl u cxeMbl: «CBeTOBOM
CIIEKTP», « IKOJIOTUUECKHE TPYIITIbI
YKUBOTHBIX IO OTHOIIIEHUIO K CBETY).
OobopynoBanme: repdbapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTCHHUIA;
CBETOJIIOOMBEIC, TCHEIIOOUBEBIE U
TEHEBBIHOCIIMBbIE KOMHATHbIE
pacTeHusl.

JlabopaTopHasi padota
«BpIsiBIEHNE TIpHUCTIOCOOIEHUT
OpPraHu3MOB K BIIMSIHUIO CBETa»

PackppiBath copepkanne TEPMUHOB H
MIOHATUM: CBET, (POTONEPUOTU3M.
XapakTepu3oBaTh ACHCTBHE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBATh JEHUCTBUE Pa3HBIX
YY9aCTKOB COJTHEYHOTO CTICKTpa

Ha OpraHU3MBI.

BBIABISATE 0COOCHHOCTH CTPOCHUS U
KU3ZHENIEATEIIbHOCTH PACTEHUN Pa3HbIX
AKOJOTHYCCKUX TPYMI 10 OTHOIICHUIO
K CBETY (CBETOIIOOMBBIC, TEHETIOOUBEIE,
TCHEBBIHOCIIMBEIC).

[IpuBOINTH MPUMEPHI PACTEHUHN Pa3HBIX
HKOJIOTUYECKUX TPYII 1O OTHOIIEHUIO
K CBETY.

BBISABISATE 0COOCHHOCTH CTPOCHUS U
KU3HEICATCITLHOCTH JKUBOTHBIX Pa3HBIX
AKOJIOTUYECKUX TPYIII MO OTHOIICHHUIO
K CBETY (JTHCBHBIC, CYMEPCUHBIC,
HOYHBIC).

[IpuBOANTH IPUMEPHI KUBOTHBIX
Pa3HBIX SKOJOTUUECKHUX TPy

10 OTHOIIICHHIO K CBETY.
OOGO0CHOBBIBATH 3HAUCHUE
dhoTonepruoan3Ma B KU3HU OPTraHU3MOB
U JUIsl TPAKTUKHU CEITbCKOTO

XO035IUCTBA
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7.3

AOuoruueckue
(bakTOopHI.
Temmeparypa kak
AKOJIOTUYECKUN

dakTop

TemnepaTypa Kak 3KOJIOTHYECKU I
dakTop. JleficTBre TemMmnepaTypbl

Ha opraHu3Mel. [lolikunoTepmMHbIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTaHU3MBI.

JdemMoHcTpanuu

Tabsuib! v cxembl: « TenIoKpOBHbBIE
KUBOTHBIE», «XOJOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdbapuu u
KOJUIEKLIUHU TETUIONOOUBBIX,
3UMOCTOUKHX, MOPO30yCTOMYUBBIX
pAacTEeHUi; Yy4esia MTUIL U 3BEPEil.
JlabopaTopHasi padora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHu3MOB K BIMSTHUIO TEMIIEPATYPhI»

PackpeiBath copepkaHue TEPMUHOB U
MIOHATHI: TEMIIEpATypa,
MONUKWJIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOMOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHaOKMO3, IBPUTEPMHbBIEC
OpraHU3Mbl, CTCHOTEPMHbIEC OPTaHU3MBI,
TEPMOPETYJISLIHS.

XapakTepu3oBaTh JICVCTBUE
TeMIrepaTyphbl Ha OPraHU3MBbl.

BbIABIATE 0COOEHHOCTH CTPOEHUS U
KU3HEAECATEITBHOCTU TOMKHIOTEPMHBIX

(X0JIOTHOKPOBHBIX) 1 TOMOHOTEPMHBIX
(TETIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOINTH MPUMEPHI MOMKUIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TENJIOKPOBHBIX ) dKUBOTHBIX.
BbIABIATH OCOOEHHOCTH CTPOEHUS U
KUZHEJEATEIBHOCTH TEIUIOIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTEeHUM.

[IpuBOAUTH IPUMEPHI TETIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTEeHUM.

IIpuBOINTH IPUMEPHI 3BPUTEPMHBIX U
CTEHOTEPMHBIX OPTaHU3MOB.
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7.4 | AGuoTtnueckue BiiaxxHOCTB KaK 3KOJIOTUYECKHIA PackpbiBath copepxaHue TEPMUHOB U
dakTopsl. BraxxHoCTh dakrtop. [IpucnocobeHus pacTeHU MOHATHUM: BJIAXKHOCTb, THAPODUTHI,
KaK SKOJIOTHYECKUI K MOJJIepKaHuI0 BOAHOTO OanaHca. rUrpopuUTHI, ME30PUTHI, KCEPODUTHI,
dakro Knaccudukanus pacrenuit ’KUBOTHBIC: BOJIHBIC, TTOJTYBOJIHbIE,

110 OTHOLIEHUIO K BOJIE. Ha3EeMHBbIE.
[IpucnocoOnaeHus >KUBOTHBIX XapakTepu3oBaTh JIEUCTBUE BIAXKHOCTU
K U3MEHEHUIO BOJHOIO PEXUMA. KaK 9KOJIOTHYECKOr0 (pakTopa.
JleMoHCTpanun BoIsBISITE 0COOEHHOCTU CTPOCHUS U
Tabauiel U cxeMbl: «Du3noI0orUUecKue | )KU3HEAESITENBHOCTH PACTEHUN Pa3HBIX
aJanTalny >KUBOTHBIX). DKOJIOTUYECKUX TPYIII 10 OTHOLICHHUIO
Oo6opynoBanme: repOapuu pacTeHUil, | K BOJE.
OTHOCSIIUXCS K TUTpOdUTaM, [IpuBOIUTH IPUMEPHI PACTEHUI pPa3HBIX
kcepoduTaM, Me30(huTaM, KOMHATHBIE | DKOJIOTMYECKUX TPYII 110 OTHOLICHUIO
pacTeHUs JaHHBIX CPYIIIL. K BOJIE.
JlabopaTopHasi padoTa BrIsSBIISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOEHHOCTH ¢buznonoruueckue NpucnocoOIeHUs
PACTEeHHI U3 Pa3HBIX MECT OOUTAHUS» | JKUBOTHBIX K H3MEHEHUIO BOJHOTO
pexuma.
[IpuBOIUTH IPUMEPHI BOIHBIX,
MTOJTYBOJIHBIX M HA3€MHBIX KUBOTHBIX
7.5 | Cpeasl oOuTanus Cpenpl oOMTaHKMS OPraHU3MOB: BOAHAsA, | PackpbIBaTh cojiepkaHue TepMHUHA

OpTraHU3MOB

HA3eMHO-BO3/yIIIHAs, TOYBEHHAS,
riyOWHHas MOAMOYBEHHAs,
BHyTpHOpranu3MeHHas. Ou3nuKo-
XHUMUYECKHE 0COOEHHOCTHU Cpe
oOUTaHUs OPraHU3MOB.

«cpena OOuTaHusY.

XapakTepu3oBaTh 0COOCHHOCTH
BOJHOM, HA3EMHO-BO3AYIIIHOM,
MMOYBEHHOM, TNTYOMHHO MOJIMOYBEHHOU U
BHYTPUOPTAaHU3MEHHOM cpell OOUTAHUSI.
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[IpucnocoOaeHust OpraHU3MOB K KU3HU
B Pa3HbIX CPEAAX.

JdeMoHcTpanuu

Tabsuubl ¥ cxeMbl: «Cpenbl 00UTaHUA
OpraHU3MOB).

Oob6opynoBanme: KOJUICKIIMU
KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

CpaBHHBaTh QU3HKO-XUMHUUICCKHEC
yCJIOBHS Pa3HBIX CpeJl OOMTaHUS.
BrIsIBISITE 4epThl NPUCTIOCOOJIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA3€MHO-BO3IYIIIHOM, IOYBEHHOM,
BHYTPHOPTaHU3MEHHOM Cpeax
oOuTaHus.

[IpuBOIUTH IPUMEPHI OPTaHU3MOB,
OOUTAIOIIMX B PA3HBIX Cpellax

7.6 | buonoruueckue buonornyeckue putmsl. BHemHne u PackpbIBaTh copepkaHue MOHATHS
PUTMBI BHYTpEeHHME pUTMbI. CyTOUYHBIE U «OMOJIOTUYECKUE PUTMBDY.

TOAUYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Ipucnoco01eHHOCTh OPTaHU3MOB K BHEILIHNX, BHYTPEHHUX, CYTOUYHBIX U
CE30HHBIM U3MEHEHHUSM YCIOBUI TOJMYHBIX OMOJOTHYECKUX PUTMOB.
AKU3HH. [IpuBOANTH MPUMEPHI POSIBICHUS
JleMoHCTpanun OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
Tabuauubl u cxembl: «bruonoruueckue OpPTaHU3MOB.
PUTMBI». BbIABIATH 4e€pThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repOapuu u OPTraHU3MOB K C€30HHBIM U3MEHECHUSIM
KOJUIEKIIUU PACTEHUU U )KUBOTHBIX, YCIIOBUM JKU3HHU.
o0nagaroumx YepTamMmu OnuceIBaTh CE30HHBIE SIBJICHUS B KU3HU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM OpraHU3MOB, PaCIpPOCTPAHEHHBIX
U3MEHEHUSIM YCIIOBUM KU3HU B CBOEH MECTHOCTH

7.7 | uzHeHnusie GopMbl XKuszHenHsie (opMbl OPraHU3MOB. PackpeiBaTh conep:kaHue NOHATUSA

OpraHu3MOB

[TonsiTue o xu3HeHHOU (hopMme.
XuzneHupie HOPMbI paCTCHHIA:
JICPEBBSl, KYCTAPHUKH, KYCTAPHUUKH,

«OKU3HEHHas (hopMa OpraHu3Ma.
BbIsBISITE 0COOEHHOCTH CTPOEHMS U
KU3HEAESITEIbHOCTH PaCTEHUIN pa3HbIX
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MHOT'OJIETHUE TPABBI, OJHOJIETHUE
TpaBbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX:
TUAPOOHOHTHI, TCOOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOCHUS U
00pasza >KU3HH.

JemoHcTpauumn

Tabauiel u cxembl: « Ku3HEeHHbBIE
dbopmbl pacTeHuity, « KuzHneHHbie
(bOpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUICKIIMM PACTECHUHN U KUBOTHBIX
Pa3IUYHBIX )KU3HEHHBIX (hOPM

KU3HEHHBIX (DOPM.

[IpuBOINTH IPUMEPHI PACTEHUH PA3HBIX
KU3HEHHBIX (POPM.

BbIABIATE 0COOEHHOCTH CTPOEHUS U
KU3HEAECATEIBHOCTH )KUBOTHBIX Pa3HBIX
KU3HEHHBIX (POPM.

[IpuBOANUTH IPUMEPHI KUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Bums
OMOTHUYECKUX B3aMMOJICHCTBUI:
KOHKYPEHITUS, XUIITHUIECTBO, CHMON03
u ero ¢opwmel. [Tapazutusm,
KOOIIepaIlys, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxjIeOHMYecTBO). HeTpoduueckue
B3aMMOJICUCTBUS (TOMTUYECKHUE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJIEUCTBUI IS
CYIIIECTBOBAHMS OPTaHM3MOB B CpEJIc
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
UCKJTFOUCHUSI.

JdemoHcTpanun

TabauIbl U cXeMbl: « IKOCHCTEMA

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHSTUN: KOHKYPEHIUS, XUIITHUYECTBO,
Mapa3suTU3M, MyTYaJIU3M,
KOMMEHCAJIU3M, HETpopuueckue
B3aUMOJECHUCTBUA.

XapakTepu3oBaTh BUAbl OMOTHYECKHUX
B3aUMOJICHCTBUH.

OOBACHATH CYITHOCTh KOHKYPEHIIUH,
XUIHUYECTBA, Apa3UTU3MA,
MyTyaJIn3Ma, KOMMEHCAIA3MA.
[IpuBOAUTH MpUMEPHI OPTaHU3MOB,
Y4aCTBYIOIIUX B OMOTUUYECKUX
B3aMMOJICUCTBUAX PA3HBIX TUIIOB.
OueHuBaTh 3HaU€HHE OMOTUYECKHUX
B3aMMOJICHCTBUH IS CYLIECTBOBAHUSA
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HIMPOKOJUCTBEHHOTO JIECAY,
«DKOCUCTEMAa XBOMHOTO JIecay,
«lenu nuTa"usy, « XUITHUYECTBOY,
«Tapazutuzm», «KoHkypeHIHs»,
«Cumbmno3», «KommeHncaamuzm.
Ob6opynoBanme: KOJJICKIIUN
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3JIMYHBIX OMOTUYECKUX

OpraHU3MOB B CpeJie OOUTaHUS.
OG60CHOBBIBATH JICHCTBUE PHUHITUTIA
KOHKYPEHTHOTO UCKITFOUCHUS

B3aMOJIENCTBUAX
Hroro yacos no teme 9
8 Tema «Iko10rusi BUA0B U MOMYJISIIIMID
8.1 | Dxonornueckue 3 DKOJOTUYECKUE XAPAKTEPUCTUKH PackpsIBaTh conepkaHue NOHATHS
XapaKTePUCTUKHU nonyisiuuu. I[omymnsamus kak CTIOTYJISLIAS.
MOMYJISALIUN OuoJjiornueckas cucrema. Poib OneHnBaTh 3HAUEHUE HEOTHOPOTHOCTH

HEOJHOPOJIHOCTHU Cpebl, PU3NUECKUX
OapbepPOB M OCOOCHHOCTEH OMOJIOTHH
BUJIOB B (HOPMHUPOBAHUU
MIPOCTPAHCTBEHHOU CTPYKTYPBI
nonyJisiuuid. OCHOBHBIE TIOKA3aTeIu
NOMYJISIUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXKJIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUSL.
JdemoHcTpanuun

TaOauiip! ¥ cxembl: «IKOJIOTHUYECKUE
XapaKTEPUCTHKHU TOMMYIISLUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpenbl, PU3NYECKUX OapbepoB U
0COOEHHOCTEN OMOJIOTMH BUJIOB

B (JOPMUPOBAHUU POCTPAHCTBEHHON
CTPYKTYPbI TOMYJISLIUMA.

[IpuBOAUTE MpUMEPHI TOMYJISALUI
Pa3HbBIX BUJOB PACTEHUI U JKUBOTHBIX.
Xapaktepu3oBaTb OCHOBHBIE
AKOJIOTUYECKHE TTOKA3aTenn
MOMYJISILUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pACTHAas U MOJIOBask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUT'PALIUSL.
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IMOIIYJIALIUN ((BO?:p&CTHBIG IMUpaMHu bl
IMOMyJIALIUKN»

8.2 | Dkonoruueckas DKOJOTUYECKasi CTPYKTypa Nonyisiiuu. | PackpeiBaTh coepxaHue TEPMUHOB U
CTPYKTypa OneHKa YUCIEHHOCTH MTOMYJISIIUN. MOHATHN: TUHAMUKA OMYJIALINH,
MOITYJISILIN Y. JlMHAMMKa MONYJIALUH U €€ peryasanus. | OMOTHYECKUI TOTEHIIMAI IOy IALUH,
JlnHaMuKa OMyJIAUun broTrueckuit moTEHIMAN MOMYJISIIHUA. | KPUBBIE BBKUBAHUA, (PAaKTOPBI
U €€ perysiums MoaenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEBI.

nonyJssanuu. Kpussie pocta OOBICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nonyJisinuu. Kpusbie pa3menieHus oco0eu Momysiuu

BBDKUBAHUSA. PeTylsanus 4ucIeHHOCTH | Ha 3aHUMAaEeMOM TEPPUTOPHH.

MOMYJISIITUA: poJib (PaKTOPOB, OneHuBaTh OMOTHYECKUI MOTEHIIUAI

3aBUCSILINX U HE 3aBUCSIIUX OT MOMYJISILIUN Pa3HbIX OPTaHU3MOB.

IUIOTHOCTH. DKOJIOTUYECKHUE CTPATETUH | AHATM3UPOBATh KPUBBIC pOCTa

BUJIOB (1- U K-cTparerun). YUCJIEHHOCTHU MOMYJIALIMU U KPUBbIE

JdeMoHcTpanuu BBDKUBAHMUS.

Tabauiel U cxembl: «CKOPOCTh OOGOCHOBBIBATH TPUYUHBI CIIEPKUBAHUS

3aCeJICHUS TIOBEPXHOCTH 3EMIIU OMOTHYECKOTO MOTEHIINaIa pocTa u

Pa3IMYHBIMHA OpraHU3MaMm» IIPAYHHBI BCIIBILIEK POXKIAEMOCTH
Yy OTAEIBHBIX OPTAaHU3MOB.
[Tepeuncnath pakToOpbl CMEPTHOCTH,
PETYIUPYIOLINAE YUCIEHHOCTD
MOIYJISALIMA PACTEHUH U )KUBOTHBIX.
OnuceIBaTh SKOJOTUYECKUE CTPATETUN
BUJIOB

8.3 | Dxomornyeckasi HAIIA [TonsiTne 06 SKOTOTUYECKON HUTIIE PackpsiBaTh coepkaHue TEPMUHOB U

BHUJIA

BHusa. Mectoobutanne. MHOTOMEpHas
MO/IEJIb SKOJOTUYECKON HUILIA

MOHSITHN: PKOJIOTUUECKAsl HUIIIA, BUJI,
apeasl, UHBa3usl.
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Jx. 1. Xatunncona. Pazmepsl
sKoJ0THYecKOr HUM. [ToTeHmanpHas
Y peali30BaHHas HUIIIY.

Bup xak cuctema nomysnsanuii. Apeanbl
BUJI0B. BUbI M X )KU3HECHHBIE
CTpaTeruu. JKOJIOTUYECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpAlAM )KUBOTHBIX. bronornyeckue
VHBA3UM YY>KEPOJIHBIX BUJIOB.
JdemMoHcTpanuu

[loptper: JIx. Y. XaT4nHCOH.
Tabmuiel u cxeMbl: «Mojaenb
3KOJIOTUYECKOW HUIIA

JIxx. Y. XaTunHCOHAY.
Oo6opynoBanme: repObapuu pacTeHUN;
KOJUICKIIUU >KUBOTHBIX.
JlaGoparopHnasi paGora
«IIpucnocobyieHns CeMsiH pacTeHUM

K pacCeJICHUIO»

XapakTepu3oBaTh MHOTOMEPHYIO
MO/I€JIb 9KOJOTUYECKON HUIIN

JIxx. M. XaTunHCOHA.

[TpuBOAUTH IPUMEPHI IKOJIOTUUECKUX
HHUIII PA3HBIX BUJIOB PACTEHUMN U

KHNBOTHBIX.
BBISBISITE OTIMYKE SKOJIOTHYSCKOM

HUIIU BUJA OT €ro MECTOOOUTAHUS.
['padprueckn nzodpaxath
MHOTOMEPHYIO MOJIEb KOJIOTUYECKOU
HUIIY IS Pa3HBIX BUJIOB.

BbIABIATH NPUYMHBI pa3IUIUI

B pa3zMepax dKOJIOTMYECKON HUIIH

Y Pa3HbIX BUJOB PACTEHUH U )KUBOTHBIX.
AHanu3npoBaTh NPUYHUHBI U
MIOCJIEJICTBHSI CMEHBI DKOJIOTMYECKOM
HULIU

HToro yacos 1o reme 9
9 Tema «IkoJ10r1usi CO00IIECTB. IKOJIOTHUECKHE CUCTEMbD»
9.1 | CooOecTBO 1 Coob6miecTBa opranu3MoB. buorieno3z u | PackpsiBaTh cojiepkaHue TEPMHUHOB H
OpraHHU3MOB — ero cTpykrypa. CBsi3u MexXIy ITOHSTUI: OMOIICHO3, OMOTOII.
OHOIIEHO3 OpraHu3MaMH B OHOIIEHO3E. XapakTepu3oBaTh OMOIICHO3 U €TI0

JdeMoHcTpanuu
Tabmauib! u cxembr: «CTpyKTypa

CTPYKTYPBI: BUIOBYIO,
HIPOCTPAHCTBEHHYIO, TPO(PUUECKYIO.
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OunoreH03a», «IKOCHCTEMA
IIUPOKOJIUCTBEHHOTO JIECay,
«DKocHCcTEMA XBOMHOTO JIecay

[lepeuncrnaTh U TPUBOIUTH TPHUMEPHI
CBSI3CH MEX Ty OpraHHu3MaMHu
B OMOILIEHO3€E

9.2

DKocucTEMA

DKOCUCTEMA KaK OTKpPBITasi CUCTEMA
(A.JIx. Tencnun). yHKIIMOHATIBHBIS
OJIOKM OpraHU3MOB B 9KOCUCTEME:
IPOAYLEHTbI, KOHCYMEHTHI,
penyuenTsl. Tpoduueckre ypoBHHU.
Tpoduueckue nenu u cerTu.
AOuoTruueckue 0JIOKH SKOCUCTEM.
[TouBBI ¥ MBI B 9KOCUCTEMAX.
KpyroBopoTt BeliecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JemoHcTpauumn

IHoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabmuiel v cxembl: «DYHKITMOHATBHBIC
IPYIIbI OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«llenn mutanus (macTOuIHas,
JNETPUTHAS)».

Oo6opynoBanme: repbapun pacTeHUN;
KOJUICKIIMM HACEKOMBIX; Uyuesia MTUIl U
3Bepen

PackpbiBaTh cofiep:kaHne TEPMUHOB U
MOHSATUHN: IKOCUCTEMA, POTYLICHTHI,
KOHCYMEHTBI, PeIyIIeHTHI, TPOhUIECKue
YPOBHH, Tpopuyeckue (MUILIEBbIE) UETU
U CETH.

Ha3piBaTh CTPYKTYpHBIE KOMITOHEHTHI
HKOCHUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MPUBOJAUTH IPUMEPHI OPTaHU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOILIUXCS
3HAHHUM O PacTeHMsIX, Tpudax,
OaKTepusiX U JKUBOTHBIX.

OnuceiBaTh KPyroBOpoT BELIECTB U
ITIOTOK 3HEPIUHU B IKOCUCTEME.
OOBICHATD POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEILECTB U TOTOKE SHEPIHH.
[IpuBOAUTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOLIUX Pa3HbIE YPOBHU
TPOPUUECKUX MUPAMHU/I.

CocTaBiATh CXEMBI [IEPEHOCA BEIIeCTBA
Y DHEPTUU B HKOCUCTEMAX (Lienu
MIUTAHUS).
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CpaBHI/IBaTI) HaCT6I/IHlHI>Ie U ICTPUTHBIC
OCIIN IMUTaHUA

9.3 | Dkonoruyeckue OCHOBHBIE ITOKA3aTENN YIKOCUCTEMBI. PackpriBath cogepxaHue TEPMUHOB U
MIAPAMU/IbI buomacca u npoaykuus. MOHATUI: TPOYKIMs, OoMacca,
DKOJOTUYECKUE MUPAMUIBI YUCET, AKOJIOTHYECKAas TUPaMU/Ia.
OMoMacchl U YHEPTUH. XapaxkTepu3oBaTh IpaBuiIa
JemoHcTpanumn AKOJIOTHYECKUX MUPAMUJ] YUCEIL,
TaOauIbl U CXEMBI: « DKOJIOTHYECKas OMoOMacchl U YHEPTUH.
nMpaMujia Yucein, «IKoJorudeckas OOBSACHITH NPUYUHBI PA3TUYUN
nupamMuga OMOMacchy, B IMPOJAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKAS] MUPAMUIA SHEPTUN» | DKOCHUCTEM.
[IpuBOINUTH MPUMEPHI TPAKTUUECKOTO
MIPUMEHEHUSI MPABUIT SKOJIOTMYECKHUX
MUPaAMHUI.
CpaBHuBaTh OMOMAacCy U MPOAYKIUIO
DKOCHUCTEM CyIIHM 1 MHUpPOBOro okeaHa
9.4 | Usmenenus Jlunamuka skocucmenm. PackpeiBaTh conepxaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. MOHATUM: CYKIIECCHSI, KTUMAKCHOE
CYKIIECCUU @nykmyayuu. HanpaBiieHHbIE COOOIIIECTBO, CYKIICCCUOHHBIH PsijI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccud. [lepBuuHbIe M BTOPUUHBIE
CYKIIECCUU U UX MPUYUHBI.
AHTpOTNIOTEHHBIC BO3/ICHCTBUS

Ha cykueccuu. KiimmakcHoe
cooO1ectBo. buopasnoodpasue u
MIOJTHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOMYUBOCTH COOOIIIECTB.

XapakTepru30BaTh CyKIIECCHH:
NEPBUYHBIE U BTOPUYHBIE, TPHUBOAHUTH
UX IPUMEPHI U HA3bIBATh IPUYHHBI
CMEHBI COOOIIIECTB.

CpaBHHMBATh BpEMEHHBIE U KOPCHHBIE
OHMOreoIeHO3bl Ha KOHKPETHBIX
IIPUMEPax CBOEH MECTHOCTH.
MonenupoBaTh pe3ysbTaThl Ipolecca
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JdeMoHcTpanuu

Tabsuue! 1 cxeMbl: «O0pa3oBaHue
6osotay, «[lepBuunas cykueccus,
«BoccranoBieHue eca mnocie noxapay

CMEHBI OMOTEOIIEHO30B 10/ BIUSHUEM
aHTPOIIOTEHHOTO (hakTOpa

9.5 | llpupoxansie [IpupoaHbIe 3KOCHCTEMBI. PackpbiBaTh cojiep:kaHrue TEPMUHOB U
HKOCUCTEMBI Oxocucmemvl 03ép u pex. Ikocucmemvsl | TOHATAN: PUTOIIIAHKTOH, 300IUIAHKTOH,
Mopell u 0keanog. IKocucmemovl MyHOp, | APyCHOCTB.
71ecos, cmeneil, NyCMultb. XapakTepu3oBaTh IPUPOIHBIE
JleMoHCTpanun HKOCUCTEMBI, UX OCHOBHBIE
Talauisl ¥ cxembl: «IDKocUCTEMA KOMIIOHEHTHI (Ha IpUMepe 03epa,
IIMPOKOJIUCTBEHHOTO JIECa, XBOWHOTO U IIMPOKOJIMCTBEHHOI'O JIECa).
«JKocucTeMa XBOMHOIO JIecay, OOBSICHATH TPUYMHBI PA3ITMYHON
«IKocucTeMa 03epay. OromMacchl MPOAYLIEHTOB U
O0OopynoBaHme: akBapruyM Kak MOJEb | KOHCYMEHTOB B IPUPOIHBIX
9KOCHUCTEMBI. HKOCUCTEMAX.
IKCKypeHst «IKCKypcus B THIUYHBIN | COCTaBISITh NACTOUIIHBIE U JCTPUTHBIC
OuoreoreHo3 (B 1yOpaBy, Oepe3HsIK, LEMY MUTaHUS TPUPOIHBIX IKOCUCTEM.
€JIbHUK, Ha CYyXOJI0JIbHBIN WU [TpuBOIUTH MPUMEPHI OPTaHNU3MOB,
NOWMEHHBIH JIyT, 03epo, 60JI0TO)» BXOJISIIIIUX B COCTaB (PUTOMIIAHKTOHA,
300IJJaHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTH
B )KM3HU HAa3€MHBIX IKOCUCTEM.
CpaBHuBaTh OMOMacCy U MPOTYKLHUIO
BOJHBIX U Ha3€MHBIX YKOCUCTEM
9.6 | AHTpOIOreHHbIE AHTpONOreHHBIE SKOCUCTEMBI. PackpeiBath copep:kaHue TEPMUHOB U
HKOCUCTEMBI Arposkocucrema. ArpoLeHo3. MOHSATUI: arpO3KOCHUCTEMA, arPOLIEHO3,
(arposKocucTEMBI) Pa3nuuus MeXay aHTPOIIOT€HHBIMU U | MOHOKYJIBTYpA.

138




DenepanpHas pabouast mporpamma | buonorus. 10-11 kaccsl (yriayOnéHHbIH ypOBEHb)

IPUPOAHBIMHA SKOCHCTEMAMHM.
JemoHcTpauumn

Tabyuibl ¥ CXeMBI: « ATPOLIEHO3Y,
«KpyroBopor Be1ecTs 1 OTOK
DHEPI'UU B arpOLICHO3E.
Oo6opynoBanme: repbapuu
KYJbTYPHBIX U TUKOPACTYIIUX
pacTeHUN.

IKCKYpCHA «IDKCKYpCHS

B arpO3KOCUCTEMY (Ha MMOJIe WIn

B TEIUIMYHOE XO3AKUCTBO)»

XapakTepru3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOANTH MPUMEPHI ATPOIKOCUCTEM.

CocTtaBisaThb LCIIX ITUTAaHUA arpOLCHO34a.

O60CHOBBIBATH TPUYUHBI HU3KOU
YCTOMYUBOCTH arpOdKOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI U
IIPUPOIHBIE DKOCUCTEMBI.
XapaxkTepu3oBaTh POJIb YEJIOBEKA
B COXpPAHEHUH YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpO03KOCUCTEMBI.
ODKOMOHUTOPUHT

Ypb6o3xocucrtembl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'oponckas dopa u payna.

CunaHTpONM3aIUs TOPOJICKOM (hayHBbI.

buonornueckoe u X03UCTBEHHOE
3HAYCHHUE arpOdIKOCHUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (pOpMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHU3MOB B SKOCHCTEMaX.

Ponv xackaonozo aghghexma u 6uoos-
20UduUKamopos (Kinoueswix 6Uu008s)

8 PYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc sHepruu U BEIIECTB MEXKIY
CMEXHBIMH 3KOCHCTEMaMHU.

Y CcTOMYMBOCTh OPTaHU3MOB,

PackpeiBath copepkaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIHU3AIMS, TOpoJCcKas Quiopa,
ropojckas ¢ayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI yPOO3KOCHCTEM.
OnuceIBaTh OMOJIOTUYECKOE U
XO35IUCTBEHHOE 3HAYEHUE
ypOOIKOCUCTEM.

[IpuBOIUTH IPUMEPHI U OLIEHUBATH
COCTOsIHME YPOOIKOCHUCTEM CBOEH
MECTHOCTH.

BrIsIBISITE 0COOCHHOCTH TOPOCKON
¢bopsl U payHBbI.

CpaBHHBaTh YpOOIKOCUCTEMBI U
MIPUPOJIHBIE FKOCUCTEMBI
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MOMYJISIMI U SKOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX M aHTPOIIOI€HHBIX
BO3JIEUCTBUI.

Mexanusmul 6030eticmsus 3a2psa3HeHUl

PA3HBIX MUNO8 HA CYOOP2aAHUIMEHHOM,
OpP2aHUIMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCEUS.
MeTon0JI0rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOTEHHBIX
HKOCHCTEM.

JdemoHcTpanuun

Tabuuub! u cxemsl: «IIpumepsl
ypOOIKOCHCTEMY.

IIpakTueckas padora

«3ydenue u onucaHnue
ypOOIKOCHUCTEMBI.

JlabopaTopHasi pabota

«3yuenue pazHOOOpa3Us MEJIKUX
MTOYBCHHBIX YJICHUCTOHOTHX B Pa3HbIX
IKOCHUCTEMAX)

HToro vacos 1o reme

12
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10

Tema «buocdepa — rinodajabHasi IKOCUCTEMA)»

10.1

buocdepa. Ctpykrypa
1 cocTaB bruocdepbl

2

buocdepa — obuennanerapHas
0001104YKa 3eMIId, TI€ CYIIECTBYET WU
CyLIECTBOBAJIA KU3Hb. PazBuTune
npeAcTaBieHu o ouocdepe B Tpyaax
9. 3rocca. Yuenune B.M. Bepnanckoro
o ouocdepe. Obnactu 6uocheps! u e
coctas. JKuBoe BeliecTBo Ouochepsl u
ero (PyHKIIHH.

JdemoHcTpanuu

IHoprtpersl: B. 1. Bepnaackui,

3. 3roce.

Tabuuub! 1 cxemsbl: «l'eochepsl
3emuny, « DyHKIIUU KUBOTO BEIIECTBAY

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
MOHATUH: Onocdepa, )KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIECTRO.
[TpuBoAUTH GOPMYITHPOBKH OCHOBHBIX
nonoxxenut yuenus B. U. Bepraackoro
o ouocdepe.

XapaktepusoBaTh 00s1acTu 6rocdepsl u
WX COCTaB, Ha3bIBaTh 00IACTH
pacnpocTpaHeHUs KUBOTO BEIIECTBA

B 0007109Kax 3eMJIH U BBISBIISATH
MPUYHUHBI €T0 PA3IUIHOTO
pacmpeseseHusl.

[lepeuncnarb GyHKIIMH )KUBOTO
BelecTa onocdepsl (razosas,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIbHAS,
KOHLIEHTpallMOHHAs!, OMOXMMHUYECKas).
[IpuBOAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI JKUBOTO BEIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OnoIoTHYeCKyIo HH(HOPMAITUIO

0 TJI00AJTbHBIX SKOJIOTHYECKUX
poOaemMax 6uocqepsl, MOTydaeMyIo

13 Pa3HbIX NCTOYHHUKOB.
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OuenuBath Bkiaa B. M. Bepuajackoro,
3. 310cca B CO3jaHUE YUCHUS
o ouocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHMUSI
ounocdepsl.
KpyroBopoTsl
BEILECTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ounocdepnr. OcobeHHoCTH OHOCPEepbl
Kak ri100aIbHOM SKOCUCTEMBI.
JluHaMHuecKoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOreoXUMHUUYECKHE IIUKIIBI (YTIIepoa,
a30Ta). PUTMUYHOCTH SIBIICHUI

B Ouocdepe.

JemoHcTpauumn

Tabauubl u cxembl: «I'eochepsl
3emnmn», « ODyHKIIUU 5KUBOTO
BELIECTBAY,

«KpyroBopot azoTa B mpupoe»,
«KpyroBopot yriepoaa B mpupoae»,
«KpyroBopoT kuciopoia B mipupoe»,
«KpyroBopoT BOJBI B IPUPOIE»

PackppiBath copepxanue TEPMUHOB U
MIOHATHM: TJI00aTbHAs SKOCHCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIICCTB,
OMOreOXUMHUYECKHUE ITUKJIBI.
XapaKTepru30BaTh 0COOCHHOCTH
ouocdepsl Kak riodabHOM
HKOCHUCTEMBI.

Onpenensath GyHKIHI0 Onocheps

B oOecreueHn OUOTEHHOTO
KpyTrOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEPO/Ia, a30Ta.
CpaBHUBaTh 0COOCHHOCTH KPYTOBOPOTA
Pa3TUYHBIX BEIICCTB.

OrneHnBaTh 3HAYCHHE KPYTOBOPOTA
BEIIIECTB IS CYIIECTBOBAHUS KU3HH
Ha 3emuie.

OOBSICHATH POJTH OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BCIIECTB.

BrIABIATh TUHAMUYECKOE PABHOBECHE
ounocdepsr.
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[TpuBOAUTE MPUMEPBI PUTMUYHOCTH
SIBJICHHUH B Onocdepe

10.3 | 3oHanbHOCTH 2 3oHabHOCTH OMochepsl. [TonsTHE PackpbiBath copepxaHue TEPMUHOB U
ounocheprr. OcCHOBHBIC 0 6uomMe. OCHOBHBIE OMOMBI CYIIIN: MOHATHI: OMOMBI, TYHJpa, XBOUHbBIC
OWOMEI CyIITH. TYHJIpa, XBOWHBIE JIeca, CMEIIIAaHHBIC W | JIECA, CMEILIAHHBIC JIeca,
YcToitunBOCTh IIMPOKOJINCTBEHHBIE Jieca, CTEIH, IIMPOKOJUCTBEHHBIE JIECa, CTEIH,
onocdepsl CaBaHHBI, TyCThIHU, TPOIMYECKHE JIECA, | CABAHHBI, IyCThIHU, TPOITUYECKHUE JIECa,

BBICOKOTOpbsi. KimMar, pacTUTENbHBIA | BEICOKOTOPbSI.
U )KUBOTHBIA MUP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CTpykTypa ¥ (YHKIHS )KUBBIX CUCTEM, | XapaKTEPU30BATh OCHOBHEIE OMOMBI
OIICHKAa UX PECYpPCHOIO MOTeHIMata u | CyLIu.
onocdepHbIX PYHKITUH. CpaBHHBaTh OCOOCHHOCTH KJIMMaTa,
JleMOHCTpaMK MOYB, PACTUTEIHHOTO U )KUBOTHOTO
Tabauip! 1 cxembl: «OCHOBHBIE OMOMBI | MUPA Pa3HbIX OMOMOB CYIIH 3EMIIH.
cymmny, «Kimmmarnaeckue nosica BbISBISTH MPUYHHBI 30HATHBHOCTH
3emumy, « TyHaapay, «Taiiray, B Onocdepe
«CMeIIaHHBIN J1ecy,
«IInpokonucTBEHHBbIN J1E€C», «CTEnbY,
«CaBannay, «IlycTbiHsY,
«Tponmueckuii necy.
Oo6opynoBanme: repbapun pacTeHUN
Pa3HBIX OMOMOB; KOJUIEKITH KUBOTHBIX
HToro yacoB 1o reme 6
11 | Tema «HenoBek M OKpPY:KaOUIAs CPeaay
11.1 | Bo3nelictBue 2 DKOJIOTHYECKUE KPU3UCHI U X PackpriBath coaepkaHnue TEpPMUHOB

yejoBeka Ha Ouochepy

puyuHbl. Bo3nencreue yenoBeka
Ha 6nocdepy. 3arpsi3HEHUE BO3TYIITHOM

U TIOHATHI: aTMocdepa,
BEIIIECTBA-3arPSI3HUTEIIH,
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cpeasl. OxpaHa BO3Ayxa. 3arpsA3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3zpymienue noussl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne
KJINMaTa.

JdemMoHcTpanuu

Tabyuuibl U cXeMBbl: «3arpsi3HeHne
atMochepsl», «3arpsi3HEHUE
ruapochepbd?, «3arps3HEHUE TOYBBDY,
«ITapaukoBsIit 3HPerT

MapHUKOBBIN 3D (DEKT, «030HOBAs
TIBIPa», KKUCIOTHBIC 0K,
ruapocdepa, IBTpouKanus BOI0EMOB,
M0YBa, YPO3Hs MTOYB, TICCTHIIH/IBI,
IKOJIOTHYECKUN KPU3HC.
AHaTM3UpOBaTh AHTPOIIOTCHHBIC
(haxTophl BO3ICUCTBUS Ha Onochepy
(posb yesoBeKa B IPUPOJIC) HA Pa3HBIX
ATamax pa3BUTHUS YEJIIOBEYECKOTO
oOuiecTna.

XapakTepu3oBaTh IN100aIbHbIC
AKOJIOTHYECKHE MTPOOIIEMBI;

OCHOBHBIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHUN; SIKOJIOTMYECKUE
po0JIeMbl, CBSI3aHHBIC

C YBETTMUCHUEM TpaHCIIOPTa

B KPYITHBIX TOPO/IaX; ABTPOPUKAIIUIO
BOZI0OEMOB; MOCTICACTBUS 3arPsI3HCHUS
BOJI XUMHYECKHMH BEIICCTBAMU;
BO3JICHICTBHE YEIOBEKA HA TOYBEHHBIH
MTOKPOB.

ApryMeHTHpPOBATh 3HAUYCHUE
DKOJIOTUYECKUX 3HAHUH B PELICHUU
BOITPOCA O TOIJIEP)KAHUH YCTOMYUBOCTH
ouochepsl
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11.2

AHTpPOIIOreHHOE
BO3JIEUCTBHE

Ha paCTUTEIbHBIA U
YKABOTHBIA MUD.
Oxpana npupoasl

AHTPONOreHHOE BO3/ICHCTBUEC

Ha PACTHUTEIIbHBIN ¥ )KUBOTHBIN MUD.
OxpaHa paCTUTEIBHOTO U KUBOTHOTO
Mupa. OCHOBHBIC PUHITUIIBI OXPaHBI
npupozsl. Kpacueie kauru. Oco6o
OXpaHseMbIe PUPOJTHBIE TEPPUTOPUHI
(OOIIT). boranuueckue caabl U
300JIOTHYECKHE TTAPKH.
JemoHcTpauumn

Tabauiet U cxeMbl: «Oco60

OXpaHsEMBbIE IPUPOAHBIE TEPPUTOPHUMY.

Oo6opynoBanme: Gpotorpapuu
OXpaHSIEMBIX PACTCHUI U 5KUBOTHBIX
Kpacuou kauru PO, KpacHoi kauru
peruona

PackpriBatTh copepxkaHue TEPMUHOB U
MOHSITUI: COKPAILICHUE
O6ropa3zHooOpasus, oXpaHa MPUPOJIbI,
0Cc000 OXpaHseMbI€ IPUPOTHBIC
tepputopuu (OOIIT), 6oTanmueckuit
call, 300JIOTMYECKUH TapK.
XapaKTepu30oBaTh IJIAaHETAPHYIO POJIb
PaCTEHHI U )KUBOTHBIX.

[IpuBOIUTH PUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HA PACTUTEIbHBIN U )KUBOTHBIN

MHP.

XapaxkTepu3oBaTh TPUHITUTIBI
«BCceMHUpHOM CTpaTeruu OXpaHbl
MIPUPOIBD».

[lepeuncraTb 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
PacnoJioKEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX OMACHOCTh
COKpalIeHHs] OMOJIOTUYECKOTO
pazHooOpa3usi 3eMIIH.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYMCJIEHHBIX BUAOB PAaCTEHUN U
KUBOTHBIX CBOEH MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernoHoB u Kpacnyto kaury PO
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11.3

PanmonanrsHoe
MIPUPOAONOJIH30BAHUE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEYECTBA U TIPUPO/IBL.
PanmonansHOE MPUPOIOTIOTH30BAHHE
U COXpaHEHUe OMOJOTNYECKOTO
pasHooOpasus 3emiu.

OO01uue 3aKOHOMEPHOCTH
TII00ATBHBIX IKOJIOTHICCKUX
Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOTO KPHU3HUCA U €T0
BEPOSITHBIC MTOCJIE/ICTBHUSI.

Pa3BuTre MeTO0B MOHUTOPHHTA
Pa3BHUTHS OIMACHBIX TEXHOTCHHBIX
TIPOIIECCOB.

Cucmemmbie ucciedo8anus nepexooa
K pecypcocbepezaioujeli u
KOHKYPEeHMOCHOCOOHO dHepemuKe.
Buonocuuecroe paznoobpasue u
ouopecypcul. Hayuonanvhole
uHgopMayuoHHble CUCMEMb,
obecneyusarowue 00Cmyn

K UHGhopmayuu no cocmosHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHogvl 3Kopeaburumayuu 3KocCucmem
u cnoco6o8 6opvovL

¢ OUONOBPEIHCOCHUSMU.
Pexoncmpykyus mopckux u HazemHvIX
IKOCUCTEM.

PackpsIBaTh conepxaHue TEPMUHOB U
ITOHATHN: PallMOHAIBHOE
IIPUPOIOINOIB30BAHNUE, YCTOMUUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUN CIIEI.

XapakTepu3oBaTh OCHOBHBIE ITPUHLIAIIBI
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOJIBL.

OnuceIBaTh HEMCUEPTIAEMBIE U
ycyepraeMble IPUPOIHBIE PECYPCHI,
IIOAYEPKUBAsI OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH MPUPOIHBIX
PECypCOB; XapaKTEpU30BaTh IIPOLIECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
MPUBOASIINE K UX (POPMHUPOBAHUIO.
PackppiBaTh po01eMbl paliliOHATIBHOTO
IIPUPOIOIIOIB30BAHUA U HAXOAUTH IIyTH
UX PELICHUS
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JdeMoHcTpanuu
Ta0munb! ¥ cxeMbl: «Moaenu
YIPaBJISIEMOTO MUPA»

Htoro gyacos o teme 6
PesepBHOE Bpems 8
OBILEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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