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PaGouass mnporpamma mno yueOHOMYy Tmipeamery «buosorusy» (yriayOaéHHBIM
ypoBeHb) (mpeameTHas o00nacTh «EcCTeCcTBEHHO-HAy4yHblE MpEeaMETh») (maiee
COOTBETCTBEHHO — MporpamMma Mo OHOJOTUM, OUOJIOTHS) BKIIOYAET MOSICHUTEILHYIO
3aMluCKy, cojep:kaHue oOydeHUs], IIaHUPyEMbIe Pe3yJIbTaThl OCBOCHUS POrPaMMBbI 110
OHOJIOTUH.

[TosicHuTenpHast 3amucKa OTpa)kaeT OOIIMe LEeau M 3aJayd U3y4eHHs] OMOJIOTuH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX MPEINOChUIOK K €€ H3Y4YEHHUI0 OOydarouuMucs,
MECTO B CTPYKType Y4YeOHOTrO IJiaHa, a TaKXke MOAXOAbl K OTOOpYy CoaepKaHus,
K OIpEACICHUIO IUIAHUPYEMBIX pE3yJbTaTOB MU K CTPYKType TEeMaTH4YeCKOro
TUTAHUPOBAHMS.

Copepxanrie  OOy4YeHHsS] PACKpbIBACT COJEpI)KATECNIbHbIE JIMHUU, KOTOPBIE
npeIaraTcs Ajia 003aTeIbHOTO M3YUYEHHUS B Ka)XJIOM Kjlacce Ha YpOBHE CPEIHETO
o61ero oOpa3oBaHusI.

[Inanupyemble pe3ynbTaThl OCBOCHHS MPOTPAaMMBI MO OHOJOTHH BKJIIOYAIOT
JMYHOCTHBIE, METaIlpeAMETHBIE PE3yJIbTaThl 3a BECh IMepruoa OOy4YeHHS HAa YpOBHE
cpeaHero o0Iero oopa3oBaHusl, a TAKXKE MPEAMETHBIEC JOCTHKEHHUS 00yJarolerocs 3a
Kb 101 00yUYeHUS.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o OMOJIOTMM HA YPOBHE CpeIHEro oluiero oopazoBaHus pa3padoTaHa
Ha ocHOBe PDenepampHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o0pa3oBaHUH
B Poccuiickoii ®enepannmny, ®I'OC COO, Konuenuuu mnpenomaBaHusi ydeOHOTO
npeaMmera «buosorHs» M OCHOBHBIX MOJIOXKEHUM (enepanabHO padodeil mporpamMmbl
BOCITUTAHUSI.

VYuebnsiii npeamet «buonorus» yriayonéaHoro ypoBHs uzyudenus (10—11 kmaccer)
SBJISIETCS OJHUM M3 KOMIIOHEHTOB TMpeaMeTHOW obsactu «ECTeCTBEHHO-HAYUYHBIE
npeametb». CornacHo nosnoxkenusm GI'OC COO npodunbHbie y4eOHbIE TPEIMETHI,
n3ydaeMble Ha YyriayOJa€HHOM ypOBHE, SBIISIFOTCS criocoOoM nuddepeHtnanuu o0ydeHus
Ha ypOBHE CpeJHEro o011ero oopa3oBaHus U MPU3BaHbI 00ECTIEYUTh MPEEMCTBEHHOCTh
MEXIY OCHOBHBIM OOIIUM, CPETHUM OOIINM, CPETHUM MPOPECCUOHAIBHBIM U BBICIITUM
oOpazoBaHueM. B To ke BpeMsi KaKIbli M3 ATUX YUEOHBIX MPEIMETOB JIOKEH OBITh
OpPUEHTUPOBAaH Ha TMPUOPUTETHOE peElIeHHe O00pa3oBaTebHBIX, BOCHUTATEIbHBIX
W Pa3BUBAOIIMX 3a7a4, CBS3aHHBIX C MpodopHEHTAIMEH O00yJaromuxcs u
CTUMYJUPOBAHUEM MHTEpEca K KOHKPETHOM O0JacCTH HAy4YHOTO 3HAHMUS, CBSI3aHHOTO
¢ OmoJtoruei, MeIUIIMHOM, SKOJIOTHEH, IICUXOJOTHEH, CTIOPTOM HJIM BOSHHBIM JICIIOM.

[Iporpamma mo Ouonoruu AaéT MPEACTAaBICHHUE O MMM MU 3a7adyax HU3yUYCHHS
ydyebHoro npeamera «buosorus» Ha yriyOJ€HHOM ypOBHE, ONpeaesieT o0si3aTelIbHOe
(MHBapUAHTHOE) TPEAMETHOE COJEpKaHHE, €ro CTPYKTYpHUpPOBAaHHE IO pazaeiaaM M
TeMaMm, pachpeieieHue M0 KiaccaM, PEeKOMEHIYET IOCIeA0BaTeIbHOCTh H3y4YCHUs
y4eOHOTO MaTepualia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, IOTUKU



y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTeW oOydarommxcia. B mnporpamme
N0 OHMOJIOTMM pEaJn30BAaH MPHUHLMI TPEEMCTBEHHOCTH C U3YYEHUEM OHOJIOTHH
Ha YPOBHE OCHOBHOTO oOmIero o0pas3oBaHus, Onarojgapst yemMy MPOCMATPUBACTCS
HalpaBJICHHOCTh ~ HA  TMOCJENYyIolee  pa3BUTHE  OMOJOTMYECKHX  3HAHUH,
OpHMEHTHUPOBAHHBIX Ha (POPMHpPOBAHME E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIJIEHUS, PEJCTABICHUHN O 3J0POBOM 00pa3e *U3HU, Ha BOCIIUTAHUE
OepeKHOTO OTHOILIEHUS K OKpYKarollel mpupoHoit cpene. B mporpamme no 6uonoruu
TAaK)K€ IIOKa3aHbl BO3MOXKHOCTM Yy4eOHoro mnpenmera «buosorus» B peanu3alnuu
tpeboBanuit PI'OC COO Kk MIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IpEeIMETHBIM pe3ysbTaTaM 00y4eHHs W B (OPMHUPOBAHMM OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATENIbHOM  JIEITEIbBHOCTH  OOy4YaloIIMXCAd IO  OCBOEHHUIO  COJEpKaHUs
OHoJ0rnyecKoro 00pa3oBaHus Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus.

VYyeoOnslii mpenmer «buonorus» Ha ypoBHE cpeaHero oOuiero o0Opa3oBaHHS
3aBepuIaeT OMOJIOTHYECKOE 00pa30BaHKE B IIKOJIE U OPUEHTHPOBAH Ha PacIIUpPEeHHE U
yriyOJieHne 3HaHWi OO0ydYaroluXcsli O KMBOM MPUPOJE, OCHOBAX MOJEKYJSIPHOH H
KJIETOYHON OHOJIOTUH, SMOPUOJIOTUM U OWOJIOTMH Pa3BUTHUSA, T€HETHKHU, CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha  yriyOJI€eHHOM  YpOBHE
OPUEHTHUPOBAHO Ha TMOJArOTOBKY OOydYalolUXcsl K IOCIEAYIOMIEMY IOJy4YEHHUIO
OMOJIOrMUecKOro 00pa3oBaHus B By3ax U OpraHU3alUsaX CPEIHEro MpodhecCnoHaIbHOTO
oOpazoBanusi. OCHOBY €ro COJEpkKaHHUsl COCTaBIISIET CHUCTEMa OMOJIOTMYECKUX 3HAHHM,
IOJyYEHHBIX MpPU HU3YyYEHUU OOYYarOIMIMMHUCA COOTBETCTBYIOLIUX CHCTEMAaTUYECKHX
pasziesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0o01ero oopasoBanusi, B 10—11 knaccax atu
3HaHUS TIOJy4aroT pa3BuTHE. Tak, paciupeHbl U yriyOsieHbl OUOJIOTHYECKUE 3HAHUS
O PpacTeHusX, JKMBOTHBIX, TIpHOax, OaKTepusX, OpraHu3Me 4YejJoBeKa, OOIMX
3aKOHOMEPHOCTSIX KU3HH, JOIMOJHHUTEIHbHO BKJIIOYEHBI OHOJIOTMYECKHE CBEICHUS
MPUKJIAHOTO U MOMCKOBOTO XapaKkTepa, KOTOPbIe MOKHO HUCIIOIh30BaTh KAK OPUEHTUPHI
JUTSI TOCTIEAYIOIEero BeIOOpa mpodeccuu. BozMmoxkHa Takke HHTErparus OMOI0THYECKUX
3HAaHUH C COOTBETCTBYIOIIMMH 3HAHUSIMH, TIOTyYE€HHBIMU O0YUYaIOLTUMUCS IPH U3YICHUN
bu3uKY, XuMun, reorpaduu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1O OHOJOTHHM OTPa)KaeT CUCTEMHO-YPOBHEBBIA H
HBOJIFOLIMOHHBINA MOIXOb! K M3ydeHHIo Onosioruu. CorjaacHO UM, U3Y4aroTCsl CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JJISl KUBBIX CHCTEM PAa3HOI0 YPOBHS OpraHU3allUH,
HBOJIIOIIMU OPTaHUYECKOT0 MUpa Ha 3eMJle, COXpaHEHHsI OMOIOTMYECKOT0 pa3Hoo0pa3us
ianetsl. Tak, B 10 kinacce u3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOW U KJIETOUYHOM OMOJIOTHH,
AMOpPUONOTUM U OWOJIOTUU Pa3BUTHs, TEHETHUKU U CEJEKIMH, OHOTEXHOJOTHH H
CUHTETUYECKON OHOJIOTHH, aKTyaJM3UPYIOTCS 3HaHUs OOydaroluxcs Mo OOTaHUKeE,
300JI0TUH, aHATOMUH, PpU3noJIoTun 4enoBeka. B 11 kiacce u3yyarorcsi HBOJIIOLIMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yUeHHUe 0 Ouocdepe.

VYuebnniii mpenmet «buosorus» mpu3BaHa 00€CIEUUTh OCBOCHUE 00YUYaIOIIUMHUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, UJEH, TPUHIIMIIOB U MPaBUJI, JEXKAIIUX B OCHOBE



COBPEMEHHOM  €CTeCTBEHHO-HAy4YHOW KAapTUHBI MHpa, 3HAHUM O CTPOEHUH,
MHOTO00pa3 M OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOMyJAluh, OHOIEHO3a,
HKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX HCCIEOBaAHUSX
B OHMOJIOTMM, TPUKIAAHBIX AacleKkTax OWOJOTWYECKUX 3HaHui. JlJis pa3BUTHS U
NoJJIep KaHus HHTepeca 00yJaroluxcsi K OMOJIOTUU Hapsiy CO 3HAUUTEIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuasa B COJAEPKaHUM MPOrPaMMBbI M0 OMOJOTHUU MPETYCMOTPEHO
3HAKOMCTBO C MCTOpPUEH CTAHOBJICHUS M Pa3BUTHUSI TOW WM MHOM 00JiacTH OMOIOTHH,
BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEUICHUE BaKHEUIIINX
OMOJIOTUYECKUX U IKOJIOTHUUECKHUX MPOOIIEM.

Ilens u3yuenust ydyeOHoro mnpenmera «buonorus» Ha yriyOJIEHHOM YpPOBHE —
OBJIQJICHUE OOYYAIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAIBHOU OpraHu3aIiu
KUBBIX CHCTEM Pa3HOro0 paHra M MNpUOOpEeTeHHE YMEHUH HCIOJIb30BaTh 3TH 3HAHUS
B (QopMUpOBaHMM HHTEpeca K ONpeneiaeHHOM o0JacTu  MpodecCHOHATBLHON
NeSATEIbHOCTH, CBA3aHHOM C OWOJOTHElH, WM K BBIOOpY YYEOHOrO 3aBEICHMUS
JUTSL IPOAOJKEHUST OMOJIOTUYECKOTO 00pa30BAHMUS.

JlocTikeHre 1enu u3ydyeHus: yueOHoro npeamera «buonorus» Ha yriayOn€HHOM
YpOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIMIX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa;
O CTPOEHUH, MHOTO00pa3ud U OCOOEHHOCTAX OHMOJIOTMYECKUX CHUCTEM (KJIeTKa,
OpraHu3M, MONyJIALMsS, BUA, OMOreoneHo3, ouocdepa); 0 BBIIAIOLMIUXCS OTKPBITUAX H
COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHWE OOydYarouMxcsi C METOJaMU TO3HAaHUSA KUBOM  IPUPOAbL:
UCCJIEI0OBATEIbCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJSIPHOM U KIIETOYHOMU
OMOJIOrUH, YMOPHUOJIOTUHU U OMOJIOTHU Pa3BUTHSI, TEHETUKHU U CEJEKIIMU, OMOTEXHOJIOTUU
Y CUHTETUYECKOI OMOJIOTHH, MAIEOHTOJIOTUH, FIKOJIOTUH); METOJIAaMHA CaAMOCTOSITENIbHOTO
MPOBEJICHUSI OMOJOTUUECKUX UCCIEI0BAHUN B JJabOpaTOpUu U B Ipupoie (HaOI0IeHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE  OOYyYarollMMUCS  YMEHUSIMMU: CaMOCTOSITETbHO ~ HaXOJUTh,
aHANM3UPOBaTh MW HCIOJIb30BATh OMOJOTMYECKYIO HMH(POPMALMIO; TOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN U CUMBOJIMKOH; YCTAaHAaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIOTHU U COLMAIBHO-3KOHOMUYECKUMHU U 3KOJOTHYECKUMU MPoOIeMaMu
YEeJIOBEUECTBA; OLICHUBATh IIOCIEACTBUS CBOEH JIESITENIbHOCTH MO OTHOUIEHUIO
K OKpY’Karolie NpupoIHON cpefie, COOCTBEHHOMY 3/I0POBBIO U 3JJ0POBBIO OKPY KAIOIINX
aofed; OoOOCHOBBIBaTH W COONIOJATh MeEpbl  MNPOMUIAKTUKH  HMHQPEKIIMOHHBIX
3a00JieBaHUM, TMpaBuja TOBEJACHUS B TMpUpPOAE U obOecredeHus Oe30MacHOCTH
COOCTBEHHOM JKM3HENESTCIPHOCTH B UYPE3BBIYAMHBIX CHUTYAIUSX MPUPOJHOTO M
TEXHOTC€HHOTO XapaKTepa, XapaKTepU3oBaTh COBPEMCHHBbIC HAyYHbIC OTKPBITHS
B 00JracT OMOJIOTHH;

pa3BUTHE y OOYyYalOUIMXCSl MHTEJUIEKTYaJbHbIX M TBOPYECKUX CIOCOOHOCTEHN
B IIPOIIECCE 3HAKOMCTBA C BBLIAIOIUMUCS OTKPBITHUSIMUA M COBPEMEHHBIMHU



UCCIIEJOBAaHUSIMM B OMOJIOTMM, pelIaeMbIMU €10 MpoOJeMaMH, METOO0JIOTUeH
OMOJIOTMUYECKOTO HCCJIEI0BAaHUS, IPOBEICHUS OSKCIIEPUMEHTAIBHBIX HCCIIEI0BAaHUM,
pemieHuss OMOJIOTMYECKUX 3a7ad, MOJEIUPOBAHUS OHOJOTMYECKMX OOBEKTOB U
IIPOLIECCOB;

BOCIHMTAHUE y 00YyYaIOIUXCs [IEHHOCTHOIO OTHOUIEHMSI K )KMUBOM MPUPOJIE B LIEJIOM
U K OTHCIbHBIM €€ oO0BbeKTaM U SBICHUAM; (OPMHpPOBAHHE HKOJIOTUUYECKOM,
TeHETUYECKOM TpaMOTHOCTH, OOIIeH KyJIbTYphl MOBEACHHS B MPUPOJE; HMHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHU;

npuodpeTeHne 00y4aroIUMUCS KOMIIETEHTHOCTH B paroHaIbHOM
IPUPOJIONOIB30BaHUM (COOIIOACHUE TPaBUJI MOBEACHUS B NPUPOJE, OXPaHbl BHUJIOB,
IKOCHCTEM, OMOCPEPBI), COXPAaHEHUU COOCTBEHHOTO 37J0POBbS U 30POBbs OKPYKAIOLIUX
monen (cobmomennss Mep NMPOPUIAKTUKHA 3a00JIieBaHUi, obecrieueHrne Oe30MMacHOCTH
KU3HEICSATEIbHOCTY B YPE3BbIYAMHBIX CHUTYalUAX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MHCIOJIb30BaHHUS OHOJIOTHYECKMX 3HAHUM UM yMEHUH
B IIOBCEIHEBHOM KU3HU,

CO3/1aHHE YCJIOBUI JJI1 OCO3HAHHOTO BBIOOpA OOYYaIOIIUMUCS WHIWBUYaTbHOU
o0pazoBarenbHOI TPaeKTOPHH, CIIOCOOCTBYIOLIEN MOCJIETyIOLEMY
npo(eCCUOHATILHOMY CaMOONPEJEIECHNUI0, B COOTBETCTBUM C WHJIUBUIYaJbHBIMU
UHTEpecaMu M MOTPEOHOCTIMHU PETHOHA.

OO611ee Yncio 4acoB, peKOMEHI0OBAHHBIX /1711 U3YUEeHUs] OMOJIOTUY Ha YIIIyOJIEHHOM
ypoBhe, — 204 gaca: B 10 knacce — 102 gaca (3 yaca B Henemo), B 11 knacce — 102 vaca
(3 yaca B Henemo).

OT16op opraHu3alMOHHBIX (OpPM, METOAOB MU CPEACTB OOydeHHs OHOJIOTHH
OCYIIECTBIISIETCS € Y4Y€TOM CHeNU(PUKHA €ro CoJAepKaHus ¢ HampaBICHHOCTH
Ha TPOJOJDKEHHE OHWOJOTMYEeCKOro OO0pa3oBaHMS B  OPTraHU3AlMAX  CPEAHETO
po(eCCUOHANILHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHbIM yCIOBUEM NpU OOy4eHUM OWOJIOTMM Ha YIIyOJEHHOM YpOBHE
SBJIIETCSL TpOBeJleHUE JabOpaTOpHbIX M TNpakTHueckux paboT. Taxxke yuacTue
o0ydJaronmxcsi B BBIMOJHEHUU TIPOCKTHBIX M Y4YEOHO-UCCIIENOBATEIBCKUX pPaboT,
TEMaTHUKa KOTOPBIX OIpENeNsieTCs] YYUTeleM Ha OCHOBE HMMEIOIIHUXCS MaTephualbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUH.



COJIEP)KAHUE OB YUEHUS!

10 KJIACC

Tema 1. Buosorust kak Hayka

CoBpeMeHHass OWoOJOTHS — KOMIUIGKCHas Hayka. KpaTkas ucTopus pa3BHTHS
ouosiornu. buonornueckue Haykd U u3ydaeMble UMU mpoOieMbl. DyHTaMeHTalIbHEIE,
MPUKJIAJIHBIC U TIOMCKOBBIC HAYYHBIE UCCIEAOBAHUS B OMOJIOTHUH.

3HadyeHne Owojorud B (HOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHel Mupa. Ilpodeccun, cBsa3aHHble ¢ Ouosiorueid. 3HaueHHE OHOJIOTHUHU
B IPAaKTUYECKOM JESATEIbHOCTH YEJOBEKAa: MEAUIMHE, CEIbCKOM  XO3SICTBE,
MPOMBIILICHHOCTH, OXPAaHE NPUPOJIBI.

JlemoHcTpanumn

[Toptpets: Apuctotenn, Teodpact, K. Jluane#t, X.b. Jlamapk, Y. J[lapBus,
Y. T'apsen, I'. Mengens, B.M. Bepunaackuii, W.II. IlaBnoB, W.M. MeuHukos,
H.W. BaBunos, H.B. TumodeeB-Pecockuit, JIk. Yorcon, ®. Kpuk, /[.K. benses.

Tabmuiet 1 cxembl: «CBs3b OHOJIOTMM ¢ JAPYTMMH Haykamm», «CucreMa
OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl H UX H3YUYeHHUE

XKuBble cucTeMbl Kak npeameT u3ydeHusi Omosioruu. CBOWCTBA JKUBBIX CHUCTEM:
€OUHCTBO XUMHMYECKOTO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CIIOKHOCTh U
YIOPSAI0YEHHOCTh CTPYKTYPBhI, OTKPBITOCTh, CAMOOPTaHU3ALMS, CAMOBOCIIPOU3BECHHUE,
pa3apaxxMuMoOCTh, USMEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aliy >KUBBIX CHCTEM: MOJIEKYJISAPHBIM, KIECTOYHBIA, TKAHEBBIW,
OpPTraHU3MEHHBIN, TOMYJISLUOHHO-BUOBOM, 3KOCHUCTEMHBI (OMOT€OLEHOTHYECKUH),
ounochepnsrit. [Ipormeccsl, mpoucxoasnme B KUBbIX cucTeMax. OCHOBHBIE NMPU3HAKU
xuBoro. JXKu3Hb kak ¢dopma cyliecTBoBaHus maTepuu. Hayku, u3ydaromiye XuBbIe
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alUu.

N3ydenune »xuBbIX cucteM. Metoapl Ouosiorndeckoi Hayku. HaOmoneHue,
M3MEpPEHHUE, DKCIEPUMEHT, CHCTEeMaTu3alus, MeTtaaHain3. [londarue o 3aBucuMon u
HE3aBUCUMOUN mnepeMeHHOoM. llmanupoBanue skcnepuMenta. llocraHoBka M mpoBepka
runote3. Hyneass runote3a. IlonsTtue BbIOOpKM U €€ JO0OCTOBEPHOCTh. Pa3dpoc
B Ouosornuecknx maHHbBIX. OIEeHKa JOCTOBEPHOCTH TIOJYYEHHBIX pE3YyJIbTaTOB.
[IpuunHbI UCKaXKEHUS PE3YIBTATOB SKCIIEpUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JemMoHCcTpanuu

Tabmuibr u cxembl: « OCHOBHBIE MPU3HAKHU KU3HWY», «bromornyeckue cucreMony,
«CBoICTBa XKUBOW MaTepUN», «YPOBHU OPTaHU3ALMMU XKUBOU MPUPOIbD», «CTpoeHHE
JKUBOTHOM KJIETKN», «TKaHM JKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOIO
opranusmay, «buoreorieHos», «buochepay, «MeToIbl U3yUeHHUS KUBOK TPUPOIBD.

! Coneprxanue IporpaMmbl, BBLIETIEHHOE KyPCU60M, HE BXOJUT B IIPOBEPKY TOCYIAPCTBEHHOM NTOroBoii arrecraimu (IA).



OOGopynoBanue: 1abopaTopHoe 000pYI0BaHUE JJIsl TPOBEACHUS HAOIIOICHUH,
U3MEPEHUN, DKCIIEPUMEHTOB.

[IpakTuyeckas pabora

«Mcnonp30BaHme Pa3IMIHBIX METOI0B P U3YICHUH KUBBIX CUCTEM.

Tema 3. buosorust KjieTkn

Knerka — cTpykTypHO-GyHKIHOHANBHAS €AMHUIA KUBOTO. McTOopus OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Ilnetinen,
P. BupxoB). OcHOBHBIE MTOJIOKEHHUSI COBPEMEHHOM KJIETOYHOU TEOPHH.

MeToabl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTMH: MUKPOCKOTHMS, XpoMaTorpadus,
anekTpodopes, METOoH MEUEHbIX aToMOB, nuddepeHIanbHoe HEeHTPUGYyTUPOBaHUE,
KyJbTUBUPOBAaHUE KJIETOK. M3yueHue puxcuposanHvlx Kiemok. DIEKTPOHHAas
MUKpockonus. Kongokanvnas muxpockonus. Bumanvnoe (npuoicusnennoe) usyuenue
KJIeMOK.

JleMoHCTpanuu

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

Tabmuubr U cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBI MHUKPOCKOID»,
«HcTopust pa3BUTUS METO0B MUKPOCKOTIUI.

OOopyzoBaHKME: CBETOBOM  MHUKPOCKON, MHUKPONPENapaThl  pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

[IpakTuyeckas pabora

«3yueHrne MeTOJOB KJIETOUHOW Ouosioruu (xpomarorpadus, syekTpodopes,
muddepenunansaoe neHTpudyruposanue, [1LIP)».

Tema 4. XuMudeckasi OpraHu3anmsi KJIeTKH

XUMHUYECKHUM COCTAB KIIETKA. Makpo-, MUKPO- U yIIbTPAMHUKPOIJIEMEHTHI. Bona u e€
pOJb KAk pacTBOPUTENS, peareHTa, Y4YacTUE€ B CTPYKTYPUPOBAHUM KIIETKH,
TeIJIOperysiiu. MuHepanbHble BEIIEeCTBA KJIETKH, UX Ouojorudeckas pojib. Poiib
KaTUOHOB U AHUOHOB B KJIETKE.

Oprannueckre BEHIECTBA  KJIETKU. buHosiormueckue  moauMepbl.  bernkw.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTyphl OenkoBOW Mousekyibl. [lepBuunas
CTPYKTypa Oelka, IenTHIHAs CBsA3b. BTopuuHas, TpeTU4HAsI, YeTBEPTUYHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa 6enkoB. Kiaccudukanusa 6enkoB. buonorundeckue GbyHKIUUA
6enkoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuipl, AWcCaXxapuibl, OJHUIrOCaxapuibl M TMOJHCAXAPUJIBIL.
OOmumii T1ad cTpoeHust U (PU3NKO-XUMHUUECKHE CBOWCTBA yTeBOAOB. bronornyeckue
(GYHKIIUH yTIIEBOAOB.

Jlumuael. TuapodunsHo-TUnpOodOOHBIE cBOMcTBa. Kiaccudukanus Iumumos.
Tpurnunepunsl, hochonunuabl, BOCKHA, CTepouabl. bruomornyeckue GyHKIIUN JTUTTHAOB.
OOmue cBoiicTBa  OMOJOTMYECKMX MeMOpaH —  TEKydecTb, CIIOCOOHOCTb
K CaM03aMbIKaHUI0, TOJTYIPOHHUIIAEMOCTb.

Hyxnennoseie xucnorel. JHK w PHK. CrpoeHne HyKIEHHOBBIX KHUCIHOT.
Hyxneotunsl. [Ipunuun komruiementapuocTu. [Ipasuno Yapradda. Crpykrypa JIHK —



NBOWHas cripaib. MectoHaxoxaeHue u ouonornueckue Gpynkuun JTHK. Buasr PHK.
Oynknuu PHK B knetke.

Ctpoenue mosekyiabsl AT®. Makposprudueckue cBsisu B Mojekyine ATO.
buonornueckne ¢ynkuuu AT®. BoccraHOBICHHBIE TNEPEHOCYUKH, HUX (PyHKIHMU
B KJeTke. /pyeue nyxkneozuompugocgpamor (HTD). CexkBenuponanue JJHK. Memoow:
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTtypHast OuoOnOTHs: OHOXMMHUYECKHME UM OHOPU3MYECKUE HCCIeI0BaHUs
COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpbl OMoMoieKyl. Mooenuposanue cmpykmypol u
@yHKyuti 6uoMoneKyn u ux Komniekcos. KommwvromepHvliil Ousaiin u opeaHuveckut
cunmes OUOMONEKYl U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

[Toptpersr: JI. [lonunr, [Ixx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun,
®. Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeieieHne XUMHYECKUX AJIEMEHTOB B HEKHBON MPUPOJIE»,
«PacnpesiesnieHrie XUMUYECKUX AJIEMEHTOB B )KUBOU MPUPOACH.

Tabmuet u  cxeMmbl: «llepuonnueckas Tabiuila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKyNnbl BOAbI», «BemecrBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lKOBOW MOJEKyIbl», «CTpoeHHE MOJEKYI
yIiIeBoI0B», «CTpOE€HHE MOJEKYH JUNUA0BY», «HykienHoBble KUCIOTHDY, «CTpOeHHE
MOJIeKyJibl ATOy.

O0opyioBaHKE: XUMUYECKAs TOCY1a U 000pyAOBaHHE.

JlaGopatopHas pabota «OOHapyxeHHE O€JIKOB € TOMOIIbI KAaYeCTBEHHBIX
peaxKuumny.

JlaboparopHas pabota «McciienoBaHue HYKICHMHOBBIX KHUCIOT, BBIJCICHHBIX
13 KJICTOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u PYHKIIUM KJIETKH

Tunel  KJIETOK: JyKapuoTHUeckas M Ipokapuorhyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHUYeCKOM KieTKW. KieTouHnas creHka OakTepuili W apxew.
Oco0OeHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK.
MecTo 1 poJib TPOKApHOT B OMOLIEHO3aX.

CrpoeHune u (GYHKIMOHHPOBAHME DJyKapuoTHyecKoW kieTku. [lnmazmarmyeckas
MeMmOpana (miazmanemma). CTpykTypa Iula3MaTHYecKod wmemOpaHbl. TpaHcnopt
BEIIIECTB 4Yepe3 IUIa3MaTHYeCKyI0 MeMOpaHy: macCUBHBIN (muddysus, oOmerdyéHHas
mubdy3usi), aKTUBHBIM (NMEPBUYHBIM W  BTOPUYHBIA  AKTUBHBIA  TPAHCIOPT).
[Tonynponumaemocts MeMOpanbl. PaboTa Harpuii-kaqneBOro Hacoca. OHIOIMUTO3:
nUHOLKTO3, (arouuTo3. Ok3ouuto3. Knerounas crenka. CTpykrypa U (QYHKIHH
KJIETOYHOM CTEHKU PacTeHUM, IpuOOB.

Huronnasma. Ilutozonb. I{utockener. JIBWkeHHe MUTOIIA3Mbl. OpraHouabl
KieTk. OgHoMeMOpaHHbIE OpraHOMbI KIETKU: sHaormazmaruueckas ceth (I11C),
anmapaT ['onabmxu, JTU30COMBI, UX CTpoeHHe M (yHKUMU. B3aumocBs3b



OJIHOMEMOpaHHBIX OPraHouAoB KieTku. CTpoeHue TpaHyJIpHOTO PETUKYIyMa.
Mexanuzm wnanpasnenus 6eaxoe ¢ IIIC. Cunte3 pacTBOpuMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['najnkuii (arpaHyJisIpHBIM) SHIOIUIA3MATUUYECKUN PETUKYIIYM.
CekperopHast Qyskuus annapara [ompmxu. Moougukayua Oenxoe 6 annapame
Tonvoorcu. Copmupoexa benxos ¢ annapame I onb0aicu. TpaHCTIOPT BEUIECTB B KIIETKE.
Bakyonu pacturenbHbix KieTok. Knetounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOMBI KJIETKHA: MUTOXOHAPHH, IIACTUABL. [Ipoucxoorcoenue
mumoxonopuii u naacmuod. Cumoébuocenes (K.C. Mepeockoeckuui, JI. Mapaeynuc).
Crtpoenue u GyHKIIUM MUTOXOHIpUN U macTujl. [lepBuuHbIe, BTOPUYHBIE U CIIOKHBIC
miacTuaAbl  (OTOCUHTE3UPYIOMIUX  DYKApUOT.  XJIOPOILJIACTHI, XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTEHUMN.

HememOpannbie opranouansl kieTku CTpoeHue U (QYHKIMM HEMEMOpPaHHBIX
OpraHou/ioB KJieTku. Pubocomsl. [lpomesicymounvie guramernmol. MukpohuIaMeHTHI.
Axmunosvie muxpoguiamenmol. MpIIEUHbIE KIETKH. AKMUHOBble KOMHOHEHMbL
Hemblueunvlx kiemox. Muxkporpyoouku. Knerounsiii nentp. CTpoeHue U JBUKEHUE
KIYTUKOB M pecHHYeK. MukpoTpyOouku muromia3Mmel. LleHtpuonbs. benku,
accoyuupoB8antvle ¢ MUKpoguiamenmamu u muxpompyoouxamu. Momopuwvie 6enxu.

SAnpo. OOosouka siapa, XpOMAaTHH, KAapuOIUIa3Ma, SAJPBIIIKM, UX CTPOCHHUE U
dbynkuuu. SAnepHblil 6enKkoBbld MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM
B UHTEp(DA3ZHOM siipe. DyxpomamuH u 2cemepoxpomamur. beaxku XpoMaTuHa — TMCTOHBI.
Jlunamuka si0epHoti obonouku 6 mumose. Aoepuvlii mpancnopm.

Kinerounsle BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3SyKapuoOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHcTpanuu

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

Tabnurbl u cxembl: «CTpOCHHE FYKAPUOTUUECKON KIETKW», « CTpOEHHUE JKUBOTHOMN
KJIETKN», « CTPOEHHUE PACTUTEIBbHOU KIETKW», «CTpOCHUE MHUTOXOHAPUMNY, «SIpo»,
«CTpoeHue MpoKapruOTUIECKON KIIETKI.

OOopyzoBaHKMEe: CBETOBOM  MHUKPOCKON, MHUKPOMNPENapaThl  PaCTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpPENapaThl OaKTEpUATbHBIX KIETOK.

JlaGoparopHas pabota «/3yueHne cTpoeHus KIETOK Pa3IMUHbIX OPraHU3MOBY.

[IpakTuyeckas padora «M3yyeHue CBOMCTB KJIETOUHON MEMOPAHBI.

JlabopatopHas  pabora «McciaepoBanwe — mazMonM3a M JIETJIa3MOJIMA3a
B PACTUTEINIbHBIX KIETKAX).

[IpakTtuueckas paborta «M3yyeHue ABUKEHUS LUTOIUIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. OOMeH BeniecTB M NpeBpallleHUE JHEPIUH B KJIeTKe

AccuMuAnus M JUCCUMUWISIITUSL — J[BE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIECTB: aBTOTPO(HBIA U reTepoTpodHBIN. YYacTHe KHUCIOpOJa B OOMEHHBIX
mpoiieccax. JHepreTuueckoe odecrnieueHne kieTku: npeBparieHne ATD B oOMEHHBIX
nporeccax. epMeHTATUBHBIN XapaKTep peakifil KIETOYHOr0 MeTa0oJm3Ma.
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@depMeHTbl, UX CTPOCHHE, CBOMCTBA M MexaHu3M nenctBus. Kodepmentsl. OTianuus
(GbepMEHTOB OT HEOPraHWYECKUX KaTalu3aToOpoB. benku-akTUBAaTOpbl H  OENKu-
UHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTHM (DEPMEHTATUBHBIX PEAKIMM OT pa3IMYHBIX
(haxkTopOB.

[lepBUYHBIN CUHTE3 OPTraHUYECKHUX BEIIECTB B KieTKe. DOTOCUHTES. AHOKCULEHHbI
u okcueenHulll hpomocunmes y baxmepuii. Ceéemocoouparoujue nueMeHmovl U NUSMEeHMbl
peakyuonnoz2o yeumpa. Ponp xyoporactoB B mpornecce (orocunTe3a. CeToBas U
teMHoBas pazbl. Domoovixanue, Cs., C4- u CAM-munvt pomocunmesa. [IpogyKTUBHOCTD
dbotocunTe3a. BiusHue paznuyHbix (PaKTOpOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUYCHHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XEMOCHHTETHKOB: HHUTpUDUIMPYIOITUE
OakTepuu, Keyne300aKTepuu, CepoOaKTEpUH, BOAOPOJAHbIE OaKkTepuu. 3HAYEHUE
XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Buael Opoxkenus. [lpoayktel OpokeHUS U UX
UCIIOJB30BAaHUE  YEJIOBEKOM.  AHA’pOOHbIE  MHUKPOOPTaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30YyAUTENHN OOJIE3HEH.

AspoOHBIE OpraHuU3Mbl. JTalbl AHEPreTHYecKoro odOmeHa. lloAroToBUTENbHBIN
stan. ['rKonu3 — 6ECKUCIOPOAHOE PACIICTNIEHHUE TITFOKO3HI.

buonornueckoe OKHCIEHHE, WM KIETOYHOE JbIXxaHue. Ponbp MHUTOXOHIpUA
B Ipoueccax OuoJoruyeckoro okucieHus. L{uknnueckune peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus membpanHoco epaduenma npomonos. Cunmes ATD:
paboma npomonnou AT®-cunmaszwel. [IpenmyiecTBa a3poOHOro MyTH OOMEHA BEIIECTB
nepea ana’3poOHbIM. D (PEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JleMoHcTpanuu

IToptpers: Ik, Ilpuctim, K.A. Tumupsze, C. H. BunHorpaackuii,
B. A. Ourensrapar, 11. Mutuenn, I'.A. 3aBap3uH.

Tabmuier u cxeMbl: «POTOCHHTE3Y, « DHEPreTUUSCKUi 00Men», «brnocuHTes
oenkay», «CtpoeHue pepMeHTay, « XEMOCUHTES3Y.

OOopynoBaHKEe: CBETOBOM MHUKPOCKON, OOOpYJOBaHUE JJid MPUTOTOBIICHUS
MTOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaToB.

JlabopaTopHas pabota «M3yueHue KaTaTUTUYECKOM aKTHUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)».

JlabopatopHas pabora «/3ydenue GhepMEHTATUBHOTO PACHICTUICHHS TIEPOKCHIA
BOJIOPOJIa B PACTUTEIILHBIX U KUBOTHBIX KJIETKAX).

Jlaboparopnas pabota «CpaBHEHUE MPOTIECCOB (POTOCUHTE3a U XEMOCUHTE3a».

JlabGoparopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacneacrBenHasi vH(pOpMAIUA U peaiu3anus eé B KileTKe

Peakuyum wmarpuuHoro cunHte3a. I[IpuHIMN KOMIUIEMEHTApPHOCTH B PEAKUHUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacieacTBeHHOW mHMOpManuu. ['eHeTHYeCKuil Ko,
ero cpoictea. Tpanckpunuus — Mmarpuunbiil cuHte3 PHK. IIpuHuumne! Tpanckpunuumu:
KOMILUIEMEHTAPHOCTb, AHTUIAPAJUIEIIBHOCTD, ACUMMETPUYHOCT. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii knemxe. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpaHcnopTHeix PHK B Ounocuntese Oenka.
VYcnoBus 6mocunrtesa 6enka. KoaupoBanue aMMHOKHUCIOT. Posib pubocoM B OMOCUHTERE
Oeka.

Cospemennvie npeocmasneHus o cmpoeHuu 2eHos. OpraHuzanuss T€HOMa
y TOPOKapuoOT M 3yKapuoT. Perynsiuus akTUBHOCTH TE€HOB Yy MpPOKapuoT. ['umoresa
onepona (®. XKako0, XK. Mano). MonexynsapHvie mexanuzmvl KCNPECCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomel 2cenog. Peryianus 0OMEHHBIX
IIPOLIECCOB B KJIETKE. KiIeTOUHBIN roMeocTas.

Bupycel — HekjeTouHble (QOpPMBI XKHW3HM M OOJMraTHele mnapasutbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenuoiii yuxn JJHK-
cooeporcawux eupycos, PHK-cooepocawux eupycos, baxmepuoghazos. Obpamnas
MPAaHCKpUnyusl, pesepmasa, unmezpasa.

BupycHbsie 3a0oneBaHusi udenoBeka, >kuBOTHbBIX, pactenmit. CIINJ], COVID-19,
COIMAJIbHBIC U MEAUIIMHCKUE MTPOOIIEMBI.

buoungopmamuka: unmeepayusi u aumanuz oOonrvuwux maccueos («bigdatay)
CMPYKMYPHBIX Ouonocudeckux oauuvlx. Hanomexnonocuu 6 oOuonocuu u meouyune.
IIpoepammupyemvie ghynxyuu denxos. Cnocobvt 00cmasku 1eKkapcma.

JleMoHcTpanuu

IToptpetsl: H.K. Konsiios, /{.1. IBaHOBCKHIA.

Tabnunel 1 cxemsl:_ «buocunTes Oenkay, «l'eHeTmyeckuii kom», «Bupycwn»,
«baktepuodarm.

[Ipaktuyeckas pabora «Co3aHuEe MOCIIH BUPYCAy.

Tema 8. ’Ku3HeHHBIH MUK KJIETKH

Knerounsrit nuki, ero nepuojsl u peryisuus. Marepdaza u muto3. OcoOeHHOCTH
IpolLeccoB, MpoTekawiux B uHTepdaze. [loaroroBka KIETKU K JCJIECHHIO.
[IpecunTeTnueckuii (MOCTMUTOTUYECKH), CHUHTETUYECKHMM M TMOCTCHUHTETUYECKHM
(MpeMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpuunbii  cunte3 [JIHK — penmmkamusa. Ilpunnunsr perumkanmu  JIHK:
KOMIUIEMEHTAPHOCTh, MTOJYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAJUIEIBHOCTh. MexaHu3m
permukanun JTHK. Xpomocomer. Ctpoenne xpomocoM. TemomMepbl u TenomMepasa.
XPpOMOCOMHBII HAOOp KJIETKM — KapUOTUIL. JIUIUIOMAHBIA M TaruIOMIHBIM HAOOpbI
xpomocoM. ['omostornunsie XxpoMocoMsl. [10710BbIE XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTalii MUTO3a U MPOUCXOISIINE B HUX MPOLECCHI. THIIBI
muto3a. Kapuoknnes u uutokunes. buonornyeckoe 3HayeHuEe MUTO3A.

Perynsuuss MUTOTHYECKOTO 1IMKJIA KIeTKU. [IporpamMMupyemas KjaeTouHas ruoesb —
arnonTo3.

Knerounoe sapo, Xpomocombl, (YHKIMOHAJIbHAas TE€HOMHKA. Mexanuzmoi
npoaughepayuu, ouggepernyuposku, cmaperus u cudenu kiemox. «L{ugpposas knemra» —
ouourpopmamuveckue mooeau GyHKYUOHUPOBAHUS KIIEMKU.

JleMoHcTpanuu

Tabmuiet u  cxeMbl: «KU3HEHHBIM UK KJIETKW», «Mwutody, «CTtpoeHue
xpoMmocom», «Permukanusa JTHK.
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OO0opynoBaHKe: CBETOBOW MUKPOCKOI, MUKpOTpenaparsl: « MHTO3 B KJIeTKax
KOpEIIKa JIyKay.

JlaGopaTopHas pabota «/3ydeHre XxpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopartopHas padota «HabmoaeHne MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MHUKpOIIpETapaTax)y.

Tema 9. CTpoeHue u pyHKIMH OPTaHNU3MOB

buonoruueckoe pasHooOpasue opranu3moB. OFHOKIETOYHBIC, KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OpPraHU3MBI.

Oco0OeHHOCTH CTPOEHUSA M KUHEAESITEIbHOCTH OJHOKJIETOYHBIX OPIraHU3MOB.
bakrepun, apxedw, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JpYyrue
npoTUCThl. KosloHMansHbIe OpraHu3MBl.

B3anMoCBsA3b 4acT€il MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI
opranoB. OprannsM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, NMOKPOBHA,
IpOBOJALIASl, OCHOBHAs, MeXxaHWyeckas. (OCOOEHHOCTH CTPOCHMS, (QYHKUUNA U
PACIIONIOKEHUS TKAHEN B OPTaHaX PACTCHUM.

TkaHu KUBOTHBIX M 4YeloBeKa. TUIBI JKUBOTHBIX TKAaHEW: JIUTEIMAIbHAS,
COEIMHMUTENbHAsA, MbllIeyHasi, HepBHas. (OcCOOEHHOCTH CTpoeHus, (QYHKIUH U
PAacIIOIOKEHUS TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE U F€HEPATUBHBIE OpraHbl pacTeHUM. Opranbl U CHCTEMBI
OpPraHOB KUBOTHBIX U 4eJIOBEKA. DYyHKIIMU OPTaHOB U CHCTEM OpPraHOB.

Omnopa Ttema opranu3moB. Kapkac pacrtenuil. CKeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbIi 1 BHyTpeHHUU ckeneT. CTpOEHHE U THIIbI
COEIUHEHHUsI KOCTEH.

JIBU>KeHHE OpraHu3MOB. J[BH)KEHHE OJHOKJIETOYHBIX OpPraHu3MOB: amMEOOHMIHOE,
XKTYTUKOBOE, pECHUYHOE. /[BM>KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MbI U HACTHUH.
JIBuKeHHe MHOTOKJICTOYHBIX >KMBOTHBIX M 4YeJIOBEKa: MblllleyHas cucrema. Pediexc.
CkeneTHbIE MBIIILBI U UX padoTa.

[Iutanue opranm3mos. [lorjomeHue BOABI, YIVIEKHCIOIO ra3a M MHUHEPAIBHBIX
BelllECTB pacTeHusAMH. lIuTaHue >KMBOTHBIX. BHYTpPUIIOJIOCTHOE M BHYTPUKIETOYHOE
nuieBapenue. [Intanrne mo3BOHOYHBIX JKUBOTHBIX. OTIEIBI MUIIEBAPUTEIBLHOTO TPAKTA.
[InmeBapurensHble xenessl. [InimeBapuTenpHas cucTeMa 4eIoBeKa.

Jlpixanue opraau3MoB. [[pixanue pacrenuit. J{pixanue skuBoTHBIX. Judy3us razos
yepe3 MoBepXHOCTh KieTku. KoxkHoe npixanue. JlpixaTenbHas moBepxHOCTh. XKabepHoe
U JIErOYHOE JbIXaHue. J/[pIXaHrne MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA. DBOIIOLUOHHOE
YCIOKHEHUE CTPOCHHUS JIETKMX MO3BOHOYHBIX MBOTHBIX. J[pIxaTenbHas cucrema
yernoBeKka. MexaHn3M BEHTWIIALMM JIETKHX Y NTUL U MIEKONUTaromux. Perymsauuns
nbixanus. [{pixatenbHbie 00bEMBI.

TpaHcnopr BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUN. TpaHcnopT
BEILIECTB Yy XUBOTHBIX. KpoBeHocHas cucrtema u €€ opranbl. KpoBeHOCHas cucrema
ITO3BOHOYHBIX )KUBOTHBIX U 4yenoBeka. Cepale, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
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KpOBOOOpAIIeHHs. DBOJIIOIMOHHBIE YCIOKHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBbI
NO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perysuus.

Brinenenne y opranu3moB. BeineneHue y pacteHuil. BoieneHne y KUBOTHBIX.
CokpartutenbHbie Bakyonu. Opranbl BoiaeneHus. Gunbrpanus, cekpenuss 1 oOpaTHOE
BCAChIBAaHHE KaK MEXaHM3Mbl pPaOOThl OpraHoB BbiAelieHUs. CBs3b MOJIOCTH Tejla
C KPOBEHOCHOM M BBIICIIUTEIIBHONW cCHUCTEeMaMU. BbIfieeHre y MO3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [louku. Ctpoenue u QyHkimoHupoBanue Heppona. OOpazoBaHre MOYH Y
YEJI0BEKA.

3amura y oprauu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3mMoB. Criopsl OakTepHii
U [HUCThl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuidl. Kyrtukyna. CpeacTtsa
MaCCUBHOHN M XUMHUYECKOHN 3aIUTEI. DUTOHIIUIEI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJIHBIC. 3aluTa
opranuszma oT Oone3neil. iMmMmyHHas cucrema yenoBeka. KiieTouHbli ¥ TYMOpaJIbHBIN
UMMYHUTET. BpoXn€HHbIil 1 npuoOpeTéHHblil cnenupuyeckuii nMMyHHTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOro ummyHutera (I1. Opnux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoOB. Poyib BpOXJIEHHOTO UMMYHHUTETAa B Pa3BUTHU
CHUCTEMHBIX 3a00J1€BaHUM.

PaznpaxumMocCTh U peryssnms y opraHnu3moB. Pa3znpaXuMoCTh y OJTHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apaxuMocTs U peryisuus y pacteHuil. PocToBble BelecTsa
Y UX 3HAYCHHE.

HepBHas cucreMa u pediekTopHas peryisiius y *)KuBOTHRIX. HepBHas cuctema u eé
OTZAENBl. ODBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Y KHUBOTHBIX.
OTaernbl TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexkc u pedaexkropHas ayra.
be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

I'ymopanbHas perynsiius 1 SHAOKPUHHAs CUCTEMA )KUBOTHBIX U YesoBeka. JKenessl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. [[elicTBue TOPMOHOB. B3anMOCBS3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ nnoranamo-runodusapHasi CucTeMa.

JleMoHcTpanuu

[Toptper: N.11. [1aB1nos.

Tabmuubl u  cxembl: «OJHOKIETOYHBIE BOJAOPOCHH», «MHOTOKJIETOUHBIE
BOJIOpoCINY, «baktepun», «lIpocrenmmey, «Opranbl HBETKOBBIX paCTeHUN», « CHCTEMBI
OPTraHOB IT03BOHOYHBIX >XMUBOTHBIX», «BHYTpeHHEe CTpO€HME HAaceKOMbIX», «TkaHu
pactenuit», «KopHeBbie cuctembl», «CTtpoenue ctebiss», «CTpoeHue JIHCTOBOU
IJIACTUHKNY, « TKaHU )KUBOTHBIX», « CKeJIEeT uenoBekay, «[IuieBapurenbHas cucremay,
«KpoBeHocHas cucremar», «/lpixarenbHas cucrema», «HepBHas cucrema», «Koxay,
«Mpblieunast cucremay, «BblmenurenbHas cucteMa», «OHIOKPUHHAs CHCTEMAa,
«Ctpoenue wMbine», «MUMmmynuter», «KumeunomnonoctHeiey, «(Cxema NUTaHUs
pactenuin, «KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX», « CTPOCHHUE TUIIPBI»,
«CTtpoenue muaHapumn», « BHyTpeHHee CTpOCHUE JOKIEBOT0 uepBs», «HepBHas cucrema
peiO», «HepBHas cuctema msarymkn», «HepBHas cuctemMa NPECMBIKAIOIIUXCS,
«HepBHas cucrema ntuipy, «HepBHast cucteMa MilekonuTarommxy», « HHepsHas cucrema
yenoBekay, «Peduexcy.
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OO0opy/ioBaHKMEe: CBETOBOM MMKPOCKOI, MHUKpPOIpEnaparbl  OJHOKIETOYHbIX
OpraHn3MOB, MUKpONpenapaTsl TKaHEN, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUN HACEKOMBIX,
UTJIOKOXKUX, JKUBBIE DK3EMIUISIPbl KOMHATHBIX pacTEHUM, repbapuu pacTEHUM pa3HBbIX
OT/EJIOB, BIJIAKHBIE TMPENAPATHl KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUICKIUU
OECIO3BOHOYHBIX KUBOTHBIX, CKEJET YeJoBeKa, 00OpyJIoBaHUE MJiA JEMOHCTpPALUU
MOYBEHHOT'O W BO3/YIIHOTO MUTAHUS PACTECHUH, paclIeIIeHus Kpaxmania U OeJIKOB MOl
nercTBUeM (PEepMEHTOB, O0OpYAOBAHHE I JIEMOHCTPAIIMKM OIBITOB IO H3MEPEHHUIO
KU3HEHHON €MKOCTH JIETKMX, MEXAHU3MA JIbIXaTENbHBIX ABUKEHUN, MOJIENIA TOJIOBHOTO
MO3ra pa3jInyHbIX JKUBOTHBIX.

JlaGoparopHas paboTta «M3ydeHue TkaHel pacTEeHUI.

JlabopaTopHas pabota «/3ydeHne TkaHel >)KUBOTHBIX).

JlaGoparopHas pabota «3ydeHne opraHoB IIBETKOBOI'O PACTEHUSD.

Tema 10. Pa3MHoKeHMe U pa3BUTHE OPTAHU3MOB

@opMbI pa3MHOKEHUSI OPraHU3MOB: OecroJioe (BKJIK0Yasi BEr€TATUBHOE) U MTOJIOBOE.
Bunpr Oecnonoro  pa3MHOXKEHHs: TOYKOBAaHHWE, CHOPYJsALUs, (parmeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pazmHoxenue. [lomoBele kieTkn, winK rameTel. Meio3. Craanu menosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. bruonmorndeckuii CMbICI MeHoO3a H
IIOJIOBOTO Iporecca. Meno3 u ero MeCcTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasuthe. ['ameroreHe3 y >KUBOTHBIX. [loJOBBIE JKeE3BI.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KJeToK. CrnepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOopeHre W AMOpPUOHAJIBLHOE  pa3BUTHE  JKUBOTHBIX.  CrocoObl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOrHs — HayKa
O pPa3BUTUU OPraHu3MoB. Mopghocene3z — oOma usz 2enagHvlx npobrem 3mMOPUONO2UL.
Konyenyus mopgpocenos u mooenu mopghoceneza. Crtaguu >MOprUOTreHe3a >KUBOTHBIX
(ma mpumepe nsarymku). JpoGnenue. Tunbel apoOnenus. /JemepmunuposanHoe u
HedepmMuHuposarnHoe opooaenue. bracmyna, munvr 6aacmyn. Oco0€HHOCTU TPOOJICHUS
MJIEKOMUTAONINX. 3aPOIbIIIEBbIE JIUCTKHU (FracTpyssiuus). 3aKkjiagka OpraHoB U TKaHE! U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMSHME YacTel pa3BUBAIOIIETOCS 3apOibllla
(aMOpuoHasibHasT MHAYKIUSA). 3akiajka IjlaHa CTPOEHHUS >KMBOTHOIO KakK pe3yJbTaT
UEpapXUYeCKUX B3aUMOJECUCTBUM TIeHOB. BrnusHue Ha SMOPHOHAIBHOE pAa3BUTHE
pa3IMyHBIX (PAaKTOPOB OKPYKAIOLIEH CpEibl.

Poct u pa3zButue xxuBoTHbIX. [locTaomMOpuoOHaIbHBIN niepuo. [Ipsimoe u Henpsimoe
pa3zButHe. Pazsutue ¢ metamopdo3oM y 0€CIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHUEe MNPSAMOTO W HEMPSAMOIO PA3BUTUS, UX PACHPOCTPAHEHHE
B nipupoie. Tumsl pocta KUBOTHBIX. DAKTOPHI PETYIIALMHA POCTA )KUBOTHBIX U YEJIOBEKA.
Craauu nocTaMOPHOHATILHOTO PA3BUTHS Y )KUBOTHBIX U uenoBeka. [lepropl oHTOreHe3a
yenoBeka. CTapeHue U cMepTh Kak OMOJIOTHYECKUE MTPOLIECCHI.

PasmHoxenue u pazsutue pacrenuit. ['ametodur u ciopodut. Meito3 B )KHU3HEHHOM
nukie pacrennid. OOpazoBaHue CIop B Mporecce Melo3a. ['amerorenes y pacTeHUi.
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OnjaoA0TBOPEHUE U PA3BUTHE PACTUTENIBHBIX OPraHW3MOB. J[BOMHOE OMJIOJIOTBOpPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISIUA OHTOTEHE3a Y PACTECHUN U )KUBOTHBIX.

JleMoHCcTpaluu

[Toptpetsi: C.I'. Hapamns, X. [lIneman.

Tabmuet u  cxembl: «BereratuBHoe pa3MHOXKeHHE», «TuIbl 0Oecrnonoro
pPa3sMHOXKEHUDY, «Pa3sMHOXKEHUE XJIIAMUJIOMOHAIbDY, «Pa3MHOKEHUE IBIJICHBDY,
«Pa3MHOXeHUE THApPBDY, «Meio3», «Xpomocomel», «l['amerorenes», «CTpoeHue
SAUIEKJIETKU U CIIepMaTo30uaa», « OCHOBHBIE CTaIMU OHTOTreHE3ay, «[IpsamMoe u HenpsiMoe

pa3Butue», «Pa3Butue Manckoro xyka», «Pazsutue capanum», «PazButue Jsarymkuny,
«/IBOIHOE OMJIOJOTBOPEHHUE Y LIBETKOBBIX pacTeHUi», « CTpOCHHE CEMSIH OJHOI0IbHBIX
Y ABYJIOJIBHBIX PACTEHMI», «JKM3HEHHBIN [IUKII MOPCKOW KamycThl», « KU3HEHHBIN HUKII
Mxa», «’KU3HEHHBIN [IUKJI NalOPOTHUKAY, « KU3HEHHBIN LIUKII COCHBD».

OO6opyIoBaHME: CBETOBOM  MMKPOCKON, MHKpOIpenapaTbl SHIEKICTOK U
CIIEPMATO30MI0B, MOJIEIb «LIMKII pa3BUTHS JATYILKI.

JlaGoparopHas pabora «l3ydyeHune cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIPETIApaATAX».

[IpakTnueckass pabota «BbIsBIeHME TpPU3HAKOB  CXOJCTBAa  3apOibILICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas padbora «CTpoeHHe OpraHOB Pa3MHOKEHHS BBICILIUX PACTEHUID.

Tema 11. 'eHeTnka — HAyKa 0 HACJIEICTBEHHOCTH M M3MEHYUBOCTH OPraHU3MOB

Wcropust cTaHOBICHUS M Pa3BUTHUSI T€HETHMKU Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHH T'€HETUKH. PabOThI
H.K. KombnoBa, H.U. Basunoa, A.H. benoszepckoro, [I'.JI. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeera-Pecockoro.

OCHOBHBIE TE€HETMYECKHE TOHATUS M CHUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJIeJIbHbIC T€HbI, AIbTEPHATUBHBIC MPU3HAKY, JOMUHAHTHBINA U PEIIECCUBHBIN MTPU3HAK,
rOMO3UroTa, reTepo3uroTa, YUCTas JUHUS, THOpUnbl, reHotun, ¢eHotun. OCHOBHbBIC
METO/Ibl ~ TEHETUKH:  TUOPHUIIONOTHYECKUH,  IMTOJOTUYECKUU,  MOJIEKYJISPHO-
T€HETUYECKU .

JleMoHCTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.1A. Bauiios,
A.H. benozepckuii, I'. /1. Kapneuenko, FO.A. ®dununuenko, H.B. Tumodees-PecoBckuii.

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

JlabopartopHas pabora «JIpo3zoduiia kak 00BEKT TeHETUYECKUX UCCIICAOBAHUI.

Tema 12. 3akoHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuiuBanue. [lepBbiil 3akoH MeHenst — 3akoH equHo00pa3us
ruOpu0B nepBoro nokosieHus. [IpaBuno nomuHupoBanus. Bropoit 3akoH Menaens —
3aKOH pacllerieHus npu3HakoB. LluTonormyeckne OCHOBBI ~MOHOTHOPHAHOIO
CKpeuBaHus. ['unoresa 4ucToTh ramer.
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AHanmzupyromee ckpemuBaHue. IIpomMeKyTOUHBI XapakTep HACIIEIOBAHMUS.
Pacmennenne mpu3HakoB MpH HETOJHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpeniuBanue. TpeTud 3akoH MeHzaens — 3aKOH HE3aBUCUMOTO
HacJlleJJOBaHUs MpU3HAKOB. [[uTONOrnYecKkre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSI.

CuerieHHoe HacienoBanue mnpuzHakoB. PabGorst T. Moprana. CuemieHHOe
HACJICIOBAHUE T€HOB, HAPYIIECHUE CUECIUICHUS MEXJy INeHamu. XPOMOCOMHAS TE€OpHs
HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHM3M OIpeleieHus Ioia. AyTOCOMBI H
MOJIOBBIE  XPOMOCOMBI. ['OMOTramMeTHbIi M TreTeporaMmeTHhIl moj. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaclienoBanne npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.

['enoTun kak nenoctHas cucrema. llnenorponus — MHOKECTBEHHOE JEUCTBUE TEHA.
MHOX€eCTBEHHBIN aJUICIIU3M. B3aumonericteue HEAJUICIIbHBIX IEHOB.
KommiementapHocTs. Onucras. [lomumepusi.

['eHeT4yeCKUl KOHTPOJIb Pa3BUTHUS PACTECHUM, KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOIOTUYECKUX MPOIECCOB, MOBEICHUS U KOTHUTUBHBIX (PyHKIui. ['eHeTMueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35UH — Mapa3uT» U

«XO35IMH — MHKpoOWom». I'eHeTHyeckue acmeKThl KOHTPOJIS HM  HU3MCHCHHS
HACJIEJICTBEHHON MH(OPMAIIUK B OKOJICHUSX KJIETOK U OPTaHU3MOB.
JleMoHCTpaIu

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

Tabmuubr u cxembl: «llepBbiii u BTOpoil 3akoHBl Menpaens», «Tpetuit 3akoH
Meunnens», « AHaANU3UPYIOIIEE CKpelnBaHue», «HemomHoe TOMUHHpPOBAHUEY,
«CueryieHHOE HaClIeJOBaHUE TPU3HAKOB Y Apo3oduiiby, «I'enetrka nonay, «Kapuotun
yenoBekay, «Kapuotun npozoduisl»y, «Kapumorunm nTHIb, «MHOXKECTBEHHBIN
amenusm», « B3auMo1ericTBe TeHOBY.

OOGopynoBanue: MOJEb JJsi JIEMOHCTPAIMM 3aKOHOB €AMHOOOpa3usi TUOpHUIOB
MEPBOr0 MOKOJICHUSI U PaCUICIVIEHUs] MPU3HAKOB, MOJEIb Uil JEMOHCTpPAllUA 3aKOHA
HE3aBUCHUMOT0 HACJEAOBAHUS NPU3HAKOB, MOJIENb ISl JEMOHCTPALUU CLETJIEHHOTO
HACJIeI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «Jpo3zoduiay.

[IpakTuyeckas paborta «M3ydeHue pe3yabTaTOB MOHOTHMOPUIHOTO CKPEIIMBAHUS
y 1p030huIIbD».

[IpakTuyeckas pabora «M3ydeHuwe pe3yabTaToB AUTHOPUIHOTO CKpPEIIMBAHUS
y 1p030huIIbD».

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna U cpeapl  nOpu  popMmupoBaHUM  (peHoTHMA.
N3MeHunBOCTh TpU3HAKOB. KayecTBEHHbIE W KOJWYECTBEHHBbIE NPU3HAKU. Busl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBEHHAS.

MoaudukanmonHas  W3MEHYMBOCTh. Poinb  cpeasl B (popMupoBaHUM
MOAU(PUKAIIMOHHON W3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuanmoHHBINA psij
u BapuanuonHas kpuBas (B. Horanmncen). CgoiictBa  MOAM(PUKAITMOHHON
M3MEHUYUBOCTH.
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['eHoTHIIMUECKAsA N3MEHYMBOCTH. CBOMCTBA FEHOTUIMMYECKON U3MEHYMBOCTH. Bubl
TeHOTUITUYECKON M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOnHaTtiBHasT uW3MEHYMBOCTh. Meil03 W TMOJOBOM Tmpolecc — OCHOBA
KOMOMHATHBHON H3MEHYMBOCTU. POib KOMOWHATUBHOW M3MEHUMBOCTH B CO3JaHUH
TeHETHYECKOT0 pa3HO00pa3us B peenax OqHOro BUaA.

MyTanunoHHass ”3MEHYMBOCTh. BUIBI MyTaliuii: FTEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CHnoHTaHHbIE U UHAYIIUPOBAHHBIE MyTallMU. SI€pHbIE U IUTOILIA3MAaTUYECKUE My TallUU.
Comarnueckue ¥ 1monoBble MyTanuu. [[puunHbl BO3BHUKHOBEHHS MyTaluuii. MyTareHsl v
UX BIMAHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOIO IIpoIecca. 3aKOH
TOMOJIOTMYECKUX PSIJIOB B HaceAcTBeHHOM n3menunBoctr (H.W. BaBunoB). BHesnepnas
M3MEHYMBOCTh U HACIIEICTBEHHOCTb.

Onuecenemura u 3NUEHOMUKA, POIb INUSEHEMUUECKUX PAKMOPO8 8 HACIe008aHUU
U UBMEHYUBOCMU (PEeHOMUNUYECKUX NPUSHAKOG Y OP2AHUZMOS.

JleMoHCTpanuu

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

Tabnuibl u cxembl: «Buasl ©BMEHUUBOCTHY, « MouduKalinoHHass U3MEHYUBOCTDY,
«KomOuHaTBHAs HM3MEHYUBOCTBHY, «Meio3y», «OrmnonoTBopenue», «l'eHernyeckue
3a00JIeBaHUs YeJIOBEKay, « BUabpl MyTanuiny.

OO0opy/ioBaHKE: KUBBIEC U TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTCHUM, pUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUaMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «HMccnegoBaHue 3aKOHOMEPHOCTEN MOAM(PUKALMOHHOM
U3MEHYHUBOCTHU. [TocTpoeHne BapuaimoHHOro psiia U BApUALIMOHHON KPUBOI.

[Ipaktuyeckas padora «MyTtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eneTnka yesT0BeKa

Kapuotun wuyenoBeka. MexayHapoaHas mnporpaMma MCCIEIOBAHUA TIE€HOMA
yejgoBeka. MeToJbl U3y4YeHUs] TEHETUKHU YeJIOBEKa: NeHEAJIOrMYeCKHil, OJIM3HEIOBBIM,
HUTOTCHETUYECKUW, TMOMYJAIUOHHO-CTATUCTUYECKUM, MOJIEKYJIAPHO-TCHETUUECKUI.
CoBpeMeHHOE ONpPEAECICHUE  TEeHOTHUIA: MTOJITHOT€HOMHOE CEKBEHUPOBAHME,
FEHOTUNUPOBAHUE, B TOM uucie ¢ mnomompto [II{P-ananuza. HacnencrBennsie
3a00yeBaHUsl 4ejoBeKa. ['€HHbIE W XPOMOCOMHBIE OO0Jie3HH uYeloBeka. boiesnu
C HACJEJICTBEHHOW MPEAPACIONIOKEHHOCThIO. 3HAUYEHUE MEAUUIMUHCKOW TE€HETHUKHU
B MPEIOTBPAILECHUM M JICYEHWU TEHETUYECKUX 3a0oieBaHUM uyenoBeka. Meauko-
TEHETUYECKOE KOHCYJbTUpOoBaHWE. CTBONOBBIE KIETKH. [loHSATHE «TEHETHYECKOTO
rpy3a». DTHYECKHUE AaCIeKThl HCCIICIOBAHMM B 00JIACTH PEJAKTUPOBAHUS T€HOMA H
CTBOJIOBBIX KJIETOK.

I'enetnueckue  daxTops MTOBBIIICHHOMN YyBCTBUTEJIILHOCTH YyeJloBeKa
K (QU3MYECKOMY M XMMHUYECKOMY 3arpsi3HCHHIO OKpY:Kalollel cpenbl. ['eHeTudeckas
MPEIPACIIOIOKECHHOCTD YETOBEKA K ATOJOTHUSIM.

JleMoHcTpanu

Tabmuubr u cxembl: «Kapuotunm uenoBeka», «MeToapl W3y4deHUS TEHETUKU
yeJoBeKay, «I eHeTnueckue 3a00IeBaHUs YETOBEKaY.

[IpakTuueckas padota «CocTaBlIeHUE U aHATIU3 POOCIOBHOM.
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Tema 15. Cesnekuusi opraHn3MoB

JlomecTuKanus W CeNeKUMs. 3apOXKICHUE CEJICKIMA W JOMECTHUKALMHU. YYEHUe
H.U. BapunoBa o LleHTpax mpoHCXOXKJIeHHUS U MHOTO00pa3us KyJIbTYPHBIX PAaCTCHHIA.
Ponb cenmeknuu B CO3JaHUM COPTOB pacTEHUM W mopoj KUBOTHBIX. CopT, mopoja,
mITaMM. 3aKOH TOMOJOTMYECKUX  PSIIOB B HACJIEACTBEHHOM  M3MEHYMBOCTHU
H.W. BaBuiioBa, ero 3HaueHue JJis CEICKIIMOHHON pabOTHI.

Metoasl  cenekiMoHHON  paboThl. MICKycCTBEHHBIM OTOOp: MAcCCOBBIM W
UHUBUyaJIbHBINA. JTanbl KOMOWHAIIMOHHOM cenekiuu. VcnbiTanue npou3BoauTesei
1o MOTOMCTBY. OTOOp MO TE€HOTHUITY C MOMOIIBIO OLEHKU (DEHOTHIIA TOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ nomoibio ananusa JJHK.

N cKyccTBeHHBIM MyTareHe3 Kak METO]I CEeJIEKIIMOHHON paboThl. PaiuaimoHHbIN ¢
XUMUYECKUN MyTareHe3 Kak HCTOYHHK MYTallMd y KyJbTYPHBIX (DOpPM OpPraHu3MOB.
Hcnonb3oBaHWE TE€HOMHOIO PEAAKTUPOBAaHUS HU METOJ0B pekoMOuHaHTHBIX JHK
TS TIOJTYYEHHSI UCXOHOTO MaTepralia JiIsl CEJNEKIINU.

[Tonyyenue nomurmionnoB. BuyTpuBHumoBas rubGpuausaius. binskopoacTBeHHOE
CKpellluBaHue, Wiau WHOpuAWHT. HepoacTBeHHOE CKpelMBaHUE, WIM ayTOPUIUHT.
['eTepo3uc u ero mnpuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. [Ipeomonenue Oecrutonuss MEXBUAOBBIX TUOpUAOB. JlocTHxKeHUs
CEJICKIIMU PACTEHUMN U KUBOTHBIX. «3€1E€HAS PEGOTIOYUSLY.

CoxpaHeHrEe YW M3YyYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUM U HX
JUKUX POJIUYEH JJIS CO3J]aHUSI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpamwenue u YNpaeleHue 2eHemMudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX — JHCUBOMHBIX 8  YeNAX  YAYYUleHUs
CYUecmeyowux U Cco30aHUs HOBbIX NOPOO, JUHULU U KpPOCCO8, 6 MOM HUcie
C NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aHUL, Nepedosvlx uoeu u
NepCneKmuBHbIX MexHoA02UL.

JleMoHcTpanuu

[Toptpets: H.W. Basunos, 1.B. Muuypun, I'./]. Kapneuenxo, I1.11. Jlykpsnenxo,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabnuibr 1 cxeMbl: «LleHTpBI TPOUCXOXKIEHUS U MHOTO00Opa3us KyIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKHUX PSIOB B HACIEICTBEHHOW HW3MEHUYHBOCTH,
«Metopp cenexkmmy, «OTnanéHHas rudpuauzamusy, « MytareHes.

JlaGoparopHas paborta «M3ydeHue cCOpTOB KyJIbTYpPHBIX PACTEHUH U TMOPOJ
JIOMAIITHAX KUBOTHBIX).

JlabopaTopHas pabota «/3yueHne MeTo10B CENEKITNN PACTCHUI.

IIpakTuyeckas padota «IIpuBuBKa pacTeHUiN.

Okckypeust «OCHOBHBIE METOAbI U JOCTHUKEHUS CEJIIEKIUMU PACTEHU U
KUBOTHBIX (Ha CEJICKITMOHHYIO CTAHIMIO, TJIEMEHHYIO (hepMy, COPTOMCHIBITATEIbHBIN
Y4acTOK, B TEIJIMYHOE XO3SHUCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO
LEHTpA)».
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Tema 16. BUOTeXHOI0TUS M CHHTETHYECKAsI OMOJIOT U

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOTUH, — KIETOYHBIE U TKAaHEBbIE KYJIbTYPHI,
MUKPOOPTaHU3MBbI, KX XapaKTepucTuka. TpaauironHas OMOTEXHOIOTHSA: XJIeOOTIeUeHHE,
MOJIyYeHHE KHCIIOMOJIOYHBIX MPOAYKTOB, BHHOAENUE. MUKPOOUOIOTMUECKUI CHUHTE3.
OOBbEeKTH MUKPOOHMOJIOTHYECKUX TexHOJorui. IIpou3BojacTBO Oenka, aMUHOKHUCIOT U
BUTAMHHOB.

Co3ganue TEXHOJOTMA W HMHCTPYMEHTOB IIEJIEHAINPABICHHOTO W3MEHEHUS W
KOHCTPYHPOBaHUSI T'€HOMOB C LIEJIbIO IOJYYEHUS OpPraHU3MOB M HMX KOMIIOHEHTOB,
CoZIepKalIMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKUE TYTH.

Knerounas wnxeHepus. MeTonapl KyJbTyphl KIETOK W TKAaHEM pacTeHHU U
#uBOTHBIX. KpnoOanku. ComaTnueckasi THOpUAN3aLKS U COMAaTUUYECKUN IMOpPUOTEHE3.
Hcnonb30BaHue TamiouJ0B B CEJIEKIUUU pacTeHuu. [lonyuenue MOHOKIOHANbHbBIX
anmumen. HMcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX AHMUMeN 8 MeOuyuHe.
McKycCTBEHHOE OIUIOJAOTBOPEHUE. PEKOHCTpYyKLHs SHLEKIETOK W KJIOHHPOBAaHUE
KUBOTHBIX. METOA TpaHCIUIAHTAUUU sJep KIETOK. Texnonoeuu 0300posieHus,
KYIbMUBUPOBAHU U  MUKPOKIOHAILHO20 — PAZMHOICEHUS  CElbCKOXO3AUCMBEHHbIX
KYIbmyp.

XpoMOCOMHass M TE€HHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 T€Ha U
koHcTpyupoBanue pexkomOuHanTHbix JHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrkeHns U MEepCIEeKTUBBI XPOMOCOMHOM M T€HHOW WHXXEHEPUU. DKOJOTUYECKUE U
TUYECKUE IPOOJIEMbl TEHHOW MHXKEHEPHUH.

Memuuunckue OuotexHonoruu. Iloctrenomuas mudpoBas wmeguuuHa. [ILP-
nuarHoctuka. MeTabonoMHBIN aHaJIM3, TEHOLIEHTPUYECKHUI aHaIN3 MIpoTeoMa YelloBeKa
JUISL OLICHKM COCTOSIHMSI €ro 3740pOBbs. VCIOIb30BaHNE CTBOJIOBBIX KJIETOK. TaprerHas
Tepanus paka. 3D-OuommwxeHepuss s pa3paboTku  (pyHIAMEHTAIbHBIX OCHOB
MEJULMHCKUX TEXHOJIOTUH, CO3/1aHMs KOMILIEKCHBIX TKaHE COYETAHUEM TEXHOJIOTMM
TpEéXMEepHOTO  OWompuHTMHTa W ckaddoiaauHra Il pelieHdus  3ajaad
MEPCOHATN3UPOBAHHON METULINHEI.

CoznaHne BEKTOPHBIX BaKLUH C LIEJIbI0 00eCneuYeHrnss KOMOMHUPOBAHHON 3alIUThI
oT BO30yAHUTENCH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-copepkammx BHpPYCOB, BBI3BIBAOIIMX OCO0O OMacHbIC
3a00JIeBaHUA YeJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmumpr u cxembl: «lcmonb3oBaHHE MHKPOOPTaHM3MOB B IPOMBIILICHHOM
IIPOU3BOACTBEY, «KeTouHas nHxkeHepus», «I '€HHass HH)XEHEPUs».

JlabopaTopHas pabota «M3ydyeHrne 00beKTOB OMOTEXHOIOTUM.

[Ipaktuyeckas padbota «IlogyueHrne MOJTOUHOKHUCIIBIX TPOAYKTOB.

Okckypceuss  «buortexHonoruss —  BaKHEWIIas  MPOU3BOAUTENbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOCTRO)».
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11 KJIACC

Tema 1. 3aposkaenue u pa3BuTHE 3BOJIOLMOHHBIX NPeJCTABJICHUI B 0H0JIOT UM

OpomonnoHHas Teopus Y. J{apeuHa. [IpeanocbuIkM BOSHUKHOBEHUS JapBUHU3MA.
JKu3Hb 1 HayuHas nearenbHOCTh Y. /lapBuHa.

JBroxkymye cuibel 3Bofronuu BuAoB no Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTH
Pa3MHOXKEHHUS OpPraHU3MOB, HAaCJIE€ICTBEHHAs! U3MEHYMBOCTh, 00pb0a 3a CyILIECTBOBAHHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN OTOOD).

Odopmiierne cunTeTHdecko Teopuu sBomtonuu (CT3). HelitpambhHas Teopus
sBosoLMU. COBpEMEHHAs 3BOJIIOIIMOHHAS] OMOJOTHsA. 3HAYEHUE IBOIOLMOHHON TEOPUU
B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KAPTUHBI MUpA.

JleMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, XK.b. Jlamapk, 2.2K. Cent-Unep, XK. Kiose,
Y. {apsun, C.C. UerBepukos, U.U. [lImansraysen, /. Xonaeiin, 1.K. benses.

Tabmuubl n cxembl: «Cucrema >xuBoil npupoasl (o K. Jlunnero)y, «JlectHuna
KUBbIX cymectB (mo Jlamapky)», «MexaHusm (QOpMHUPOBaHUS MPUCTOCOOICHUIMA
y pacteHuil u kuBOTHbIX (mo Jlamapky)», «Kapra-cxema MapuipyTa HOyTELIECTBHUS
Y. Mapsuna», «Haxonku Y. lapsuna», «Dopmbl 00pb0BI 3a cyniecTBOBaHUEY, «[1opos
ronyoeit», «MHorooOpasue KyJbTypHBIX GopM KamycTbl», «llopoasl momamHux
KHUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHIOB (o Y. J[lapBuny)», «Cxema
COOTHOIIEHUS JBWXKYLIUX CHJI 3BOJIOLMHN», «OCHOBHBIE MOJIOKEHUS CUHTETHYECKOM
TEOPHUH IBOJIIOLIAN.

Tema 2. Mukpo3Bo.ionus 1 eé pe3yabTaTbl

[Tonymnsitys Kak dieMeHTapHas eAMHUIIA HBOTIOIHH. COBpEMEHHBIE METO/IbI OLICHKH
TEHETUYECKOr0 pa3HoOoOpa3usi W CTPYKTYphl nomynsuuid. V3meHenue reHodoHaa
HOMYJSIIMA  KaK dJJEMEHTApHOE JBOJIOLMOHHOE SBJICHHE. 3aKOH TEHETHYECKOTO
paBHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (PaKTOPHI (IBMKYIINE CUIIBI) SBOJTIONMUA. MyTallMOHHBIN TpoIecc.
KoMmOunatuBHass u3MeHuuBOCTh. [Ipeiid TreHOB — ciy4yaiiHble HEHANpPaBJICHHbBIC
W3MEHEHMsSI YacToT aiened B monyssimusax. Oddekt ocHoBatens. Ipgexm
oymuliouno2o 2opaviuika. CHUdNCEHUe 2eHemu4ecKko20 paszHoobpaszus: NpudUHsl U
cnedocmeus. Ilposenenue aghghexma Opetigha cenos 6 OOILUUX U MATLIX NONYIAYUSIX.
Murpamuu.  M3onmsuust — momynsmwmii:  reorpaduueckas  (IpOCTPAaHCTBEHHAs ),
ounonornyeckas (penpoyKTUBHAS).

EctecTBeHHBII 0TOOp — HanpaBIAOMMi GakTop 3BoMoIUN. DOPMBI €CTECTBEHHOTO
oTOoOpa: NBIKYIIUM, CTaOWIM3UPYIONIHM, pa3phiBatomuil (nu3pyntuBHbIN). [lomoBoi
0oT00p. BO3HUKHOBEHUE M SBOIOIHS COITUATBHOTO TIOBEICHUS )KUBOTHBIX.

[TpucmocoOaeHHOCTh OpPraHU3MOB Kak  pe3yJabTaT  MHKPOIBOJIOIHH.
Bo3HukHOBeHre mpucnocoOieHnit y opraHu3mMoB. ApoMopdo3bl U HINO0ANANTAINH.
[Tpumepsl mpucnocoONeHU y OpraHu3MoOB: MOpQOIOTHYECKUE, (U3NOIOTHUUYECKHE,
OnoXxuMHUYECKHUE, MoBeAeHuecKre. OTHOCUTEIBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.
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Bun, ero xkputepunm u cTpykTypa. BugooOpazoBaHue Kak pe3ysbTar
MUKpOABOTIOIMH. M30smsmms — kitoueBoit dakTop BuAooOpasoBanus. [lytu u ciocoOb
BHUJ1000pa30BaHMUS: aJJIONaTPUUYECKOe (reorpaduueckoe), CUMITATPUUYECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (TONUIUIOUIM3alus, rudpuausanus). [nurenbHoCTh
HBOJIFOLIMOHHBIX IPOLECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOIOTUIECKOTO Pa3HOOOpA3HsL.

Ponb 3BOMIOIIMOHHON OWOJNIOTMM B pa3pabOTKE HAYYHBIX METOJOB COXPaHEHUS
OouopazHooOpazusi. MHUKPOIBOMIONKS U KOJBOJIONUS MApa3uTOB U HX XO3SEB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMUUBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoHCcTpanuu

[Toptpetsi: C.C. UeTBepukos, 3. Maiip.

Tabnuupl U cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonysiMoHHas CTPyKTypa
Buja», «Cxema mposiBieHHWs 3akoHa Xapau—BaitnOepra», «JIBHXKyIIUEe CHIIBI
IBOJIIOLUNY, « DKOJOTHYECKas U30JISIIUS MMOMYJISINI CeBaHCKON Qopenny,
«"eorpaduueckas U30JALUA JTUCTBEHHUIIBI CUOMPCKON W JIMCTBEHHHMIIBI J1ayPCKOI,
«lTonyISIIMOHHBIE BOJIHBI YHCJIEHHOCTH XHWIIHUKOB U KEPTB», «(Cxema HeicTBUS
€CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a cyliecTBOBaHUEY», «MHIyCTpUaTbHbBIN
MenaHu3My, <« KuBble uckonaeMbiey, «I [oKpOBUTENbCTBEHHAS OKpacKa KUBOTHBIX),
«IIpenymnpexnaromas OKpacka IKUBOTHBIX», «DU3MOJOTMYECKUE  aJlalTaiiun,
«Ipucnocob1eHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTY, «Kpurepuu Buga», «Bubi-
nBOMHUKW», «CTpykTypa Buaa B mpuponae», «CrnocoObl BHI000pa30BaHUI,
«I'eorpapmueckoe BHUI000pa30BaHWE TPEX BHUAOB JIAHJBILIEH», «DKOJIOTHYECKOE
BUJI000pa3oBaHue BUAOB CUHUI, «l[lomumuouasl pacteHuit», «KamycTHO-peaedHbIi
TUOpUI.

Oo6opynoBanue: repObapuu pacTeHU, KOJUICKIIMU HACEKOMBIX, 4Uydelia TTHUI] U
3Bepell ¢ MpuMepaMH pPa3IMYHbIX MPHUCIIOCOOJICHUM, yydesia NMTUIl U 3Bepel pa3HbIX
BUJIOB, repOapuu pacTeHU OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3IMYHBIMH CIIOCOOAMH.

JlabopatopHas padota «BeIsiBIeHHE U3BMEHUMBOCTH Y 0OCOOEH OJTHOTO BUIAY.

JlabopaTtopHas pab6ora «IIpucnocoOnenusi OpraHM3MOB M HX OTHOCUTEIbHAs
1e71eCO000pa3HOCThY.

JlaGoparopHas padota «CpaBHEHUE BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPHIO».

Tema 3. Makpo3BoJionus 1 €€ pe3yabTaThl

Meronsl u3ydeHUs Makpo3BoJrolMH. [lameoHTosOrnyeckne MeTOAbl W3Y4YEHUs
sBommonuu. [lepexonnsie Gopmbl U GUIOTEHETUUECKUE PSIIbI OPTaHU3MOB.

buoreorpaduueckue meronbl u3ydeHus sBomonuu. CpaBHeHue Quopsl U (payHbI
MaTepUKOB M OCTpoBOB. buoreorpaduueckue obnactu 3emnu. Bunsl-sHaemMukua u
PEUKTHI.

OMOpPHOIOTHYECKHE U CPAaBHUTEIBHO-MOPQPOJOTUYECKUE METOJAbl  H3yUeHUs
BOMIONMU. ['eHeTHueckue MEeXaHU3Mbl SBOJIOLMH OHTOT€HE3a U MOSBJICHUS
HBOJIIOIMOHHBIX HOBLIECTB. ['OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-T€HETUUECKUE, ONOXMMHUYECKHE U MATEMATUYECKHE
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METOABl M3y4EHMsl JBOIIOUMUA. ['omosormusble TeHbl. COBpPEMEHHBIE METOJbI
MOCTPOEHUs (PUIOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallM{ U IBOJIFOLUS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWia) 3BOJOUMH. [Ipunyun cmensvl @YHKYULL.
HeoOpatumocTs »BomonMU. ApjanTtuBHas pajguanuss. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JleMoHCcTpanuu

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, @. Mromiep, O. ['ekkelnsb.

Tabmuupl u  cxembl: «QDWIOr€HETUYECKUH PsiA JIOMAaan», «ApPXEONTEPUKC),
«3Bepo3yOnie sAepb», «Creronedans», «Puanopute», «CeMeHHbIE NaOPOTHUKNY,
«buoreorpaduueckue 30Hb1 3eMany, «Jlpetid koHTHHEHTOBY, «PenuKkThy, « HavanpHbie
CTaaAuyd SMOPUOHAILHOTO Pa3BUTHs MO3BOHOYHBIX XUBOTHBIX», «['OMoNOrnuHsie u
aHAJIOTMYHbIE OpraHey, «PyauMeHTb», «ATaBU3MBDY, «XPOMOCOMHBIE HaOOPBI
yeloBeKka W muMIaH3e», «[aBHble  HampaBieHus — 3Bodouun»,  «O0mme
3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOopyznoBaHMe: KOJJIEKIUH, TepOapuu, MYJSDKA HCKOMAEMBIX  OCTaTKOB
OpraHu3MOB, MYJSKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAapHBIX OpPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. [IpoucxoxkaeHue U pa3BUTHeE )KU3HHA HA 3emuie

Hayunble runoTe3bl IPOUCXO0XKIECHUS KU3HU Ha 3emiie. AOMOreHe3 U aHCIIEPMHUS.
JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KWU3HM (KpeamroHu3M). [umoresa
MIOCTOSTHHOTO CaMO3apOXIEHUS KU3HU U €€ ompoBepxkeHue omnbiTamu OD. Penw,
JI. Cnannanuanu, JI. [Tactepa. [IponcxoxaeHue sku3HU U aCTPOOHOIIOTHA.

OcHOBHBIE 3Tanbl HEOpPraHWYecKoW HBomronuu. [lmaHetapnast (reosiormueckas)
IBOJIIOIUSL. XUMHUYECKasi IBOJIOIMS. AOHOTEHHBIM CHHTE3 OpPraHUYECKUX BEIIECTB
n3 Heopranumveckux. Omeir C. Mumtepa u I'. Opu. OOpazoBaHue IMOIUMEpPOB
u3 moHomepoB. KoanepBarnas runote3a A.M. Onapuna, runoTe3a nepBUYHOro OyiapoHa
JIx. Xonnetina, renernueckas runotesa I'. Mémnepa. Pubosumser (T. Yek) u rumoresa
«vupa PHK» V. I'un6epra. ®opmupoBanue MeMOpaH U BOZHUKHOBEHHE MPOTOKJIETKHU.

Uctopusa 3emsin 1 MeTonbl €€ n3ydeHus. MckomaeMble OpraHMYeCKUE OCTaTKH.
['eoxponosiorusi u €€ wmeroabl. OTHocuUTeNbHasT U aOCOMIOTHAsT TE€OXPOHOJIOTHSI.
['eoxpoHOIOrMYECKas MIKaaa: 30HbI, 3Pbl, IEPUOABL, SMOXH.

HauvanbsHbie 3Tanbl oprannveckoil sBostonuu. llosiBieHrne W 3BOMIOIMS TEPBBIX
KJIETOK. DBoJtonusi MeTabonn3ma. Bo3HukHOBeHHE nepBbIX dkocucteM. COBpEeMEHHbIE
MUKpPOOHBIC OHMOIJIEHKM KaK aHAJIOT MEpBBIX Ha 3emie cooOlmiectB. CTpOMATOIUTHI.
[IpoKkapuOThI U 3YKApUOTHL.

[Ipoucxoxaenne HykapuoT (cUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKIECHUE
BUpYCOB. [IporcxoxkaeHne MHOTOKJIETOYHBIX OpraHnu3MOB. BO3HMKHOBEHHUE OCHOBHBIX
IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl ABOJIOIUU BBICIIUX pacTeHU. OCHOBHBIE apoMOp(dO3bl
pacreHuid. Beixon pacrenuy Ha cyury. [losiBiieHME CIOPOBBIX pACTEHHH U 3aBOEBAHUE
umu cy. Cemennble pactenus. [IponcxoxxaeHune 1IBETKOBBIX PACTCHUI.
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OcCHOBHBIE 3Tanbl 3BOJIOIUU KUBOTHOTO Mupa. (OCHOBHbIE apoMOpP(O3bI
*KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THIIOB.
[IepBble  xOpnoBble KUBOTHbIC. JKW3Hb B BOJAE. OBOJIOUMS TO3BOHOYHBIX.
[Tpoucxoxknenne ampudbuit n pentuiuii. [IponcxoxaeHne MIESKONMUTAONIMX W IITHII.
[Mpunuun xmoyeBoro apoMopdosa. OcBoeHHE OECO3BOHOYHBIMH U TO3BOHOYHBIMHU
KUBOTHBIMH CYIIIU.

Pa3Buture *)u3HM Ha 3emiie IO 3paM U MEpUOAaM: apXei, MPOTepOo30il, Maieo30H,
Me30301, KaitHo30U. OOImas xapakTepuCTHKa KJIMMaTa U T€OJOTHYECKHX IMPOIECCOB.
[TosiBneHne M pacuBET XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCJIOBHS H
BIIUSTHUC Ha Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHUS — OKOJIOTMYECKHE KpPU3UCHI Mpouuioro. IlpuymHbel un
CJIENCTBUS MAacCOBbIX BbIMHpaHUN. COBpPEMEHHBI HKOJOTMYECKUH KpPHU3HUC, €ro
ocobennoctH. [Ipobrema coxpaneHusi 6uopazHooOpaszus Ha 3emIie.

CoBpeMeHHasg cucTeMa opraHudyeckoro wwupa. IlpuHiunel kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, J1. [Tactep, U.1. Meunukos, A.1. Onapus,
JIx. Xonpgeiin, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa
10 U3YYECHUIO CaMO3apOoXKIEHUs KU3HN», «Cxema omnbita C. Muiepa, I'. FOpu», «OTtansl
HEOPraHUYECKOM H3BONIOUUM», «l'eoXpoHonornueckas mkana», «HadanbHble 3Tambl
OpraHu4ecKoil 3BOMIONUNY», «Cxema 00pa3oBaHUS SYKAPUOT IMYyTEM CUMOHOTEHE3a»,
«Cucrema >xuBOW mpupoas», «CTpoeHue BUpyca», «ApoMopd03bl pacTeHHUI,
«Punno@ute», «OOHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«Mxu», «llanopotHukm», «lonocemMeHHble pacTeHus», «OpraHbl I[IBETKOBBIX
pactenui», «CxeMa pa3BUTHS KUBOTHOTO MUPaA», «APOMOP(O3bI )KUBOTHBIXY,
«IIpocrenmmey», «Kumeuynononoctueie», «llmockue dyepBm», «UneHucToHoruey,
«PwI1OBI», «3emHOBOAHBIEY, «lIpecmbikaronuecs», «lltuupy, «MiekonuTarIKe,
«Pa3BuTue XH3HM B apXeuckou 3pe», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOU 3pE»,
«Pa3BuTHEe XHW3HM B MaNeO30MCKOU 3pe», «Pa3BuThe XKU3HU B ME3030MCKOM 3peEy,
«Pa3BuTHE XU3HHU B KaHHO30MCKOM 3pe», « COBpeMEHHasi CHCTEMa OPraHUYECKOIO
MHPAY».

OO6opynoBanue: repdapun pacTeHUH Pa3IMUHBIX OT/IEJIOB, KOJJISKIIUA HACEKOMBIX,
BJIQKHBIC TMpEnapaTbl YXUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIHM WIJIOKOXKHUX,

CKEJIETHI I03BOHOYHBIX KUBOTHBIX, Yy4eJla ITUI] U 3BEPE, KOJUIEKIIUM OKAMEHEIOCTEMN,
MIOJIE3HBIX UCKOIAEMBIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPTAHU3MOB.

BuprtyanbHas siaboparopHas pabora «MoaenupoBanue onbiToB Musuepa—tOpu
0 HW3YYEHUI0O aOMOreHHOr0 CHUHTE3a OPraHMYeCKUX COCJUHEHUH B MEPBUYHOU
atMocdepe».

JlaGoparopHas paGoTta «M3yueHne u omucaHHe HMCKOMAEMbIX OCTATKOB JPEBHHUX
OPraHU3MOB).
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[IpakTuyeckas padora «l3yueHne 0coOEHHOCTEH CTPOCHMS PACTECHUN pPa3HBIX
OTACIIOBY.

[IpakTtuueckass pabora «M3yueHue oOCOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. [IpouncxoxaeHne 4eji0BeKa — aHTPOIOTeHe3

Pa3znensl u 3a1aum anTpornonoruu. MeToasl aHTPOIIOJIOTHH.

CraHoBi€HUE TIPEACTABICHUII O TMPOUCXOXKICHUM YeEJNOBeKa. Pennrunosneie
B033peHus. COBpEMEHHbBIE HAYUHBIE TEOPHH.

CX0ACTBO 4enoBeKa € KMBOTHBIMA. CHCTEMAaTUYECKOE ITOJIOKEHUE YEIOBEKa.
CBHIETENBCTBA CXOJCTBA YEJIOBEKA C JKMBOTHBIMU: CPABHUTEIBHO-MOP(OIOTHYECKHE,
aMOpUOIOTHYEeCKre, PU3N0I0r0-OMOXUMHUYECKHE, oBeaeHYeckrue. OTINYusl YeIoBeKa
OT XUBOTHBIX. [IpAMOX0KIEHUE N KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3Butue
T'OJIOBHOI'O MO3Ta U BTOPOX CUTHAJIBHOW CUCTEMBI.

JBrxymue cuibl ((hakTopbl) aHTPONOreHe3a: OMOJIOTMYECKHE, COIHAJIbHbIE.
CooTHolieHne OMOJOrMYECKUX U COLUAIbHBIX (PAKTOPOB B aHTPOIIOI€HE3E.

OcHOBHBIE CTaJAUM aHTpoIoreHe3a. PaHHuMe uyenoBekooOpa3Hble OOE3bsHBI
(MpOKOHCYJIBI) U paHHHE MOHTHUIbI — OOIIME MPEAKHA YEIOBEKOOOpPa3HBIX 00E3bsiH U
Jr0JeH. ABCTpPAJONHUTEKH — JBYHOTME NpPENKU JroAcd. YUernoBeK yMesblid, IEepBbIE
W3TOTOBJICHUSI OpyAud Tpyaa. YenoBeK NpsAMOXOIAIIMNA W TEPBBIM BBIXOJ JIIOJEH
3a npenenbl Appuku. YenoBek reidaenb0eprckuii — o0 npeaok HeaHAepTaIbCKOTrO
YeJIOBEKA U YEJI0BEKA Pa3yMHOT0. Yen0BeK HeaH1epTalbCKUI KaK BU JIFOJEU XOJIOLHOTO
KInuMarta. YemoBeK pa3yMHbId COBPEMEHHOTO THUIIA, JEHUCOBCKHN YEJIIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneorenerrka u naaeoreHoOMUKa.

OBOJIONMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBI OTOOpP B MOMYJISIUAX
yesnoBeka. MyTalmoHHbIN niporiecc U nonumopdusm. [lonynsirioHHbIe BOJIHBI, Ipeiid
T€HOB, MUTpanus U «3(hPEeKT OCHOBATENS» B MOIMYJISIUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. [lonsatne o pace. bornplmme pacel:  €BporeouaHast
(eBpasuiickas), aBCTpaJlo-HErpoMJIHAsA (SPKBAaTOpUabHAsA), MOHIOJOMIHAA (Aa3UaTCKO-
amMepuKaHckas). BpeMs W myTH pacceleHMs 4YeloBeKa M0 IaHere. EIuHCTBO
yeyoBeyecknx pac. HayuHas HecocTosTenbHOCTh pacus3ma. llpucrnocoOneHHOCTb
YeJIOBEKa K Pa3HbIM YCIOBUSIM OKpY:Karoliei cpeabl. BausHue reorpaduueckoil cpeabl
u aperia reHoB Ha MOPGHOIOTHIO U (HU3UOTOTUIO YETIOBEKA.

MexauCIUIUIMHAPHBIE METOJIbI B (HU3UYECKOM (OMOJOTMYECKO) aHTPOTOIOTHH.
OBOJIFOLIMOHHAST AHTPOIOJIOTUS W TMAJCOAHTPOIONOTHS YEIOBEYECKUX MOMYJIALNH.
buocounanbable HCCenOBaHUs IPUPOABI YelIOBeKa. lccinenoBaHne KOIBOIIOLHAU
OMOJIOTUYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toptpersr: Y. dapsun, JI. Jluku, A.5. Porunckuii, M.M. I'epacumos.

Tabmuier 1 cxeMbl: «MeToabsl aHTPOMNOJOTHN», «['OJJOBHOW MO3r 4YEIIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbY, «CKENeT 4YeloBeKa U  CKeJeT IIMMIIaH3e,
«PynMMEHTBI U aTaBU3MBL», «JIBMKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIOLMOHHOE
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JPEBO YEJIOBEKA», «ABCTPAJIONUTEK», «UenoBeK yMeblily, «YenoBek mpsiMOXOASIIIHIAY,
«JlenncoBckuit yenoBek» «Heannepranbub», «KpomanboHLbD, «IIpenkn yenoBekay,
«DTanbl BOJIIOLIMH YeJIOBEKa», «Packl yenoBekay.

OO0opyoBaHue: MYJISKH OKaMEHENOCTEH, MPeaIMETOB MaTepHaTIbHONW KYJIbTYpbI
MPEAKOB YelloBeKa, penpoaykuuu (dortorpaduu) KapTuH ¢ MHUEGOIOTUUYECKUMU H
OMONEHCKUMHU  CIOKETaMU  TPOUCXOXKIEHUS  4YeloBeKa, (QoTorpaguu  HaXoA0K
MCKOIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb Yeperna YelioBeKa U uepena
HIMMIIAH3€, MOJIeNIb KHUCTU YeJOBEKa M KHUCTH IIMMIIaH3€, MOJEIH TOpca MPEAKOB
YeJioBeKa.

JlabopaTtopHas pabora «M3yueHue 0OCOOEHHOCTEH CTpOEHHUsI CKelleTa YelOBeKa,
CBSI3aHHBIX C TIPSIMOXOKICHHEM).

[Ipaktuyeckas pabora «M3yueHne SKOJTOTHYECKUX aanTalluii YeJI0BEKay.

Tema 6. Dkojormss — Hayka O B3aHMOOTHOILIEHHSX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloulei cpenoi

3apokaeHue M pa3BUTHE HSKoyorud B Tpynax A. I'ymGombara, K.®. Pymswe,
H.A. CesepuioBa, 3. I'ekkens, A. Tencnu, B.H. Cykauéna. Pazaensl 1 3a1a4u 5KOJIOTHH.
CBs3b 3KOJIOTUH C IPYTMMH HayKaMU.

Mertoasl skonoruu. IloneBble HaOMOAEHUS. OKCHEPUMEHTBHI B  AKOJOTHH:
IIPUPOJIHBIC U JTabopaTopHbIe. MOIeIMpOBaHKE B SKOJIOTMH. MOHUTOPHHT OKpY KaroIen
Cpebl: JIOKAIbHBIN, perHOHAIBHBIN U TJI00ATBHBIIH.

3HaYCHHUE PKOJOTUYECKUX 3HAHUH JJIs YelioBeKa. JKOJIOTHUE€CKOEe MUPOBO33PECHUE
KaKk OCHOBa CBSI3€H YeloBeueCcTBA C TMpUpPOAol. POpPMUPOBAHUE HSKOJIOTHUYECKON
KYJIbTYPbI U KOJIOTUYECKON IPaMOTHOCTH HACEJICHUS.

JleMoHCTpaluu

[ToptpeTsr: A. I'ym6onbar, K.®. Pynse, H.A. CeBeprios, 3. I'exkens, A. Tenciu,
B.H. Cyxaués.

Tabmubl u  cxeMbl: «Pa3genbl skojiorum», «MeToasl 3Kojiornm», «Cxema
MOHHUTOPHUHTA OKPYXKAIOIIEN CPEIBD).

JlaGopartopnas paboTa «3yueHne MeTo10B YKOJIOTUUECKUX UCCIETOBAHUI.

Tema 7. Opranuszmsl 1 cpeia 00UTAHUSA

Okosiornueckre (QakTopbl M 3aKOHOMEpHOCTH ux aeictBus. Kiaccudukarms
DKOJIOTHYECKUX (DaKTOPOB: abMoTHUECKHe, OMOTHYEeCKHe, aHTpororeHHbie. OOmue
3aKOHOMEPHOCTH  JEHCTBUSL  dKojormdyeckux ¢akropoB. IlpaBuno MuHuUMyMa
(K. IImpenrens, FO. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

AbGuotnueckue (axropbl. CBeT kKak 3koyiormueckuii (axrop. [leficTBue pasHbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIbl PaCTEHUN U
YKUBOTHBIX IO OTHOILLIEHHUIO K cBeTy. CUTHaJIbHAs POJib cBeTa. POTONEPHUOIN3M.

Temneparypa kak sxkonorudeckuit pakrop. JleiicTBrue Temneparypbl Ha OpraHUu3MBI.
[ToMKMIOTEpMHBIE M TOMOMOTEPMHBIE OPTraHU3Mbl. JBPUTEPMHBIE U CTEHOTEPMHBIC
OpraHU3MBl.
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Bnaxnocts kak  skonorumueckuit  dakrop. IIpucnocoOneHus  pacTeHHi
K TIOJJIep KaHI0 BOHOTO Oanmanca. Knaccudukarus pacTeHrd 0 OTHOIICHUIO K BOJIE.
[Ipucnoco6eHus >KUBOTHBIX K ©3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpensl oOWTaHWS OpPraHWU3MOB: BOJHAs, HA3EMHO-BO3MYINHAS, IMOYBEHHAS,
rIyOMHHAs MOJIIOYBEHHAs, BHYTpHOpraHU3MeHHas. PUBHKO-XUMHUECKHUE 0COOCHHOCTH
cpen obutanus opranu3mMoB. [Iprcmoco0aeHnsT OpraHu3MOB K KU3HH B Pa3HBIX cpefax.

buonorunueckue putmbl. BHenHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJIUYHbBIC
puTMBl. [Iprucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HH.

XKuznennsie opmbl opranu3moB. [lonsarue o >xu3HeHHOUW (opme. JKuzHeHHbIE
dbopMBl pacTeHHWi: JEepeBbs, KyCTApPHHUKH, KYCTApHUYKH, MHOTOJICTHHE TpPaBhlI,
onHoNeTHUE TpaBbl. JKu3HeHHBIE (OPMBI >KUBOTHBIX: THUIPOOMOHTHI, T'€OOMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHHS M 00pa3a )KU3HHU.

buotnueckue ¢dakTopel. Bumbl OMOTHYECKMX B3aUMOJECUCTBHUI: KOHKYPEHIIMS,
XUIIHUYECTBO, cuMOMO03 u ero Qopmbl. [lapasuTusMm, Koomepauus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyieOHU4YecTBO). HeTpoduueckue B3auMoaeicTBus
(Tommueckue, dopudeckue, hadpuueckue). 3HaUCHUE OMOTHUYECKHUX B3aMMOJICHCTBUI
JUIs. CYIIECTBOBAaHMSI OpPraHU3MOB B cpeie oOutanus. [IpuHIUI KOHKYPEHTHOTO
VCKJIFOUYEHUS.

JleMoHcTpanuu

Tabmuubr U cxembl: «Okosorudeckue (pakropb», «CBETOBOM  CHEKTP»,
«IKOJIOTUYECKUE TPYMMbl >KUBOTHBIX IO OTHOIICHHIO K CBETY», «TerIoKpOBHbIE
JKUBOTHBIE», «XOJOAHOKPOBHBIE JKHUBOTHBIE», «DU3HOJOTHYECKUE  aJanTallu
KUBOTHBIX», «Cpeibl 0OMTaHUsI OpraHU3MOBY, «bruonornueckue puTMbly, « Ku3HeHHbIE
dbopMbl  pacTeHHII», «Kuznennoie  (GOpPMBI  KHUBOTHBIXY, «3JKocucreMa
HIMPOKOJIUCTBEHHOTO JIEcay, « IKOCHUCTEMA XBOMHOTO Jiecay, «llenu nmutanusy,
«XumnandectBo», «[lapazutuzmy», «Konkypenius», «Cumomnosy, « KoMMeHcannzmy.

OOGopynoBanue: repbapuu pacTeHU U KUBOTHBIX, PUCTIOCOOTICHHBIX K BIUSHUIO
Pa3IMYHBIX AKOJOTHYECKUX (HaKTOPOB, TepOapuu CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTCHUH, CBETOJIIOOUBBIC, TEHEIIOOUBBIE M TEHEBBIHOCIUBBHIC
KOMHATHBIE pacTeHUs, repOdapurl W KOJUICKIUM TEIJIONIOOUBBIX, 3UMOCTONKHX,
MOpPO30YCTOMYMBBIX pACTEHUN, 4dyuera TMTUIl U 3Bepeil, repbapuu pacTeHH,
OTHOCSIIIUXCSL K TUTpoduTam, kcepopuraM, Me30puTaM, KOMHATHBIE PACTEHUSI JTAHHBIX
TPy, KOJUISKIINH KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax, repoapuu U KOJJICKIIUU
pacTeHUil U JKUBOTHBIX, OOJAJAIOIIMX YepTaMH MPHUCIOCOOJCHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIOBUHM KU3HHM, TepOapuud W KOJUIGKIIMM PACTEHUW U >KUBOTHBIX
pPa3TUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH >KHUBOTHBIX, YYACTBYIOIIMX B PA3TUYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGoparopHas paboTta «BbIBICHUE MPUCIOCOOJCHUN OPTraHU3MOB K BIIMSHUIO
CBETa».

JlabopaTtopHasi pabora «BplIsiBIieHHE MNPUCTIOCOOJIECHUN OPTraHU3MOB K BIUSHUIO
TEMIEPATYPbD».

JlabopaTopHas paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOuTaHUs.
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Tema 8. Iko/10rusi BU0B ¥ MOMYJISI LU A

DKOJIOTHUECKHUE XapPaKTEPUCTUKUA TomyJsiiuu. [lomymsiusa kak OWonoruveckas
cucteMa. Poilb HEOAHOPOMHOCTH cCpenbl, (pu3nyecknx OapbepoB M OCOOCHHOCTEU
Owonorni BUAOB B (OPMHUPOBAHWU TIPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIINN.
OcCHOBHbBIEC TIOKA3aTEIU MOMYJSLUKA: YACIEHHOCTh, TUIOTHOCTh, BO3PACTHASI U TMOJIOBAas
CTPYKTYypa, pOKIAa€MOCTh, TPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIUSI.

Dxosiornyeckasi CTpykrypa mnonyiasuud. OIEHKa 4YHCICHHOCTH MOMYJISINY.
JuHamuka mnonmynsiuu U e€ peryisanus. buoTudeckuil mNOTEHIMANT MOIMYJISIHH.
MopaenupoBanue IWHAMUKH HomyJsanuu. KpuBble pocTa YUCICHHOCTU TMOIMYJISIIUM.
KpuBbie BeDKHBaHUS. PeTymsaius YiCI€HHOCTH TOMYJISAIUN: POIb (PaKTOPOB, 3aBUCSIIAX
Y HE 3aBUCSIINX OT ITIOTHOCTHU. DKOJOTHUYECKUE cTparerun BuaoB (r- u K-crparerun).

[TonsiTre 00 sKoNOorMYecKoi HUIlIEe Buaa. MectrooOutanue. MHOroMepHasi MOJIEINb
skosiornyeckon Humm Jk.JM. XarumHcoHa. Pa3zMmepsl 3KOJOIMYECKOM  HUIIM.
[ToTeHumanbHas U peain30BaHHAsT HUIIIY.

Bup xak cucreMa nonysisinuid. Apeasnsl BUI0B. BUabl U X )KU3HEHHBIE CTPATETHH.
DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU MOBEAECHUS W MUIPALMI KUBOTHBIX. bHONOrnyeckue MHBA3UU
qy>KEPOJHBIX BUIOB.

JleMoHCTpanuu

[Toptper: dx.M. XaTyuHCOH.

Tabmuubl W cXeMbl:  «OKOJOTUYECKHE  XapaKTEPUCTUKU MO,
«IIpocTpaHcTBEHHAs] CTPYKTypa MOMyJsiuny, «Bo3pacTHbie MUpaMUAbl HOMYJISIIHI,
«CKOpoCTh 3acelieHs] MOBEPXHOCTU 3€MIIM Pa3IMYHbIMUA OpraHu3zMaMm», «Mojenb
skojoruyeckor Humu Jx. M. XaTanHcoHay.

ObopynoBanue: repdbapun pacTeHUH, KOJJIEKIIUHA KUBOTHBIX.

Jlaboparopnas pabota «IIprcnocoOneHust ceMsiH paCTeHUM K pacCEICHUIO.

Tema 9. Dkostorusi cood1IecTB. IKOJTOTHYECKHE CUCTEMBI.

CoobmiecTBa opraHu3MoB. broiieHos u ero cTpykrypa. CBsizu Mex Iy OpraHu3MaMu
B OHOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A.Jx. Tenciau). OyHKIMOHAIBHBIE OJIOKU
OpTraHU3MOB B JKOCHCTEME: MPOIYIIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHHU. Tpoduueckue 1enu u cetu. AOnoTuueckue OJ0KH IKocHucTeM. T10UBbI B MBI
B 3KocHucTeMax. KpyroBopoT BEHIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIC TIOKa3aTeau SKOCUCTEeMbl. buomacca u MpoAyKius. DKOJIOTHYECKHE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampapieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. IlepBuuHble WU
BTOPUYHBIC CYKIIECCUM M MX MPUYUHBI. AHTPOIOTE€HHbIE BO3JCHCTBHUS Ha CYKIIECCHUHU.
KnumakcHoe coobmiectBo. buopasznoobpasue u moaHoTa KpyroBopoTa BeIlecTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTBR.

[IpuposiHbIE 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IKocucmemvl Mopeu u
0Kearos. Ixocucmemovl MyHOp, 1eCO8, Cmenet, nYyCnbltb.
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AHTpONOreHHbIE PKOCUCTEMBI. ATrpodKocucTema. ATpoieHo3. Paznuuus Mexmy
AHTPOMOTEHHBIMU U MPUPOAHBIMHU IKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢iopa u
dayna. CunHaHTpomu3amusi TOpOACKON (ayHbl. buomornyeckoe um XO3SHCTBEHHOE
3HAQUYEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aWMOJIECHCTBUNA  OPraHHW3MOB
B 3KocucTeMax. Poib kackaonozo aghghexma u 6u0068-30upuxamopos (Kinoueswix 61U00s)
8 yHukyuonupoganuu sxocucmem. llepeHOC PHEPrUU U BEUIECTB MEXIY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIMH U IKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUM.

Mexanuszmuvl 6030eticmeus 3a2pA3HeHUll PA3HbIX MUN08 HA CYOOPSAHU3MEHHOM,
OP2aAHUIMEHHOM, NONYJSAAYUOHHOM U IKOCUCTMEMHOM YPOBHAX, OCHOBbI IKOIOSUUECKO20
HOPMUPDOBAHUSL ~ AHMPONO2EHHO20  Bo30elicmeusi.  MeTolloNorusT ~ MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOMOTE€HHBIX SKOCUCTEM.

JleMoHCTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabmuupl u cxembl: «CTpyKTypa OMOLIEHO32», « IKOCUCTEMA IUPOKOIUCTBEHHOTO
jJeca», «OJKocHUCTeMa XBOWHOro jeca», «DyHKIHMOHAIbHBIE TPYNIbl OPraHU3MOB
B ’KocucTeme», «KpyroBopot BemiecTB B 3kocuctemey, «llenu nuranus (macTouIHasi,
JNETpUTHasA)», «IDKOJOTHYECKass MUpaMHuia 4YUCe», «DKOJIOTHYECKas MNHUpaMuaa
oromMacchl», « IKoJorudeckas nupamuaa sHeprun», «OopasoBanue 0010Tay,
«llepBuuHast cykueccusi», «BoccTaHOBIEHHE Jeca IOCIE Moxkapay, «IKochcrema
o3epa», «ArpoueHos», «KpyroBopor BEImIECTB U MOTOK SHEPTUU B arpoLEHO3E»,
«IIpumepsl ypOOIKOCUCTEMY.

OOGopynoBanue. repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyyesia NOTUI[ U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX pPACTEHUM, aKBapUyM KakK MOJIEIb
9KOCHUCTEMBI.

IIpaxmuueckas paboma «VI3yueHue 1 onucanne ypoosKOCHUCTEMB.

Jlabopamopnasa paboma «V3yueHue pa3HOOOpa3zus MEJKUX IOYBEHHBIX
YIEHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

Ixckypcus « IKCKYypcus B TUIIMYHBIN OMOTeo11eHO3 (B 1yOpaBy, Oepe3HsK, elbHUK,
Ha CyXOJIOJIbHBIN WJIM MOUMEHHBIH JIyT, 03€p0, O0JIOTO)».

IKCKYpcus « IKCKYPCHs B arpO3IKOCUCTEMY (Ha MOJI€ WIH B TETUIMYHOE XO3SKUCTBO)».

Tema 10. buocdepa — rinodanbHasi IKocucTEMA

buochepa — oOmermanerapuas o6Oojouka 3emid, THA€ CYIIECTBYET WIIU
CyllecTBOBaJIa XW3Hb. Pa3BuThe mpencraBieHuit o Ouocdepe B Tpymax I. 3rocca.
VYuenne B.U. Bepraackoro o omocdepe. O6mactu O6mochepsl u e€ coctaB. JKupoe
BeIecTBO Ouochepsl U ero PyHKITHH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl Onochepbl. OcobeHHocTH OMOchepbl Kak
rJ1I00aJIbHOM 3KOcHCTeMBbl. J{MHamuueckoe paBHOBecue B Ouocdepe. KpyroopoTsl
BEIICCTB M OHMOTeOXMMHUYECCKUE IUKJIBI (Yriiepoja, a3oTa). PUTMUYHOCTh SIBJICHHM
B Onocdepe.
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3oHanbHOCTE Onocdeprl. Ilonsarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOMHBIE JIECA, CMEIIAHHBIE W IIMPOKOJIMCTBEHHBIE JIECA, CTEIH, CABAHHBI, IIyCTBIHM,
TPOMUYECKHUE Jieca, BHICOKOrOphs. KimMmaT, pacTUTenbHBIA U )KMBOTHBIM MUP OHMOMOB
CYyIIH.

CtpykTypa M (yHKUMS KMBBIX CHUCTEM, OLIEHKAa UX PECYpPCHOrO IMOTEHUMalda U
onochepHbIX PYHKIIUM.

JleMoHCcTpanuu

[Toptpetsi: B.1. Bepuanckuii, J. 3rocc.

Tabmumsr 1 cxembl: «l'eocdepsl 3emnn», «KpyroBopoT azora B mpHpome»,
«Kpyrosopor yrinepoma B npupome», «KpyroBopor Kuciopoma B - IPUPOIE»,
«KpyroBopoT Bozibl B ipupoae», «OCHOBHbIE OMOMBI cyminy, «KinumaTuueckue nosica
3emmm», «Tynapa», «Taiiray, «Cmemannbiii Jec», «lLMpoKOIUCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «IlycTbiasy», « Tponuyeckuii mecy.

Oo6opynoBanue: repOapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek u OKpyskamomas cpeaa

DKOJIOTHYECKHE KPU3UCHI U UX NpUYUHBL. Bo3zaeilicTBue yenoeka Ha Ouochepy.
3arpsi3HEHHE BO3yIIHOM cpenbl. OXxpaHa Bo3ayXa. 3arps3HeHue BOAHOM cpeapl. OXxpaHa
BOJHBIX pecypcoB. Paspymrenne mouBbl. OxpaHa IOYBEHHBIX pecypcoB. M3meHeHwne
KJINMaTa.

AHTpPOIIOTEHHOE BO3JCUCTBME HA PACTUTEIBHBIM M XUBOTHBIM Mup. Oxpana
PacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE IPUHIIMIIBI OXPaHbI PUpPoasl. KpacHsble
kHuru. Oco6o oxpansiemele npupoansie Tepputopun (OOIIT). borannueckue caapl U
300JI0TMYECKUE TTApKH.

OCHOBHBIE TPUHLUIBI yCTOWYMBOIO Ppa3BUTUS YEJIOBEYECTBA W MPUPOJBI.
PannonanbHOE€ MPUPOAOIONB30BAHUE U COXPAHEHHE OUOJOTHYECKOTO pazHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH TII00aTBHBIX SKOJOTUYECKUX KpU3ucoB. OcoOeHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE MOCIE/ICTBHSL.

Pa3BuTre METOIOB MOHUTOPUHIA Pa3BUTHUS OMACHBIX TEXHOI'€HHBIX IPOLIECCOB.
Cucmemubie uccnedoanus nepexooa K pecypcocoepezaroujeli U KOHKYpPEeHmocnocooHou
onepeemuxe. buonoeuueckoe  pasmoobpazue u  buopecypcwvi. HayuonanvHvie
UHGOpMAyUOHHbIE cUCTeMbl, 0becneyusarowue 00CmMyn K UHopmayuu no cOCMOoAHUIO
omoenvbHuIX 6u006 u dxocucmem. OcHoGbl IKOpeaburUmMayuu dKocucmem U cnocoobos
O0pvObL ¢ ODuonospedcoeHuaMuY. PeKoHCmpYKYus MOPCKUX U HA3EMHBIX IKOCUCTNEM.

JleMoHcTpanuu

Tabmuibl u cxeMbl: «3arps3HeHue armochepb», «3arpsizHeHHe THAPOChHEph»,
«3arpszuenue mouBby, «[lapaukoBeiit 3pdex», «Ocod0 oxpaHseMble MPUPOIHBIC
TeppuTOpUn», «MoeNu yrpaBiseMoro MUpay.

Ob6opynoBanue: Gororpadun oXpaHseMbIX PACTCHHM U )KUBOTHBIX KpacHoi KHUTH
Poccuiickon ®@enepanuu, KpacHol KHUTH permoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
1O BUOJIOI'MA HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS 00YUYalOIIUMHUCS
IporpaMM CpeaHero oOmiero oOpa3oBaHUA: JHMYHOCTHBIC, METaNpeAMETHbIE U
MpeMETHEBIE.

B crpykType NWYHOCTHBIX pPE3YyJbTaTOB OCBOEHHUSI MPOTPAMMbl IO OWUOJOTUH
BBIJICJICHBl CJIEAYIOIINE COCTaBIAIONIME: OCO3HAaHUE OOYyYalOIIUMUCA POCCUUCKON
rpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEEICHHUIO, HAIMYME MOTHBAallMM K OOY4YEHHIO OWOJIOTHH, LIEJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaauLMA  pa3BUTUS  OUOJOTUYECKOTO  3HAHUS, TOTOBHOCTH
U CIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH IEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPHUCYIIUMU CHUCTEME OHOJIOTHYECKOro 00pa30oBaHMs,
HaJu4yue MPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYphl, CIIOCOOHOCTH CTAaBUTh IEIU U
CTPOUTH KU3HCHHBIC TJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MNPOrpaMMbl MO OMOJIOTHU JTOCTUTAIOTCS
B  €IUHCTBEYy4YeOHOMU M BOCHHUTATEIBLHOM  JEATENBHOCTU B  COOTBETCTBUHU

C TPAAUIITMOHHBIMU POCCUHUCKUMU COIMOKYIBTYPHBIMHU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, TMPUHATHIMU B OOIIECTBE IMpaBWIaMH W HOpMaMu
NOBEJACHUS M CHOCOOCTBYIOT TIpPOLIECCAM CAMOIIO3HAHMS, CAaMOBOCHHUTAHHUS U

CaMOpPa3BUTHS, PA3BUTHS BHYTPEHHEN MO3UIIMU JTMYHOCTH, MATPUOTHU3MA U yBAKECHUS
K 3aKOHY M TIPaBOMOPSIAKY, YEIOBEKY TPYyAa U CTaplIeMy MOKOJIEHUIO, B3AUMHOTO
YBOKEHUS, OEPEKHOTO OTHOLICHUS] K KYJbTYpHOMY HACICAUI0O U  TPAJAUIHUSIM
MHOTOHAIIMOHAIILHOTO Hapoaa Poccuiickon denepaiuu, npupoie ¥ OKPYKAOLIEH CPEE.
JInuHOCTHBIE pe3yabTaThl OCBOCHUS YUEOHOT0 TIpeaMeTa « bUoIoTHs TOKHBI
OTpaXkaTh  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JIMYHOCTU, CUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHU, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
[EHHOCTSIM POCCHICKOTO O0IIECTBA, PACIIMPEHUE )KU3HEHHOTO OTbITA U OIbITa

JEATEIbHOCTU B MPOLIECCE Pean3allii OCHOBHBIX HAMPAaBJICHUN BOCIUTATEIBLHON
JEATEIIbBHOCTH, B TOM YKCJIE€ B YACTH:

1) rpaIaHCKOT0 BOCIUTAHUS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3WIMK OOYyYaroMIerocss KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPABOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIBHOCTH TPU CO3JAHUH y4eOHBIX
IPOEKTOB, PEHICHUU YYeOHBIX U IMO3HABATEIBHBIX 3a/1a4, BHITOJTHEHHH OMOJIOTUYECKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTBh ONPENENATh COOCTBEHHYIO MO3ULMIO 10 OTHOLUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYMUTHIBaTh B CBOMX JEHCTBUSX HEOOXOIUMOCTb KOHCTPYKTHUBHOTO
B3aMMOJEHCTBUS JIIOJIe C pa3HbIMU YOEXKACHUAMH, KyJIbTYPHBIMH LEHHOCTSMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOLECCE COBMECTHOTO BBINOJHEHHS yUYEOHBIX,
ITIO3HABATEIIbHBIX U MCCIEN0BATENBCKUX 3a7a4, YBAKUTEIBHOIO OTHOIICHHUS! K MHEHUIO
OIIIOHEHTOB IIPH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTB K T'YMaHUTapHOM U BOJIOHTEPCKOM NEATEIILHOCTH,

2) NIATPHOTUYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAXKIAHCKOW WIACHTUYHOCTH, NATPHOTHU3MA,
YBaXXEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Inepel PomuHOM, roproctu
3a CBOM KpaW, CBOWO PoauHy, CBOM S3BIK M KyJbTYpY, IPOLUIOE M HACTOSALIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LICHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEOUIO M NAaMATHUKAM IPUPOJBI,
JNOCTHXKEHNAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCUMCKHUX YUYEHBIX B CTAHOBJIECHHE U Pa3BUTHE
OMOJIOrMY, MOHUMAHMS 3HAUYEHHs] OMOJIOTMHM B MO3HAHWU 3aKOHOB MPHUPOABI, B JKU3HU
4eJI0BEKa U COBPEMEHHOI'O OOIIECTBA;

uaenHas yOexJAEHHOCTh, TOTOBHOCTh K CIyXEHUI0O W 3ammure OteyecTsa,
OTBETCTBEHHOCTH 3a €ro Cy1b0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;

c(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEICHNS,;

CIIOCOOHOCTh  OIICHMBATh CHUTYyalldI0 W TPUHAMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JIMYHOT'O BKJIa/Ia B IOCTPOSHUE YCTOHYMUBOTO Oy MyIIEro;

OTBETCTBCHHOE OTHOIICHUE K CBOMM POAUTENISIM, CO3JAHHUI0O CEMbH HAa OCHOBE
OCO3HAHHOTI'O MPHUHATHS LEHHOCTEHM CEMEWHOM XWU3HU B COOTBETCTBUHU C TPAAUIHSAMU
HaponoB Poccuu;

4) 3¢TeTHYeCKOro BOCIUTAHMA:

SCTETHMYECKOE OTHOIIEHHWE K MHpPY, BKJIOYas OCTETHKY ObITa, HAy4yHOI'O U
TEXHHYECKOT'O TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHUH;

[IOHMMAHKE DMOLMOHAILHOIO BO3IEHCTBHS >KUBOM IMPHUPOALI U €€ LEHHOCTH,

TOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHHE IIPOSBIISATE
KAueCcTBa TBOPUECKOM JINYHOCTH;

5) dpuznueckoro BocnuTanus, GopMUPOBAHNUS KYJIbTYPhI 3I0POBbSI 1
IMONUOHAIBLHOTO 0JIAT OOy IHSI:

IMOHMMAaHUE W pealin3allds 3JI0POBOTO M Oe30IacHoro obpasza KHU3HHU (370pOBOE
NMUTaHWE, COOJTIOICHIE TUTHCHUYECKUX TPAaBWII M HOPM, cOaJaHCUPOBAHHBIA PEKUM
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3aHATUNA U OTABIXA, PEryJsipHas (pu3nueckas akTUBHOCTD), OEpEKHOI0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (DHU3MUECKOMY M IICUXUYECKOMY
3JI0pOBBIO;

MMOHUMAHUE LIEHHOCTU MPaBUJ UHAUBUAYAJIBHOIO U KOJJIEKTUBHOIO 0O€30MacHOro
NOBEJICHUS B CUTYaLUsX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHWE TMOCIEACTBUM W HENPUSATHS BPEAHBIX NPHUBBIYEK (YHOTPEOJIICHHS
AJIKOT'0JIsI, HAPKOTUKOB, KYPEHU);

6) TPY10BOro BOCIUTAHMS:

TOTOBHOCTH K TPY1y, OCO3HAHUE LIECHHOCTH MacTePCTBA, TPYA0TI00HUE;

FOTOBHOCTh K QKTHMBHOM JICATCIBHOCTHM TEXHOJIOTMYECKOM U COIMaIbHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIMUPOBATh, ILJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITH TaKYO JIEITEIbHOCT;

MHTEpeC K pa3nuyHbiM cdepaMm npodecCHOHANBHON ACSTEIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC
’KM3HCHHBIC TLJIAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTHKECHUN
BCEM KHU3HU,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHMS:

AKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPOJIE KaK HMCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE  YPOBHS  DKOJOTMYECKOM  KYJIbTYphl: MOPUOOpPETEHHE  OIbITa
IJIAHUPOBAHHUS IOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEACTBUM I OKPYKAIOLIEH
Cpenpl;

OCO3HaHUE Ir100aIbHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U IMyTel UX pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MpHOOpETaeMble MPU W3YUCHUH OMOJIOTHUU 3HAHUS U

YMEHHUS TIPU PEIICHUU Po0JieM, CB3aHHBIX C PAlIMOHAIBHBIM MPUPOIOTIOIb30BAHUEM
(cobnrofeHue TpaBUJI TIOBEACHUS B TIPHUPOJAE, HANPABJICHHBIX HA COXPaHEHUE
paBHOBECHSI B 9KOCUCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OHOChephI);

AKTUBHOE HEINPUATHE IEUCTBUM, NMPHUHOCSIIMX BpPEI OKPYKAOLIEH IPUPOIHOU
cpene, yMEHHE TPOTHO3MPOBATH HEOJATONPHUATHBIE JKOJOTUYECKHUE TOCIECTBUS
MPEANPUHUMAECMBIX ICUCTBUN U MPEIOTBPALIATh HX;

HAJIMYKME PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKON KYJIbTYPHI,
OIIbITA JESITEIBHOCTH SKOJIOTMYECKOM HANPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
VMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM IPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOU JESATEIBbHOCTH SKOJIOTMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 IO3HAHMSI:
c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKU M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHaiore KyJbTyp,
CITIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJMKYJILTYPHOM MHDE;
COBEPIICHCTBOBAHUE SI3BIKOBOM M UWUTATEIIbCKOM KYJIbTYpbl Kak CpeACTBa
B3aMMO/ICHCTBUS MEXKTy JIFOJIbMU M TIO3HAHUSI MUDA;
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NOHUMaHHe creupUKU OMOJIOTUU KaK HAyKH, OCO3HAHUs €€ PoJu B (GOPMUPOBAHUU
pPaIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JMaHWHM  IIEJIOCTHOTO  TIPE/ICTaBICHUS
00 OKpy’KaroIeM MUpPE Kak O €AMHCTBE MPHUPOBI, YEIOBEKa M OOIIECTBA, B TTO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHUH NpoOJeM COXpaHEHUS MPUPOJIHOTIO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMHM [IJII COBPEMEHHOW IMBUIIM3ALINH:
obOecrieueHrUs HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX peIIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHS YEIIOBEUECTBA,
MOWCKa MyTeW BbIXOJAa W3 TJIOOAIBHBIX SKOJOTMYECKUX MPOoOJieM U 0OeCredeHHUs
nepexoAa K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYECHUH OMOJIOTMUECKUX 3HAHUU B LEJSAX MOBBIIMICHUS
o01Ie KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
GyHKIMOHATIBFHOM TpaMOTHOCTH — oOydaronuxcsi, QopMupyemMod TMpu HU3YYCHHUH
OMoJI0rNy;

MOHUMAHUE CYITHOCTH METOJOB TIO3HAHHUS, HCIOJB3YeMBIX B ECTECTBEHHBIX
HayKax, CIOCOOHOCTH HMCIOJb30BaTh MOJy4aeMble 3HAHUS [IJIS aHAIN3a U OOBSICHEHUS
SIBJICHMA OKPYIKAIOIIEr0 MHUpa W TMPOWCXOAAINNX B HEM H3MCHCHHH, YMCHHE JC/IaTh
000CHOBaHHBIC 3aKIIIOUEHHsS] Ha OCHOBE HAy4HBIX (DAKTOB M HMMEIOIIMXCS JIaHHBIX
C 1IEJIbIO TIOJTyYEHHMSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUSA JJISI PEIICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JIESITENIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIPHOCTh HHINBHIyAIBHO U B TPYTIIIE;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPa30BaHMUIO,
K aKTHBHOMY TTOJTYYCHHUIO HOBBIX 3HAHHWH 1O OWOJIOTHH B COOTBETCTBUH C )KH3HCHHBIMHU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI ydeOHOro mnpeamera «buomorus
BKJIIOYAIOT:  3HA4uUMble JJIsi  (OPMHUPOBAHUS  MHUPOBO33PECHUS  OOyHArOLIUXCS
MEXKIUCIUIUIMHAPHBIE  (MEXMPEAMETHBIE) OOIIEHAayYHbIE TOHSATHSA, OTpakarolue
I[EJIOCTHOCTh HAyYHON KapTHUHBI MUPA U CHIEU(DUKY METOJIOB MO3HAHUS, HCTIOJIB3YEMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIUs, SBJICHHUE, MPOIIECC, CUCTEMa, HAYUYHBIN
dbakT, MpPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HCCIEIOBaHUE,
HaOJII0/ICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE); YHUBEPCATIbHbBIC YUCOHBIC TCHCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHEIC), o0ecITeuynBaroIne
dbopmupoBanue GYHKIUOHATBLHOM TPAaMOTHOCTH U COIMAIBHOM  KOMIICTCHIIMH
00yUarIIMXCS; CIIOCOOHOCTH oOy4Jarommxcs UCIIO0JIh30BaTh OCBOEHHBIC

MEXIUCITUTUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS W YHHBEPCAJIbHBIE YydeOHBIC
JICVCTBUS B TIO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.
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B pe3ynbrare u3ydeHuss OMOJIOTMM Ha YpPOBHE CpeIHEro oO0Iiero ooOpa3oBaHUs
y oOyuyaromierocst 0yayT chopMHUpOBaHBI MO3HABATEIbHbIE YHHUBEPCAIbHBIE Y4UEOHBIC
JNEHUCTBUS, KOMMYHHUKATHUBHBIE YHHUBEPCAJIBHBIE Y4Y€OHBbIE IEHUCTBHS, PEryJsTUBHbBIE
yHUBEpCaJlbHbIe yUeOHbIE IEUCTBHS, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC ACHCTBUS
Bba3oBble JJornueckue 1eCTBUSA:

CaMOCTOSTENbHO (POPMYIUPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUU MPHUEMBI JOTUYECKOTO MBIIUICHUS (aHAIK3a,
CUHTE3a, CPaBHEHM S, KJIacCU(PUKAIUK, 0000IIEHUS ), PACKPBIBATH CMBICIT OMOJIOTUYECKHUX
NOHATUH (BBIACIATh UX XapakTEepHbIe NPU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTUMU
MOHSATUSIMHU );

ONPENEIATh LEIU AEATEIbHOCTH, 3a/1aBasl IapaMeTpPbl U KPUTEPUU UX JOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTATHI IESITEIBHOCTH C IOCTABJICHHBIMHU LIEISIMH;

UCIIOJIb30BaTh OUOJIOTMYECKUE TIOHSTHS JIJIs1 00BsICHEHUs (DaKTOB U SIBIICHUM KMBOU
MIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIAYKTHUBHBIC, JACIYKTUBHbBIC, 110 aHAJIOTUN),
BBISIBIIATH 3aKOHOMEPHOCTM M NPOTHUBOPEYMS B PACCMATPUBAEMBIX  SBJICHHUSX,
(bOopMyITUpPOBATH BHIBOJIBI U 3aKITIOYCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEACTBA I NPEACTABJIEHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUUI
Pa3HOTO PO/Jia, BHIABICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIaH pEIICHUS MPOOJEMbl C YYETOM aHajdu3a HWMEIOIIMXCS
MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTb, OIIEHMBATH COOTBETCTBHE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKHU MOCJIEACTBUMN AEATEIBHOCTH;

KOOPAUHUPOBATh U BBIMOJHITL pabOTy B YCIOBUSX PEAJbHOTO, BUPTYAIHHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

Bba3oBble uccie10BaTeIbLCKHE e CTBHS:

BJIQJICTh HaBbIKAMHU Y4YEOHO-HMCCIEAOBATEIbCKOM M TPOEKTHOW JeATEeTbHOCTH,
HABBIKAMH Pa3pEeIICHUs MPOoOJIeM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY METOJIOB PEIICHMS MPAKTHYECKUX 3a7ad, MPUMEHEHUIO pPa3JIMYHBIX METOJ/IOB
MO3HAHUS,

MCIIOJIH30BATh PA3IUYHBIC BUJIBI JICSITEIIBHOCTH 10 TIOJYYSHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINN, TPEoOPa30BAHHUIO U IPUMEHCHUIO B YUCOHBIX CUTYAIMIX, B TOM YHCIIE
TP CO3/TaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHUpOBaTH HAyYHBIH THUIN MBIIUICHUS, BIAJ€Th HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMHU TTOHATUSMH U METOJaMHU;

CTaBUTH U HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHON ACSITEIBHOCTH
Y )KM3HEHHBIX CUTYaIlUsX;
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BBISBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJIU3UpPOBATh 33/1a4y, BbIJIBUTATh
runotesy e€ peueHus, HaxXoIUTh ApTYMEHTHI JJIsl JJOKa3aTeIbCTBA CBOUX YTBEP)KIICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHaJM3UPOBATh MOJTYUYCHHBIC B XOJI€ PEIICHUS 3aJa4d PEe3yJbTaTbl, KPUTHUECKU
OIIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3BMEHEHHE B HOBBIX YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANPABIICHHBIHN MOKCK MepeHoca CpeICTB U CrIoco00B ACHCTBUS
B PO ECCUOHATIBHYIO CPENY;

YyMETh TMEPEHOCUTh 3HAHUA B TIO3HABATEIBHYIO W MPAKTUUECKYI0 00JacTH
KU3ZHEIEITEeIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00J1acTEel;

BBIJIBUTaTh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIE MOAXOAbl U PEUICHUS, CTABUTD
poOJIeMBbI U 3aJ1a4uH, TOMYCKAIOIUE albTePHATUBHBIC PEIICHMUS.

Pa6ora c undgopmanmeii:

OpUEHTHPOBATHCS B Pa3JIMYHBIX HCTOYHUKAX HH(popMauuu (TeKcTe y4eOHOTo
0CcOoOMsI, HAyYHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTrMUECKHUX CIIOBApsIX U CIIPAaBOYHHUKAX,
KOMIBIOTEpPHbIX 0a3ax JaHHbIX, B VIHTepHeTe), aHanM3UpoBaTh HH(GOPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM IMPEACTABICHUS, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U
HEIPOTUBOPEUYUBOCTb;

(opMyIMpOBATH 3aMPOCHl U IPUMEHITH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
Oounosiornueckoi nHpopMairiu, He0OXOAUMOM JIJIsl BHIOJTHEHUS YUEeOHBIX 3a/1a4;

npuoOpeTaTb  ONBIT  WCIOJB30BaHUA  MH(OPMALMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTUH, COBEPIICHCTBOBATh KYJbTYPY AKTUBHOI'O HCIIOJIB30BAHUS Pa3IUUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATHh ONTUMAJIBHYIO (POPMY MPEACTABICHUS OMOJIOTUYECKON
uH(popmaiuu (cxeMbl, rpaduKu, TMarpaMMbl, TaOJIULBI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAYUHBIN A3BIK B KAUECTBE CPEACTBA NpU pabOTe ¢ OMOJIIOTUYECKOM
uHbopMaluel: NPUMEHATh XUMUYECKUE, (PU3MYecKrue U MaTeMaTHYeCKue 3HaKU U
CUMBOJIBI, (OpMYyJIbl, aO0OpeBUATYpy, HOMEHKIIATYPY, UCII0JIb30BATh U MPE0OPa30BLIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJaJI€Th HAaBbIKAMM pACIIO3HABAHUS W 3allUThl MH(MOpManuu, UH(OOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMmyHuKkaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeiiCTBUA

OO0wmenne:

OCYIIECTBIISITh KOMMYHHUKAllMd BO BceXx cdepax >KU3HHM, aKTUBHO Y4YacCTBOBATb
B JMajore WM JTUCKYCCHUM IO CYHIECTBY OOCYyXIaeModW TeMbl (yMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBINOJHEHUS MPEAJIaracMoil 3a1auu,
YUHUTBIBATh MHTEPECHI M COTJACOBAHHOCTh MO3WULHNA JAPYTHX YYACTHUKOB JHAJIOrA WIH
JUCKYCCHUN);
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pacno3HaBaThb HeBepOaJibHbIe CpeACTBa  OOIEHUSA, T[OHMMATh 3HAYEHUE
COIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYAllMi, YMETb
cMATYaTh KOHGIUKTHI U BECTH MEPETOBOPHI;

BIIAZICTh PA3IMYHBIMH CIIOCOOAMU OOIIEHUS ¥ B3aUMOJCUCTBUS, ITOHUMATH
HAMEpPEHUS JIPYTUX JIIOJCH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHUE K COOECEAHUKY U
B KOPPEKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHas 1eSITEJIbHOCTD:

MMOHMMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMAHHON U UHAUBUYaTbHON paOOTHI
IIPY peIIeHUH OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATh HEOOXOIUMOCTh IPUMECHEHUS
rpynmnoBsiX (JOpM B3aUMOCHCTBUS NP pEIICHUU YUeOHOM 3a/1a4u;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUM C YUETOM OOIIUX UHTEPECOB
Y BO3MOXKHOCTEM Ka)KJI0TO YJeHa KOJUICKTHUBA;

NPUHUMATH L€ COBMECTHOM JEATEIIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATh
JIEUCTBUA 110 €€ IOCTHXKEHUIO: COCTABIIATH IIJIaH ACHCTBUN, PACIIPEACITIATH POJIU C YUETOM
MHEHUW yYaCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJAJIa M KaXJOT0 y4aCTHHMKA KOMAaHIbI B OOIIUN
pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE IPOEKTHI, OIEHWBATh HWJAEU C TMO3ULUHUH HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIE eHCTBUSA

Camoopranusamnus:

HCTIOJb30BaTh OUOJIOTUYECKUE 3HAHMS JJISl BBISIBJICHUS TPOOJEM M UX pEIICHUs
B KU3HEHHBIX M YUYCOHBIX CUTYaIIUSIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJICBbIE U CMBICIOBBIC YCTAHOBKHU
B CBOUX JICUCTBUSX U MOCTYIKAX M0 OTHOIIEHUIO K )KUBOM MPUPOIE, CBOEMY 3I0POBBIO
U 3JI0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIECTBJISATh IO3HABATEIbHYIO JI€SITEIbHOCTh, BBISBIATH
npoOJjieMbl, CTaBUTh U (HOPMYIUpPOBATH COOCTBEHHBIE 3ajlaud B 00Opa3oBaTEIbHON
JEATEeIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHHUS TPOOJeMbl C y4ETOM HMMEIOIIHUXCS
pECypCOB, COOCTBEHHBIX BO3MOYXKHOCTEH U TIPEIIIOYTCHHI;

JaBaTh OIIEHKY HOBBIM CUTYalIUsIM;

paCHIMPSATh PAMKH Y4e€OHOTO MPeAMETa Ha OCHOBE JTMYHBIX TTPEATIOYTCHU;

JienaTh OCO3HAHHBIA BHIOOp, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHue;
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OIICHUBATH MPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (POPMUPOBAHMIO UM IPOSIBIICHUIO IIUPOKON 3pYyIULUU B Pa3HBIX
o0nacTsx 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallHsiM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJa/IeTh HaBbIKAMH I103HABATEIbHONW pPEPIEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3yIbTATOB U OCHOBAHUM, MCIOJIb30BATh
npu€MbI peIEKCUU IS OLIEHKH CUTYalluU, BbIOOpa BEPHOIO PEILICHUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PELICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTUBBI M apPTyMEHTHI IPYTHUX IIPU aHAIU3E PE3YJIBTATOB ACSITEIBHOCTH;

IIpunsiTHe ceds1 M APYyrux:
MpUHUMATH ce0sl, TOHMMAasi CBOU HEJIOCTATKH U JOCTOUHCTBA;
NPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [IPU aHAJIU3E PE3YIbTATOB AEATEIbHOCTH;
PU3HABATH CBOE MIPABO U MPABO APYTHX HA OIMIUOKH;
pPa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUHU JPYTOT0 YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3ynabTaThl OCBOCHUS COIepkKaHusl yueOHoTo nipeamera «bromorusy»
Ha yTiyOJIEHHOM YPOBHE OPHEHTHUPOBAHbI Ha oOecrnedyeHue npoPuibHOTO oOydeHUs
oOyyvaronuxcst 6mosiornd. OHU BKJIIOYAIOT: CHEHU(PUIECKUE JIJIsi OMOJIOTHH HAy4HbIE
3HaHMS, YMEHUS © CIOCOOBI JEHCTBUHM TIO OCBOCHHIO, WHTEPIpPETAIMH U
npeo0pa3oBaHUI0 3HAHWM, BUJBI ACATEIBHOCTA MO TIOJYYEHHIO HOBBIX 3HAHMM U HX
MPUMEHEHUIO B PA3IUYHBIX yYEOHBIX, a TAaKXKE B PEANbHBIX JKU3HEHHBIX CHUTYaIlUsX.
[IpeameTHBIC Pe3yIbTATHI PEICTABICHBI IO TOJaM U3YUCHUSI.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS yueOHOTO npeamMera «buonorus» B 10 kiaacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHUU B CHCTEME €CTECTBEHHBIX
HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUpa, B MO3HAHUMU 3aKOHOB
NPUPOJBI W PEHIEHUU MPOOJEM pPaIlMOHAIBLHOTO MPUPOAOIOIL30BAHUS, O BKJAJIE
POCCHIICKUX ¥ 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE  CHCTEeMOW  OHOJIOTMYECKMX  3HAHWUW,  KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArarIme OMOJOTHIECKUE TEPMUHBI U TOHSTHS ()KU3HB, KJIETKA, OPTaHU3M,
MeTa0O0IM3M, TOMEOCTa3, CaMOPETYJISLMsI, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT M pPa3BUTHE), OMOJIOTMYECKHE TEOpUH (KJIETOYHAs Teopus
T. lIBanna, M. Illnennena, P. BupxoBa, XpoMOCOMHass TE€OpUs HACIEICTBEHHOCTH
T. Moprana), yuennst (H.J1. BaBunoBa — o 1ieHTpax MHOTO0Opa3usi U MPOUCXOXKICHUS
KYJIbTYPHBIX PAcTeHHI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB IEPBOTO MOKOJICHHUSI,
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pacuieruieHusi, YHMCTOThI TaMeT, He3aBUCUMOro HacienoBanus [. Mengens,
TOMOJIOTHYECKUX PSAAOB B HacleACTBeHHON n3meHnurBoct H.M. BaBuiosa), mpuHIUIIBI
(KOMITJIEMEHTapHOCTH );

BJIQJICHHE OCHOBHBIMM  METOJIaMH HAY4YHOTO TIO3HAHUS,  HCIOJIb3YEeMBbIX
B OHOJOTMYECKUX UCCIEJOBAHUSX JKHUBBIX OOBEKTOB (ONHCAHUE, HW3MEPEHUE,
HaOJII0/ICHHE, DKCIIEPUMEHT);

YMEHHUE BBIJICTATh CYIIECTBEHHBIC MPHU3HAKH: BHUPYCOB, KIETOK MPOKAPUOT U
9YKapHUOT, OJJHOKJIETOUYHBIX W MHOTOKJIETOUYHBIX OPraHW3MOB, B TOM 4HCIIE OAKTEpHil,
rpu0OB, pacTEHUM, >KUBOTHBIX W YEIOBEKA, CTPOCHHUS OpPraHOB M CHUCTEM OPraHoOB
pacTeHui, KUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACATEIBHOCTH, MPOTEKAIOIINX
B OpPraHM3Max PACTEHHM, JKUBOTHBIX M YeJIOBEKa, OMOJOTUYECKUX IMPOIIECCOB: OOMEHa
BEIIeCTB (MeTabONMM3M), TPEBpAIlCHUs SHEPruu, OpOKEHHUs, aBTOTPOPHOrO U
reTepoTpO(PHOro THUIIOB NHUTaHUS, (POTOCMHTE3a M XEMOCHUHTE3a, MHUTO3a, Meio3a,
ramMeToreHe3a, AIMOpPUOTeHe3a, MOCTAIMOPHOHAIBLHOTO  Pa3BUTHA, PA3MHOXKCHHS,
WHAMBHUIYAIbHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aWMOJCWCTBUS T'EHOB,
reTepo3uca, MCKyCCTBEHHOTO 0TO0pa;

yMEHUE YCTaHABJIMBATh B3aUMOCBS3M MEXKAY OpPraHOMJAAMH KJIETKU U HUX
GyHKIHUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIUSIMH, MEXKITY OpTraHAMH U
CHUCTEMaMU OpPraHOB y PAacCTEHHUH, XUBOTHBIX M 4YeJOBEKAa U MX (YHKIUSIMH, MEXKIY
CHUCTEMaMH OpPraHOB W WX (YHKIHMSIMH, MEKTy dTarlaMu OOMEHa BEIECTB, dTAallaMH
KJIETOYHOTO IIMKJIa W >KU3HEHHBIX IHKIOB OpPraHW3MOB, dTalaMyd SMOPHUOHAIBLHOTO
Pa3BUTHS, TEHOTUIIOM U (peHOTUIIOM, (EHOTUIIOM U (pakTOpaMu cpejibl OOUTaHUS;

YMEHUE BBISBIISATH OTIWYUTEIbHBIC TPU3HAKK JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE  HWCIOJIb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY JUIsI JOKa3aTeNbCTBA POJCTBA OPTaHM3MOB pPa3HBIX
CHUCTEMaTUYECKUX TPYIII;

yYMEHUE periaTh OMOJOTHYCCKUE 3a]Ja4H, BBISBIIATH TPUUYUHHO-CIICICTBCHHBIC CBS3U
MEXIY MCCIICTyEMbIMH OMOJIOTHYECKIUMH TTPOIIECCAMH U SIBJICHUSIMH, JCIIaTh BBIBOJIBI U
IIPOTHO3BI HA OCHOBAHUH TOJTyYE€HHBIX PE3YyIbTaTOB;

yMEHHE BBHITIOTHATH Ja00paTOpHbIE U MpaKTUYECKUue paboThl, COONI0IAThH MpaBuiIa
pu paboTe ¢ y4eOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, IPOBEPATh UX IKCIIEPUMEHTATBLHBIMHU CPEICTBAMH,
dbopMyupys 1eNIb UCCIIEIOBAHUS, aHAIM3UPOBATH TOJYUYCHHbBIE PE3yJIbTaThl U JENaTh
BBIBOJIBL;

YMEHHUE Y4YacTBOBaTh B Y4eOHO-UCCJIEAOBATEIbCKOM padoTe 1o OHOJIOTHH,
IKOJIOTUH U MEIIUIIMHE, TPOBOANMON Ha 0a3€ MKOJbHBIX HAYYHBIX O0IIECTB, U IMyOJIMIHO
MIPE/ICTABIIATH MMOTYYEHHBIC PE3yIbTaThl HA YIYCHHUCCKUX KOH(DEPEHIINSIX;

YMEHHE OIICHHWBATh ITHUYECKHE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B 00JacTu
Owonorni W MEAUIMHBI  (KJIOHUPOBAHHWE, HCKYCCTBEHHOE  OIUJIOJIOTBOPEHUE,
HaNpaBJIEHHOE N3MEHEHNE TeHOMA U CO3JaHNE TPAHCTEHHBIX OPTaHU3MOB);
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yMEHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynymied npodeccruoHambHOM
NEeATEIbHOCTH B 00JacTH OWOJIOTMHM, MEIUIIUHBI, OMOTEXHOJOTUU, BETEPUHAPHH,
CEIBbCKOTO XO34MCTBa, NHUIIEBOM MPOMBIIUIEHHOCTH, YTIyONsTh IMO3HABaTEIbHBIN
WHTEpEC, HAMpaBJICHHbI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH mpodeccun u
NpOJOJDKEHHEe  OMOJOTMYEeCKOTOo  O0pa3oBaHUsi B OpraHU3alMsaX  CPEIHEro
po(eCcCUOHANLHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHbIE pe3yibTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 11 kiacce
JOJDKHBI OTPaXkKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHU B CHCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAaHMM COBPEMCHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA,
B MO3HAHUM 3aKOHOB MPUPOJIbI U PEIICHUH SKOJOTHUYECKUX MPOOJIEM YEeIOBEYECTBA, a
TaKXe B PEIICHUH BOIIPOCOB PAIIMOHAIIBHOTO MPUPOI0TI0JIb30BaHUs, U B JOPMUPOBAHUN
IIEHHOCTHOTO OTHOIIEHUSI K MPHUPOJIC, OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJ€Th CUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET
OTPE/ICJICHUS] U TIOHUMaHUE CYIIIHOCTH OCHOBOIIOJIArarolnux OMOJOTUUECKUX TEPMUHOB
U MOHATUH (BUA, ’KOcucTema, Ouocdepa), OHOJIOTHUECKUE TEOpUU (IBOJIIOIMOHHAS
teopust Y. [lapBuHa, cuHTeTHueckas Teopus sBostonuu), yueHus (A.H. CesepuoBa —
0 MyTSX W HampaeieHusx sBomounu, B.M. Bepnaackoro — o Ouocdepe), 3aKOHBI
(renetnueckoro paBHoBecusi JIx. Xapau u B. BailinOGepra, 3apoJbIieBOro cxojcTBa
K.M. Bbapa), npaBmwia (Mmuaumyma 1O. JluOuxa, sKOJ0ruueckoil mupamMubl SHEPTUN),
runote3bl (runotesa «mupa PHK» V. I'unbeprta);

YMEHHE BIIaJIeTh OCHOBHBIMHU METOJIaMH HAy4YHOTO IO3HAHUS, HMCHOJIb3yEeMbIMU
B OHOJOTMYECKUX UCCIAEAOBAHUSIX >KHUBBIX OOBEKTOB M JKOCUCTEM (OMHUCaHUE,
U3MEpEeHue, HaOIIOJEHUE, DOKCIEPUMEHT), CHocoO0aMu BBISBICHHS U OLCHKHU
AHTPOMOTEHHBIX UBMEHEHUN B IPUPO/IE;

yMEHUE BBIJCNATH CYIIECTBEHHbIE TPU3HAKK: BUJIOB, OMOT€OIIEHO30B, SKOCUCTEM U
ouochepsl, CTAaOMIM3UPYIONIETO, ABMKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOIO 0TOODA,
AJTONATPUYECKOTO0 M CHUMITATPUYECKOTO BUA000pA30BaHUS, BIUSHHS JBIKYIIUX CHII
HBOJIIOIMU Ha TeHO(MOHJ TOMYJSIUU, MPUCITOCOOJICHHOCTH OPraHU3MOB K Cpefe
oOuTaHus, yepeoBaHUsl HAIpaBJICHUN HBOJIIOIMH, KPYrOBOPOTa BEIIECTB M TOTOKA
SHEPIUM B HKOCHUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3U MEK]y MPOLIECCAMU BOJIOLNH, IBUKYIIIUMHU
CUJIaMHU aHTPOIIOT€HE3a, KOMIIOHEHTAMHU Pa3UYHBIX SKOCUCTEM U MPUCTIOCOOICHUSIMU
K HUM OPTaHU3MOB;

YMEHUE BBISBIISATh OTIMUYNTEIbHBIC PU3HAKU KUBBIX CUCTEM, TPUCTIOCOOJICHHOCTh
BUJIOB K cpefie oOuTaHus, aOMOTHYECKUX U OMOTUYECKMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€ OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHCTEMAaX
CBOEH MECTHOCTHU,;

YMEHHE  WCIIOJIb30BaTh  COOTBETCTBYIOIIME  apTyMEHTBI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJISI JOKa3aTeIhCTBA POJACTBA OPTraHU3MOB Pa3HBIX
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CUCTEeMAaTHUYECKUX TPYII, B3aUMOCBSI3M OPTaHW3MOB W CpeAbl OOWTAHMS, E€IMHCTBA
Y4eJI0OBEUYECKHX pac, HEOOXOAUMOCTH COXpaHEHHSI MHOT000pa3us BUAOB U SKOCHUCTEM KaK
YCIIOBUS COCYIIECTBOBAHUS TIPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peraTh OMOJIOTUYCCKUE 3a/1a4H, BBISBIISTH IPUUNHHO-CIICICTBEHHBIC CBSI3U
MEXTy UCCIICTyEMBIMU OHMOJIOTHIECKUMHE TIPOIECCAaMH U SIBIICHUSMHU, JI€JIaTh BEIBOJIBI U
MIPOTHO3bI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBITIOJTHATH JIA0OPATOPHBIC U MPAKTHUECKHE PabOThI, COOIIONATh TIpaBuia
npu paboTte ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, IPOBEPATHh UX IKCIICPUMEHTAILHBIMU CPEICTBAMH,
dbopMyupys 1eNb UCCICIOBAHUS, aHAIU3UPOBATH MOMYyUYECHHBIC PE3ybTaThl U JENaTh
BBIBO/IHI,

YMEHHE YydYacTBOBaTh B Y4eOHO-HCCIENOBATENbCKOW paboTe 1Mo OHOJIOTHH,
9KOJIOTHH U MEIHIINHE, IPOBOAUMOM Ha 06a3e IMTKOIBHBIX HAYYHBIX OOIIECTB, U ITyOJIMIHO
MPEICTABIIATH MMOTYYEHHBIE PE3yIbTaThl HA YUYCHUUECKUX KOH(DEPEeHIIUSIX;

yMEHUE OIICHUBATh THUIOTE3bl M TEOPUU O MPOUCXOXKICHUU KU3HU, YEIOBEKa U
YeJIOBEUECKUX pac, O TMPUYMHAX, TOCIEJACTBUAX M CrIocobax MpeloTBpaIlCHUS
r100anbHbIX U3MEHEHU B Ouocdepe;

yMEHUE OCYIIECTBISITH OCO3HAHHBIA BBIOOp Oyaymied mnpodeccrnoHaNbHON
NESATEILHOCTH B 00JIACTH OMOJIOTHH, JKOJIOTMH, MPUPOJIONOJIb30BAHUS, MEIUIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SIMCTBA, IHINECBON
NPOMBIIIUICHHOCTH,  yrayOnsTh  [O3HABATEJNbHBIA  MHTEpPEC,  HaIpaBJICHHBIN
Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOPECCHH U TPOJAODKEHUE OMOIOTHIECKOTO
00pa3oBaHMs B OpraHu3aIfsaX cpeaHero npodeccuoHaIbHOTO U BHICIIET0 00pa30BaHuUs.
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TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanue tem | KomnuectBo OcHOBHBIE BUJBI I€ATEITHOCTH
[IporpamMmMmHOE conepKanue
/T y4eOHOr0 IpeAMeTa 4acoB 00yUarommXxcs
1 | Tema «buoJiOrus KaKk HaAyKa»
1.1 | buonorus kak 1 CoBpeMeHHast OMOJI0rus — PackpeiBaTh coziepkaHne TEPMUHOB U

KOMIUICKCHAs HayKa
U KaK 4acTh
COBPEMECHHOTO
oO1iecTBa

KOMILIEKCHas HayKa. KpaTkas ucrtopus
pa3BuTHs Ouoaoruu. buosornueckue
HAyKU U U3y4aeMbI€ UMH TTPOOJIEMBI.
dyHaaMEHTalbHbIE, IPUKIAIHbIE U
MMOMCKOBBIEC HAYYHBIE UCCIICOBAHUS

B OMOJIOTHH.

3HauyeHne OMOJI0ruu B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTuHbl Mupa. [Ipodeccun,
CBsI3aHHbIE C OMoJorueil. 3HaueHue
OHMOJIOTUY B IPAKTUYECKOM
JEATENBHOCTH YEIOBEKA: MEIULINHE,
CEJIIbCKOM XO035MCTBE,
MPOMBIIUIEHHOCTH, OXPaHE MPUPO/IBI.
JeMoHcTpanuu

[optpeTtsl: Apucrotens, Teodpacr,
K. JIunnei, X.b. Jlamapk, Y. /lapBuHs,
VY. Tapsen, I'. Menaens,

B.U. Bepuaackuu, N.I1. [1aBnos,

MOHSATUI: HAYYHOE MUPOBO33PEHUE,
Hay4Has KapTUHA MUpa, HAyYHbIN
METOJI, TUTIOTE3a, TEOPHSI, METO]IbI
MCCIICTOBAHMUSL.

XapakTepu3oBaTh OMOJIOTUIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U pOJIb
Cpeau IPYTUX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OTEYECTBEHHBIX
Y4EHBIX B pa3BUTHE OMOJIOTUH.
OrneHuBaTh poJib OUOIOTHYECKUX
OTKPBITUM U UCCIIEIOBAHUN B PA3BUTUHU
HayKH U MPAKTUYECKOU JeSATETbHOCTU
JIIOJIEH.

[lepeuncnsaTe npodeccuu, CBI3aHHbIE

C COBPEMEHHOM OMOJIOTHEH.
[TpuBOIUTH MpUMEPHI MPAKTUIECKOTO
MCIIOJIb30BaHUS IOCTHXKEHU OMOJIorun
B MEJIMIIMHE, CEILCKOM XO341CTBE,
MPOMBIIIEHHOCTH U OXPaHE MPUPO,IbI
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.. Meunukos, H.. BaBuios,

H.B. Tumodee-Pecorckuii,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabuuiibl M cxeMbl: «CBSI3b OMOIOTHHI
C ApyruMu Haykamm», «Cucrema

OMOJIOTUYECKUX HAYK
Ntoro yacoB no teme 1
2 | Tema «’KuBble cucTeMBbI U UX H3y4YeHHE)
2.1 | XKuBble CUCTEMBI U UX 1 JKuBbIE CUCTEMBI KaK IPEAMET PackpeiBaTh conepkaHue TEPMUHOB

CBOMCTBa

n3yudeHus ouosoruu. CBONCTBA )KUBBIX
CHCTEM: €AUHCTBO XUMHYECKOI'O
COCTaBa, IUCKPETHOCTH U LIEJTOCTHOCTb,
CJIOKHOCTB U YIIOPSIIOYEHHOCTD
CTPYKTYpPBI, OTKPBITOCTb,
CcaMOOpTraHU3aIKs,
CaMOBOCITPOU3BE/ICHHUE,
pa3IpaxkuMOCTh, U3MEHYHUBOCTb,

POCT U pPa3BUTHE.

JeMoHcTpanuu

Tabnuiel 1 cxeMmbl: «OCHOBHEIE
MIPU3HAKH KU3HN», «bruonornueckne
cucTeMbl», «CBOMCTBA JKUBOM
MaTEpUN»

Y [IOHATHUU: )KUBasl CUCTEMA, DJIEMEHT,
[IOAICUCTEMA, CTPYKTYPa; OTKPBITOCTB,
BBICOKAS YIIOPSAIOYEHHOCTD,
YIIPaBIIEMOCTb, HEPAPXUIHOCTD.
XapakTepu3oBaTh CTPYKTYpPY U
CBONMCTBA KUBBIX CUCTEM, OTIIMYHS
XMMHUYECKOTO COCTaBa 00BEKTOB KUBOM
Y HEXUBOU MPUPO/IbI, OO MPUHLIUIT
KJIETOYHOM OpraHU3alid KUBBIX
CUCTEM.

CpaBHUBAaTH OOMEHHBIE TPOLIECCHI

B HEKUBOU U KUBOU MPUPO/IE;
PACKpBIBATh CMBICIT PEAKLUN
MeTabou3Ma.

OOBACHATD MEXaHU3MBI
CaMOPETYJISLINY )KUBBIX CHCTEM
Pa3IMYHOTO HEPAPXUUECKOTO YPOBHS;
PacCKpbIBaTh CyTh IPUHIUIIOB
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MOJIOKUTEITBHOU U OTPUIATEILHOU
0o0paTHOM CBSI3H.

AHanu3UpoBaTh CBOMCTBA
CaMOBOCHPOU3BEACHUS, POCTA U
Pa3BUTHSI OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aIus >KUBbIX
CUCTEM

YpoBHU OpraHu3aliu KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN,
TKAHEBBIN, OPraHU3MEHHBIM,
MONYJISITUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OUOTE€OIIEHOTUYECKHI),
ouochepnsiit. [Ipomeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBbIE MPU3HAKH KUBOTO. JKHU3HB
Kak (hopma CyIIeCTBOBAHUS MaTEPHUHU.
Haykwu, usydaroniue >kKMBble CUCTEMBbI
Ha Pa3HbIX YPOBHIX OPraHU3ALNH.
N3yueHune xkuBbIX cucteM. MeTo bl
ounosornueckoit Hayku. HaGmroaenue,
U3MEPEHUE, DIKCIIEPUMEHT,
CUCTEeMaTH3allusl, METaaHaJIu3.
[ToHsITHE O 3aBUCUMON U HE3aBUCUMOM
nepemeHHou. [Inanuposanue
skcriepumenTa. [loctaHoBKa H
npoBepka rumnote3. Hyneas runoresa.
[TonsaTue BEIOOPKH U €€
JOCTOBEpHOCTH. Pa3zdpoc

B OMOJIOTHYEeCKUX JaHHBIX. OleHKa

PackpeiBats conepxanne TEPMUHOB U
MOHSATUH: 0OMEH BEIIECTB U
IIPEBpPALICHUE SHEPTUH,
CaMOBOCIIPOU3BECHUE,
CaMOpEeryJIsilivs, Pa3BUTHE, )KU3HbD,
Hay4HbIN (aKT, HAyYHBIA METO/I,
npo0iema, TUIoTe3a, TeOpHusl, MPaBUIIO,
3aKOH.

[lepeuncnsaTh NPU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3alUU KUBBIX CUCTEM U METO/IbI
OMOJIOTMYECKUX UCCIIEOBAHUM.
OnuceIBaTh 0OCOOCHHOCTH,
XapakTEPHBIE JIs1 KAXkKI0TO YPOBHS
OpraHu3alyu JKUBOTO.

Ha3zpiBath Hayku, U3y4aroniue >k uBbie
CUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3aIuu.

CpaBHUBATh MEX]Ty COOOH KUBBIC
CHUCTEMBI Pa3HbIX YPOBHEMN
OpraHu3aly U MPOUCXOISIINE B HUX
MIPOLIECCHI.

44




JIOCTOBEPHOCTH MOJIyYEHHBIX
pe3yabTaToB. [ [puunHbI HCKaKEHUS
pe3yJIbTaTOB 3KCIiepuMeHTa. [lonsaTue
CTATUCTUYECKOTO TECTA.
JleMoHCTpaMuU

Tabnuibl U cXeMbl: «YpPOBHH
OpraHu3aluy KUBOU MPUPOIBD),
«CTpoeHue )KMBOTHOM KIIETKIY,
«TkaHu )XUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOIO OPTraHNU3May,
«buoreonienosy», «buochepay,
«MeTo/1bl U3yUY€eHUs )KUBOU IPUPOABD.
Oo6opynoBanme: 1ab0paTopHOE
000pyI0BaHUE JI MPOBEICHUS
HaOJII0/ICHUM, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora
«/crionp30BaHKE Pa3IMUYHBIX METOJOB
MIPU U3YUYEHUHU KUBBIX CUCTEMY.

Iloka3pIBaTh pOJIb TUIIOTE3 U TEOPUN
B (D OPMUPOBAHUU €CTECTBEHHO-
Hay4YHOU KapTUHBI MHpA

HToro yacos 1mo reme
3 Tema «buoJiorust KJIeTKN»
3.1 | Ucropust OTKPBITHS U Knerka — crpykrypHO- PackpriBaTh coniep:;kaHre TEPMUHOB U

M3yYEHUS KIIETKHU.
Knerounas teopus

(GyHKIMOHAIbHAS €IMHULA KUBOTO.
HcTopust OTKPBITUS KIETKHU.

Pa6otel P. I'yka, A. JleBeHryxka.
Knerounas teopus (T. [lIBans,

M. lInetinen, P. Bupxos). OcHOBHbIE

TOHSITUI: KJIETKA, OPTaHEIIbI,
AYKApUOThI, TPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHASI OUOJIOTHS),
KJIETOYHAs TEOPHSI.
XapakTepu30BaTh OCHOBHBIE ATAIIbI
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MTOJIOYKEHUSI COBPEMEHHOW KJIETOUHOM
TEOPUHU.

JleMoHCcTpaMu

[loptpersl: P. I'yk, A. JleBenryk, T.
[IIBanH, M. llInelinen, P. Bupxos, K.
M. bap.

O0opynoBaHue: CBETOBOM MUKPOCKOIT,
MUKpPOTpEnapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIIBHBIX KIETOK

Pa3BUTHS LIUTOJIOTUU KaK HAYKH U €€
oopMIICHUE B KJIETOUYHYIO
OHMOJIOTHIO.

[Toxa3piBaTh BKJIa]l y4EHBIX-OMOIOTOB
B U3YYEHHE KJIETOYHOT'O CTPOEHUS
OpPIraHHU3MOB.

[lepeuncnsiTb OCHOBHBIE MOJIOKEHHUS
KJIETOYHOU TEOpUHU, OOBACHATD €€ POJIb
B ()OPMUPOBAHNH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpA.

[IpuBOIMTE TOKA3aTENbCTBA

POJICTBA OPTraHU3MOB

C UCII0JIb30BAHUEM ITOJIOKEHUI
KJIETOYHOM TEOpUU

3.2

MeTtoabl
MOJIEKYJIIPHOM U
KJIETOYHOI OMOJIOTHH

MeToabl MOJIEKYJISIPHOW U KIETOYHOU
OMOJIOTHUN: MUKPOCKOIIHS,
xpomatorpadusi, dJeKTpodopes, MEeTo 1
MEUEHBIX aTOMOB, U epeHIInaTbHOe
HEeHTpUyTUpOBAHUE,
KyJIbTUBHPOBAHHUE KIIETOK.

H3yuenue ghuxkcuposanHuvix Kiemox.
DIIEKTPOHHAS! MUKPOCKOTIUSI.
Kongokanvnas muxkpocrkonus.
Bumanwvnoe (npustcusnennoe) uzyuenue
KIEeMmOoK.

JdeMoHcTpanuu

PackpwiBath copepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
IIPUTOTOBJIEHUE CPE3OB,
nuddepeHnranbHoe OKpaluBaHNE,
xpomarorpadus, d1eKTpodopes, MeToa
MEUEHBIX aTOMOB, IIEHTPU(YTUPOBAHUE,
METOJI KYJbTYPbhl KJIETOK U TKaHEH,
MeToJ pekoMOnHaHTHRIX JJTHK.
XapakTepu30BaTh OCHOBHBIE METO/IbI
W3YUYCHHUS )KUBOU TTPUPO/IBI.

['oTOBUTH BpeMEHHBIE
MUKPOIIpEnapaThl, paccMaTpUBaTh UX
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Tabmmiet 1 cxembl: «CBeTOBOU
MHUKPOCKOI», « DIIEKTPOHHBI
MUKpOCKOm», «IcTopust pa3BUTHs
METOJI0B MUKPOCKOTIUWY.
O0opynoBaHue: CBETOBOM MUKPOCKOIT,
MUKpPOTIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEpPUATIbHBIX KIIETOK.
IIpakTHyeckas padora

«/3yueHne METOI0B KJIETOYHOU
ounonoruu (xpomartorpadusi,
anektTpodopes, auddepeHimairHoe
uentpudyruponanue, [1LIP)»

B CBETOBOM MUKPOCKOII U JIeaTh
OIMCaHHE.

OOBACHATD U COOTIOIATH MTPaBUIIA
TEXHUKUA MUKPOCKOTIUPOBAHUS

Hroro yacos no teme 2
4 | Tema «XuMHU4YECKAs1 OPraHU3ANMS KIETKI)
4.1 | Xumudeckuit cocTas 2 XUMHYECKUN COCTAB KJIETKU. Makpo-, PackpsiBaTh cozepkaHue TEPMUHOB U

KieTku. Boga n
MHHEPATbHBIC
BEIIIECTBA

MHKPO- U YJIBTPAMUKPOIJIIEMEHTBHI.
Bopna u e€ ponp Kak pacTBOpHUTENS,
peareHTa, y4acTue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIUIoperyasiuuu. MuHepanbHbIe
BEIIECTBA KJIETKU, UX OMOJIOTHYecKas
posb. POnb KaTHOHOB ¥ AHMOHOB

B KJICTKE.

JleMmoHcTpanuu

[uarpammel: «Pactipenenenne
XUMHUYECKHUX JIEMEHTOB B HEKUBOM
npupone», «Pacnpenenenue

MOHSTUI: IIEMEHTBI-OMOTEHbI, TUTIOJb,
BOJIOPOJHAs! CBSI3b, THAPO(UIBHOCTD,
ruIpoPoOHOCTB, TYProp, MUHEPAIbHbBIE
BEILECTBA, Oy(PepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[Tepeuuncnsatb 0COOEHHOCTH
XUMHUYECKOTO COCTaBA KIIETKHU.
Paznnuars Makpo-, MUKpPO- 1
YIBTPAMUKPOIJIEMEHTHI, BXOASIIHNE

B COCTaB )KMBOT'0O U MX POJIb

B OpraHHU3Me.

XapakTepu30oBaTb CTPOEHUE U CBOMCTBA
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XUMHYECKHUX 3JIEMEHTOB B )KMBOU
IIPUPOACH.

Tabsuue! u cxembl: «Ilepuoanueckas
Ta0JINIA XUMUYECKUX HIEMEHTOBY,
«CTpOoeHne MOJIEKYIIBI BOJIBD,
«BerecTBa B COCTaBe OPraHU3MOB»

BOJIBI; OOBSCHATH MPUIHUHBI €€ 0COOBIX
CBOMCTB U (DyHKITUU B KJIETKE.
[Toka3pIBaTh pOJIh KATHOHOB ¥ AaHUOHOB
B 00€CIIEYeHUHN TIPOIECCOB
KU3HEIEATEITLHOCTH (OCMOPETYJISIINA,
CO3/IaHe MEMOpPaHHOTO IMOTEHITNAIA,
perymsius paboTel 0EIKOB), pabOTHI
Oy(depHbIX cucteMm.

Y cTanaBIMBaTh B3aUMOCBSI3b CTPOSHUS
U (PYHKIIMHM HEOPTraHUYECKUX BEIIECTB
KJICTKH

4.2

Oprannueckue
BEILIECTBA KJIETKHU —
Oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nommmepsl. beaku.
AMMHOKHCIIOTHBIM COCTaB OEIKOB.
CTpyKTypbl OEITKOBOM MOJIEKYJIBI.
[lepBuuHas cTpyktypa Oenka,
MeNTHIHAS CBsA3b. BTOpudHasi,
TpPETUYHAs, YeTBEPTUUHAS CTPYKTYPBHI.
Henatypanus. CBoiicTBa OEJIKOB.
Kinaccuduxanus 0e1KoB.
buonorundeckue hyHKImMu OEIKOB.
Ipuonui.

JleMmoHcTpanuu

IHoptper: JI. [TonuHr.

Tabauibl u cxembl: «CTpoeHue
MOJIEKYJTbI OeTka, « CTPYKTYPBI
OEJIKOBOI MOJIEKYJIBI.

PackpeiBaTh copepkaHne TEPMHUHOB H
MOHSITHI: MOHOMEPBI, IIOJTUMEPHI, OETOK
(TIpoTeuH), MeNnTHI, AMUHOKHCIIOTA,
MIETITUHAS CBS3h, TOTUTICTITHI,
JeHaTypallys, peHaTyparus,
r00yIIsipHbIe U QUOPUILISIPHBIE OCTTKH,
MIPUOHBI.

XapakTepu3oBaTh OCIKHU, UX
CTPYKTYPHYIO OPTaHU3aINIO U (PYHKITUH
(cTpyKkTypHas, SJHepreTHIecKas,
CUTHAJIbHASI, PETYJISATOPHAS,
JBUTATEIIbHAS, 3aIATHAS,
(dbepMeHTaTUBHAS ).

Ha3piBaTh XUMHYECKHE OCHOBBI
dbopMuUpOBaHUS CTPYKTYP OEITKOBOI
MOJICKYJIBI.
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Oo0opynoBanue: xumuyeckas rnocyaa u
o0opy10BaHHE.

JlaGoparopuasi pabdora
«OOHapykeHue 0EIKOB € TOMOIIBIO
KaueCTBEHHBIX PEaKIIHil»

[TpuBoaMTH MpUMEPHI GUOPHILTSIPHBIX,
TJIO0YJISIPHBIX OCITKOB.

BBITIOJTHATH Ka4eCTBEHHBIC PEAKITUT
Ha 0OHapy>KEeHHE OCJIKOB B KIICTKE;
OOBSICHSITH MOTYyYCHHBIC PE3YJIbTaThI

4.3 | Oprannyeckue YrneBoasl. MoHOCaxapupl, PackpriBaTh conepkanne TEpMHUHOB U
BEIIECTBA KIICTKH — Jcaxapu/ibl, OJIMTOCaXapuabl U MOHSITUH: YIJIEBOJIbI, MOHOCAXapU/IbI,
YTIICBOIBI nosicaxapuibl. OOIINH IJIaH CTPOCHHS | AMCaXapuabl, OJIMTOCAXAPHIHI,

U (PU3UKO-XUMHUYECKHE CBOMCTBA MOJIMCaxapuibl, TII0K03a, pubo3a,
yraeBonoB. buonorndeckue GyHKkmMu | Ae30Kcupr003a, TaKT03a, MaJIbT03a,
YTJIEBOJIOB. caxapo3sa, Kpaxmall, TJIMKOTEH,
JleMoOHCTpanuu LEJUTI0JI03a.
Tabauue! u cxemsl: «CTpoeHue KnaccudunuposaTs yrieBosl
MOJIEKYJ YTJIEBOIOBY 10 CTPOCHUIO U MIEPEUUCIISITH UX
(GyHKLIMH.
[IpuBOAUTH MPUMEPHI PA3ITHUUHBIX
YTJIEBOJIOB (MOHOCAXapHUIOB,
JUCaxapuI0B, OJUTOCAXapUIOB,
MOJIMCaXapHI0B)

4.4 | Oprannyeckue Jlunmuael. I'uapodunsro-ruapododHbie | PackpbeiBaTh copepxaHue TEPMUHOB U
BEIIECTBA KJIETKH — cBoiicTBa. Knaccudukarus Iunmaos. MOHSTUH: JIMTHJIBI, TPUTIIULIEPUIBI,
JINITUIBI Tpurnuuepust, Gochonunuabl, BOCKU, | GoCOTUIHIbI, BOCKH, CTCPOUIBI,

cTepousl. bruomornueckne QyHKITMN
munugoB. OO1Me CBOMCTBA
OMoIOrHYecKUX MeMOpaH — TeKy4ecTb,
CITOCOOHOCTH K CaMO3aMbIKaHHIO,

MOy ITPOHUIIAEMOCTb.

JIMIIONIPOTEUHBI, TTTUKOIUITINAIBIL.
KnaccudunmpoBath JTunu sl
10 CTPOCHUIO; XapaKTEPU30BaTh UX

byHKIIUN
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JleMoHCTpanun
Tabmuue! u cxembl: «CTpoeHne
MOJIEKYJI JIUITHI0B)»

4.5

HyxiiennoBsie
KUCIOThL. CTpoeHue u
dbyukuu JIHK, PHK,
ATD

Hyxkneunossie kucinotel. [JJHK u PHK.
CrpoeHre HyKJIEMHOBBIX KUCIIOT.
Hyxneoruap!. [puaumn
KOMILIeMeHTapHOCTU. [IpaBuio
Uapradda. Ctpykrypa JHK — nBoiinas
Crupalib. MECTOHAXOXKICHUE U
ouonornyeckue Gyukiuu JJHK. Busr
PHK. ®ynkuun PHK B kietke.
Crpoenune monekynbsl ATO.
Makposprudeckre CBsi3u B MOJIEKYJIE
AT®. buonornueckue pynkuuu ATO.
BoccTaHoBiIEHHBIE TIEPEHOCUHNKHU, UX
(GyHKLIMH B KIETKe. /[pyaue
Hykaeozuompugocgpamor (HTD).
Cexsenupoanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEeOMUKU.

JlemoHCcTpanumn

[Toptpertsl: [Ix. YorcoH, @. Kpuk,

M. Yunkuuc, P. ®pankiun, . CaHrep,
C. Ilpy3unep.

Tabauip! u cxembl: «HykinenHoBsie
KUCJIOTB, « CTPOCHUE MOJIEKYJIbI
ATOy.

PackpriBaTh copepkaHue TEPMUHOB U
MOHATUI: J€30KCUPUOOHYKIEHHOBAS
kuciora (JIHK), pubonyknennoBas
kuciota (PHK), nykneotun, Hykieo3us,
a30TUCThIE OCHOBAHUS, aJICHUH, TyaHUH,
LUTO3UH, TAMUH, YPALIWII,
KOMILJIEMEHTapHbIE OCHOBaHUS,
anenosuHTpudochar (ATD),
MaKpO3pru4ecKas CBA3b,
CEKBEHUPOBAHHE, TCHOMMKA,
TPAaHCKPUIITOMHUKA, IPOTEOMHKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXeMaTH4eCKH U300paxkaTh CTPOCHUE
nykieornaa JJHK u qoitHoM cimpaiun
JHK, cexBenuposanue /JHK.
OmnuceiBats npouecc perumkannu JJTHK
B KJIETKE U Ha3bIBaTh €r0
OMOJIOrMYeCcKOe 3HaUEHUE.
XapakrepuzoBath pyHkuuu JJTHK.
Paznuuats ctpykTypy ¥ pynkimuu PHK.
OnuckIBaTh NPOLECC TPAHCKPUIIIUH.
CpaBHUBATh HYKJICMHOBbBIE KHUCJIOTHI
(IHK u PHK).

Xapakrepu3oBaTb 0COOEHHOCTH
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Oo0opynoBanue: XMUMUYECKAs OCyAa U
o0opy10BaHHE.

JlaGoparopuasi pabdora
«HMccnenoBanme HyKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX

ctpoenust u pyHkuuu ATO.
®opMyupoBaTh U OOBACHATH TPUHITHIT
KOMIJIEMEHTAPHOCTH U TIPABUIIO

Yapraddda

OpraHU3MOBY

4.6 | MeTomb! CTPYKTYPHOM 1 CrpyKkTrypHas 6uosorusi: PackpsIBaTh cozepKaHue TEPMUHOB U
OuosIorum OmoxumMmu4eckue u Onoduznueckue MOHATUHN: MOJICTMPOBAHUE,

UCCJIEIOBAHUS COCTaBA U KOMITBIOTEPHBIN JU3aliH.
MPOCTPAHCTBEHHOMN CTPYKTYPbI [TepeuncrnaTh nepCICKTHBHBIC
onomonexyn. Moodenupoganue HaIPaBJICHUS] HAYYHBIX UCCIICOBAaHUN
CMPYKmypwvl U OYHKYull OUOMOAEKY1 U | B CTPYKTYPHOU OUOJIOTHUH, PACKPHIBATh
ux komniekcos. Komnviomephwiii WX 3HAYCHUE JIJIT METUITUHBI 1
OU3QUH U OP2AHUYECKUL CUHNES CEJIbCKOTO XO351CTBA
OUOMONEKYL U UX HENPUPOOHBIX
ananozos

HTtoro yacoB 1o Teme 10

5 | Tema «CTpoeHue n pyHKUMH KJIETKI»

5.1 | Tunsl KJIETOK. 1 Tunbl KIETOK: dyKapuoTHYeCcKas 1 PackpbiBaTh coziepskanrne TEpMUHOB U
[Tpokapuotnueckas npokapuotuyeckad. CTpyKTypHO- MOHSTUI: IPOKAPUOTUYECKAS KIIETKA,
KJIeTKA GbyHKIIMOHATBHBIE 00pa30BaHUS KJICTOYHAsI CTCHKA, MyPEHH,

KJICTKHU. dboToCUHTETUYECKHE MEMOpaHHI,

CtpoeHne NpoKapuOTHIECKON KIIETKH.
Krnerounas crenka OakTepuii U apxeu.
OcoOEHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOI

bnareuH.

XapaktepusoBarh GOpMY B pa3Mepbl

MPOKAPUOTHIECCKUX KICTOK; PYHKITUH
TeHETHUYECKOTO arapaTa MpoKapHor.
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MPOKAPUOTHYECKUX KIETOK. MecTo u
pOJIb MPOKApPHUOT B OUOIIEHO3aX.
JleMoHCcTpaMu

Tabauier u cxembl: «CTpoeHue
AYKAPUOTHUUECKOM KIETKINY», «CTpoeHue
MPOKaAPUOTUYECKOMN KIICTKI

OnuceiBaTh MpolLIecC
cropooOpa3oBaHus, OTMEYATh €T0
3HAUYCHUE JJIsl BBDKUBaHUs OaKTepuid
MpU yXyJIUIEHUU YCIOBUN
CYILIECTBOBAHMSI.

OnuchIBaTh pa3MHOXKEHUE TPOKAPHUOT.
OueHnBaTh MECTO U POJIb IPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKapUOTHYECKOU
KJICTKHU.
[ToBepxXHOCTHBIN
anrmapar KJIeTK!

Crpoenue 1 (yHKIHMOHUPOBAHUE
DYKapUOTUYECKON KIIETKH.
[1na3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
MJ1a3MaTUYECKON MEMOpaHBI.
TpaHcropT BEIECTB yepes
IIa3MaTUYECKYI0 MEMOpaHy:
naccuBHbIU (U Py3us, odsery€Hnas
nuddy3ust), akTUBHBIHN (TIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCIIOPT).
[ToynponuiaeMocT MEMOpaHBbI.
PaboTa Hatpuii-kaqneBoro Hacoca.
DHJIOIMTO3: TUHOITUTO3, (paromuTos.
Oxk3o1uTo3. Kierounas creHka.
CrpykTypa u PyHKIUU KJIETOYHOMN
CTEHKU pacTeHUH, TpuOOB.
JdeMoHcTpanuu

Tabauue! 1 cxeMbl: «CTpoeHue
AYKapHOTUYECKOU KIETKN», «CTpoeHune

PackpriBath conepkaHue TEPMUHOB U
MOHSATHUH: TUTa3MaTUYecKast MeMOpaHa
(ra3masieMmMa), JKUJIKOCTHO-MO3anaHAs
MOJIe/Ib, MEMOpaHHBIE OCIIKU
(nepudepuueckrie, UHTETPAIbHBIE),
IMKOKAIUKC, AU y3us, ocMoc,
aKTUBHBIA TPAHCIIOPT, HJIOIUTO3,
(bharouTo3, MMHOIUTO3, SK301IUTO3,
KJIETOYHAs CTEHKA, MJIa3MOJIE€CMBbI,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTpOEHUS U PYHKITUH DYKAPHUOTUIECKON
KJIETKHU; TPAHCIIOPT BEILECTB

yepes MIa3MaTHYeCKyr0 MEMOpaHy:
[TACCUBHBIN U AaKTUBHBIW TPAHCIIOPT;
paboTy OelKOB-KaHaJIoB; padboTy
HATPUI-KaJIMEBOTO HACOCA; CTPYKTYPY U
(GyHKIMY KJIETOYHOU CTEHKH PACTEHUN
U Tpu0OOB
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KUBOTHOM KJIETKN», «CTpoeHune
PaCTUTEIBHOM KIETKUY.
Oo0opynoBaHue: CBETOBOM MUKPOCKOIT,
MUKpOIIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«M3yyeHune CBOMCTB KIIETOYHON
MeMOpaHbD»

5.3

[MuTormasma u eé
OPTraHOUJIbI

[Mutonna3ma. [{uto3omb. LluTtockemner.
JBr>xeHue nuroruia3Mbl. OpraHonibl
kJeTku. OTHOMEMOpPaHHbIE OPTAHOUIbI
KJIETKHU: SHJOIIa3MaTUYECKas CETh
(BIIC), annapat ['oab1KuU, TU30COMBI,
UX CTpoeHHE U PYHKIMU. B3auMoCBs3b
OJIHOMEMOpaHHBIX OPTraHOUIOB KJIETKH.
CrpoeHue rpanyJIsIpHOTO PETHKYIyMa.
Mexarnusm nanpaenenus 6enxos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJIsIpHBIN) SHIOTIA3MATUYECKUM
petukyiyM. CexkpeTopHasi GyHKIIUS
anmapata [onbmxu. Moougurayus
benxos 6 annapame 1 01604cu.
Copmuposka b6enxose 6 annapame
T'onvoorcu. TpaHCOPT BEIIECTB

B KJIETKE. Bakyomuu pacTuTebHbIX
kieTok. Kierounslid cok. Typrop.

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSATUH: ITUTOIIa3Ma, [IUTO30JIb,
IIUTOCKEJIET, KOMIIApPTMEHTHI,
OpraHOU/IbI, SHIOTIa3MaTHYECKas CETh
(BIIC), annapat ['oab1Ku, TU30COMBI,
BaKyOJIb, puOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KJIIETOYHBIN COK, TYprop,
MUTOXOHJPHH, KPUCTHI, TUTACTHIBI,
XPOMOTUIACTHI, JICUKOTLIACTHI,
XJIOPOIIJIACThI, CTPOMA, TPAHHI,
TUJIAKOU]I, TaMeJlIa.

XapakTepru30BaTh MUTOIIA3MY
DYKAPUOTUYECKON KIIETKHU;
KJIaCCU(UIIUPOBATH OPTAHOU/TBI

B 3aBUCHMOCTH OT OCOOCHHOCTEH MX
cTpoeHHs (0THOMEMOpaHHBIE,
IByMEMOpaHHbIE, HEMEMOpPAHHBIE);
OMHCHIBATH (DYHKIIMH KAKIOTO
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[ToryaBTOHOMHBIE OpTraHOM IbI KIIETKH:
MUTOXOHJPUH, TITIACTHUIBI.
IIpoucxooicoenue MumoxoHopuui u
naacmud. Cumbuocernes

(K.C. Mepeockosckuit, JI. Mapeynuc).
Crtpoenuie U pyHKIIUU MUTOXOHIPUHN U
ractul. [lepBuuHbie, BTOPUYHbBIC U
CJIOKHBIE TIJIACTU/TBI
(hOTOCUHTE3UPYIOIINX PYKAPUOT.
XJI0pOIIaCThl, XPOMOILIACTHI,
JICUKOIIACTHI BBICIIMX PACTEHUM.
JlemoHCcTpanun

[ToptpeTsl: K. C. MepeKKOBCKHA,

JI. Maprynuc.

Tabnuibl u cxembl: «CTpoeHHe
AYKapUOTUYECKOH KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», « CTpoeHUE
PACTUTEIBHOMN KIIETKNY, «CTpoeHue
MUTOXOHJAPUN.

ObopynoBaHue: CBETOBOM MUKPOCKOIT;
MHUKPOTPENapaTbl PACTUTEIbHBIX,
JKUBOTHBIX KJIETOK.

IIpakTHyeckas padora

«M3yyeHue NBHKEHUS [IUTOTLIa3Mbl

B PACTUTEIIbHBIX KIIETKAX».
JlabopaTopHas padora
«HMccnenoBanue miazmMonnsa

OpraHou/Ia B KJIETKE.
OOBACHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOYHBIM ITHIIEBAPECHUEM,
€ro 3Ha4YeHUe ISl OpraHu3ma.
OTtMeuaTh 3HAUYCHHUE IIMTOCKENICTA;
XapaKTeprU30BaTh €T0 DJIEMEHTHI
(MHKPOTPYOOUYKH, MUKPO(DHUITAMEHTHI,
MIPOMEKYTOUYHBIC (DUITAMEHTBI ), KX POJIb
B )KHU3HEICITEILHOCTH KJICTOK U TKaHEH
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" ACTIIIa3MOJIM3a B paCTUTCIIbHBIX
KIJIICTKax>»

5.4 | HememOpanHbie HememOpaHHbIe OpraHoubl KJIETKH PackpbiBath conepxaHue TEPMUHOB U

OpraHOU/IbI KJIIETKH Crpoenue u GyHKITUM HEMEMOpPAaHHBIX | MOHATUI: pubocoma, Ioirucoma,
OpraHOWIOB KJIETKH. PHOOCOMEL. MUKPOTPYOOUKH, TYOYTHH, KJICTOUHBIN
IIpomedsicymounvie punamenmeol. HEHTp (LIEHTPOCOMA), IICHTPUOIIH,
MukpodunaMeHTsl. AKmuHogvle neHTpocdepa, KryTUKH, PECHUYKH,
Muxpoghunamernmuol. MbllIeUHbIE 0a3anbHOE TEJbIIE.
KIJIETKU. AKMUHOBbIE KOMNOHEHNbL XapaxkTepuzoBaTh HEMeMOpaHHBIE
HeMbIUUEUHbIX KIeMOK. OpPTraHOMUJbI KIIETKU, UX CTPOCHUE U
Muxkpotpy6ouku. Kiierounsiii HEHTP. byHKIMH
CrpoeHue U IBU>KEHUE KIYTHUKOB U
pecHu4eK. MUKpoTpyOOUKH
uuToruiasMel. LlenTpuons. benku,
accoyuupos8anHvle ¢
MUKpoguramenmamu u
muxpompyobouxamu. Momopnuwle 6enxu.
JlemoHCcTpanumn
Tabmwuier u cxembl: «CTpOCHHE
KUBOTHOU KJIETKW», « CTpOCHHE
PaCTUTEIbHON KJIETKI

5.5 | Ctpoenue u GyHKIIUN Anpo. O6onouka spa, XpOMaTHH, PackpsIBaTh cofep:kaHre TEPMUHOB U
spa KapuoIuia3ma, IAPBILIKY, UX CTPOCHHUE | TIOHATHH: SAPO, siaepHas 0007104Ka,

U GyHKUMU. SAnepHblil OeTKOBbBIN
Matpukc. ITpoctpancTBeHHOE
PaCIOJIOKEHUE XPOMOCOM

B MHTEP(hA3HOM Sifpe.

SZIEPHBIE TIOPHI, HYKJICOTIa3Ma
(xapuora3Ma), reHOM, XpOMaTHH,
DYXPOMaTHH, TETEPOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
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DyXpomMamuH u 2emepoxpoMamuH.
benku xpomaTrHa — TUCTOHBI.
Jlunamuxa soepnoii 06010uKu

6 Mumo3se. HoepHuiti mpancnopm.
KieTounble BKIIIOUEHHUS.
JleMoHCTpanun

Tabymiiel u cxembl: «Sapoy»

KHUHETOXOP, KJIIETOYHbIC BKIIIOUCHUSI.
XapakTepu30BaTh KIETOYHOE PO KakK
LIEHTP yIpaBICHUS
KU3ZHENIEATEbHOCTBIO KIIETKHU;
T€HETUYECKUH almapar KJIeTOK
AYKapHoOT, CTpOeHUE U HyHKIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI JIpa U KX
B3aUMOCBSI3b C OpraHOUJaMU
LUATOIJIA3MBI

5.6. | CpaBuuTembHAS
XapaKTEePUCTHKA
KJIETOK 9yKapHOT

CpaBHUTENbHAS XaPAKTEPUCTUKA
KJIETOK 3yKapHoT (PacTUTEIbHOM,
YKUBOTHOM, TpHOHON ).
JlemoHCcTpanun

Tabmuue! u cxembl: «CTpoeHue
AYKaApUOTUYECKON KIIETKWY,
«CtpoeHue )KMBOTHOU KIIETKW,
«CTpOoeHnEe paCTUTEIBHON KIIETKI.
ObopynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlabopaTopHas padora
«M3y4yeHue ctpoeHus KIeToK
Pa3IUYHBIX OPTAHU3MOBY

XapaxkTepu3oBaTh TUIIBI KJIETOK
AYKApHUOT: PaCTUTEIbHAs, )KUBOTHAS,
rpudHasi.

CpaBHUBATh MEXKIy COOOM CTPOCHUE U
KUZHEACATEITbHOCTh 3yKAPUOTUYECKUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

NToro yacoB 1o teme
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Tema «O0MeH BE€IIECTB U IPEBPAIICHUE JHEPI'NHU B KIICTKE»

6.1

OOMEH BEIECTB —
META00IU3M

3

AccUMWIALNS U JUCCUMUIISIUS —
JIB€ CTOPOHBI MeTabomu3Ma. THumsl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
reTepoTpoHbIi. YdyacTue Kuciopoaa
B 0OMEHHBIX IIpolIeccax.
DHepreTuyeckoe 00ecrneueHrne KIeTKU:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. DepMeHTaTUBHBIN
XapakTep peakun KIE€TOYHOTO
MeTtabonusma. epMeHThI, UX
CTpPOEHHUE, CBOMCTBA U MEXAHU3M
neiictBus. Kopepmentol. OTinnuns
(epMEHTOB OT HEOPTAaHUYECKUX
KaTaJIn3aTOPOB. benkn-akTuBaTopel n
OeNKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTH (DEpPMEHTATUBHBIX PEAKIIHI
OT pa3au4HbIX (PAKTOPOB.
JleMmoHcTpanuu

Tabmibl 1 cxeMbl: « DOTOCHHTE3Y,
«IHEPreTHIEeCKUi OOMEH»,
«buocunres 6enka», «CtpoeHue

dbepmeHTay, «XeMOCHHTES).
O6opynoBaHue: CBETOBOM MUKPOCKOII,
o0opyoBaHuE JJ1s1 IPUTOTOBICHUS
IMOCTOAHHBIX 1 BPCMCHHBIX
MHUKPOIIPETapaToB.

PackpriBaTh conepikanne TEPMUHOB U
MOHSATUI: 0OMEH BEIleCTB
(MeTaboIM3M), AaCCUMUIISIITUS
(aHab0JIM3M), WM TUTACTUYCCKUM
oOMeH, nuccuMusaus (katabousm),
WJIM DHEPreTUUeCKuil 0OMeH,
aBTOTPOdBI, TETEPOTPOdHI, aHAIPOOHI,
a’po0bl, PEepMEHTBI, AKTUBHBIN LEHTD,
cyocTpaTtHas crieniu(puIHOCTb,
Ko(hepMeHTHI, OETTKU-aKTHBATOPHI U
OEJIKU-UHTUOUTOPHI.

[Tepeuncisith 0COOCHHOCTH
MJIACTUYECKOTO M SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABIIMBATh
B3aMMOCBSI3b MEXKIY INIACTUYECKUM U
ASHEPreTUYECKUM OOMEHOM.
PaznuuaTh TUTIBI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTEPOTPOPHBIN.
[Toka3pIBaTh poJIb KUCIOPOAA

B OOMEHHBIX Ipolieccax.
CxemMaTH4ecKu n300pakaTh CTPOCHUE
dbepMeHTa.

OTnunyath pepMeHTHI

OT HEOPTAHMYECKHUX KaTaIM3aTOPOB U
OTIPEIENATh UX POJIb

B (YHKIIMOHUPOBAHHUH KUBBIX CUCTEM,
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JlabopaTopHas padora

«M3yuenne KaTanuTH4eCKOn
aKTUBHOCTHU (PEPMEHTOB (HA MpUMeEpe
aMUJIa3bl UK KaTaJla3bl)y.
JlaGoparopuasi pabora

«M3yuenue pepMEHTaTUBHOTO
pacIlerieHus IepoKcuaa BOAOpo1a

B PACTUTEIBHBIX U dKUBOTHBIX KJIETKaX»

B MIPOMBIIIUICHHOCTH, B MEUITNHE,
B ITOBCETHEBHOM JKH3HU YEJIOBEKA.
CTaBUTB SKCIEPUMEHT 110 BBISIBICHUIO
KaTaJIMTUYECKON aKTUBHOCTH
MEPOKCU/IA3bl, AMUIa3bl, 00BSICHATD
MOJTyYEHHBIC PE3YJIbTAThI

6.2

ABTOTpO(DHBIN TUIT
oOMeHa BEIIECTB.
doTocunTEel

[lepBUYHBIN CHHTE3 OPTAHUYECKHAX
BEIECTB B KiieTke. DOTOCUHTE3.
AHoxcueenublll u OKCU2eHHbIU
domocunmes y baxmepuii.
Ceemocobuparoujue nuemeHmsl u
nueMeHmbl peaKkyuoHHO20 YeHmpd.
Ponb xjopormiactoB B mpoliecce
dboTocunTe3a. CBETOBAsI 1 TEMHOBAs
dazel. Pomoovixanue, Csz-, Cy-

u CAM-munwvt hpomocunmesa.
[TpoaykTUBHOCTH (POTOCHHTE3A.
Brmusiaue paznmnaabix pakTopos

Ha CKOPOCTh (DOTOCHHTE3a. SHAUCHHE
dboTocuHTE3A.

JleMmoHcTpanuu

[Hoptperst: [Ix. [Ipuctim,

K. A. Tumupsizes.

Tabmuiiel u cxeMbl: «DOTOCHHTES»

PackpeiBaTh copepxaHue TEPMUHOB U
NOHATUH: (HOTOCUHTE3, (pa3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dhotonus, hochopunupoBanue, MUKI
KanpBuna, HAJI®+ (mepeHocumk
BOJIOPO/JIA).

XapakTepu30BaTh IJIACTUYECKUN 0OMEH
Kak 3Tamn o01iero oOMeHa BEIIeCTB;
coObITHs (hOTOCUHTE3A (PEaAKINH
CBETOBOI U TEMHOBOH (ha3); poJib
XJIOPOILJIACTOB B TIpOIIecce
dboTocuHTE3A.

BbIABISATH IPUYMHHO-CIICACTBEHHBIC
CBSI3M MEX]Ty TTOTJIOIIEHUEM COTHEUHOMN
HHEPTUU XJIOPOPHUIIIIOM U CUHTE30M
Mouiekys1 ATO.

CpaBHUBATH UCXO/IHBIC BEIIIECTBA,
KOHEYHBIE TIPOYKTHI U YCIIOBUS
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MPOTEKAHUA PEAKIIUN CBETOBOU U
TeMHOBOM ¢a3 ¢poTocHHTE3A.
YcTanaBnmuBaTh B3aUMOCBSI3b MEXKIY
(OTOCHHTE30M U IBIXaHUEM; CBETOBOM
¥ TEMHOBOM peakiusiMu (OTOCUHTE3A.
OrnennBath 3Ha4YCHHUE (DOTOCHHTE3A
TUTA SKA3HU Ha 3eMiie

6.3 | ABTOTpO(dDHBII TUIT XemocuHTe3. PaznooOpasue PackpeiBaTh copepxaHue TEPMUHOB U
0OMEHa BEILIECTB. OpraHU3MOB-XE€MOCUHTETHUKOB: MOHSATHI: XeMOCHUHTE3.
XeMOCHUHTE3 HUTPUPUITPYIOIHE OAKTEPUH, OOBICHUTH CYIIIHOCTh XEMOCHUHTE3A,
JKene300aKTepuu, CepodaKTepuH, pacKpbIBaTh €ro 3HaUeHUE B Orocdepe.
BOJOPOJIHbIE OAKTEPHUH. 3HAYEHUE [IpuBOIUTH MPUMEPHI
XEMOCHHTE3a. XEMOCHHTE3UPYIOMINX OaKTEPHiA
JleMoHCTpanumn (auTpudumpyrome OaKTepuH,
[optpetsl: C. H. Bunorpaackuii, &Kese300aKkTepuu, cepoOaKTepu,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUM) U
Tabauib! v cxeMbl: «DOTOCUHTESY, XapaKkTepu30BaTh UX
«XeMOCHHTE3» KU3HEJECATEIIbHOCTD.
JlabopaTopHas padora CocTaBIiATh ypaBHEHHUSI PEAKIIUI
«CpaBHeHHE TPOLIECCOB POTOCUHTE3A U | XEMOCUHTE3A.
XEMOCHHTE32) CpaBHUBATh XEMOCHHTE3
¢ GOTOCUHTE30M
6.4 | DuepreTnyeckuii AHa’poOHBIE OpraHu3Mbl. By PackpeiBath cogepxanne TEPMUHOB U
oOMeH — opoxxenwus. [IporyKThl OpOKEHUS U MX | TIOHSITHIA: 3TAITbl YHEPTrEeTUICCKOTO
JTUCCUMUJISITAS UCITIOJIb30BAHUE YEIIOBEKOM. 00OMEeHa — MOJATOTOBUTEIHHBIMN,

AHa’po0HBIE MUKPOOPTAHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUH U

OCCKHUCIOPOIHBIN (aHAIPOOHBIH ),
KHUCIIOPOAHBIN (a3pOOHBII ); TTIMKOIU3,
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BO30yAUTENN OOJIE3HEM.

A3poOHBIE OPraHU3MBbl. JTaIbI
HEPreTHUECKOro 0OMeHa.
IToaroroBuTenbHbIN dTaIlL. [ TMKOIU3 —
OECKUCIIOPOIHOE pacilleryieHre
TJIFOKO3BI.

buonorudeckoe oKucieHue, Uiu
KJIETOYHOE JibixaHue. Posb
MUTOXOHAPHI B IIpolieccax
OHOJIOTUYECKOTO OKUCITIEHUS.
[{ukIM4yeckne peakuu.
OxucnutenbHoe pochopunpoBanue.
IHepeuss MeMopanHo20 epaouenma
npomonos. Cunmes AT®D: paboma
npomonHou ATD-cunmasol.
[IpenmyiectBa a3poOHOTO MyTH
oOMe€Ha BEIlEeCTB Mepe]] aHa3POOHBIM.
D} HeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JleMmoHcTpanuu

IToptpetsl: B. A. DHrensrapar,

IT. MuTuemnn.

TabGauuel 1 cxembl: « IHEPreTUUECKUI
oOMeEH».

JlaGoparopHasi pabdora

«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXAHUSD)

Opo’keHue, OMOJIOrMYeCKOe OKUCIICHHUE
(mpixanue), uks Kpebcea,
OKHCIUTENbHOE pochopunnpoBanue,
MPOTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnsTh 0COOEHHOCTH
HPHEPreTUYECKOro 0OMeHa B KIIETKE.
OnuceIBaTh ATAMbl PHEPTETUUECKOTO
oOMeHa (OATOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCTIOPOAHBIN) U
CpPaBHUBATH UX MEX]y COOOM.
XapakTepru30BaTh PEAKINH TTINKOJIN3a,
OpOKEeHUS, KJICTOYHOTO JbIXaHUSI.
YcTaHaBIMBaTh B3aMMOCBSI3b MEXTY
[JIUKOJIM30M, KJI€TOYHBIM JIbIXaHUEM U
cuHTe30M MosieKyn ATO.

CocTaBisTh ypaBHEHHS] OCHOBHBIX
ATANOB YHEPreTUUYECKOT0 OOMEHa

B KJIETKE.

PaccunThiBaTh YHEPreTHUECKYTO

() PEKTUBHOCTD IITUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUS.
Ha3zbIBaTh MCXO/IHBIE BEIIECTBA,
KOHEYHBIC TIPOYKTHI U YCIOBUS
MPOTEKAHMSI PEAKITHI YHEPTETUYECKOTO
oOMeHa.

CpaBHHUBATBH SHEPTETUYECKY IO
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3 HEKTUBHOCTH OECKUCIIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
IPOAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxIuii S3HepreTHIeckoro 0oOMeHa
HHEPreTHUECKOro 0OMeHa

Htoro yacos 1o teme 9
7 | Tema «HacsencrBeHHass ”HGopManus U pealu3anus eé B KJIeTKe»
7.1 | Peakiyuu MaTpUYHOTO 2 Peakiiuu MaTpu4HOIO CHHTE3A. PackpeiBaTh conepkaHue TEPMUHOB U

CHHTC3a

[TpuHIIMTT KOMIITIEMEHTAPHOCTH

B PEAKLHAX MATPUYHOTO CUHTE3A.
Peanuzanus HacneaCTBEHHOM
uH(popmanuu. ['eHeTHYecKuii Ko, ero
cBoiicTBa. TpaHnckpunuus —
MatpuuHbiii cuHTe3 PHK. ITpuHuumne:
TPAHCKPUIMIMN: KOMIUIEMEHTapPHOCTb,
AHTUIAPAJUIEIBHOCTb,
acUMMETpUUHOCTh. Co3pesanue
mampuunvix PHK 6 sykapuomuueckou
knemxke. Hexooupyrowue PHK.
JlemoHCcTpanumn

IToptper: H. K. Konpuos.

Tab6uuiibl u cxembl: «bruocunTe3
Oeinkay, «l eHeTHUEeCKNI KOI»

MOHSTHUI: T'€H, TCHETUUYCCKUN KO/,
KOJIOH (TPUILIET), CTON-KOJIOHBI,
MaTpUIa, MATPUYHBINA CUHTE3,
tpanckpunuusa, PHK-nomumepasa,
MIPOMOTOP, CIJIAWCUHT, UHTPOH, SK30H.
XapakTepru30BaTh pEaKIIMU MATPUIHOTO
CHHTE3a, CBOMCTBA FTEHETUYECKOTO KOJIa.
OnuceIBaTh ATAIbl TPAHCKPUIIIIUN U
TPAHCJISIIUM; YCTAaHABIUBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXeMaTUYECKU U300paKaTh
MATPUYHbBIE PEAKIIUN TPAHCKPUIILINY U
TPAHCISLINM.

Pemars Ouojtornueckue 3aaum Ha
ONPEAEICHUE MOCIEA0BATEIILHOCTH
nykineotu0oB JIHK u MPHK, npumensis
3HAHUS O PEAKIUSAX MATPUIHOTO
CHHTE3a, TCHETUUYECKOM KOJIC,
MIPUHITUATIE KOMIUIEMEHTAPHOCTH
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7.2

Cunres Oeska

Tpancnsauus u e€ sransl. Y4yacTue
tpancnoptHbix PHK B Gnocunrese
Oenka. YcnoBus OMOCHUHTE3a OelIKa.
KoaupoBanne aMUHOKHUCIIOT. PoJib
pubocom B OmocuHTe3€e OerKa.
JleMoHCTpanun

Tabuuip! ¥ cxeMsbl: «brocunTes
Oeikay, «l eHeTHUEeCKU Koo

PackpsiBaTh cofiepKaHue TEPMUHOB U
MOHSATHN: TPAHCIISIUS, AaHTUKOJIOH,
TPHK, amunoanmnn-tTPHK-cunTerasa
(xomaza), monupudocoma (Imoamucoma).
XapakTepu3oBaTb CBOMCTBA
F€HETUYECKOr0 KOJIa.

OnuchIBaTh 3Tanbl TPAHCIALNY U
CXeMaTUYECKU U300pakaTh MaTPUUHbIC
pEeaKuu TPaHCISALNHN.

Petiats Oronoruueckue 3aaauu

Ha onpenesienne aHTuko10HOB TPHK,
MOCJIEA0BATEIbHOCTH aMUHOKHUCIIOT
B MOJICKYJI€ O€JIKa, MPUMEHSS 3HAHUSI
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIUIIE
KOMILIEMEHTAPHOCTH

7.3

MexaHu3Mbl
AKCIPECCUU IT'€HOB

Coepementule npedcmagieHus

0 cmpoeHuu 2eHog. Opranuzaius
TCHOMA Y POKAPHOT U DYKapHOT.
Perysiiiust ak THBHOCTH T€HOB

y IpoKapuoT. I umoresa ornepoHa

(®. XKako0, XK. Mano).

Monexynsapuvie mexanuzmvl IKCHpeccuu
2enos y aykapuom. Ponv xpomamuna

6 peaynayuu pabomwl 2eHos. Perynsamus
0OMEHHBIX MPOIIECCOB B KJIETKE.
Knerounslit romeocTas.

PackpeiBats conepxanue TEpPMUHOB U
IOHSATHI: OIIEPaTOP, OTIEPOH,
CTPYKTYPHBIE I'€HbI, IPOMOTOD,
perpeccop.

OnuceIBaTh CTPYKTYpPy FEeHOMA
MPOKApHOT; XapaKTEpU30BaTh padOTy
HHYIIMOETBHOTO U perpeccuOebHOTO
OTIEPOHA.

BriaensaTe CTpyKTypHYIO U
PETYJIATOPHBIE YACTH I'€HA SYKAPHOT.
CpaBHUBATH NPOILIECCHI AKCITPECCUU
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JleMoHCTpanun
Tabmuiel ¥ cxeMsl: «bruocuHTes
Oeikay, «l eHeTUUECKUH KOO

T'CHOB Y ITPOKAPHOT U 3YKAPUOT.
XapakTepu30BaTh TUIIOTE3y OTIEPOHA
(®. XKaxko06, XK. Mano).

OnuceIBaTh MEXaHU3M MOJACPKAHUS
KJICTOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmanmonHas
ounonorus

Bupychel — HekeTouHbIE (hOPMBI JKU3HU
u oOnuratHble apa3uthbl. CTpoeHue
MIPOCTHIX U CIOKHBIX BUPYCOB,
peTpoBHUpYycOB, OakTepuodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-coodeporcawux supycos,
baxmepuogazos. Obpamuas
MPAHCKPUNYus, peeepmasa,
unmezpasa.

BupycHbie 3a001eBaHus YeTOBEKA,
JKUBOTHBIX, pactenuid. CITA/,
COVID-19, connanbubie U
MEIIUIIMHCKHE MPOOIEMBI.
buoungopmamura: unmeepayus u
ananuz boavuux maccusos («bigdatay)
CMPYKMYPHBLIX OUOI02ULECKUX OAHHBLX.
Hanomexnonozuu 6 buonoeuu u
meouyune. llpoepammupyemvie
dyukyuu 6enxos. Cnocobwvt 0ocmasku
JleKapcms.

JleMmoHcTpanuu

IToprper: 1. Y. iIBaHOBCKUI.

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSATU: BUPYC, BAPHOH, CEPALIEBUHA,
Karcuj, oopaTHas TPaHCKPUIIIHUS,
pPETpOBUPYCHI, ObakTeprodar, BUpyC
uMMyHoaeduimTa yenoseka (BUY),
MIPUPOTHO-0YaroBble MHPEKIINH.
XapakTepuzoBaTh BUPYCHI,
pETPOBUPYCHI U OakTepruodaru Kak
BHYTPHUKJIETOUHBIX APA3UTOB
MPOKAPUOT U DYKAPHOT.

W3narath runoTe3bl 3BOJIIOIMOHHOTO
MIPOUCXOK/ICHUS BUPYCOB.

OnuceIBaTh MEXAHU3M B3aUMOICUCTBUS
BHUpYyCa U KJICTKU, MHPEKIIMOHHBIH
BHUPYCHBIN ITPOILIECC.

XapakTepu30BaTh MEXaHU3MbI
BEPTUKAIBHOW U TOPU30HTAIBHON
nepeaadr BUPYCoB; 3a00J€BaAHUS
YKUBOTHBIX U PACTEHUI, BEI3bIBAEMbIE
BUpPYCaMH.

HaswiBaTh BUpyCHBIE 3a00JIeBaHUS,
BCTPEYAIOIIIUECS Y YETIOBEKA: TPUIIL,
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TaGauip! u cxemsl: «I'eHeTnyeckuit
K01, «Bupycs», «bakrepruodarmy.
IIpakTnuyeckas padora
«Co3nanue MOJIETIU BUPyCay

KJICIIEBOM DHIIE(aIUT, TeNaTuT,
COVID-19, CII1A.

Coburoath npaBuiia MOBEACHUS

B OKPY>KaroIIel NPUPOIHOU cpeie, Mep
NpOQUIAKTUKUA pacpOCTpaHEHUs

BUPYCHBIX 3a00JICBaHUM (B TOM YHCTIE
BUY-undekiun)

Htoro

9acCoOB I10 TEMC

9

8

Tema « Ku3HeHHBIA UK KJICTKH»

8.1

JKn3HEeHHBIN TUKIT
KJIETKHU

1

KJ1eTouHbI IMKII, €10 NEPUOABI U
perymsiuus. Matepdaza u MUTO3.
OcoOeHHOCTH TTPOIIECCOB,
MpOTEKAIUX B HHTEp(ase.
[ToaroroBKa KJIETKH K JEJIEHUIO.
IIpecunTeTnyeckui
(TTOCTMUTOTHYECKHI ), CHHTETUYECKUN
Y MMIOCTCUHTETUYECKUI
(MpEeMUTOTHYECKHIT) TEPUOIbI
UHTEp(a3bl.

JlemoHCcTpanumn

Ta0aunel U cxeMbl: « KHU3HEHHBINA [TUKIT
KJIETKN», «MHUTO3»

PackpwiBath conepkaHue TEPMUHOB U
MOHSATHN: KJIIETOYHBIN UK, HHTEpdasa.
[lepeuuncnsaTh nepUoIbl J)KU3HEHHOTO
IUKJIAa KJIETKU U XapaKTEePU30BaTh
MPOTEKAIOIIUE B HUX MTPOIIECCHI

8.2

MarpuuHblii CUHTE3
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
penmkanys. [ [puHIuns! pernnukanun
JAHK: koMmuieMeHTapHOCTb,
MTOJTYKOHCEPBATUBHBIN CUHTE3,
AHTUIIAPAIUIEIIBHOCTh. MexaHu3Mm

PackpbIBaTh cofiepkaHne TEPMUHOB U
MOHATHUI: perumKaius (peryIuinKanus),
KOMIIJIEMEHTaPHOCTb,
aHTUNIAPAIJIETBHOCTD,
JAHK-nmonmmmepasa, renomepa,
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permukanuu JIHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
Tesomepasa. XpoMOCOMHBIN HAOOp
KJIETKU — KapUOTHUIL. JIUTUIOUIHBIN U
rariouaHbI HAOOPBI XPOMOCOM.
['omonoruuneie XpoMocoMel. [1onoBbIe
XPOMOCOMBI.

JleMoHcTpanuu

Tabnuiibl ¥ cxeMbl: « KU3HEHHBIN 1TUKIT
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Penmukanus JIHK.

ObopynoBaHue: CBETOBOM MUKPOCKOIT;
MHUKpornpenaparsl: « MUTO3 B KIIETKax
KOpEIIKa JIyKay.

JlabopaTopHas padora

«/3yueHne XxpoMoCOM Ha TOTOBBIX
MHUKpPOIIpenapaTax»

peITMKaIMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHUBI, ICHTPOMEDA,
KapUOTHUIL, TAIUIOUIHBIN U AUTITIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, IOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapuOTHUIIOB OPraHU3MOB.
ITepeunciisiTe MPUHIUIIBI PETUTUKAIIAN
JIHK 1 naBaTh UM copepkaTesbHYIO
XapaKTEPUCTUKY.

OnuchIBaTh MEXaHU3M PETUTUKALINT
JIHK.

CxeMatnuecku U300pakaTh CTPOCHUE
MeTada3zHOU XPOMOCOMBI.

Paznuuars XpoMOCOMBI

Ha MUKpomnpenapaTax u
MukpodoTorpadpusx

8.3

JleneHue KiIeTku —
MHTO3

Henenue kinetku — MuTo3. Ctaguu
MHTO3a U MPOUCXOIAIINE B HUX
npoueccsl. Tunbel MuTo3a. Kaprokunes
U1 IATOKUHE3. bruogornueckoe
3HAYCHHUE MHUTO3A.

JdeMoHcTpanuu

Tabauie! U cXeMbl: « KU3HEHHBIN KT
KJIETKN», « CTPOEHUE XPOMOCOMY,
«Permkanusa [THK», «Muto3».

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUM: MUTO3, Tpodaza, MeTadasa,
anagasza, Tenodaza, KaApUOKHUHE3,
IIUTOKWHE3, BEPETCHO JCIICHUS,
MeTadaszHas IIacTUHKa, 0opo3aa
TICTICHHUSL.

[lepeuncnsaTh MOCIEA0BATEILHOCTh
CTaJINii MUTO3a U OMTUCHIBATH
MIPOUCXOISIIIINE HA HUX TTPOIIECCHI.
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Oo6opynoBanue: cBeToBOM MUKpockor; | CpaBHUBAaTh 0COOEHHOCTHU MPOTEKAHUS
MUKpoOIpenaparsl: « MUTO3 B KJIETKAaX | MUTO3a B PACTUTEIIbHBIX W )KUBOTHBIX
KOPEIIIKA JIYKay. KJIeTKaX.
JlabopaTopHas padora OOBACHATH OMOJIOTMYECKUM CMBICTT
«Habmoienre MUTO32a B KJIeTKax MHUTO3A.
KOHYHMKA KOpEIlKa JIyKa (Ha TOTOBBIX Pasznuyathk craguu MuTo3a
MUKpOIIpenapaTax)» Ha MHUKpOIIpenapaTax u
MuKpodoTorpadpusx
8.4 | Perymsuus 1 Perynsmust MUTOTHYECKOTO ITUKIIA PackpeiBaTh copepxaHue TEPMUHOB U

KU3HEHHOTO ITUKJIa kietku. [I[porpamMmmupyemas kiieTouHasi | MOHSATHI: anonTo3, npoyudepanus,

KJIETOK rudesb — arnornTo3. mudpepeHupoBKa.
Krerounoe si71po, XpOMOCOMBI, XapakTepu3oBaTh PEryJsiuio
GbyHKIIMOHATbHAS TCHOMHMKA. MHUTOTHYECKOTO MUK KJICTKH.
Mexarnusmol nporugepayuu, OOBICHATH OMOJIOTUYECKUM CMBICTT
ouppepenyuposxu, cmapenus u 2udeau | 3anporpaMMHUPOBAHHON KIIE€TOYHOM
knemox. «L{ugpposasn knemra» — rudeNu — arornTo3a.
ououHpopmamuyeckue mooenu VY craHaBnuBaTh B3aMMOCBSI3b MEKTY
@DYHKYUOHUPOBAHUS KIIEMKU. TOMEOCTa30M KIJIETOK U UX THOCIIBIO
JlemoHCcTpanumn
Ta0aunel U cxeMbl: « KU3HEHHBINA [TUKIT
KJIETKN», « CTPOEHUE XPOMOCOMY,
«Permkanusa JJHK», «Muto3»

Ntoro yacoB no teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranu3sm kak exuHOE 1 buonornyeckoe pazHoodpasue PackpeiBaTh cofepkaHUE TEPMUHOB U

esnoe oprann3mMoB. OTHOKJIETOYHEIE, MOHATHIN: OpTaHU3M, OPTaH, OPTaHEITBI,

KOJIOHHUAJIbHBIE, MHOTOKJICTOYHBIC CUCTEMa OpTraHoB, armapar,
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OpTraHU3MBbl.
Oco0OEHHOCTH CTPOCHUS U
KHU3ZHEJCATEIIbHOCTH OJJHOKIETOUHBIX
opranu3moB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI,
OJTHOKJIETOYHBIE BOJOPOCIH, IPYTHE

IMIPOTUCTHI. KononuanbHbie OpraHU3MEI.

BzanMocBs3b yacTeil MHOTOKJIETOYHOT'O
opranusma. TKaHU, OpraHbl U CUCTEMBbI
opraHoB. Opranu3Mm Kak €JJMHOE 11eJ10€.
I'omeocTas.

JlemoHCcTpanun

Ta0aunbl 1 cxeMbl: «OTHOKIIETOYHEBIE
BOJIOPOCIIN», « MHOTOKJIETOUYHBIE
BOJIOpOCNY, «bakTepun»,
«ITpocreiiney, «Opranbl IBETKOBBIX
pacteHunin», «CHCTEMBI OPraHOB
MMO3BOHOYHBIX JKMBOTHBIX,
«BHYTpeHHEE CTPOECHHE HACEKOMBIX).
Oob6opynoBaHme: CBETOBOM
MHKPOCKOTI; MUKPOITPENAPATHI
OJHOKJIETOYHBIX OPraHU3MOB; KHUBBIC
AK3EMIUISIPbl KOMHATHBIX PACTCHUM;
repOapuu pacTEHUMN pa3HBIX

OTJICJIOB; BJIAXKHBIE MpenapaThl
’KMBOTHBIX

(dyHKIHMOHATbHAS CHCTEMa, TOMEOCTa3.

[lepeuncnaTh CTPYKTYpHO-
(byHKIMOHATIBHBIE YAaCTH
OJIHOKJICTOUYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKAHEBbIX
OpraHU3MOB.

XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHHUS U KUZHEAECATEIbHOCTU
OJIHOKJICTOUHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHuBaTh MeX1y cOO0M
OJIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKaHEBbIC
OpraHU3MbI
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9.2

Txanu pacTeHni

Tkanu pacteHui. TUIIBI pACTUTEIBHBIX
TKaHe#: 00pa3oBaTellbHAsI, TOKPOBHAS,
IIPOBOAAIIAS, OCHOBHAS,
MexaHudeckas. OcoOeHHOCTH
CTpoeHuUs, PyHKINN U PACTIONOKEHUS
TKAHEW B OpraHaxX paCTCHUU.
JleMoHCTpanumn

TaGauIIbl U CXEMBI:

«Txanu pacrennin», «Oprassl
LIBETKOBBIX pacTeHU», «KopHEBbIE
cucteMmbl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOW MIIACTUHKI.
OobopynoBaHme: )KUBbIE FK3EMILISIPHI
KOMHATHBIX PACTE€HHI; CBETOBOU
MHUKPOCKOI; MUKPOIIPENApaThl TKAHEH.
JlabGopaTopHasi pabora

«M3yyeHue TkaHen pacTeHUIN»

PackpriBaTh copepkaHie TEPMUHOB U
MOHSTUN: TKaHb, SIUAEPMUC, TPOOKa,
KOpKa, J1y0, ApeBeCHHa, IPEeBECUHHBIE
BOJIOKHA, JIyOSIHbIE BOJIOKHA, COCY/IBI,
KaMEHHCThIE KJIETKH.

XapaKTepu30BaTh THIIBI PACTUTEIbHBIX
TKaHeil: oOpa3zoBaTeabHasi, HOKPOBHAs,
IPOBO/SILAs, OCHOBHAs, MEXaHUYECKas;
NEPEUYNCIISATE OCOOCHHOCTH UX CTPOCHHS
Y BBITIOJTHSIEMbIE (DYHKITHH

9.3

TkaHU )KUBOTHBIX U
YeJI0BEKA

TkaHu )KUBOTHBIX Y Y€IOBEKA. THIIBI
’KMBOTHBIX TKaQHCH: SIIMTEIINAIbHAS,
COCIMHUTEIIbHAS, MBIIIICYHAs, HEPBHASI.
OcobenHocTtu cTpoeHus, GyHKIMHA U
PACIIOJIOKEHUS TKAHEN B OpraHax
’KMBOTHBIX M YEJIOBEKA.
JleMmoHcTpanuu

Tabmunp! 1 cxembl: «Tkanu
YKMBOTHBIX», «CKeJIeT 4eJIOBEKay,
«ITuieBapuTenbHas CUCTEMAY,

PackpeiBath cogepxanne TEPMUHOB U
TOHSITUI: SMUTEINI, CEKPET,
MBIIIICYHBIE BOJIOKHA, HEUPOH,
HEUPOTJINSL.

XapakTepru30BaTh TKAHHU KUBOTHBIX U
YyeJIOBEKa: dIUTEIaIbHas,
COEIMHUTENbHAS, MbIILICUYHAs!, HEPBHAS;
MIEPEYUCIISITE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJIHAEMbIE (DYHKITHH
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«KpoBeHocHas cucremay,
«/lpixarenbHas cucrema», «HepBHas
cucremay, «Koxayn, «MpbllieuHas
CHUCTEMA.

O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MHUKpOTpenapaTsl TKaHEH.
JlaGoparopuasi pabdora

«V3yueHne TKaHEeN )KUBOTHBIX»

9.4

Opransbl. CucteMsl
OpraHoB

Opransl. BereratuBHbie u
Tr€HEPATUBHBIE OPTaHbl PACTEHU.
Oprasbl 1 CHCTEMBI OPTraHOB
JKUBOTHBIX U yeJoBeKa. OyHKIINU
OpraHOB M CHUCTEM OPTaHOB.
JlemoHCcTpanun

Tabsuibl u cxembl: «Opranbl
LIBETKOBBIX pacTeHui», « KopHeBbie
cuctembl», «CTpoeHue cTeds,
«CTpoeHne TMCTOBOM MIITACTUHKN,

«Cxkener yeioBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucteMay,
«JlprxaTenpHas cuctemay,
«BeigenurenbHas cucremay, « HHepBHas
CUCTEMAY», « JHJIOKPUHHASI CUCTEMAY.
ObopynoBaHue: KUBbIC YK3EMILISIPbI
KOMHATHBIX paCTeHMI; repOapuu
pacTeHU pa3HBIX OT/ICJIOB; CKEJIETHI

PackpeiBaTh conep:kaHue TEPMUHOB U
HOHSITUNA: OpraH, KOPEHb, MOOET,
LBETOK, IJIOJT, CEMS, II0JIOBBIE KEIIE3bI,
ITOJIOBBIE MPOTOKH, KOMYJIATUBHBIE
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHBIE U
reHEPAaTUBHBIEC OPraHbl PACTCHU,
COMATUYECKHUE U PETYIATOPHBIE OPTaHbI
’KMBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
UX CTPOEHUS U BBITIOJIHSIEMbIE (PYHKIIUU.
YcraHaBaMBaTh B3aMMOCBSA3U MEKITY
CTPOCHHEM OPTaHOB U X QYyHKIHUSIMHU.
PaznuyaTe BUIBI TKaHEHN, OpraHbl U
CHUCTEMBI OPTraHOB, B TOM YHCJIE
4eJI0BEeKa, Ha MUKpoIIpenaparax,
BJIQXKHBIX IIpEnapaTax, repoapusx u
MukpodoTorpadusix, TadIuIax,
MOJENAX U MYJISKAX
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MMO3BOHOYHBIX; KOJUICKIIUH
0€CI03BOHOYHBIX )KUBOTHBIX; BIAXKHBIC
npenaparthbl >)KUBOTHBIX, CKEJIET
YeJIOBEKA.

JlaGoparopuasi pabdora

«3yueHune opraHoB IIBETKOBOTO
pacTeHus»

9.5

Omnopa Tena
OpraHU3MOB

Omnopa Tena oprann3MoB. Kapkac
pactenuii. CKeneTbl OAHOKIETOUHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX.
Hapy>XHbIi1 1 BHyTpEHHUM CKEJIET.
CrpoeHne 1 TUIIBI COETMHEHUS KOCTEN.
JleMmoHCcTpauumn

Tabaunmb! u cxeMbl: «CTpoeHue
cTebs», «CTpoeHue TuCTOBOM
IJTACTUHKNY, «CKEIET 4ENOBEK.
Oo0opynoBaHme: CKENEThI
ITO3BOHOYHBIX; BJIAKHBIE IPENapaThl
YKUBOTHBIX; CKEJIET YEJIOBEKA,;
PAKOBUHBI MOJUTIOCKOB; KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOKUX

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSITHI: OIIOPHBIE CUCTEMBI, 000JIOUKH
KJIETKH, (GUOPHILIBI, KapKac, Hapy>KHbBIN
CKeJIET (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKHUM CKEJIET, BHYTPEHHUI
CKEJIeT, KOCTH (JUIMHHBIE, KOPOTKHE,
IJIOCKUE), COEAMHEHUS KOCTEM,
HETO/IBU)KHBIE (IIIBBI),
MOJTYTIOJIBH>KHbBIE, TTOJBUKHbBIC
(cycraBbl), OTHENBI CKENeTa
MO3BOHOYHBIX KUBOTHBIX: YEPETI,
OCEBOI1 CKeJET (I03BOHOYHUK, TPy AHAs
KJIETKA, XOpJa), M0sica KOHEYHOCTEH,
cBOOO/IHbIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUAN
CKEJIEThI )KUBOTHBIX, CTPOCHHE U THUIIbI
COEIMHEHUS KOCTEH.

VYcTanaBnMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OMOPHBIX CUCTEM U UX
GyHKIHUSIMU B OpTaHU3ME.
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CpaBHUBATH CTPOCHUE OMTOPHBIX CUCTEM
PaCcTEeHUN U )KUBOTHBIX

9.6 | IBmxenue JIBr>keHME OpraHu3MoB. J[BUkKEHUE PackpsiBaTh cofep:kaHle TEPMUHOB U
OpraHu3MOB OJIHOKJIETOYHBIX OPTraHU3MOB: MOHSATH: IBUKEHUE, TBUTATEIIbHbBIC
aMEOOMIHOE, )KTYTUKOBOE, PECHUYHOE. | OPTaHEJUTbI, TBIKEHUE TTPOCTEUIITNX
JIBMk€eHHE MHOTOKJIETOYHBIX (am&0omnaHoe, KTy TUKOBOE,
PaCTEHHUI1: TPOIU3MBI U HACTHH. PECHUYHOE), IBUKEHUE PACTCHUI
JIBMKEHHE MHOTOKJIETOYHBIX (Tpomnu3MBbl, HACTHUH ), MBIIIICUYHbBIC
JKUBOTHBIX M Y€JIOBEKA: MBIIIICYHAS CUCTEMBbI (COKpAaTUTEIIbHBIE BOJIOKOHIIA,
cucreMa. Peduexc. CkeneTHpIe MBIIIIBI | KOKHO-MYCKYJ/IBHEIM MELIOK, CKEJIETHAS
U ux pabora. MYCKyJIaTypa), CKeJIeTHas MbIIIIa
JleMOHCTpaun (MBIIIIEYHOE BOJIOKHO, MUO(DHOpHUILIa),
Tabuiiel u cxembl: «OTHOKIIETOUHbIE BBICIIIUE JIBUTATEIIbHBIE LICHTPHI, padoTa
BOoJtopocamy, «IIpocrenmey, MBIIIII (IBUTATEIbHAS, COMaTHUYECKas),
«Ctpoenue MpIe», « MbleyHas MBIIIIEYHOE YTOMJICHHE.
CHUCTEMA» XapakTepu30BaTh BUbI ABHKCHUS
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHu3MOB.
OnuchIBaTh CKEJIETHBIE MBIl U KX
pabory.
Y craHaBiIMBaTh B3aUMOCBS3b MEXKY
CTPOEHHUEM OMIOPHBIX CUCTEM U
JBUKEHUSIMUA OPTraHU3MOB
9.7 | Ilutanue opraHu3MOB ITutanue opranuszmos. [lornomenue PackpsiBaTh copepxaHne TEpMUHOB U

BOJIbI, YTJIEKUCIIOTO Ira3a u
MHMHEPAJIBHBIX BEIECTB PACTCHUSAMMU.
IIuTtanne )KNBOTHBIX.

MOHSATUI: MUTAHKUE, TUIIEBAPEHNUE,
MUILIEBAPUTEIIbHBIE BAKYOJIU, KUIIICUHAS
MOJIOCTh, TUIIIEBapUTEIbHAs TPYOKa,
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BHYTpHNIOIOCTHOE ¥ BHYTPUKIIETOYHOE
numieBapeHue. [lutanue mo3BOHOYHBIX
KUBOTHBIX. OTHEINBI
MUIIEBAPUTEIIHFHOTO TPAKTA.
[InieBapuTENIbHBIE KETE3HI.
[TumeBapuTenpHas cucTemMa 4ejioBeKa.
JleMoHCTpanun

TabauIIbl U CXEMBI:
«KuI1e4HononocTHeIe),
«IIumeBapuTenbHas cucreMay, «Cxema
IIATAHUS PACTEHUI.

OobopynoBaHme: )KUBBIE FK3EMILISIPBI
KOMHATHBIX PaCTEHHI; 000py10BaHNE
JUTSL IEMOHCTpAIMU TTOYBEHHOTO U
BO3IYIITHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaia 1 OeJTKOB

1oJ1 IeicTBrEM (pepMEHTOB

MUTIEBAPUTEIBHBINA TPAKT,
MTUITICBAPUTETHHBIC JKEIIE3bI,
MUTIEBAPUTEIIHHBIC COKH.
XapakTepu30BaTh MUTAaHUE KUBOTHBIX;
BHYTPHUITIOJIOCTHOE U BHYTPUKIIETOUHOE
MUIIeBapEHUE.

Pasznuyarh Ha n300pakeHUSIX (CXemax,
Ta0IuIax, MyJisbKax) OTACIbI
MUIIEBAPUTEIILHOTO TPAKTA U
MUIIEBAPUTEILHYIO CHCTEMY YEJIOBEKa.
YcTanaBIMBaTh B3aUMOCBSI3U MEKTY
CTPOEHHEM OpPTaHOB MUIIEBAPECHUS

9.8

JIpIxaHue opranu3MoB

JIpIxaHue oprannu3moB. [[pixanue
pacteHui. /[prxaHue >KMBOTHBIX.
Juddysus razoB yepe3 NOBEPXHOCTh
KieTku. KoKHOe IbIXaHue.
JIpixaTenbHast HOBEpXHOCTh. JKabepHoe
U JEroYHOE AbIXxaHue. [[prxanue
MMO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUS
JErKUX MMO3BOHOYHBIX )KUBOTHBIX.
JIpIXaTebHas CUCTEMA YETIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATHH: AbIxaHue, UG yY3Ust, KOKHOE
IbIXaHWE, OPTaHbl AbIXaHUs,
JbIXATEJIbHBIE IBUKEHHUS, JbIXaTEIbHbIN
LEHTp, JETOYHbIE 00BEMBI, KU3ZHEHHAS
EMKOCTb JIETKUX.

XapakTepru3oBaTh AbIXaHUE PACTEHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh DBOJIIOIIMOHHOE
YCIIO)KHEHUE CTPOCHUS JIETKUX
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Mexaau3M BEHTUISIIAY JIETKUX Y TITHI]
¥ MJICKOTIUTAIoNuX. Perysims
neIxaHus. JlpixaTenpbHbie 00bEMEI.
JleMoHCcTpaMu

Tabmuiel v cxembl: «JlpIxaTenbHas
CUCTEMAY.

Oo6opynoBanue: 000pyI0BaHKE
JUTSL IEMOHCTpPAIIMH OIBITOB

10 U3MEPEHUIO KU3HEHHON EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBYDKECHUN

MO3BOHOYHBIX )KUBOTHBIX.
Paznuuate Ha H300paxeHsIX (Cxemax,
TabJIMIAX, MYJISKaX ) AbIXaTEIbHYIO
CUCTEMY YE€JIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIIALIMH
JETKUX y NTUL U MJIEKOIUTAIOIINX.

Y cTaHaBIMBaTh B3aUMOCBSI3H MEKTY
CTPOEHUEM OPTaHOB JbIXaHUS U UX
(GYHKIUSAMU B OpraHu3Me

9.9

Tpancnopr BemecTs
y OpraHu3MOB

TpaHcHoOpT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCHOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHast cuctema 1 €€ OpraHsl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX M 4yenoBeka. Cepaiie,
KPOBEHOCHBIE COCYIbI M KpOBb. Kpyru
KpOBOOOpaIeH!s. DBOIIOIUOHHbIE
YCIIOHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMbI IO3BOHOYHBIX KUBOTHBIX.
Pabora cepaia u e€ perysiusi.
JlemoHCcTpanumn

Tabauiiel u cxembl: «OpraHbl
LIBETKOBBIX pacTeHui», « KopHeBbie
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHHE TMCTOBOM IJIACTUHKNY,

PackpbIBaTh coiepxaHue TEPMUHOB U
MTOHSATHI: TPAHCTIOPT BEILIECTB,
TPAHCHOPT Y PaCTEHU, KPOBEHOCHAs
CUCTEMA )KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMeHHBIE AIIEMEHTHI,
KpOBOOOpAIIeHHUE, KPYyTH
KpOBOOOpaIeHUs, CEPACUHBIN ITUKII,
mumpooObparenue, mumda,
TuM(paTUYECKUE COCYIbl,
TuM(baTUYECKUE y3IIbl, BHY TPEHHSS
cpella opraHusma.

XapakTepu30BaTh TPAHCIIOPT BEILIECTB
y pacTeHU U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.
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((KpOBCHOCHaH CHUCTCMA»,
((KpOBeHOCHBIG CHUCTEMBbI IIO3BOHOYHBIX
KHNBOTHBIX»

Pa3nnuaTh Ha N1300paXxkeHusIxX (cxemax,
TabnuIax, MyJsKax) KPOBEHOCHYIO H
TUMGpaTHUIECKYIO0 CUCTEMY YelIOBEKa.
YcraHaBIMBaTh B3aMMOCBSI3H

MEXIy CTPOCHHEM OPIraHOB
KpOBOOOpAIeHUS U UX PYHKIIUSIMHU

B OpraHu3Me

9.10

Brinenenue y
OPTaHU3MOB

Beinenenue y opranu3moB. Beienenne
y pacTeHuid. Boiienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiu. Opraisl
BblJeNeHUA. OUIIbTpanus, CEKpeuus u
oOpaTHOE BcachIBaHME KaK MEXaHU3MBbI
paboThI OPraHoOB BhICICHUS. CBS3b
MOJIOCTH TeJIa C KPOBEHOCHOM U
BBIJICTTUTEIILHON CUCTEMaMHU.
Boinenenue y mo3BOHOYHBIX )KMBOTHBIX
u yenoBeka. [Touku. CtpoeHue u
(GyHKIHOHUpPOBaHUE HEPPOHA.
OO0pa3oBaHKe MOYHU y YETIOBEKA.
JleMmoHcTpanuu

Tabyuiibl ¥ cxembl: «BblaeauTeapHas
CUCTEMaY

PackpsiBaTh cofiep:kaHle TEPMUHOB U
MIOHSATUI: BBbIJICIICHUE, TyTTALUS,
JIUCTONA, COKPATUTEIIbHBIE BAKYOJIH,
M3BUTHIE KAHAJBIIbI, 3BE34ATHIC
KJIETKH, BBIJICIUTEIbHBIE TPYOOUKH,
MaJIBIIUTUEBBI COCYIbI, IOYKH,
MOYETOYHHUK, MOYEBOH ITy3bIPb,
HepoH, Moya.

XapakTepu30BaTh MPOLIECC BBIACICHUS
Yy PACT€HUH U )KUBOTHBIX.

Paznuuate Ha n300pakeHUsIX (cxemax,
Ta0IUIax, MYJISKAaX) BBIACTUTEIBHYIO
CUCTEMY YeJIOBeKa.

OnuceIBaTh MEXaHU3M
GyHKIIMOHUPOBAaHUS HE(PPOHA; TPOIECC
00pa3oBaHUsI MOYH.

YcranaBnuBaTh B3aUMOCBSI3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUS U UX QYHKIUSIMU

B OpraHu3Me
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9.11 | 3amuTa y OpraHu3MoB 3ammra y OpraHnu3MoB. 3amura PackpbIBaTh coaep:kaHue TEPMUHOB U
Y OJJHOKJIETOUHBIX Opranu3MoB. CIIOpbl | IOHSITHIA: KaIcyJia, SH0CIOopa, IUCTa,
OaKTepuil U IUCTHI IPOCTEHIIIHX. KyTHKYJIa, CPEJCTBA TACCUBHON
3amyra y MHOTOKJIETOYHBIX PACTEHUH. | 3aIUTHI, CPEACTBA XUMUIECKOM
Kyrtukyna. CpencrBa macCUBHOM U 3aIUThI, KOKHBIC IOKPOBBI,
XUMHUYECKOM 3aIUThl. OUTOHIUBI. MMMYHUTET, UMMYHHAasl CUCTEMA,
3almura y MHOIOKJIETOYHBIX aHTUI'EH, AaHTUTEIO.
XKUBOTHBIX. [IOKpOBBI U UX XapakTepu30BaTh BUJIbI 3AIUTHI
IIPOM3BOJIHBIE. 3alUTa OpraHu3Ma Y OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
oT Oone3Hnenl. UMMyHHas cuctema OpPraHu3MOB.
yenoBeka. Kinetounslit u rymopanbHbiii | ONUCBIBATE CTPOEHUE KOKHBIX
UMMYHUTET. BpoXnEHHBIN 1 MTOKPOBOB U UX MPOU3BOIHBIX.
MpUOOPETEHHBIN crieuDUIECKUi Paznuuarh Ha n300pakeHUsX (CXxemax,
UMMYyHUTET. Teopus KJIOHAIBHO- TabJIMIaxX, MyJIsSyKaxX ) OpraHbl
cesleKTuBHOT0 uMMyHuTeTa (I1. Dpnux, | UMMyHHOM cHCTEMBI YelIOBEKa.
®.M. bepuer, C. Tonerasa). VY craHaBIMBaTh B3aUMOCBSI3H MEKTY
BocnanurenbHbie OTBETHI OPraHU3MOB. | CTPOCHHUEM OPTaHOB 3aIMUThI U X
Ponb BpoKAEHHOTO UMMYHUTETA (GyHKUMSIMU B OpraHU3Me
B Pa3BUTHH CUCTEMHBIX 3200JIEBAaHUM.
JlemoHCcTpanumn
Tabmuipel 1 cxeMbl: «Koxkay,
«mmynurer, « CTpoeHue credns»,
«CTpoeHue TMCTOBOM TUIACTHHKN

9.12 | PazapaxkumocTh Pa3zapaxuMocCTh U peryJisius PackpbiBaTh copepaHue TEPMUHOB U

U PETyJISIIIHS
Yy OpraHu3MoOB

y opranusMoB. Pazapaxumocts
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3apaxxuMoCTh U peryJisiuus

MOHATHI: Pa3apa)kUMOCTh, PETryJIsLus,
TaKCHUCBhI, POCTOBBIE BEIIECTBA
(ayKcHHBI), HEpBHAs CUCTEMA,
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y pacteHuii. PocToBbIe BemecTa u ux
3HA4YCHUE.

Hepsnas cucrema u pediaextopHas
peryisuus y )KkuBoTHbIX. HepBHas
cucTeMa u €€ OTIeJIbl. DBOJIOLHOHHOE
YCJIO0KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KMBOTHBIX. OTIEIIbI
TOJIOBHOT'O MO3T'a ITO3BOHOYHBIX
JKUBOTHBIX. Pediiekc u pedexkropHas
nyra. be3yciioBHbIE U yCIIOBHBIE
pedIieKchl.

['ymopanbHas perysius u
SHIOKPUHHASI CUCTEMA KUBOTHBIX U
yesnoBeKa. JKene3bl JHIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlericTBue
rOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKPUHHOM cucteM. [ 'unoramamo-
runodu3zapHasi cucTema.
JlemoHCcTpanumn

[Toptper: W. I1. [TaBnos.

Tabauue! u cxeMbl: «CTpoeHue
ruapb, « CTpOCHHE TUIAaHAPUNY,
«BHyTpeHHEE CTPOEHUE TOKIEBOTO
yepBsi», «HepBHas cuctema peioy,
«HepBHas cucrema JIArymKmny,
«HepBHas cucrema
npecMbIKaromxcs», « HepBHas

pedaexkTopHas perysnus, pediekc,
pednexTopHas ayra, nepeaHuil Mo3r,
IIPOMEKYTOYHBIN MO3T, CPETHUN MO3T,
MO3KE€UOK, IPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
TryMOpaJibHasl pETYJISIUs, TOPMOHBI,
SHJOKPUHHAs CUCTEMA, TMIIOTATaMO-
runodu3zapHasi CucTema.
XapakTepu30BaTh Pa3APaKUMOCTh

Yy OJTHOKJIETOYHBIX OPTraHU3MOB H
PEQIEKTOPHYIO PETYIIALINIO

Y ’KUBOTHBIX.

Pa3znuuate Ha n300pakeHUsX (cxemax,
TabJIMLaX, MyJISHKaxX ) HEPBHYIO CUCTEMY
U €€ OTIENbl; OT/AEJIbl TOJIOBHOI'O MO3Ta
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAJIBHYIO PETYJISLINAIO
y )KMBOTHBIX.

Pa3nuuaTh Ha n300pakeHUsIX (CXeMax,
TabNHIaXx, MyJIsKax ) SHIOKPUHHYIO
CUCTEMY JKMBOTHBIX U YEJIOBEKA.
Ha3sbiBaTh keie3bl 3HIOKPUHHOM
CUCTEMBI YEJIOBEKA U BIPa0aThIBAEMbIE
VUMU TOPMOHBI.

OnuceIBaTh AEMCTBUE TOPMOHOB.

Y cTanaBiaMBaTh B3aUMOCBSI3H MEKITY
CTPOEHHUEM OPraHOB HEPBHOU U
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cuctema nTuiy, «HepBHas cuctema
MJICKOTITAIONNX», « HepBHas cucrema
4eJIoBeKay, « JHIOKPUHHAS CUCTEMAY,
«Pedexcy.

OOGopynoBaHue: MOIETH TOJIOBHOTO
MO3ra Pa3IMYHBIX )KHBOTHBIX

SHAOKPUHHON CUCTEM U X PYHKIUSIMU
B OpraHu3Me.

XapakTepu30BaTh IBOJIOLMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOMI
CHUCTEMBI Y KHUBOTHBIX

Hrtoro yacos o teme 17
10. | Tema «PASMHOKEHUE U PABBUTUE OPITAHU3MOB»
10.1 | ®dopmbl pa3MHOKEHHS 1 DopMBI pa3MHOKECHHS OPTAaHU3MOB: PackpriBaTh copepkaHne TEPMUHOB U

OpraHu3mMoB

Oecrooe (BKJII0Yasi BEreTaTUBHOE) U
moJsioBoe. Buasl Oecroyioro
Pa3MHOXKEHUS: TOYKOBAHUE,
criopyJisinus, parMeHTaIms,
KJIOHUPOBAHHUE.

JlemoHCcTpanun

Tabnwuiel u cxembl: «BereratuBHOE
pa3sMHOXXeHue», « Turnbl 6ecrnoaoro
pa3MHOXEHUs», «Pa3zMHOXKEeHNE
XJIAMUIOMOHAAbDY, «Pa3MHOXKEHUE
ABIJIEHBIY, «Pa3MHOXKEHUE THUAPHI

MOHSTUI: Pa3MHOXKEHHE, TPOCTOE
JICJICHHE, TIOYKOBAHUE, CIIOPYJISIIHS,
BETETATUBHOE Pa3MHOKCHHE,
dbparMeHTanus, KIOHUPOBAHUE, TAMETHI,
CriepMaTo3ou/]l (CrepMuil), UIEKIETKA,
3Ur0oTa, KOHbIOTAIIHSL.

[lepeuncnarh 0COOEHHOCTH OECTIONOTO
¥ TTOJIOBOTO PA3MHOKCHHS OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecroyoro pa3sMHOKEHHS OPTaHU3MOB;
OMOJIOTHYECKOE 3HAaUEHUE OECIOI0ro
Pa3MHOXEHUSI.

Paznnuarts cniopy kak
CHEIUATN3UPOBAHHYIO KJIETKY,
MpeTHA3HAYCHHYIO JIJIsT OECII0JIOTO
Pa3MHOXEHUS, U CIIOPHI OAKTEPHUH.
OOBSICHATH TPEUMYLIECTBA [TOJIOBOIO
pPa3MHOXKEHUS HaJl OCCITOJIBIM.
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PackpsIBaTh pOJIb KIIOHUPOBAHUSA
B CEJICKIUU U CEIIBCKOM XO3AUCTBE

10.2

IlonoBoe
Pa3MHOXEHHUE.
Meiios

[TosnoBoe pasMHoxeHue. [1omoBbie
KJIEeTKH, Wi raMeThl. Meiio3. Ctaguu
Mmeino3a. [loBenenne xpomocom

B Merno3e. Kpoccunrosep.
buonoruueckuii cMbICa Meiio3a U
MOJIOBOTO Tipornecca. Meinos u ero
MECTO B )KM3HCHHOM IIUKJIC
OpTaHU3MOB.

JleMoHcTpanuu

Ta0muirel 1 cXeMbL: «Meio3,
«XpOMOCOMBI»

PackpriBath copepxaHie TCPMUHOB U
MOHATUH: Mei03, OMBaJICHTHI,
KPOCCHUHTOBEp, UHTEPKUHE3,
HE3aBUCHUMOE PaCHpe/ICIICHNUE;
KPOCCHUHTOBEP.

Paznuuate Ha n300pakeHUsIX (cxemax,
Ta0IUIaX ) 1 MUKpOTpenaparax 3peibie
MOJIOBBIE KIETKH MJIEKOTTUTAIOIINX U
OpraHbl PA3MHOKEHHUSI BBICIITNX
pacTeHUN.

PackpeiBaTh CymHOCTh M€103a,
XapaKTEepU30BaATh €r0 OT/IEIbHbBIC
CTaJIUU.

Onpenensate MECTO MeHO03a

B )KM3HEHHBIX [IUKJIaX PA3TUYHBIX
OpraHU3MOB.

OOBACHATH OMOJIOTHYECKUM CMBICIT
KPOCCHUHI'OBEpA, ONTUCHIBATH €TI0
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
pasinyaTh OTJEIbHbIC UX CTaAUN

Ha MUKpOTIpernapaTax 1 n300pakeHHUIX
(cxemax, TabauIax).

PackpbIBaTh 3BOJIIOIIMOHHOE 3HAYEHUE
MOJIOBOT'O PA3MHOKEHHUSI OPTaHU3MOB
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10.3

I'ameTorenes.
O6pazoBanue u
pa3BUTHUE MOJOBBIX
KJICTOK

[IpeazapoipliieBoe pa3BUTHE.
["ameTorenes y xKuUBOTHBIX. [losi0BBIE
xene3bl. OOpa3oBaHHE U PA3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHHEe MOJOBBIX KIETOK.
On010TBOPEHNE U AMOPHUOHATIBHOE
pa3BUTHE )XKUBOTHBIX. CIIOCOOBI
OILJIOJIOTBOPEHUSI: HAPYIKHOE,
BHyTpeHHee. [lapTenorenes.
JleMoHcTpanuu

Tabauib! u cxemsl: «I'ameToreHesy,
«CtpoeHne IUIEKIETKH U
CIIEPMATO30U/1a.

ObopynoBaHue: CBETOBOM MUKPOCKOIT;
MUKPOTIpENapaThl IMIEKICTOK U
CIIEPMATO30H/I0B.

JlaboparopHasi padora «3yuenue
CTPOCHHSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax»

PackpbIBaTh cofepkaHue TEPMUHOB U
IOHATHUI: TAMETOI€HES, CIIEPMATOTCHE3,
OOI€HE3, CEMEHHUKHU, SUYHUKH,
CIEPMATOrOHHUH, CIEPMATOLIHUTHI,
CIIEpPMAaTH/IbI, CIIEPMATO30UIbI,
OOTOHHMH, OOLIUTHI, MOJISIPHBIE TEIBLIA,
AULEKIIETKA, aKPOCOMA.

[lepeuncnsaTe cTaguu raMeToreHesa

Y )KMBOTHBIX.

OnuceIBaTh IPOLIECC TAMETOT€HE3A U
€ro NEPHUO/Ibl, CTPOCHHE IOJIOBBIX
KJIETOK.

Pasznuyars ocobeHHOCTH
CIIEPMATOT€HE3a U OOTCHE3a.
OnuceIBaTh IPOLIECCH OCEMEHEHUS U
OIIOZIOTBOPEHMUS, pa3HbI€ BApUAHTHI
apTEeHOTeHe3a

10.4

NnpuBuayansHoe
pa3BUTHE
OPTaHU3MOB —
OHTOI'CHE3

WMuauBuIyalibHOE pA3BUTHE
OpraHu3MOB (OHTOTE€HE3).
OMOpHOJIOTHS — HAyKa O Pa3BUTUHU
opranu3MoB. Mopgoeenes — oona

U3 271A8HbIX NPOOIEM HIMOPUOTO2UL.
Konyenyusa mopghozenos u mooenu
mopgoeenesa. Ctaguu sMOproreHesa
YKUBOTHBIX (Ha MpUMEpE JIATYIIKH).

PackpsIBaTh cofep:kaHre TEPMUHOB U
TIOHSITUI: OIUIOJJOTBOPEHUE, 3UTOTA,
Oyactomep, aKpOCOMHas peaxIus,
MPOHYKJIEYC, MAPTEHOTEHE3,
sMOpHoreHes, n1poodieHue, 6aacryna,
MOpYJIa, racTpyJia, HeUpya,
OpraHOT€HE3, IKTOJIepMa, ME30JEPMa,
SHTOJIEpPMa, 11eJIOM, HEpBHas TpyOKa,
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Hpobnenue. Tumsl gpobrieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBaHHoe Opob.ieHuUe.
Bnacmyna, munvr 6racmyn.
OcobenHocTH ApOOICHUS
MJIEKONUTAOIINX. 3apO/IbIIIEBbIC
JUCTKU (TacTpyisiius). 3aKiiajika
OpPraHoOB U TKaHEH U3 3apOJIbIIIEBIX
JUCTKOB. B3anMHoe BiusiHUE YacTen
Pa3BUBAIOIIETOCS 3aPO/IbIIIIA
(aMOpHOHaNIbHAS MHTYKIIHS ). 3aKIaIKa
TJIaHa CTPOSHUS )KHBOTHOTO KaK
pe3yabTaT HepaAPXUUECKHUX
B3aUMOJECUCTBUN I'eHOB. BinsHue
Ha HYMOpPHUOHATBHOE Pa3BUTHE
pa3nUYHbBIX (AaKTOPOB OKPYIKAIOIIEH
Cpeabl.

JlemoHCcTpanumn

[Toptper: X. [lIneman.

Tabnuiibl U cxeMbl: «OCHOBHBIE CTaINH
OHTOTCHE3a).

OobopynoBanme: mojaenb «Luki
Pa3BUTHUS JISATYIIIKNY

XopAa, KUIIeyHas TpyOka.
Omnpenenars SMOPUOHATBEHBIN TEPUO/T
Pa3BUTHS OPraHU3Ma U ONUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
npoOeHus — oOpa3oBaHue
OJTHOCJIOMHOTO 3apO/IbIIia — OJIACTYJIbI;
3aBHCHUMOCTbH X0/1a IPOOIICHHUS

OT KOJTMYECTBA JKEJTKA B AUIIEKIIETKE;
racTpyJISIUIO U OPTaHOTEHES.
OOBsicHATH ATanbl Ju(dPepeHInpPOBKH
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30oBaTh PEryIISALUI0
AMOPHOHATILHOTO Pa3BUTHUS;
JAETEPMUHALINIO U SMOPUOHAIIbHYIO
MHIYKLHUIO; TEHETUUECKUN KOHTPOJIb
pa3BUTHS.

OO00CHOBBIBaTh BpeIHOE BO3/CHCTBHE
Ta0auyHOTO JIbIMA U aJIKOTOJIA Ha XOJ
AMOPHUOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHu3Ma 4eJoBeKa

105

Pocr u pazButne
KUBOTHBIX

Poct 1 pa3BuTHE KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[Ipsimoe u HEnpsAMOE pa3BUTHE.
Pa3zButue ¢ metamopdozom

PackpeIBaTh copepkaHue TEPMUHOB U
MOHSTHUI: OHTOT'CHE3,
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
MeTaMopdo3, TUIMHKA, POCT, CTAPEHUE,
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y 0eCro3BOHOYHBIX U MO3BOHOYHBIX
’KUBOTHBIX. bHOJIOrM4ecKoe 3HaUCHHE
IIPSIMOTO M HENPSMOTO Pa3BUTHS, UX
pacnpoCcTpaHeHue B pupoae. Tursl
pocTa )KUBOTHBIX. DAKTOPHI pEryJIALNANA
pOCTa )KUBOTHBIX U YesioBeka. Ctaauu
MOCT3MOPHUOHAIBHOTO PAa3BUTHS Y
YKUBOTHBIX U 4esioBeka. [leproasl
OHTOreHe3a yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKHE MPOLIECCHI.
JlemoHCcTpanun

Tabmauue! u cxeMmsl: «lIpsmoe u
HEIpsIMOE pa3BUTHE», «Pa3BuTHe
MaMCKOro )XyKa», «Pazputue capanuny,
«Pa3BUTHE TATYLIKAY.

IIpakTHyeckas padora

«BpIsIBIEHNE IPU3HAKOB CXOJICTBA
3apOJIBIIIEN TO3BOHOYHBIX JKUBOTHBIX)

CMEPTh.

XapakTepu30BaTh NOCTIMOPUOHAIBHBIM
MEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NPsIMOE Pa3BUTHE U
€ro NepuobI.

N3narats conepxanue Teopui
CTapeHUs OPTaHU3MOB.

OOBSICHATH OMOJIOTUYECKUN CMBICIT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PaszmHOXeHue u
pa3BUTHE PACTECHUI

Pa3zmHoOkeHue 1 pa3BUTHE PACTCHUM.
[MameTodut u cnopodut. Meiios

B )KM3HEHHOM LIMKJIE PACTCHUU.
O0bpazoBaHue crop B Mpoliecce Meiosa.
['ameTorenes y pacteHuil.
Onnon0TBOpEHUE U Pa3BUTHE
PACTUTENIBHBIX OPraHu3MOB. J[BOliHOE
OIUIOIOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE

PackpsIBaTh conep:kaHue TEPMUHOB U
MOHATUI: TaMeTO(PUT, criopodur,
aAHTEPUIUH, APXETOHUH, 3apPOCTOK,
MEracropa, 3apOoJbIIIEBbIA MEIOK,
CUHEPIU/Ibl, aHTUIIO/IbI, MUKPOCIIOpA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIUIOJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOWMii, IEPHO/IbI OHTOTEHE3a
BETKOBBIX PACTCHUH.
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CEMCHU.
MexaHu3MBbl pEeTyIsIUN OHTOTE€HE3a
Y PaCTE€HUUN U KUBOTHBIX.
JleMoHCTpanun

[optper: C. I'. HaBamuH.
Tabnuiel ¥ cxembl: «/[BoliHOE
OIUIOJOTBOPEHHUE Y IIBETKOBBIX
pacrenunit», «CTpoeHue cemMsiH
OJIHOJIOJIBHBIX U JIBYIOJIBHBIX
pacteHui», « KU3HEHHBIN UK
MOPCKOM KamyCTbD», « Kn3HEHHBIN
UK MXa», <« KU3HEHHBIN UK
MArOPOTHUKAY, <« JKU3HEHHBIN LMK
COCHBD».

JlaGoparopHuasi padora

«CTpoeHne OpraHoB Pa3MHOKECHUS
BBICILIMX PACTEHUI

XapakTepu3oBaTh OCOOCHHOCTH
0€ecIoJI0ro U MOJIOBOTO Pa3MHOKEHUS
I[BETKOBBIX PACTCHUH.

Br1ensaTe 0cOOCHHOCTH MPOTEKAHHUS

raMeToOrcHe3a y HBCTKOBBIX paCTeHI/Iﬁ.

OrnucpIBaTh MPOIIECC TBOMHOTO
OTUIOJJOTBOPEHUS Y IIBETKOBBIX
PacTeHHUH M OOBSICHITH €ro
MPEUMYIIIECTBA IO CPABHEHUIO

C OIJIOJIOTBOPEHUEM Y CIIOPOBBIX U
Tr0JI0OCEMEHHBIX

HToro uacos 1o reme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH M H3MEHYMBOCTH OPraHM3MOB)
11.1 | Ucropus cranoBnenus | 1 Hctopust cTaHOBIICHUS U pa3BUTHS PackpsiBaTh copiepikaHie TEPMUHOB U

Y Pa3BUTHUA N€HETUKHU
KaK HayKH

TeHETHKHU KaK HayKu. PaboTsI

I'. Mennens, I'. ne @pusa, T. Moprana.

Posib 0TeUeCTBEHHBIX YUEHBIX
B Pa3BUTHUH I'€HETUKH. PaboThI
H.K. KonsuioBa, H.J1. BaBuiosna,

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

MMOHSATHUM: TeHETHKAa, T'CH.
JIEMOHCTPUPOBATH 3HAHUS HCTOPUU
BO3HMKHOBEHUSI T€HETUKHU.
XapakTepu30BaTh OCHOBHBIE ATAIIbI
Pa3BUTHS T€HETUKH KaK HayKH
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FO.A. ®unumnuenko, H.B. Tumodeena-
Pecosckoro.

JleMoHCTpanun

[Toptpetsl: I'. Menaens,

I'. 1e ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBuios,

A. H. benozepckuii,

I'. 1. Kapnieuenko,

1O. A. ®unumnyeHko,

H. B. Tumodeen-Pecorckuit

11.2

OCHOBHBIE ITOHATHUS U
CHUMBOJIBI TCHCTHUKN

OCHOBHBIE T€HETUYECKUE TTOHSATUS U
CUMBOJIBI. | 'OMOJIOrHYHBIE XPOMOCOMBI,
aJIeNIbHbIC TE€HBI, AIbTEPHATUBHbBIC
MPU3HAKU, JOMUHAHTHBIA U
peLIECCUBHBIN MTPU3HAK, TOMO3UTOTAa,
reTepO3UT0Ta, YNCTAasl TUHUS, THOPU/IBI,
re”orurl, peHotun. OCHOBHBIE METO/IbI
TeHETUKHU: THOPUIOJIOTHUECKHH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-
TE€HETUYECKUH.

JlemoHCcTpanumn

Tabmuibl: «MeToIbl TEHETUKI,
«CXeMbI CKpeILIUBaHUS».
JlabopaTopHas padora

«JIpo3oduia kak 00bEKT FTeHETUUSCKUX
MCCIIEIOBAHUIN

PackpeiBath cogepxanne TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJIEJ0BaHUE, U3BMEHUYUBOCTD,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHBIC TeHBI (aJJIeNIN),
aJbTEpHATUBHBIE TPU3HAKH,
rOMO3HUI0Ta, FT€TEPO3UTOTA,
JOMUHAHTHBIN PU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTast JTUHUS, THOPHUIBI.
[Tons30BaThCS TEHETUYECKOM
TEPMHUHOJIOTHEN U CUMBOJIUKOM

JUJTS 3aITACH CXEM CKPEIIMBAHUS

HToro yacos 1o reme
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12

Tema «3aKOHOMepHOCTI/I HaCJICACTBCHHOCTHN»

12.1 | BakoHomepHOCTH 2 MoHOrnOpHUIHOE CKpEIINBAHUE. PackpbIBaTh cofiepkaHue TEPMUHOB U
HacJeJI0BaHUs ITepBriit 3ak0H MeHnaens — 3aK0H MOHSATHUI: MOHOTHUOPHTHOE
MIPU3HAKOB. eIMHO00Opa3usi THOPHUIOB IIEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Monorubpuanoe nokosieHus. I1paBuiio TOMUHUPOBAHUS. | JTOMUHUPOBAHKE, PACIICILICHUE
CKpEILIBaHUE BTopoii 3akoH Menens — 3aKkoH MIPU3HAKOB.

pacIIeIUICHUs IPU3HAKOB. OnuceiBath onbITH I'. Menaens
[{uTosIOrMUecKre OCHOBBI 10 MU3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHUIHOTO CKPEIIUBAHMS. Mapbl MPU3HAKOB Y TOPOXA ITOCEBHOTO.
['unoTe3a 4uCTOTHI raMeT. [IpuBOAUTH GOPMYITHPOBKH IEPBOTO U
JleMoHcTpanuu BTOpOTO 3aK0HOB I'. Menpaens (3akoHa
[Hoptper: I'. Menaens. eAMHO00pa3usi THOPUAOB MEPBOTO
Tabnuuer u cxembl: «IIepBbIii 1 BTOPON | TOKOJIEHUS, 3aKOH PACIICIICHHS
3aKOHBI MeHaems. MPU3HAKOB) U OOBACHSITH X
ObOopynoBanmne: MOJIEIIb UTOJIOTUYECKUE OCHOBBI.

JUJIS1 IEMOHCTpaIH 3aKOHOB CocTaBnsiTh CXeMbl MOHOTUOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKPELIMBAHUS U PEIIATh TEHETUYECKUE
MOKOJICHUS U PAaCIIEIUICHUS TPU3HAKOB; | 3aa4ll HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOII, MUKPOTIPETapar: | CKpelrBaHue

«JIpozoduiay.

IIpakTuyeckas padora «/3yueHune

pE3yIbTaTOB MOHOTUOPHUIHOTO

CKPEIIUBAHUS Y JPO30(DUITBD)

12.2 | Ananusupyroriee 1 AHanmu3upyroriee CKperuBaHue. PackpbIBaTh cojiepikaHre TEPMUHOB U
CKpelLlMBaHUE. IIpoMeXyTOUHBIN XapaKTep MOHSATUI: aHAJU3UPYIOLLEE
Henomnnoe HacienoBauus. Paciennenue CKpELIMBaHUE, HEMOJIHOE
JOMUHUPOBAHHE MPU3HAKOB IIPU HETIOJTHOM JTOMUHHUPOBAHUE, KOJIOMUHUPOBAHUE.

84




JTOMUHUPOBAHHH.
JleMoHCTpanun

Tabauilbl ¥ CXEMBI: « AHATIU3UPYIOIIEE
ckpenuBanuey, «Henonxnoe

CocTaBiATh CXEMBbl aHAIU3UPYIOLIETO
CKpEILLMBAaHUS U peliaTh TeHETUYECKUE
3aJ]auM Ha aHAJIM3HUpPYIOIlIee
CKpELIMBAaHUE U HEMIOJIHOE

JIOMUHUPOBAHHEY JOMUHUPOBAHUE
12.3 | qurubpumnoe Jurubpunnoe ckpemmBanue. Tpetuit | PackpeiBaTh copepkaHne TEPMUHOB U
CKpEIIMBaHUE 3aKOH MeHes — 3aKOH HE3aBUCUMOTO | TTOHSITUIA: TUTUOPUAHOE CKpPEIIMBAHUE,
HACJICIOBAHUS TPU3HAKOB. (hEeHOTUNMYECKUM pajTuKal.
[uTonornyeckre OCHOBBI OnwuceiBaTh ONbITH ['. MeHaens no
JTUTUOPHUIHOTO CKPEIIUBAHUSI. M3YUYCHHIO HACJIEIOBAHUS ABYX Map
JleMoHCTpanumn MPU3HAKOB y TOPOXa MTOCEBHOTO.
[Toptper: I'. Menaens. [IpuBoAUTH (HOPMYITUPOBKY TPETHETO
Tabuuiiel u cxeMbl: « TpeTuii 3aKoH 3akoHa ['. Menpens (3akoHa
Meunnens». HE3aBHCUMOTO HACIIEIOBAHMS
Oob6opynoBanme: MOJICIb MIPU3HAKOB) U OOBSICHATH €r0
JUIS1 IEMOHCTpPAIMHU 3aKOHA LUATOJOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACJIEIOBAHUS [IpumeHsaTh MaTEMAaTUUYECKUI PACUET C
MIPU3HAKOB; CBETOBON MHUKPOCKOIT; MOMOIIBI0 (PEHOTUTTUYECKOTO pajrKaa
MUKpornpenapar «Jpo3odumay. Y METO/1a IEPEMHOKEHHUSI BEPOSTHOCTEH
IIpakTHyeckas padbora BApUAHTOB PACIICTUICHUS TPU3HAKOB Y
«M3yuyenue pe3ynapTaToB MMOTOMKOB 110 (DEHOTHUIY U TEHOTHITY.
JUTHOPUTHOTO CKpPEIMBaHUS CocTaBisITh CXEMbI TUTUOPUTHOTO
y ApO30(QUITBDY CKpEILMBAHUS U PElIaTh TCHETUUECKUE
3a/1a4M Ha TUTHOPUIHOE CKPEIIUBaHUE
12.4 | CuenneHHoe CleruieHHOE HacJIeIOBaHUE TPU3HAKOB. | PackphIBaTh cojiepkaHue TEPMUHOB U
HacJIeJOBaHUE Pa6oter T. Moprana. CuemieHHoe MOHSITUM: CIICTIJIEHHOE HACJICIOBAaHHUE,
MIPU3HAKOB. HacJIeJOBaHUE T€HOB, HAPYILICHHUE HapylIeHUs CLUEIUICHHS T€HOB,
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XpoMocoMHasi TeopHust

CHCIUICHUA MCKAY 'CHAMMU.

KpPpOCCHHI'OBCD, peKOM6I/IHaHHH I'CHOB,

HACJIEJICTBEHHOCTH XpOMOCOMHas TEOPUS TEHETUYECKUE KapThl, MOPTaHU/IA.
HACJICICTBEHHOCTH. [TpuBOIUTH POPMYITUPOBKH 3aKOHOB
JleMoHCcTpaMu Moprana (3akoHa CIIETICHHOTO
[Toptper: T. Mopras. HAcCJICJOBaHMS T€HOB M 3aKOHA
Tabnuuer u cxemsl: «CremieHHoe HapyILICHH CLEIUICHUS MKy TCHAMN)
HACJICAOBAHUC IIPU3HAKOB 1 OOBSICHATH UX IUTOJIOTUUECKHUE
y J:[pO3OC1)I/IJIBI>>. OCHOBBI.
Oo6opyaoBanue: MoJIENb IIepeunciisiTe OCHOBHBIE MOJIOKEHUS
JUISL IEMOHCTPAaLMU CLUEIUIEHHOTO XPOMOCOMHOM T€OPUH
HACJICIOBAHUS TPU3HAKOB. HACJICICTBEHHOCTH.
Pemate reHeTnUeckue 3agauyn
Ha CLEIUIEHHOE HACJIEI0BAHNUE I€HOB U
HapylUIECHUE CLECTUICHUS MEXK 1Yy T€HAMU
12.5 | I'eneruka momna I'enetnka nosia. XpoMOCOMHBIN PackpriBath conepxanne TEPMUHOB U

MEXAaHU3M ONPEAECICHUS T0JIa.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I 'eHeTnueckast CTpyKTypa
MOJIOBBIX XpoMocoM. HacnienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
JleMmoHcTpanuu

Tabymiel M cXeMbl: «I eHeTHKa 1moJay,
«Kapuotun yenosekay, «Kapuorun
npo30¢uiibly, « KapuoTur nTuiibh

IIOHATHUN: ayTOCOMBI, II0JIOBbIE
XPOMOCOMBI, TOMOT'aMETHBIN 11071,
reTEPOraMeTHBIN MOJL.

OOBACHATH XpPOMOCOMHBIN MEXaHU3M
OIIPEENICHMS 110J1a Y OPraHU3MOB.
IIpuBOAUTE PUMEPHI HACIIEIOBAHMS
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.
CocTaBisaTh CXEMbI CKPEIIMBAHUS U
pemarh FreHeTUYECKUe 331491 Ha
HacJIEJOBaHUE NMPU3HAKOB, CLEIIJIEHHBIX
C IOJIOM.
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[TpuBOIUTH MPUMEPHI TEHETUYECKHUX
3a0oJeBaHui U 1e(EKTOB

y OpPraHU3MOB, CBSI3aHHBIX C TTOJIOBBIMHU
XPOMOCOMaMH

12.6 | 'eHoTUN Kak
LIEJIOCTHAS CUCTEMA

['enoTuI Kak 1ieJIOCTHAs CUCTEMA.
[LnerioTponust — MHOKECTBEHHOE
JnercTBue reHa. MHOKECTBEHHBIN
ajuienu3M. B3aumoelicteue
HEaJJICJIbHBIX I'CHOB.
KommiiemeHTapHOCTb. DIUCTA3.
[Tomumepust.

['eHeTMUECKUI KOHTPOJIb Pa3BUTHS
pAacCTEeHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKke (PU3HOJOTHUECKUX MPOLIECCOB,
MOBEJICHUS U KOTHUTUBHBIX (DYHKIIUMA.
['eneTnyeckne MEXaHU3MBI
CUMOHOTeHE3a, MEXaHU3MBI
B3aUMO/ICUCTBUS «XO3I1H — [Tapa3uT»
U «XO3SMH — MUKPOOHOMY.
['eHeTMuecKHe aCIEKThl KOHTPOJIS U
W3MEHCHHMS HACJICACTBCHHOM
nH(pOpMaILIMK B TIOKOJICHUSAX KIETOK

Y OPraHW3MOB.

JleMmoHcTpanuu

Tabnuup! ¥ cxeMbl: «MHOKECTBEHHBIN
ajuiem3My; «B3aumMoaencTBrue reHOBY

PackpsiBaTh cofiep:kaHre TEPMUHOB U
MOHSATHI: MHO>KECTBEHHOE JICHCTBUE
reHa (TuieroTpornus),
KOMILUIEMEHTapHOCTb, AIHCTA3,
MOJIUMEPHUSL.

Onpenensats GOpMbI B3aUMOICHCTBUS
aJUIEJIbHBIX U HEAJUICJIbHBIX TEHOB.
[IpuBOIUTE MPUMEPHI IIIEHOTPOITHOTO
JIEUCTBUS T'€HOB.

Pewiats reneTnyueckue 3aauu

Ha B3aUMOJICHCTBUE HEAIIJIEbHBIX
TE€HOB

HToro yacos 1o reme

10
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13

Tema ((33KOHOMepHOCTI/I H3IMECHYHUBOCTHN»

13.1 | U3meHunBOCTE 1 B3anmopencTBue reHoTUna v Cpeibl PackpeiBats conepxanne TEPMUHOB U
MpU3HAKOB. Buibl npu GopMUpPOBAaHUU (HEHOTHUTIA. MOHATHI: U3MEHYUBOCTb,
W3MEHUYUBOCTH N3MEHYMBOCTD PU3HAKOB. HEHACJIEICTBEHHAs] ”3MEHUYHNBOCTD,

KauecTBEeHHbBIE U KOJINYECTBEHHBIE HaCJICJICTBEHHAs! U3MEHYUBOCTb.
npu3HaKu. Bujbsl U3MEHUUBOCTH: CpaBHUBATh HEHACIIEICTBEHHYIO
HEHACJICACTBEHHAs U HACJIEICTBEHHAs. | M3MEHYMBOCTH C HACJIEICTBEHHOM.
JlemoHCcTpanun [IpuBOIUTE MPUMEPHI KAYECTBEHHBIX U
Tabuibl u cxeMbl: «Buibl KOJINYECTBEHHBIX MMPU3HAKOB
U3MEHYUBOCTI. OpraHU3MOB, POSIBIICHUI
OOopynoBaHue: )KUBbIC M TepOapHbIE | Yy OPraHU3MOB HEHACIIEICTBCHHOM U
AK3EMILISIPbl KOMHATHBIX PACTEHU; HACJIEICTBEHHON N3MEHUYUBOCTH
pucyHku (potorpadum) >KUBOTHBIX

C pa3JINYHBIMU BHJIAMHU U3MEHUYUBOCTH

13.2 | MoaudukanmonHas 2 MonudukanmoHHast U3AMEHUHUBOCTb. PackpsiBaTh cofep:kaHE TEPMUHOB U
W3MEHYNBOCTD Pons cpensl B popMupoBanumn MOHATUN: MOAU(PUKAITMOHHAS, UITU

MOANGUKAITMOHHON N3MEHYHUBOCTH.
Hopwma peakuun npusHaka.
BapuanmonHssIil psa 1 BaprualinoOHHast
kpuBas (B. Moranncen). CoiicTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.
JleMmoHcTpanuu

TabauIIbl U CXEMBI:
«MoaudukarmoHHast U3MEHYHUBOCTH.
OO6opynoBaHme: XUBBIC 1 repOapHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUI;
pucysku (ororpadun) > KUBOTHBIX

(dbeHoTunM4ecKas, U3SMEHYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpUBas, HOpMa
peaKkuu IIpU3HaKa,

MOIU(DHUKAITAH.

XapakTepu3oBaTh CBOMCTBA

MO (PUKAITMOHHOM U3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEU
Cpelbl B pa3BUTUU MOIU(PUKALIMOHHON
M3MEHYMBOCTH Y OPTaHU3MOB.
CtpouTh BapuallMOHHbIE PSABI U
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C mpuUMepaMu MOJIU(PUKAITMOHHON
M3MEHYUBOCTH.

JlaGoparopuasi pabdora
«HccnenoBanne 3aKOHOMEPHOCTEMN
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.
[TocTpoeHnue BapuallMOHHOTO psifia U
BAPHUALIMOHHOU KPUBOW»

rpaduK KpUBOH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3IMYHBIX OPTaHU3MOB

13.3 | I'enoTHIMUYECKAs ['eHOTHIIMYECKASI U3BMEHUYUBOCT. PackpwiBath copepkaHue TEPMUHOB U
W3MEHYUBOCTb. CBoOMCTBa TEHOTUITMYECKOMN MOHATHUM: KOMOMHATUBHAS
Kom6unartuBHas W3MEHUYUBOCTHU. BH/IbI FCHOTUITMYECKON | N3MEHYUBOCTD, MyTAallMOHHAS
M3MEHYUBOCTD M3MEHYMBOCTU: KOMOUHATUBHAS, M3MEHYMBOCTh, KOMOMHAIIUN, MY TAIUH.

MYTallMOHHAs. XapakTepu3oBaTh CBOMCTBA
KomMOuHaTuBHast U3MEHYUBOCTD. F€HOTUITNYECKON N3MEHUUBOCTH.
Mei103 1 0JI0BOM ITPOLECC — OCHOBA OnuceIBaTh MENO3 U MOJIOBOU MPOILIECC
KOMOWHATUBHON N3MEHYHUBOCTH. KaK OCHOBY MPOSIBJIICHHS Y OPraHU3MOB
Posb koMOMHATUBHON N3MEHYHUBOCTH KOMOMHATUBHOW M3MEHUYUBOCTH.

B CO3JJaHUM T€HETUYECKOTO [Toka3pIBaTh HA KOHKPETHBIX TPUMEPax
pa3zHoo0pa3usl B peesiax OJJHOTO POJIb KOMOMHATUBHON HM3MEHUMBOCTH
BHJIA. B CO3JJaHUM TEHETUYECKOTO
JlemoHcTpanuu pa3zHooOpa3us OPraHUu3MOB B IIpejiesiax
Ta0aune! u cxembl: « KoMOMHAaTHBHAA OJIHOT'O BHJIA.

U3MEHUYMBOCTBY, «Meno3», CpaBHUBaTh FT€HOTUITMYECKYIO
«Onno10TBOpEHNE» U3MEHYMBOCTH C MOJIU(PUKAIIMOHHON

13.4 | MyraruonHas MyTanroHHas U3MEHYMBOCTh. Bribl PackpeiBats conepxanne TEPMUHOB U
W3MEHYUBOCTb. MYTAalUi: T€HHBIE, XPOMOCOMHBIE, MOHSATUN: MyTalluu, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CTIOHTaHHbIE U nepecTporku (abeppauun),
MYTaIMOHHOTO UHIYLHAPOBAaHHBIE MyTAaLUU. SINEPHBIE | TIOJUTIIION WS, AaHSYTUTOUIMS, MyTaHT,
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mporiecca.
ONUTreHeTuKa

U [IUTOIJIa3MaTUYECKUE MYyTallUu.
CoMarnueckue U oJIOBbIE My TallUH.
[IprunHbBI BOBHUKHOBEHHS MY TALIHA.
MyTareHsl 1 uX BIASIHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOI'O MpOIECCa. 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HaCJICACTBEHHON N3MEHUYNBOCTHA
(H.A. BaBunos). Buesinepnas
M3MEHYMBOCTH U HACJIEICTBEHHOCTb.
Dnuzenemuxa u 3NUSEHOMUKA,

POJIb FNULEHeMUYeCKUX (haKmopos

8 HACI1e008aAHUU U USMEHYUBOCTNU
Ghenomunuueckux npuzHaKos

¥V OpeaHu3mos.

JlemoHCcTpanumn

IToptpetsr: I'. Jle ®pus, B. MoranHuces,
H. U. BaBunos.

Tabnuiiel u cxembl: «I eHeTnyeckue
3a00JIEBAHUS UEIOBEKAY, « BHIBI
MYTaInmn.

O0opynoBaHue: )XUBbIC U TepOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (potorpadum) >KUBOTHBIX

C pa3IMYHBIMU BUAMU
M3MEHYUBOCTH.

MyTareHsbl.

[IpuBOINTH MPUMEPHI MyTaLIAM,
BCTPEYAIOIINXCA Y PA3HBIX OPraHU3MOB.
KinaccuduuupoBaTts MmyTaruu

10 pa3HbIM OCHOBAHUSIM.

PaznuuaTh Ha U300pakeHUsIX (cXeMax,
TabnMIax) TeHHbIE My TallUH,
XPOMOCOMHBIE IEPECTPONKN Pa3HBIX
BHJIOB: JICJICLINH, TyTUIMKALUH,
TPaHCJIOKALIMHU, UHBEPCUU; TCHOMHBIE
MyTal1H.

CpaBHUBATH MEX1y COOOM MyTalUH
pPa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTAallMOHHON U3MEHYUBOCTH.
HaspiBats npuunHbI MyTaLIUi,
BBISIBIIATh UCTOUYHUKH (PAKTOPOB-
MYTareHOB B OKPY>Kalollei cpee
(KOCBEHHO).

[IpuBOIUTH POPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKHUX PAJIOB U
HACJIEICTBEHHOW N3MEHUYUBOCTH

H. 1. BaBuiioBa 1 000CHOBBIBATH €T0
3HA4YEHUE ISl IPAKTUKHU CEITbCKOTO
X0341CTBa
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IIpakTHyeckas padora
«MyTanuu y qpo30(puiisl (Ha TOTOBBIX

MUKpOIpenaparax)»
HToro yacoB o Teme 6
14 | Tema «I'eHeTHKa YeT0BEKa»

14.1 | T'eneruka 4yenoBeka. 3 Kapuotun uenoBeka. MexayHnapoaHas | PackpwiBaTh cojepikaHue TEPMUHOB U
MeToanl porpaMma HCCjeI0BaHUs TeHOMa MOHSATUM: CEKBEHUPOBAHUE, KapTa
MEIUITMHCKON yesioBeka. MeTo/1bl N3y4eHUsl TEHETUKU | XPOMOCOMBI, IPOOaH/1, HACIeICTBEHHBIC
T€HETUKHU YeJ0BEKa: FeHEeaIOTHUCCKU, 00J1e3HH (MOHOTEHHBIE, TTOJIUTEHHBIE,

OJIM3HEIOBBIN, IIMTOICHETHUCCKHH,
MOMYJIALIMOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-TEHETUYECKHM.
CoBpeMEHHOE ONPEACIICHUE TEHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YUCJIIE

¢ momoneto I[P-ananu3a.
Hacnencrennsle 3a00JieBaHuUs
yeJoBeKa. [ eHHbIE 1 XPOMOCOMHBIE
Oone3nu yenoBeka. bone3nu

C HACJIEJICTBEHHOU
MPEAPACIION0KEHHOCThIO. 3HAYCHHUE
MEJIUIIMHCKON IeHETUKH

B IIPEIOTBPAILICHUU U JICUCHUU
FeHETHYECKNX 3a001eBaHUI YeJIOBEKA.
MenuKo-reHeTUYeCKOoe
KOHCYJIbTHpOBaHue. CTBOJIOBBIC
KJeTKU. [loHATHEe «reHeTUYeCKOTro

TE€HHBIE, XPOMOCOMHBIE), MEUKO-
F€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JOpOJOBAasi TMarHOCTUKA, aMHUOIICHTE3.
[lepeuncnsiTe 0COOEHHOCTH U3yUYCHUS
T€HETHUKH YEJIOBEKA U METO/IbI
MEJIULIMHCKOW T€HETUKH.
XapaxkTepu3oBaTh METObI U3yUCHUS
T€HETUKH Y€JIOBEKa (TeHEaTOTUUECKU,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH,
MOMYJISIITUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1€H, 3a]1a4U U
JOCTUKEHUS MEKTyHAPOIHOM
nporpaMmsl «I'€HOM YeJI0BEKay.
PaznuuaTh Ha H300pakeHUsIX (cXxemax,
Ta0NHIax) KapThl XPOMOCOM
(reneruueckue, GU3NIECKUE,
CHKBEHCOBBIC).
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rpy3a». DTUYECKUE aCIIEKThI
UCCIIEJOBaHM B 00J1aCTH
PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

['eneTnueckue (pakTOpbI MOBBILIEHHON
YyBCTBUTEIBLHOCTH YEIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYKAIOLIEH Cpeibl.
['eHeTHueCcKas NpeapacnoioKEHHOCTh
YeJIOBEKA K ATOJIOTHSIM.
JleMoHcTpanuu

Tabaunme! u cxeMbl: «Kapuorun
YeJI0BEKa», «MeToabl U3yueHUs
IEeHETHKH YeJI0BEKay, «[ eHeThuecKue
3a00J1eBaHUS YEIIOBEKAY.
IIpakTHyeckas padbora
«CocTaBiieHrEe U aHAIIN3 POAOCIOBHOM»

OnuchIBaTh METO/IbI COBPEMEHHOTO
ONpeACIICHUS TEHOTUIIA OpraHu3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomoisko [11[P-ananu3a.
XapakTepu30BaTh HACIEACTBEHHBIE
3a00J1eBaHMs YeJIOBEKa U 3a00J1€BaHMs
C HACJEICTBCHHOUN
MPEAPACIIONIOKEHHOCTBIO.
CpaBHUBATh FT€HHBIE, XPOMOCOMHBIE
00JIC3HHU YeJIOBEKa B 00JIC3HU

C HACJICJICTBEHHOM
MPEIPACIIONIOKEHHOCTBIO.
YcranaBnuBaTh B3aUMOCBSI3b MEXKTY
HacJIeICTBEHHBIMHU 3a00JICBaHUSIMU

YeJI0BeKa U UX T€HETHUYECKOU OCHOBOM.

OO0O0CHOBBIBATH 3HAYECHUE MEIUKO-
T€HETUYECKOI0 KOHCYJIbTUPOBAHUS
B IPEIOTBPALLICHUN U JICYEHUU
HacJIeICTBEHHBIX 3a00JIeBaHUI
yeJoBeKa

HToro yacoB 1o Teme 3
15 | Tema «CeJiekuusi OpraHu3MoB»
15.1 | OcHoBHBIC TOHSTHS 1 JIOMeCTHKAITUS U CEJTCKITHSL. PackpbiBaTh cosiepikaHne OCHOBHBIX

CCIICKIINHU

3apoKACHUE CEJIEKIINU U
JIOMECTHUKAIUH. Y UCHUE
H./. BaBunosa o Llentpax

TTOHSTHM: CEICKIIHS, JOMSCTHUKAIIMS,
MIPUMUTHBHAS CEJICKITH,
KOMOWHATUBHAS CEJIEKIIMS, COPT,
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MPOUCXOXKICHUS U MHOT00oOpa3us

KYJIbTYPHBIX pacTeHuil. Poib cenexuuu
B CO3/IaHUU COPTOB PACTEHUH U TIOPOJT

XKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKHUX PSAIOB

B HACJICJICTBEHHOM U3MEHYNBOCTHU
H.W. BaBuiosa, ero 3HaucHUE

JUTSL CEJIEKITMOHHOM PaOOTHI.
JleMoHcTpanuu

[Toptpetsl: H. U. BaBumos,

N. B. Muuypumn, I'. [I. Kaprieuenko,
I1. I1. Jlykpstnenko, b. JI. Actaypos.
Tabauiiel u cxembl: «L{eHTpbI
MIPOUCXOXKICHUS U MHOTO00pa3us
KYJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJICJICTBEHHOW U3MEHYHNBOCTI.
JlaGoparopHasi pabdora
«3yueHne copToB KyJIbTYPHBIX
PacTeHU U MOPOJ JOMAIITHUX
JKUBOTHBIX)

IIOpOJIa, IITAMM.
[lepeunciiATb OCHOBHBIE 3TaIIbI
Pa3BUTHS CEJEKIINU KaK IIpoliecca u
HayKU.

XapakTepu30BaTh COACPKAHUE YUCHUS
H. W. BaBunosa o LlenTpax
IIPOUCXOKIEHUS U MHOT000Opa3us
KYJbTYPHBIX PaCTEHUM.

IToka3zpiBaTh LIeHTpBI TPOUCXOKAEHUA U
MHOT000pa3usi KyJbTypHBIX paCTEHUH U
LleHTpBl TOMECTUKALIUU JOMAIITHUX
’KUBOTHBIX Ha KapTe MUPA, CBSI3bIBAThH
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HMKHOBEHUS JPEBHENIINX
[UBMJIN3AIUH.

CpaBHUBATH COPT, NOPOLLY, LITAMM

C BUAAMU-POANYAMH.

O060CHOBBIBATH 3HAUECHHE 3aKOHA
TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHON N3MEHUYUBOCTH

H. . BaBunoBa 1 ceJIEKIIMOHHOMN
paboTHI.

OnuckIBaTh NepCrEKTUBbI
JOMECTHKALMU U CO31aHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUI, TOPOA
JOMAIIIHUX >KUBOTHBIX U IITAMMOB
MUKpPOOPTaHU3MOB
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15.2

MeTtonabl
CEICKIIMOHHOU
pabotel. CoxpaHeHue,
M3y4YEHUE U
HCIIOJIb30BaHHE
IeHETHYECKHUX

pecypcoB

MeTonb! CeNIeKIIMOHHON padOTHI.
HckyccTBEeHHBIN 0TOOP: MaCCOBBIN 1
WHJIMBUAYJIbHBIA. DTaIbl
KOMOMHAITMOHHOM CEJICKIIUH.
HcnbITanue npon3BoanuTeNen

10 TOTOMCTBY. OTOOp 0 TEHOTHITY

C TIOMOIIIBIO OIEHKHU (hEHOTHUIIA
MIOTOMCTBA U OTOOP IO TEHOTHUITY

¢ moMol1bto ananuza JJHK.
HckyccTBEHHBIN MyTareHe3 Kak METO/
CEJICKIIMOHHOM paboTHI.
PagnanoHHbI 1 XUMHYECKUN
MyTareHe3 Kak MICTOUHHUK MYTaIlui

y KyJbTYpPHBIX ()OPM OPraHU3MOB.
Hcnonb30BaHWE TEHOMHOTO
pENAKTUPOBAHUS U METOJ/IOB
pexomOuHanTHBIX JIHK 15t momyuenus
MCXOJHOTO MaTepuaia JJisl CEJeKIUH.
[Tomy4yeHnue noJUIIIONI0B.
BuayTpuBugoBas ruopuan3aims.
BIM3KOpOICTBEHHOE CKPENTUBAHMUE,
unu nHOpuauHT. HepoacteenHoe
CKpeIIMBaHue, WIK ayTOPUJIUHT.
I'eTepo3uc u ero npu4YUHEL.
Hcnons3oBanue rereposuca

B cenekuu. OTnanéHHas
rubpuauzanus. [Ipeogonenue

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJIUTEIIN, SKCTEPHED,
OJIM3KOPOACTBEHHOE CKPEIINBAHUE, UIIH
WHOPUJIUHT, HEPOJACTBEHHOE
CKpEIlMBaHUE, WIH Ay TOPUIUHT, YUCTAS
JUHUS, TeTepo3uc (THOpUIHAS CHIIa),
T€HOMHOE PEIaKTUPOBAaHHUE,
MCKYCCTBEHHBII MyTareHes, (pakTopbl-
MyTareHsbl, MOJUILIOUIbI, OTAANEHHAS
ruOpuan3aysi, CCKBeHUpOBaHHE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJIEKIINU PACTECHUMN U KUBOTHBIX:
UCKYCCTBEHHBI OTOOD U
rUOpUIN3ALIUIO.

CpaBHHMBaATh MacCOBbBIN UCKYCCTBEHHbIN
0TOOp C MHJIMBUIyaJIbHBIM, TTOKA3bIBATh
UX 3HAYECHUE IS CEIEeKLIUN
KYJbTYPHBIX PACTCHHUMN U JTOMAIITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIC MPUMEPHI
OTJAIEHHON TMOPUIN3ALINY B CEIEKIIUH.
OnuceiBats onbIT ['. 1. Kapneuenko

10 TIPEOJIOICHUIO OECTLTIOMuS
MEXBUJIOBBIX THOPUIOB.

PaznuuaTh Ha n300pakeHUIX (CXeMax,
TabNMIax) y OTAEIbHBIX
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Oecruroaus MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUs CENICKIIMU PACTEHUN U
KUBOTHBIX. «3e1€Has pesonoyusy.
CoxpaHeHue U U3y4eHUE T€HETUUECKUX
PECYPCOB KyJbTYPHBIX PACTCHUHN U UX
JTUKUX pOAUYEH 1JIs CO31aHUSI HOBBIX
COpPTOB U TUOPUIOB
CEIIbCKOXO03SMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasnenue
2eHeMuU4eCcKUMU pecypcamu
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCTIOBLIX HCUBOMHBIX 8 YETISIX
VIAVYULEHUSL CYULeCMBYIOWUX U CO30AHUSL
HOBbIX NOPOO, TUHULL U KPOCCOB8, 8 MOM
yucse ¢ NpUMeHeHUemM COBPEMEHHBIX
Memo008 HaAYHUHbLIX UCCAe008AHUIL
nepeoosuvlx uoell U NepcneKmueHbLX
MexHON02U.

JlemoHCcTpanumn

[Toptpersl: H. 1. BaBuios,

N. B. Muuypum, I'. /1. Kapneuenxo,

H. bopunoyr, /1. K. benses.

Tabau1s! ¥ cXeMbl: «MeTobl
cenekuumy, «OtaanéHnas
rudpun3anusy, «MyTareHesy.
JlaGopaTopHnasi padora

«3yyeHne METOZ0B CEJIEKIINU

MPEJCTABUTENIEH KOHKPETHOTO COPTA U
MOPOJABI XO35IMCTBEHHO LIEHHBIE
MPU3HAKHU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIINU

B 00€CIIEUCHUH TTPOI0BOJILCTBEHHOM
0e30IMacHOCTH YEeJIOBEUECTBA.
[IpuBOANTE KOHKPETHBIE TPUMEPBI
JOCTHKEHHM CEJIEKIINU KYJIbTYPHBIX
PACTEHUN Y JOMAIIHUX KUBOTHBIX

B Poccun
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pacTeHuin»

IIpakTHyeckas padora
«IIpuBHBKa pacTeHHID».
IKeKypcust KOCHOBHBIE METOBI U
JIOCTUIKEHUSI CEJIEKIIUU PACTEHUH U
’KMUBOTHBIX (Ha CEJIEKIMOHHYIO
CTAaHIIMIO, IIJIEMEHHYIO (hepMy,
COPTOUCIIBITATENBHBIN YYACTOK,

B TEILNINYHOE XO35AUCTBO,

B J1JaDOPATOPHIO arpOyHUBEPCUTETA WIIN
HAY4YHOTO IIEHTPA)»

Hroro uacos o teme 4
16 | Tema « BHOTEXHOJOTMA U CHHTETHYECKAA OMOJIOT U
16.1 | Buotexnosorus KaK 1 OOBEKTHI, UCTIOTb3YEMBIE PackpbIBaTh copiepxaHue TEPMUHOB U

HayKa U OTpacib
IPOU3BO/ICTBA

B OMOTEXHOJIOTUH, — KIIETOUHBIE U
TKaHEBbIC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTePUCTHKA.
TpaaumonHas OMOTEXHOJIOTUSI:
xJie00IIeueHHE, MTOTyUYCHHE
KUCJIOMOJIOYHBIX MTPOJTYKTOB,
BUHOJIENHE. MUKPOOUOTIOTHYECKUN
cuHTe3. OObEKTHI
MUKPOOHOJIOTUYECKUX TEXHOJIOTHH.
[IpousBoacTBO O€IKa, AMUHOKHCIIOT U
BUTaMHUHOB.

JeMmoHcTpanuu

Taonuitel u cxembl: «cnons3oBaHue

MOHSTHIA: OMOTEXHOJIOTHS,
TPaUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTHYCCKUI CHHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOJIOTHSI.
[TepeuuncsiTh HamIpaBIICHUS
OMOTEXHOJIOTHH; TSN | 3a/1a4H,
CTOSIIITUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTb OObEKTHI,
UCTIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METO/IbI
TPaTUITMOHHOW OMOTEXHOJIOTHUH U

96




MHUKPOOPTIaHU3MOB B POMBIIIJIEHHOM
MIPOU3BOJICTBE.

JlaGoparopuasi pabdora

«M3yueHne 0ObEKTOB
OMOTEXHOJIOTUNY.

IIpakTnyeckas padora
«ITomyyeHne MOJIOUHOKHCIIBIX
MIPOITYKTOBY.

Ikcekypeus «buorexHonorus —
BaYKHEHIIIasi IPOU3BOIUTEIbHAS CUJIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJOTUYECKOE
MIPOU3BOJICTBO)»

JTOCTHKEHUS MUKPOOHOIOTMIECKON
TEXHOJIOTHH.

OO00CHOBBIBAThH 3HAUCHHE
OMOTEXHOJIOTHUH

JUUISI CEIIbCKOXO03SIMCTBEHHOIO
MIPOM3BOICTBA

16.2

OcHOBHBIE
HaNpaBJICHUS
CHUHTETHUYCCKOM
OHnooruu

Co3maHne TeXHOJIOTHH 1
MHCTPYMEHTOB LICJICHAIIPABIECHHOTO
W3MEHEHHUS M1 KOHCTPYHPOBAHUS
T€HOMOB C LEJIBIO MOJyYCHUS
OPTraHU3MOB U UX KOMIIOHEHTOB,
COZEPIKAIINX HE BCTPEUAOIINECS

B IIPUPOJic OMOCHHTETHYECKUE Ty TH.
Knerounast nunxxenepus. Meto bl
KYJIbTYPbI KJIIETOK U TKAHEW PACTCHUH U
)KUBOTHBIX. Kpnobanku. CoMmaTraeckas
rUOpUAN3aLUS 1 COMATUIECKUM
smOpuorenes. Mcmnoap3oBanue
TarIouJI0B B CEJIEKIIMUA PACTCHUN.
Tlonyuenue MOHOKIOHALHBIX AHMUMEL.

PackpsiBaTh cofiepkaHle TEPMUHOB U
TOHSITUI: KJIETOYHAsI NHKEHEPUS,
KJICTOYHAsI TEXHOJIOTHS, METOT
KYJIbTYPBI KJIETOK U TKaHEM,
TOTUNOTEHTHOCTb, TTIOPUIIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBLHOE
Pa3MHOKEHHUE PACTCHUI, COMaTUUYeCKas
ruOpUAN3aLINS, TATIONIbl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U MOJIUKJIOHAIbHbBIC
aHTUTEJa, METO TPAHCILJIAHTALIUHU SJIEP,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh OCHOBHBIE
HaIpaBJICHUS CHHTETUYECKOMN
OMOJIOTHH.
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Hcnonvzosarue MOHOKIOHAbHBIX U
NOJUKIOHANbHBIX AHMUmMen

6 meduyume. VICKyCCTBEHHOE
OIUIOAOTBOpEHUE. PeKOHCTpyKIIMS
SAWIEKIETOK U KIOHUPOBaHUE
YKUBOTHBIX. METOI TpaHCIUTAHTALINH
AAep KIETOK. Texnonocuu
0300p06IeHUs, KYTbIMUBUPOBAHUS U
MUKPOKIIOHATILHO20 PA3MHOINCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JlemoHCcTpanumn

Tabauib! u cxemsl: «Kierounas
WHKEHEPUS

OmnuceIBaTh Ha KOHKPETHBIX ITpUMEpax
METO/bI KJICTOYHOU MHKEHEPUH.
[IpuBOINUTH IPUMEPBI UCIIOJIB30BAHUS
MOHOKJIOHAJIbHBIX U MOJIMKJIOHAJIBHBIX
AHTUTEJ B MEIULIVHE.

OneHuBaTh 3HAYCHUE CUHTETUYECKOU
OMOJIOTMH ISl CETTbCKOTO X0341CTBA U
MEIULIHBI

16.3

XpomMOCOMHas 1
TeHHAsl MHKEHEPUS

XpOMOCOMHAas U TeHHAs] HH)KEHEPUSL.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBaHHE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennolx
opaanuzmo8. JIoCTHKEHUs 1
MEPCIEKTUBBI XPOMOCOMHOM U TEHHOMN
WHXEHEpUH. DKOJIOTUUECKUE U
ATUYECKHUE MPOOIEMbI T€HHON
WHXECHEPUH.

JleMmoHcTpanuu

Tabmuitel u cxembr: «I eHHas
WHXXEHEPUSH

PackpbiBath copepxaHue TEPMUHOB U
IIOHATUI: TCHHAS] MH)XKCHEPUS,
PECTPUKIIMOHHBIE YHTOHYKJII€A3bI
(pecTpuKTasbl), TUIKUE KOHIIB,
IJIa3MUbL, PECTPUKLMS, TUTHPOBAHUE,
TpaHchopMaIys, CKpUHUHT,
TPaHCT€HHbIE (TEHETHYECKH
MOAU(PUIMPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METOJIbI PEMPOAYKTUBHOTO
Y TEPANEBTUYECKOT0 KIOHUPOBAHUS,
KJIETOYHbIE TEXHOJIOTUU U CIIOCOOBI
F€HETUYECKON MHKECHEPHUH.
XapakTepu30BaTh JOCTHKEHUS TeHHOU
WHKEHEPUH.
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O11eHUBATD KOJIOTHYECKHUE 1
ATUYECKHUE TTPOOIEMBI KIIOHUPOBAHUS U
CO3/IaHUsI TPAHCTEHHBIX OPTraHU3MOB,
MIEPCIIEKTUBBI PA3BUTUS XPOMOCOMHOM
Y TCHHOW NH)KEHEPUU

16.4

MenunuHckue
OMOTEXHOIOT NN

MeaunuHckrue OMOTEXHOJIOTHH.
Ilocmeenomnas yugpposas
meouyuna. I11]P-ouacnocmuxa.
Memabonomuwiii ananus,
2CHOYEHMPUYECKULL AHANU3
npomeoma ueno8exa 0ist OYeHKU
COCMOSIHUSL €20 300POBbSL.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanusi paxa.
3D-6uounsicenepus ons pazpabomu
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHONI02UL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02ULl MPEXMEPHO2O
ouonpunmunea u ckaggonounea
0715 peutenust 3a0ay
NepCOHANUIUPOBAHHOU MEOUYUHDL.
Co30aHue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyerusi KOMOUHUPOBAHHOU
3awumul om 8o30youmenei OPBU,
VCMAaHOBIeHUe MOJIEKYIAPHbIX
MEXAHUIMO8 (DYHKYUOHUPOBAHUSL

PackpsiBaTh conep:kaHue TEPMUHOB U
MTOHATHN: MEIULINHCKAS
OMOTEXHOJIOTHsI, METaOOJIOMHBIH
aHaJu3, TCHOLUECHTPUYECKUI aHAIIN3,
[IEpCOHAIN3UPOBAHHAs MEIUIINHA,
pereHepaTuBHas MEIULIMHA.
XapaxkTepu3oBaTh METOIbI
MeTab0JIOMHOTO U F€HOLEHTPUYECKOTO
aHaJIN3a; UCII0JIb30BAHUE CTBOJIOBBIX
kieTok; [II[P-nnarnocTuky; TapreTHyro
TEpaIuIo paKa
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PHK-cooepaicawux supycos,
8bI3b18AIOUUX OCODO ONACHbBIE
3a001e8aHUsL 4eN08eKAd U HCUBOMHBIX

Wtoro yacoB o teme 4
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB I1O [TPOI'PAMME
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11 KJIACC

HaumenoBanue
Ne KomnuecTtBo OcHOBHBIE BUBI 1€ATEIBHOCTH
pa3zenoB U TEM [IporpammHoOe coneprxanue
/o 4acoB oOyyJaroumxcs
y4eOHOro rpeaMera
1 | Tema «3apokaeHue U pa3BUTHE IBOJIOLMOHHBIX NPeACTABJIeHUI B O0HOJIOrHI»
1.1 | OBomonMonHas 1 OBomtounonHas Teopus Y. /lapBuna. PackpsiBaTh conep:kaHue TEPMUHOB U

teopus Y. JlapBuHa

[Ipennockuiku BOSHUKHOBEHUS
napBuHU3Ma. JKU3Hb U HaAy4YHasI
nestenpbHocTh Y. JlapBrHa.
JlemoHCcTpanun

IToptpetsl: Apucrorenb, K. JInnHe,
K. b. Jlamapxk, 3. XK. Cent-Unep,

K. KroBre, Y. lapBuH.

Tabauiiel u cxeMbl: «Cructema KuBOU
npupobl (1o K. JIunuer)»,
«JlecTHHIIA )KUBBIX CYIIECTB

(mo Jlamapky)», «Mexanuzm
dhopMupoBaHUS TPUCTIOCOOTICHU

Y PACTEHUH U KHUBOTHBIX

(mo Jlamapxky)», «Kapra-cxema
MapuipyTa rmyremectsus Y. Jlapsunay,
«Haxonku Y. [lapBruHa»

MOHATUI: KpEallMOHU3M, BUJ,
CUCTEMaTHKa, OMHapHAasi HOMEHKJIATypa,
UCKYCCTBEHHAs CICTEMa
KJIacCU(PUKaMK OPraHU3MOB,
HUCTOPUYECKUI METOJ, JTAPBUHU3M.
XapakTepu30BaTh B3TJISAIbI
Apwucrorens, Omnenokna, Jlykpenus
Kapa, /Ix. Pes Ha pazsutue :kuBoi
PUPOIBI.

OuenuBars Brian K. JInnues

B Pa3BUTHE OMOJIOTHH.

CpaBHHBaTh B3IJIS/1bl HA BUI U
sposmonnto K. JIunnes, 7K. b. Jlamapka
u Y. JlapBuna.

Kputnueckn onieHUBaThH
KpPEalMOHUCTCKHUE B3IJISAIbI HA )KUBYIO
IIPUPOLY.

[lepeuncasTh KyJbTypHO-UCTOPHUUECKHE
Y €CTECTBEHHO-HAYYHbIE PEAIOCHUIKI
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MOSIBJICHUSI HBOJIFOLIMOHHOM TEOpUU

Y. JlapBuHa.

OnuceIBaTh poIb UCTOPUYECKOTO
METO/JIA.

WN3narats CyIHOCTB 3BOJIOLIMOHHON
teopuu Y. JlapBuHa.

Ha3zpiBaTh ocHOBHBIE (hakThl OHOTrpaduu
Y. JTapBrHa U 3TAIbl CO31aHUS UM
ABOJIOLMOHHON TEOPUU

1.2

JBrmxKyme Cuibl
SBOJIIOIIUU BUJIOB
o Y. /lapBuny

JIBMOKYIIME CHUJTBI BOJIIOIIUU BUJIOB
no Y. JlapBuHy (BhICOKasI
WHTEHCUBHOCTb PA3MHOXKCHUS
OpraHW3MOB, HACIIEICTBEHHAS
W3MEHYUBOCTh, 00pHOA

3a CylIECTBOBAHUE, €CTECTBECHHBIN U
HCKYCCTBEHHBIN 0TOOD).
JlemoHCcTpanumn

[Toptper: Y. /JapBuH.

Tabnuiibl u cxeMbl: «DopMbl 0OPHOBI
3a cyuiecTBoBaHueY, «Ilopoms
rony6eii», « MHoro0Opasue
KYJBTYPHBIX (DOPM KaIyCThD»,

«ITopoabl TOMAIIHUX )KUBOTHBIX,
«Cxema o0pa3oBaHUsI HOBBIX BUIOB
(mo Y. {apBuny)», «Cxema
COOTHOILIECHHUSI IBUKYIINX CHJT
HBOJIIOLIUN

PackppiBath copepxaHue TS PMUHOB U
MOHSATUM: HACIIEACTBEHHOCTD,
M3MEHUYMBOCTh, UCKYCCTBEHHBIN OTOOP,
0opb0a 3a CylllecTBOBaHUE,
€CTeCTBEHHBIN 0TOOD.

N3marath CyIHOCTh YUCHHS

Y. JlapBuHa 00 UCKyCCTBEHHOM OTOOpE.
XapakTepu3oBaTh ABMKYIIUE CHIIBI
ABOJIIOLIMM BUIOB 10 J{apBUHY.
[TpuMeHSTH 3HAHUS O IBIKYIITUX CHIIaX
ABOJIIONMH BUJIOB 110 J[apBUHY

TUTs1 OOBSICHEHUSI MHOTOOOPa3us BUJIOB,
OO/ JOMAIITHUX KUBOTHBIX U COPTOB
KYJbTYPHBIX PaCTCHUI
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1.3 | ®opmuposanue 1 OdopmiieHre CHHTETUYECKON TEOpUH PackpbIBaTh coiepkaHue TEPMUHOB U
CUHTETUYECKOU sBostonnu (CTD). HeittpasbHas MOHSITUI: TApBUHU3M, MYyTalllH,
TEOPUH FBOJTIOIIUN Teopust 3BotonMu. CoBpeMeHHas MYyTallMOHHBIN MPOIECC.

HBOJIFOLIMOHHAS] OMOJIOT U OOBSICHATH IPUYHUHBI KpU3HUCA
3Ha4YeHUE FBOJTIOIIMOHHON TEOPUH JTapBUHU3MA.
B (hOpPMUPOBAHUH €CTECTBEHHO- OOGO0CHOBBIBATh 3aKOHOMEPHOCTD
HAy9YHOW KapTUHBI MHPA. TpaHcopMaIu JapBUHU3MA
JleMoHCTpanumn B CUHTETUYECKYIO TEOPHIO 3BOJIIOLIUN
[Toptpertsl: C. C. UeTBEpUKOB, (CTD).
H. 1. Hmaneraysen, Jx. Xomaen, W3narats ocHOBHBIE onoxkeHus CTD.
H. K. benses. OuenuBath Bkian . Jle @pusa,
Tabsuiibl u cxembl: «OCHOBHBIE C. C. YerBepukona,
MOJIOKEHUS CHHTETUYECKON TEOPUH N. N. llImaneraysena, /. K. bensera
HBOJTIOLIUI B (hopmupoBanue CTD.
Ouenusats 3Hauenue CTD
B )OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOUW KapTUHBI MUPa
HToro yacos o TeMe 4
2 | Tema « MUKPOIBOITIOIUSA U €€ Pe3yJIbTATHD)

2.1 | Dramsr 3 [Tommynsiuus Kak 37€MeHTapHast PackpriBath cogep:kaHue TEPMUHOB U
ABOJTFOIIMOHHOTO eauHuLa 3o, COBpeEMEHHbIE MOHSATUM: MUKPOIBOJIIOLIUS,
npoiiecca: METO/IbI OLICHKW T€HETUYECKOTO MaKpO3BOJIFOIUS, MY TAIUU, IO,
MHUKPOIBOJIIOLIUS U pazHo00pasusi U CTPYKTYPhI KOMOMHAIMU F€HOB, TCHO(POHI,
MaKpO3BOJIIOIHS. nonyJsiiuil. I3smenenue reHoonaa AJIEMEHTAPHOE 3BOJIFOIIMOHHOE SIBJICHUE.
[Momynsums — MOMYJISIIIUY KaK 2JIEMEHTapHOE XapakTepu30BaTh MUKPOIBOJIIOIUIO KAK
AJIeMEHTapHast ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH ATAIl MOSBJICHUS TPUCTTOCOOJICHUM U

€IMHHUIIA DBOIIOLINHA

IFCHCTUYCCKOI'O paBHOBCCHA

BUJI000pa30BaHMUS.
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JIx. Xapau, B. Baitn6epra.
JleMoHCTpanun

TaGauie! u cxembl: «MyTanmoHHast
U3MEHYHUBOCTHY, «[lonmyanronHas
CTPYKTypa BUAa», «Cxema NposiBICHUS
3akoHa Xapau—Baitn6epray.
JlabopatopHnas padora

«BbIsIBIEHHE U3MEHYMBOCTH y 0CO0EM
OJIHOTO BUJIa»

XapakTepu30BaTh NOMYJISIIUIO KaK
AIIEMEHTAPHYIO EINHHUILLY 3BOJIFOLUU.
[lepeuncnsaTh NpuU3HAKUA UACATIBHOM
MOMYJISIIUU U OOBSICHATH YCIOBUS
BBITIOJIHEHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHSTh UMEIOIINECS 3HAHUS

JUIs OOBSICHEHUSI IPUYUH U3MEHYUBOCTH
y oco0ei 0JJHOTO BUAA

2.2

DeMeHTapHbIe
(akTOphI 3BOIIOLUU

OnemeHTapHbIe (PaKTOPHI (IBHKYIIUE
CHWJIBI) 3BOJIIOLIMH. MyTalMOHHBIN
nporiecc. KomOuHaTuBHas
M3MEHYUBOCTD. Jlpeiid reHos —
Clly4ailHble HeHAINpaBJICHHBIC
W3MEHEHHS 4aCTOT aJUIeNen

B nonyJisiuuax. D@exT ocHoBaTels.
Ipgexm 6ymuviiouno2o 20paviuiKa.
CHudicenue 2cenemuyecko2o
PA3HO00pa3UA; NPUYUHBL U CTIe0CMBUSI.
Ilpossnenue s¢hgpexma Opetigha 2ernos
8 OONBUIUX U MATBIX NONYTISIYUSX.
Murpanun. N3050us nonyisiu:
reorpaduueckas (MpoCTpaHCTBEHHAs),
ouosioruyeckast (pernpoayKTUBHAS).
JdeMoHcTpanuu

[optpertsl: C. C. YeTBEpHUKOB,

3. Maiip.

PackpbiBath copepxaHue TEPMUHOB U
MTOHATHN: MyTallMOHHBIN IPOLIECC,
KOMOWHATUBHASI H3MEHYUBOCTD,
MOMYJIILMOHHBIE BOJIHBI, IPeil( TeHOB,
MUTPALUH, U30JIS1IUA, TeorpapuiecKkas
(mpocTpaHCcTBEHHAs) U3OJISILIMS,
ounonornyeckas (penpoayKTUBHAs)
u3ossus, 3¢ dexT ocHoBarens, dhPpext
OYyTBUIOYHOTO TOPJIBIILIKA.
XapakTepu30BaTh 3JIEMEHTAPHbIE
(bakTopbI (IBUKYIINE CUITHI) DBOJIIOIIHH.
OuenuBatb Bkaag C. C. UeTBepukona,
9. Maiipa B pa3zBuTHE 3BOJIIOLIMOHHOTO
YUEHUSI.

OOBSICHATH IPUUMHBI HEHATTPABJICHHOTO
JNEUCTBUSI DIIEMEHTAPHBIX
ABOJTIOIIMOHHBIX (DaKTOPOB.

[IpuMeHSTh UMEIOIINECS 3HAHUS
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Tabmuirbl ¥ cXeMbl: «JBIKYIIIME CHITBI
ABOJIIOLINMNY, « DKOJIOTUYECKas
W30JSALMS TOMYJISALUKA CEBAHCKOM
dopenny, «I'eorpaduaeckas H30IAIHS
JIMCTBEHHUILIBI CUOMPCKON U
JIMCTBEHHUIIBI JAyPCKOWN»,
«ITonmynsAIMOHHBIE BOJIHBI YUCIECHHOCTH
XUITHUKOB U KEPTB»

O ABWKYIIUX CUJIAX SBOJIOIIUU
JU1s1 OOBSICHEHUSI PUYKH pa3HOO0pa3ust
reHodoH1a TOMYJIAINN OJTHOTO BUIA

2.3

EctecTBennsbIit
oTbop —
HAMPaBJIIOIAN
(bakTOp SBOJIOLIUHU

EcrectBenHbIi1 0TOOD —
HAIPABJISIONINHN (PaKTOP IBOJIIOIUH.
®DopMBbI €CTECTBEHHOTO 0TOOpA:
JBIKYIIMN, CTAOUIU3UPYIOIIHA,
pasphIBaOMUN (AU3PYIITUBHBIN).
[TonoBoit oT60p. Bo3HUKHOBEHUE U
ABOJIIOLMS COLIUATBHOTO MTOBEICHUS
YKUBOTHBIX.

JlemoHCcTpanumn

Tabauiiel u cxembl: «CxeMa 1ercTBUs
€CTECTBEHHOTO 0TO0pa», «Dopmbl
OOpBOBI 32 CYIIECTBOBAHUEY,
«HayCcTpraNbHbI MEJTAHU3MY,
«OKuBBIE UCKOTIAEMBIE»

PackppiBaTh copepkaHue TEPMHUHOB H
MOHSATHUM: €CTECTBEHHBIN 0TOOD,
JIBUKYIIUN 0TOOP, CTAOUITU3UPYIOITUHT
0TOOD, pa3phIBaIOLIX 0TOOP, TOJIOBOM
oTOO0p.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYITYIO U HAITPABJISIONLY IO CHITY
HBOJIIOIUH, €T0 ()OPMBI.

Pazmuate (hopMBI €CTECTBEHHOTO
0TOOpa B MOMYJIAIUSAX, IPUBOTUTH
MIPUMEPBI JCHCTBUS B MOy JISIIHAX
dbopmM ecTecTBEHHOTO 0TOOpA.
OOBSICHATH IPEATIOCHUIKH JIJIs1 IEUCTBUS
JABWKYIIEH U cTabmm3upyromei Gopm
€CTECTBEHHOTO 0TOOpA.

CpaBHUBaTh (POPMBI €CTECTBEHHOTO
oT0OOopa, IenaTh BBIBOJIBI HA OCHOBE
CpaBHECHHUSI.
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[TpuMeHsATh UMEIOIINECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUTs1 OOBSICHEHUS TIPOIIECCOB,
MPOUCXOASAIIMX B MOIYJISLUSAX BUOB
OpPraHU3MOB

2.4

[TpucnocobaeHHOCTh
OpPTraHU3MOB KaK
pe3yJbTar
MUKPO3BOIIOLIH

[Tpucrnoco6eHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPO3BOIIOLUH.
BosHukHOBEHME MTPUCTIOCOOTICHUIA

y Opraiu3MoB. ApoMop¢ 036l U
uanoananrtanuu. [Ipumepst
MIPUCIIOCOOJICHUI Y OpTaHU3MOB:
Mopdosiorudeckue, Gu3noIornyecKue,
OMOXMMHYECKHE, TOBEJICHYCCKHE.
OTHOCHUTENBHOCTH MPUCITOCOOJIEHHOCTH
OpTaHU3MOB.

JlemoHCcTpanumn

TabauIIbl U CXEMBI:
«IToxpoBUTENBECTBEHHASA OKPACKA
YKUBOTHBIX», «[Ipenynpexnaronias
OKpacKa >KMBOTHBIX),
«Dusnonornyeckue aantTauumny,
«IIprcnoco0aeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIIbHOCTD).
OO6opynoBanme: repbapun pacTCHUM;
KOJIJICKIIMM HACEKOMBIX; uydesia MTUIl U
3BEpEeU C MPUMEPAMU PA3IMUYHBIX
MIPUCIIOCOOJICHHUIA.

PackpbIBaTh coepxaHue TEpMUHA
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
(amanranus), apomopdos,
UIMOaJanTalus.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
IPUCIIOCOOICHUN OPraHU3MOB
(Mopdonoruueckue, GprU3n0JIOTHIECKUE,
OMOXMMHUYECKHE, TTOBEICHUECKHE).
OOBACHATh MEXaHU3M BOSHUKHOBEHUS
IPUCIIOCOOJIEHUN Y OpraHU3MOB.
[IpuBoIUTH MpUMEPHI apOMOP(PO30B U
WIMO0aJanTallui y PaCTEHUM U
KUBOTHBIX.

OOBICHATH poJib apoMOp(O30B

B OCBOCHUM OPTaHU3MaMH HOBBIX CpPE/l
oOuTaHusl.

OOBSCHATH POJIb UIUOATATITALIN I

B [IPUCIIOCOOIEHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPE/IbI.
JIoKa3bIBaTh OTHOCUTEIIbHBIN XapaKTEP
IPUCIIOCOOTICHHOCTH U TPUBOIUTH
MIPUMEPHI OTHOCUTENBHOCTH aJIal TalluH.
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JlabopaTopHasi padora
«IIpucnocoOneHust OpraHu3MoB U UX
OTHOCHUTEJIbHAS 1IEJIECO00PA3ZHOCTDY.
JlabopaTtopHas paGora

«M3yuenune apomop§o30B u
WIMOAJAIITAllAN Y PACTEHUHN U
’KUBOTHBIX»

PackpbIBaTh 3HaUEHHE IBHXKYLIUX CUIT
ABOJIFOLMU B (DOPMHUPOBAHHUU
MPUCIIOCOOJICHU I

2.5

Bun, ero kpurepuu n
CTPYKTypa

Bun, ero kpurepuu u CTpyKTypa.
JeMoHcTpanuu

Tabsuub! u cxembl: «Kputepun Buay,
«Buapl-aBoiiHUKNY, « CTpyKTypa BUIA
B IIPUPOIEY.

OO0opynoBanme: repdapun pacTeHUM;
KOJUIEKIIMY HACEKOMBIX; Yydelia ITHULl 1
3BEpEU pa3HbIX BUJIOB.
JlabopaTopHas padora

«CpaBHEHME BHIOB

110 MOP(OJIOTUIECKOMY KPUTEPHIO

PackppIBath copepxaHue TS PMUHOB U
MOHSATUH: BUJ, KpUTEPUU BHU]IA,
MOJIMMOP(U3M, BUIBI-TBOMHHUKH, apeall,
HKOJIOTUYECKas HUIIA, TOIMYJISIus,
BHJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHAEMUKHU, TTOJABUIbI, DKOTHIIHI.
XapakTepu3oBaTh KPUTEPUU BHJIA
(Mopdoiornyeckuii, reHeTUUECKUH,
OMOXUMUYECKUMN, TEOrpaPUIECKUH,
IKOJIOTUYECKUM, OMOXUMUYECKUI).
OOBICHATH HEOOXOIUMOCTh
MCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB JJIs1 OTIPEACIICHUS BUIOBOM
MIPUHAJJICKHOCTH OpraHu3Ma.
IlepeuncnsaTb OCHOBHBIE
BHYTPUBHJIOBBIE TPYTIITUPOBKH.
OOBSICHATH IPUYUHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJIMTUTTNYECKUX BUJOB.
CpaBHHBATH BUJIBI IO
MOP(OIOTUIECKOMY KPUTEPHUIO
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2.6

BunoobpazoBanue Kak
pe3yJbTar
MUKPO3BOTIOIIH.
Cas13pb
MUKPOAIBOJIOIUH U
AMUIEMHOJIOTUN

BunoobpaszoBanne kak pe3yiabTaT
MUKpOsBooIMu. M3omsmums —
KJII0UeBOH (hakTOp BUI000PA30BAHMUS.
[Tytu 1 coco6b1 BuI000Opa3oBaHUs:
ajutonarpuyeckoe (reorpaduieckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (ITOJIUTIIION TA3AIINS,
rubpuauzanus). JJIMTensHOCTh
ABOJTFOITMOHHBIX TPOIIECCOB.
MexaHu3Mbl (HOpMHUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasus.
Poie »BOMIOIIMOHHOI OMOI0TUHA

B pa3pabOTKe HAYYHBIX METOJ/IOB
COXpaHeHHs OropazHOoOOpasusl.
MuKpO3BOIIOLUS ¥ KOIBOJIIOIUSA
Mapa3nuToB U X X035¢B. MeXaHN3MBbI
(dbopMHpPOBaHUS yCTOWYHNBOCTH

K aHTUOMOTUKAM U CLIOCOOBI OOPHOBI
C HEl.

JleMmoHcTpanuu

Tabauiiel 1 cxembl: «CriocoObl
BUJ1000pazoBaHusy», «I eorpaduueckoe
BUJ1I000pa3oBaHue TPEX BUIOB
JIAHJIBIIIENY, « DKOJIOTHYECKOE
BHUJ1I000pa30BaHKE BUIOB CUHUIDY,
«ITonunnonas! pacrenunii», «KarmyctHo-
PEACYHBIA THOPHTY.

PackpriBath copepkaHne TEPMUHOB H
MOHATHI: BUI000pa30BaHUE, U30JISAIHS,
KODBOJIIOITHI.

XapakTepu3oBaTh BHI000pa30BaHNE
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBACHATH POJIb U3OISIUU

B 00pa30BaHUU HOBBIX BHJIOB.
XapakTepu30BaTh Pa3IUnIHBIC CTIOCOOBI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBIIUXCSI PA3TUIHBIMA
croco0amu.

[IpumeHsaTh 3HaHUS CIOCOOOB
BHUJ1000pa30BaHus 1Jis1 OOBICHEHUS
NPUYUH MHOTO00pa3usi BUJOB.
OOBSICHITH BOSBHUKHOBEHUE
YCTOMYHUBOCTHU MATOTEHOB

K aHTUOMOTHUKAM
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O0opynoBanue: repbapuu pacTeHUN
OJU3KHUX BUJIOB, 00pa30BaBIINXCS
Pa3JIMYHBIMU CTIOCO0aMU

Wtoro yacoB o teme 14
3 | Tema «Makpo3BOJIIOIUSA U €€ Pe3yJbTaThI»
3.1 | MakposBoTtorus. 1 MeTo 161 U3y4eHHsI MAKPOIBOJIIOIUH. PackppIBaTh copepxaHue TEPMUHOB U
[TaneoHTONMOTNYECKHE [Ta;meoHTONOrnYeCKre METOBI ITOHSATHN: MAKPOIBOIIOLIHS
METO/Ibl U3YUECHUS n3y4yeHus sBosronuu. [lepexonnsie (punorenes), nepexoanbie HOPMBI,
HBOJIFOLIUHU (dbopMbl U HUIOTEHETUYECKUE PSAABI (dunoreHeTHYECKUE PAAIBL,
OpraHU3MOB. MaJICOHTOJIOT U
JlemoHCcTpanun XapaKkTepu30BaTh MAKPOIBOIIOLMIO KaK
TabauIb! ¥ CXEMBI: HaJBUJI0OBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DunoreHeTHUECKUN s J0LATN, KPYIHBIX TAKCOHOMUYECKUX €/IMHUII.
«ApxeonTepukcy, «3Bepo3yObie OOBsICHATH 3HaUEHUE
amepb, «Creromnedanbn, IIAJIEOHTOJIOTMYECKHUX UCCIIEI0BAHUN
«Punnoputey, «CeMeHHBIC JUTSL TIOJTyYeHUsI (paKTOB IBOJIIOIIUU
MAMOPOTHUKI. OpraHU3MOB.
O0opynoBaHue: KOJUIEKIINH, [IpuBOAMTH MPUMEPHI OPTAHU3MOB,
repOapuu, MyJIsKH HCKOITAEMBIX OTHOCSIILIUXCS K IEPEXOAHBIM (hOpMaM.
OCTAaTKOB OPTaHU3MOB HassiBaTh rpymnisl OpraHu3MoB,
JUISI KOTOPBIX BOCCTAHOBJIEHBI
(uUIOreHeTUYECKUE PSIbI.
CpaBHHMBATH NPOLIECCHI
MaKpO3BOJIFOLIUY U MUKPO3BOJIIOLINH
3.2 | buoreorpapuueckue 1 buoreorpaduueckue MeToibl U3ydeHus | PackpeiBaTh conepkaHue TEPMUHOB U
METO/IbI U3yUYECHUS sBosronu. CpaBHEHHE (DIIOPHI U HNOHATUI: Onoreorpadus, SHAEMUKH,
HBOJIIOLIUU (bayHbl MAaTEpUKOB U OCTPOBOB. PEJUKTHI.
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buoreorpaduueckue odaacTu 3emMiH.
Bunpi-sHIeMHUKU U PETUKTHI.
JleMoHCcTpaMu

TabauIIbl U CXEMBI:
«buoreorpaduyeckue 30HbI 3eMITN,
«/petid kOHTHHEHTOBY, « PeTKTHD).
Oo0opynoBanue: repOapum; KOJUIEKIIUN
HaCEKOMBIX

OO6O0CHOBBIBATH 3HAYEHUE
ounoreorpaduu A1 H3yICHUS
HBOJTFOITUN OPTaHU3MOB.

[lepeuncnsars Ouoreorpaduieckue
o0nacTu 3eMJIH U OOBSICHATh MPUYUHBI
WX BBIJICIICHUSI.

CpaBHuBath (Gopy u GpayHy MaTepUKOB

H OCTPOBOB, PACTCHUA U JKUBOTHBIX

pa3HbIX Ouoreorpaguueckux o00IacTei.

[IpuBOIUTE TPUMEPHI PETUKTOBBIX
OpPraHU3MOB, BUJI0B-3H/IEMHUKOB.
OOBSICHATH TPUYHUHBI COXPAHEHUS
BUJIOB DHJIEMUKOB U «KUBBIX
HCKOTIaEMBIX»

3.3

DOMOpHOIOTHYECKUE U
CpPaBHUTEIHHO-
MopdoIornuecKue
METO/IbI U3YUCHUS
IBOJTIOIINA

OMOPHOJIOTHYECKHE U CPABHUTEILHO-
MOpP(hOIOTHUYECKUE METOAbI U3yUCHUS
ABOTIOLUHU. [ eHeTHUeCKre MEXaHU3MBbI
HBOJIIOLIMU OHTOT'€HE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB.
['oMonoru4HbIe U aHATOTUYHBIC
oprassl. PyaumMeHTapHbIe OpraHbl U
aTaBU3Mbl. MOJIEKYISIPHO-
reHeTHYeCKue, OMOXUMUYECKUE U
MaTeMaTHYE€CKUE METO IbI U3yUCHUS
ABOJIIOLMH. [ OMOJIOTUYHBIE TE€HBI.
CoBpeMeHHBIE METOIbI TOCTPOCHUS
(UIOTeHEeTUYECKUX JICPEBHEB.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: AIMOpuUoorus, Mmopdoiorus,

TOMOJIOTUYHBIC U aHAJIOTUYHBIC OpPraHbl,
PYAUMCHTBI, ATABU3MBbI, OMoxuMHuYecKas

TOMOJIOT U
XapakTepu3oBaTh IMOPHOJIOTHUECKHE,
CPaBHUTEIBHO-MOP(POJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETUUECKHUE,
OMOXMMHUYECKHE, MAaTeMAaTUYECKUE
METO/TbI U3YUCHHSI IBOTFOIIH.
OOBSICHATH 3HaUYEHUE SMOPHUOJIOTUH,
CpaBHUTEIBHOU MOPGOJIOTHH,
MOJIEKYJIIPHOW TeHETUKU, ONOXUMUH,
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XPpOMOCOMHBIE MyTallMU W SBOJIFOIIUS
TeHOMOB.

JleMoHCcTpaMu

[Toptpersl: K. M. bap,

A. O. Koanesckuii, @. MroJiep,

O. I'ekkeb.

Tabauns! u cxeMmsl: «HagansHbie
CTauu SMOPHUOHAITBHOTO PA3BUTHUS
IMO3BOHOYHEBIX JKMBOTHBIXY,

«I"OMOIOrMYHEIC U aHAJIOTHYHEIS
oprasbl», « PyTUMEHTB», « ATaBU3MBI»,
«XpOMOCOMHEBIE HAOOPHI YEIIOBEKA U
IITUMITaH3E».

Ob6opynoBanme: KOJUICKIINH,
repOapun, MyJISDKA TOMOJIOTHYHBIX,
aHAJIOTUYHBIX, PYJAUMEHTAPHBIX
OpraHOB U aTaBU3MOB

OononHGOPMATHKH JJISI U3YUCHUS
HBOJIIOIIUU OPTaHU3MOB.

OuenuBats Bki1ag A. O. KoBaneBckoro
B Pa3BUTHE SBOJIOLUOHHOTO YUCHHUSI.
OnuceIBaTh TEHETUICCKUE MEXaHU3MBI
HBOJIIOIIMU OHTOT'€HE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.
[IpuBOAUTH MPUMEPHI ATABU3MOB U
PYIMMEHTApPHBIX OPTAHOB Y PA3TUIHBIX
OpPraHU3MOB U OOBSICHITH MPUUUHBI KX
MIOSIBJICHUSL.

[IpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJOTUYHBIX OPTAHOB.

CpaBHUBATh CTPOCHUE OPTraHOB

y OPraHU3MOB Pa3HbIX
CHUCTEMAaTHYECKHX TPYIIIL.

[TpuBOAUTH MPUMEPHI OUOXMMHUYECKOM
Y TEHHOW TOMOJIOTHH.

OnenuBath 3HaUeHHE OMOMH(DOPMATHKU
JUTSl U3YYEHUS 3aKOHOMEPHOCTEN
ABOJTIOLINHT

3.4

OOmue
3aKOHOMEPHOCTH
ABOJIFOLIAH

OO6uue 3aKOHOMEPHOCTH (TpaBuUIIa)
aBOIOUUU. [Ipunyun cmensvl hyHKyuULl.
Heo6GpaTuMoCTh 3BOTIONNH.
AnanTyuBHas paauarus.
HepaBHOMEpPHOCTH TEMIIOB SBOJIIOIUH.
JeMmoHcTpanuu

PackpbiBath copepxaHue TEPMUHOB U
MOHSATUH: cMeHa (YHKIIUIA OPTraHoB,
HEOOPAaTUMOCTh IBOJIFOLIUU, aJalITUBHAS
paauanys, HepaBHOMEPHOCTh TEMIIOB
HBOJIIOIMH, YEPEAOBAHUE TTIaBHBIX
HaIIPABJICHUN YBOJIIOLUH.
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Ta0smnel 1 cxeMmbl: «I 1aBHBIE
HaIpaBJICHUS 3BOJIIOLIMIY, «O01IHe
3aKOHOMEPHOCTHU IBOJIFOLINI

AHanMM3UpOBaTh NPUUUHBI YEPETOBAHUS
TJIABHBIX HANPABJIEHUN SBOJIIOIUH.
[IpuBOANTE pUMEPHI TPOUCXOKIACHUS
OPTraHu3MOB OT
HECTIEIIUATU3UPOBAHHBIX MPEIKOB U UX
IIPOTPECCUPYIOIIEN CIEUATIN3ALUY.
OOBSICHATH IPUUMHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIFOLIAH.

IIpuBoAUTE pUMEPHI AJAIITUBHOU
paauauy y OpraHu3MoB.

OOBSICHATH MPUYMHBI HEOOPATUMOCTH
ABOJIIOLINHU

Hroro yacos no teme 6
4 | Tema «Ilpoucxoxaenue U pa3BUTHE KU3HU HA 3eMiie»
4.1 | T'umote3sl 2 HayuHble runoTessl MporuCX0XKACHUS PackpeiBats conepxaHue TEpPMUHOB U
BO3HUKHOBEHUS )KU3HU KU3HH Ha 3emie. AOUOTeHes3 u MOHSTUI: KPEAlIMOHU3M, BUTAJIU3M,
Ha 3emJe nascnepmus. Jlonayunblie naHcIepMusi, aboreHes.

MPEJICTABICHUS O 3aPOXKICHUU KU3HU
(kpeanmonu3M). I'umnoresa
MOCTOSTHHOT'O CaMO3apOKICHUS KU3HU
u €€ onpoBepxkeHue onbitamu O. Penu,
JI. Cnannanuanwu, JI. [Tacrepa.
[TpoucxoxaeHue sKxu3Hu U
acTpoOUoJIOTHS.

JlemoHcTpanuu

IToptpetsl: @. Pequ, JI. Cnayutanianu,
JI. ITacrep.

N3narats Hay4YHbIE TUTIOTE3bI U TEOPUU
ITPOUCXOKICHHUS )KU3HU HA 3eMIIE.
OuenuBatsb Bkjiag @. Penu,

JI. Cnannannanu, JI. [Tacrepa

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMJIe.
[lepeuncnsaTh CTaauu pa3BUTHS KU3HU
Ha 3emJie, COorIacHO Teopur OMomnom3a
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Tabauiel 1 cxeMbl: «Cxema OrbITa
®. Penn», «Cxema omnbita JI. [TacTepa
0 U3YUYEHHUIO CaMO3apOKIACHUS
AKUZHIDY

4.2

OCHOBHBIE dTAIIbI
HEOPTraHUYICCKOMN
ABOJIFOLAU

OCHOBHBIE ATallbl HEOPTAHUYECKOU
sBommonuu. [lnanerapuas
(reosmoruueckas) BOIIOLHMS.
XuMuueckas dBOJIIONUs. AOHOTe€HHBIN
CUHTE3 OPraHUYECKUX BEIIECTB

n3 Heoprannyeckux. OneitT C. Mumiepa
u I'. FOpu. O6pazoBanue NoauMepoB
3 MmoHoMmepoB. KoaniepaTHast
runiore3a A.M. Onapuna, runoresa
nepBu4HOro OynpoHa J[xx. Xonaeina,
reHernyeckas runoresa I'. Mémiepa.
Pu6o3umsr (T. Yek) u runoresa
«vupa PHK» V. I'unGepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MTPOTOKJIETKH.
JlemoHCcTpanumn

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

A. W. Onapun, {x. Xonei,

I'. Mémep.

Tabnuiibl u cxembl: «Cxema OrbITa

C. Mumnepa, I'. FOpw», «IOTanbl
HEOPTaHUYECKON IBOIOLININ.

PackpsiBaTh cofiep:kaHre TEPMUHOB U
MMOHSTHI: Te0JIOTUYCSCKAas DBOIIOIHS,
XMMHUYECKasi DBOJIOIMS, aOMOreHHBIN
CUHTE3, IepBUYHAs aTMocdepa,
KOallepBaTHbIE KaIlIk, pUOO3HMBI,
MPOOMOHTBHI.

XapakTepu30BaTh OCHOBHBIC ATAIIbI
XUMHYECKOM DIBOJIFOIHH.

Ha3piBaTh XMMHYECKHUM COCTaB
MepBUYHON aTMOChephl 3eMITH.
OuenuBats Bkiag C. Mumepa,

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

B (hOpMUPOBAHNE HAYYHBIX B3IJISIIOB
Ha IPOUCXOXKICHUE )KU3HU Ha 3eMIIe.
OnuceIBaTh YCIOBUSI, HEOOXOIMMbBIC
JUTSI aOMOTEHHOI'O CHHTE3a
OPraHUYECKUX COCAUHECHUH.
[TpuBOAUTH IPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIU ITPOLIECCHI
F€HETUYECKOTO KOMMPOBAHUS U
(dhepMeHTaTUBHASI aKTUBHOCTD.
OOOCHOBBIBaTh HEBO3MOKHOCTD
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BupryanabHas 1abopaTopHas padora
«MogenupoBanue onbIToB Muiepa—
FOpu no n3yuenuto abMOreHHOro
CHUHTE3a OPraHUYECKUX COCTMHEHUN

B IEPBUYHOI aTMoc(epe»

MTOBTOPHOT'O BOSHUKHOBEHUS KU3HH Ha
3emiie

4.3 | Ucropust 3eMin Uctopus 3emau u MeTobI €€ PackpsiBaTh cofiep:kaHre TEPMUHOB U
METO/IbI €€ U3YUCHUS u3zyuyeHus. ckomaempie OpraHM4ecKue | IMOHATUM: T€0XPOHOJIOTHS
octaTkd. ['eoxpoHosorus u €€ MeTobl. | (OTHOCUTENbHAs, a0COJIIOTHAS),
OTtHocHTeNbHAS U a0COIOTHAS OKaMEHEJIOCTU, METOIbI
reoXpoHoJiorusi. ['eoXxpoHoyiorudeckas | T€OXpPOHOJIOTMH, T€OXPOHOJIOTHYECKAs
IIKAJIa: 30HBI, 3PbI, IEPUOJIBI, STOXHU. IIKAJIa: 30HBI, 3Pbl, IEPUOJIBI, STTOXH.
JleMoHCTpanumn XapaxkTepu3oBaTh METObI U3yUCHUS
TabJuIIbl ¥ CXEMBL: HUCTOPUU 3EMIIH.
«I"eoxpoHOIOrHYECKas MIKaIay. [lepeuncnsate pa3aensl
ObopynoBanue: KOJIJICKIIUU r€OXPOHOJIOTMYECKOMN IIKAJIBI.
OKaMEHEJOCTE!, MOJE3HBIX OueHuBaTh 3HAUEHUE UCKOTTAEMBIX
MCKOIIA€MbIX; MYJISKM OPTaHUYECKUX OCTaTKOB JIJIsl U3YyUECHHS] UCTOPUU
OCTaTKOB OPTaHU3MOB. pPa3BUTHUS )KU3HU Ha 3eMJI€.
JlabopatopHas padorta OOBSICHATBH XapakTep pacupeeacHus
«M3ydyeHue v onrcaHue UCKOMAeMbIX MCKOMIAaEMbIX OCTAaTKOB B 3¢€MHOM KOPE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHUBATH METO/IbI A0COTIOTHON U
OTHOCHUTEJIBHON T'€0XPOHOJIOTUH
4.4 | HauanbHbIE 3TAITEI HauanbHble Tarnbl opraHuyecKou PackpriBath conepkaHue TEPMUHOB U

OpPraHUYECKOU
ABOJIIOILIUU

sBosroIMH. [losiBiIeHME M 3BOTIOLHA
MEPBBIX KJIETOK. JBOJIIOIIHS
MeTabonm3Ma. Bo3HUKHOBEHNE MEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

MIOHATUN: «TIOCTIEAHUN YHUBEPCAIbHBIN
001U PEeI0K», OJJTHOKIETOYHBIE
OpraHU3MBbl, IPOKAPHUOTHI, 3yKAPHUOTHI,
CUMOHOTEHE3.
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OMOIJIEHKH KaK aHaJIOT MEPBBIX

Ha 3emJie coobmiecTB. CTPOMATOIUTHIL.
[TpokapHuOTHI ¥ SYKapHOTHIL.
[IpoucxoxxaeHue 3yKapuoT
(cumOuoreHes). BOIOIMOHHOE
MIPOUCXOXKICHNUE BUPYCOB.
JleMoHCcTpaMu

Tabauib! u cxemsl: «HavyanbHble HTarbl
OpPraHUYECKOM 3BOMIOINWY, «Cxema
o0Opa3oBaHMsI SyKapHOT IMyTEM
cumOuorenesay, «CTpoeHue BUpyca»

XapakTepu30BaTh HaYaIbHBIC ATATbI
OpraHUYeCKOM PBOJIOLIMH.

[TpuBoauTH MpUMEPH apoMOp(HO30B
MEPBBIX OJHOKIJIETOUHBIX OPTraHU3MOB.
XapakTepu3oBaTh OCHOBHbBIC
MOJIO’KEHUS U JIOKA3aTEeNbCTBA TUIOTE3bI
cUMOMOTreHes3a.

JloKa3bIBaTh MOJTyaBTOHOMHOCTD
MUTOXOHJIPUH U MJIACTU[, UX
MIPOUCXOXKIEHUE OT MPOKAPUOTHUECKUX
KJIETOK.

JlenaTh BBIBOJBI O 3HAUCHUU
BO3HUKHOBEHUSI (POTOCUHTE3A,
(dbopMupoBaHus A1pa s JaJIbHENIIET0
pa3BUTHSA )KU3HU Ha 3eMIIE.
XapakTepu3oBaTh TUIIOTE3bI
MIPOUCXOKICHUS BUPYCOB

4.5

DBOJIIOIUS 3YKapUOT

IIponcxoxaeHre MHOTOKJIETOUHBIX
Opranu3mMoB. Bo3HHKHOBEHHE
OCHOBHBIX IPYNI MHOTOKJIETOYHBIX
OpPraHu3MOB.

JleMmoHcTpanuu

IToptper: U. 1. MeuHukoOB.

Tabauiiel u cxeMbl: «HavanbHbIe dTambI
OpraHUYecKoi 3BoNoUNY», «Crucrema
YKUBOU IIPUPOIB»

PackpsiBaTh copiepikaHre TEPMUHOB U
MOHSATUHN: TIPOKAPHOTHI, SyKAPUOTHI,
MHOTOKJICTOYHOCTh, CIICIIAATA3AIUS
KJICTOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHHEC
MHOTOKJIECTOYHBIX OpPTraHU3MOB.
CpaBHHBATh OCOOCHHOCTH
DYKAPUOTUIECKUX U TPOKAPUOTUIECKUX
OpTaHU3MOB.

Ha3biBaTh 0CHOBHBIE apOMOP(O3BI
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AYKapHOT U OLIEHUBATh UX 3HAYEHUE IS
JAIbHENIIETO PA3BUTHS JKU3HU

4.6 | OCHOBHBIE 3TaIIbI OCHOBHBIE 3Tallbl HBOIIOLMY BBICIINX | PackpbIBaTh coJiepKaHue TEPMUHOB U
HBOJIFOLIUU pacrenuit. OcHOBHBIE apoMOP(O3bI MOHSTUI: BOAOPOCIIU, pPUHUO(DHUTHI,
PacTUTEIBHOTO MUPA pacTeHuil. BbIxos pacTeHuii Ha Cylly. | MXH, HallOPOTHUKOOOpAa3HbIE, CEMEHHbIE

[TosiBeHNE CIOPOBBIX PACTEHUN U MarlOPOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHuE UMU cylu. CeMeHHbIe MTOKPBITOCEMEHHBIE, OeCIo0e
pactenus. [IpoucxoxieHue HBETKOBBIX | OKOJIEHUE (CIIOPOQUT), IOJIOBOE
pacTeHuil. nokoJjieHue (raMeTour).
JleMOHCTpanuu [IepeunciATh OCHOBHBIE 3TAIIbI
Tabmuie! v cxembl: « ApoMopho3b1 ABOJIIOLIMM PACTUTEIBHOTO MHUPA.
pacteHui», «PuHnOGUTH, Ha3zbiBaTh 0OCHOBHBIE apOMOP(O3bI
«OTHOKJIETOYHBIE BOAOPOCIIN, PAcTEHHI U OLIEHUBATh UX
«MHOTrOKJIETOYHBIE BOJIOPOCINY, HBOJIIOLIMOHHOE 3HAYEHHE.
«Mxm», «[TanmopoTHUKNY, CpaBHHMBaTh 0COOEHHOCTH CTPOEHUS
«"onocemennsle pacTeHus», «Opraisl | pacTeHHI pa3HbIX OTIEIOB
LBETKOBBIX PACTEHUIN.
Oo6opynoBanue: repbapuu pacTeHUM
Pa3IUYHBIX OTJEIOB.
IIpakTHyeckas padora
«M3yuenne ocoOEHHOCTEN CTPOCHUS
pacTeHui pa3HbIX OTIEIOBY

4.7 | OCHOBHBIE STAIIbI OcCHOBHBIE 3Tallbl 3BOJIOLNH PackpbiBaTh copepkaHue TEPMUHOB U

HBOJTFOITUH KUBOTHOTO
MUpa

KUBOTHOTO MUpa. OCHOBHBIE
apoMop}o3bl )KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THITOB.

MIOHATUH: IPOCTENIINE, NIACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/IHbIE,
MPECMBIKAIOITUECS, ITULLBI,
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ITepBbie XOp10BBIC )KUBOTHBIC. JKU3HB
B BOJIC. DBOJIFOLIUS TO3BOHOYHBIX.
[Tpoucxoxnenue ampubdHii u
pentunui. [Ipoucxoxaenne
MJIEKONIUTAIOMMX U nTull. [IpuHun
KIroueBoro apomopdosza. OcBoeHue
0CCITI03BOHOYHBIMU M TT03BOHOYHBIMH
YKUBOTHBIMH CYIIIU.

JlemoHCcTpauumn

Tabnuiel 1 cxeMbl: «CxeMa pa3BUTHS
YKUBOTHOTO MUPay, «KApoMop(o3bl
JKUBOTHBIX», «[IpocTreiuey,
«KumreunononaoctHeiey, «llmockue
yepBu», «UneHucToHoruey, «Puiob»,
«3€MHOBOJIHBICY,
«ITpecmbikaroniuecsy, «IITuip,
«MIIEKOIIUTAIOIIIHEY .
Ob6opynoBanme: KOJIJICKIIUU
HACEKOMBIX; BJIAXKHbIC MpernapaThbl
JKUBOTHBIX; PAKOBHHBI MOJUIFOCKOB;
KOJIJICKIIMU UTJI0OKOXKUX; CKEJICThI
MMO3BOHOYHBIX )KMBOTHBIX;, YyUeJia IITHUII
Y 3BEpeEil.

IIpakTuyeckas padbora

«M3yyeHue 0coOEHHOCTEM CTPOCHUS
MO3BOHOYHBIX JKMBOTHBIX)

MJIEKOITUTAIOLINE, IKTOIEPMa,
AHTOJIEpMA, ME30JIEpMa, IBYCTOPOHHSIS
CUMMETpPHUSI, TEIUIOKPOBHOCT.
[lepeuncnsiTh OCHOBHBIE 3TAIbI
ABOJIIOLNH )KUBOTHOTO MHUPA.
HaspiBaTh OCHOBHBIE ITpEaJanTalluH,
CIIOCOOCTBOBABIIIHNE BBIXOAY KUBOTHBIX
Ha CyIly.

OueHnBaTh 3HAUEHUE PA3BUTUS
HEPBHOM CUCTEMBI JJIsl TPUCTIOCOOJICHHUS
YKUBOTHBIX K YCJIOBUSAM OKpY>Karomien
CpElbl.

OOBSACHATH IPUYUHBI IBOJIFOIIUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MITULL, MJICKOTTUTAIOIINUX
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4.8

PazBurtne xxn3an
Ha 3emiie

Pa3Butue xu3HM Ha 3eMIie 10 ApaM U
MEPUOJAM: apXeu, MPOTEPO30H,
aJIc0301, Me3030M1, KaiitHO301. OOmas
XapaKTEepUCTUKA KJIMMAaTa 1
reoJIornuecKkux npoueccos. [losBienue
Y PacCLBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCcaoBus U
BJIMSTHHAE HA Ta30BbIM COCTAB
aTMoc(ephl.

MaccoBbie BBIMUPAHUS —
AKOJIOTUYECKHE KPU3UCHI TTPOILIOTO.
[IpuyuHBI U CIEACTBUS MACCOBBIX
BbIMHpaHU. COBpEMEHHBIN
DKOJIOTUYECKUN KPU3UC, Er0
ocobenHoctu. [Ipobiema coxpanenus
OnopazHooOpasus Ha 3emIie.
JleMmoHcTpanuu

Tabnuiiel u cxeMsbl: «Pa3BuTHE KU3HH
B ApXEUCKOU 3pe», «PazButue xu3HU
B IIPOTEPO30MCKON 3per, «PazButue
KU3HU B NIAJICO30UCKOU 3pe»,
«Pa3BHUTHE )KU3HU B ME3030MCKOU 3pey,
«Pa3BuTHE KU3HU B KAWHO30MCKON
apen

PackpsiBaTh conepxaHne TEPMUHOB U
MIOHSATUM: apXel, apxebaKkTepuu,
[IMaHOOAKTEPHH, POTEPO3OH,
najae030, KeMOpHii, OpAOBUK, CUITYD,
JI€BOH, KapOoH, nepmb, [1anres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PaKOCKOPIIHUOHBI, TAHITUPHBIE PHIOHI,
KOTHJIO3aBpbl, ME€3030M, | OHIBaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHBIE,
TUHKI'OBbIE, CATOBHUKOBBIE,
OEJIEMHHUTHI, AMMOHHUTBI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M1, NaJICOTeH, HEOI'eH,
AHTPOIIOTE€H, MAaCCOBOE BEIMUPAHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU

Ha 3eMJIe IO 3paM U MepUoaM.
YcranaBnuBaTh 3aBUCUMOCTD MEXKITY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIMMaTa v Ipo1eccamu
B )KMBOU IPUPOJIE.

OOBICHATH MPUYNHBI paclIBETa
CUCTEMATUYECKUX IPYII OPraHU3MOB
B PA3JIMYHBIE 3PbI U IEPUOBI.
AHaJIU3UPOBATh IPUYUHBI U CJIEICTBUS
MACCOBBIX BBIMUPAHUU.

Ha3spiBaTh 0OCHOBHBIE apOMOP(O3BI
pPacTeHUN U )KUBOTHBIX.
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[TpuBOIUTH TPUMEPHI IEPEXOTHBIX
dbopM OpraHU3MOB.
AHaTM3UpOBaTh Iy TH PEIICHUS
pOOJIEMbI COXpaHEHUS
O6uopaznoobpasus Ha 3emiie

4.9

CoBpemMeHHasi cucteMa
OpPraHUYECKOTO MHUPA

CoBpemeHHas cucTeMa OpraHu4ecKoro
mupa. [IpuHimne! kmaccuduxanum
opranu3MoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPIraHU3MOB.

JlemoHCcTpanumn
Tabauipl u cxembl: «CoBpeMeHHas
CHUCTEMA OPraHUYECKOTr0 MUPA»

PackpriBaTh coeprkaHrne TEPMUHOB U
HNOHSTUNA: OaKTEpPUH, apXEeH, BHICIINE
pactenus, 3eJIEHbIE BOJLOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBUIHBIE, TAIOPOTHUKOBHUIHEIE,
XBOIIEBUIHBIC, TNIAYHOBUTHBIC,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KHIIIEUHOTIOJIOCTHBIE,
IUIOCKUE YEPBU, KPYTJIbIE YEPBH,
KOJIbUaThI€ YE€PBU, WICHUCTOHOTHE,
MOJITFOCKH, UTJIOKOKHE, XOPIOBBIE,
rpuOBbl, JIMIIAHHUKH, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYO
CHCTEMY OPTaHUYECKOTO MUPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKUE
rpyMIBl OPTaHU3MOB.

OOBSICHATH NPUHLIMIIBI KITACCU(PUKALINH
OpPTraHHU3MOB.

[lepeuncnsaTh OCHOBHBIEC IPU3HAKU
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpubOOB, KPACHBIX U OYPBIX BOAOPOCIIEH.
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[IpuBOIUTE MPUMEPHI IPEACTABUTEIIECH
OCHOBHBIX CUCTEMAaTUYECKHUX TPYIIIT
OpPTraHU3MOB

Wtoro yacoB o teme 15
5 | Tema «IlpoucxoxaeHue 4eji0BeKa — AHTPONOTeHe3»
5.1 | Aurpomomorus — 1 Pa3znensl v 3a1a4M aHTPOINIOJIOTUU. PackpeiBaTh conep:xaHue TEPMUHOB U
HayKa O YEJIOBEKE MeTtobl aHTPOIIOJIOTUH. MOHATHI: aHTPOIOJIOTHS, MOP(HOJIOTHS,
JeMoHcTpanuu AHTPONOreHE3, aHTPOIIOMETPHS,
Tabmuie! v cxembl: «MeToabl PEKOHCTPYKIMS, apXEOJIOTHS,
AHTPOMOJIOTHUI. sTHOTpadusl.
Oob6opynoBanme: MyJISKU HaswiBaTh pasaensl u 3a1a4u
OKaMEHEJIOCTEN, IPEAMETOB AHTPOMOJIOTUH.
MaTepHUaIbHON KyJIbTYPhI ITPEIKOB XapakTepu3oBaTh METObI
yesioBeka; otorpaduu HaX0J0K AHTPOIMOJIOTUH U CPABHUBATH UX MEXKIY
HCKOIIA€MBbIX OCTAaTKOB YEJIOBEKA COOOIA.
BoiiensaTh BOIPOCHI 3BOJIIOIUN
YEJI0BEKa, UCCIIEAYEMBIE IIPU ITOMOILIHN
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butne 1 CranoBneHHE NPEACTABICHUN PackpeiBath conepxanne TEpPMUHOB U
IIPEACTaBICHUI O TIPOUCXOKIEHUU YEIIOBEKA. MOHSATUN: aHTPOIIOrE€HHAs TEOPUS,
O TPOUCXOXKICHUU Penurnosnsie BO33peHus. TpyaoBas Teopus, Homo sapiens.
YeJIOBEKa CoBpeMeHHbIE HAYUHbBIE TEOPUH. OuenuBars Bkian Y. /lapsuna

JleMmoHcTpanuu

IToprper: Y. /lapBuH.
Tabaunbl U cxeMbl: « MeToIbI
AHTPOTIOJIOTUID.

B Pa3BUTHE MPEICTABICHUN

O IIPOUCXO0KICHUN YEJIOBEKA.
AprymMEHTUPOBAaHHO KPUTUKOBATh
PEIUTHO3HBIE MTPECTABICHUS
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ObopynoBanme: MyJsKU
OKaMEHEeJO0CTeH, MPEMETOB
MaTepUaIbHOU KyJIbTYphI MPEIKOB
qeroBeka; penpoaykiuu (Gpotorpadum)
KapTUH ¢ MU(DOIOTHYECKUMU U
OMOJICCKUMHU CIOKETaMHU
MIPOUCXOKICHUS YETOBEKa

O IIPOUCXO0XKICHUU YEIIOBEKA C TIO3ULIUU
€CTECTBCHHBIX HAYK.

XapaKkTepu30BaTh HAYYHbIE TEOPUH
IIPOUCXOKICHHS YEIIOBEKA

5.3

MecTo yenoBeka
B CUCTEME
OpraHUYECKOro MUpa

CXO0JICTBO 4UeJIOBEKA C JKUBOTHBLIMHU.
CucreMaTHuecKoe I0JIOKCHHE
yesioBeka. CBUACTENLCTBA CXOICTBA
YyeJIOBEeKa C JKMBOTHBIMU:
CPaBHUTEIBHO-MOP(POIOTHUECKHE,
AMOPHOJIOTHYECKHE, (PHU3HOJIOTO-
OMOXMMHYECKHE, TOBEJCHUCCKHE.
OT1ianums yenoBeka OT JKMBOTHBIX.
[IpsAMOX0KIEHUE U KOMILIIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazBuTHe
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIBHOMN
CHCTEMBI.

JlemoHCcTpanumn

TaGauiel 1 cxeMbl: «I 0JIOBHOI MO3T
qesoBekay, «HemoBekooOpas3HbIe
00e3baHE, «CKeJIeT YeIoBeKa U
CKeJIET IUMIaH3e», «PyTMMEeHTbI U
aTaBU3MBI».

O0opynoBaHue: CKEJIET YEIIOBEKA;
MOJIe/Ib Yeperna YesioBeKa 1 ueperna

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSATHI: PYJUMEHTHI Y YEIIOBEKA,
aTaBU3MBbI y YEJIOBEKA,
MPSIMOXO0’KJICHUE, BTOpasi CUTHAJIbHAs
cUCTeMa.

Onpenensitb CUCTEMaTHYECKOE
MOJIO’KEHHUE YETTOBEKA B OPTaHUIECKOM
MHUpE.

BBIABIATH 4EPTHI CXO/ICTBA M PA3TUIHS
YeJIOBEKA M JKUBOTHBIX.
XapakTepru30oBaTh CBUICTEIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBHO-MOP(DOIOTHUECKHE,
saMOpHoIorHYecKre, GPru3noaoro-
OMOXUMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIMMEHTOB y YeJIOBEKA.

OnuceiBaTh NPU3HAKH YEIIOBEKA,
c(hopMHUPOBABIIIHMECS B CBI3U

C IPEBECHBIM 00pa30M KU3HU MPEIKOB
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HIMMIIaH3€; MOJIETb KUCTH YEJIOBEKA U
KHUCTH IIMMIIaH3€.

JlaGoparopHuasi pabora

«M3yueHne 0cOOEHHOCTEN CTPOECHHUS
CKEJIeTa YEJIOBEKa, CBS3aHHBIX

C IPSIMOXOXKICHUEM

U IPSIMOXOKICHUEM.

BBISBIISATE IPUYMHBI OCOOCHHOCTEN
CTPOEHHMSI Yepera 4esIoBeKa

10 CPABHEHMIO C YETIOBEKOOOPA3HBIMU
00e3bsHaMHU.

CpaBHUBATH OPYIUHHYIO JIEATEILHOCTh

YeJIOBEKa U JKUBOTHBIX.
CpaBHUBATh OCOOEHHOCTH BBICIIICH
HEPBHOU JIEITEIBLHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | JIBmKyIIHe CHUIBI JIBrkymme cuiibl ((hakTopsbl) PackpsIBaTh cozepKaHue TEPMUHOB U
(pakTopsl) aHTPOIIOTeHe3a: ONOJIOTUYECKHUE, MOHATUI: HACJIEICTBEHHAs
aHTPOIIOTeHE3a conpaibHble. COOTHOLIEHUE U3MEHUYUBOCTb, ECTECTBEHHBIN 0TOOD,

OMOJOTMYECKUX U COLIMAIIBHBIX OpyAHiiHAas NeATENbHOCTh, TPYNIIOBOE
(akTOpOB B aHTPOIIOT€HE3E. COTPYJIHHYECTBO, OOILIEHUE, PEUb.
JleMOHCTpanuu XapakTepu30BaTh IBUKYIINE CUIIbI
Tabauibl v cxeMbl: «/IBUXKyIME CUIIBI | aHTPOIIOTeHE3a: OMOJIOTUICCKUE
AHTPOIIOTEHE3a. COLIMAJIbHBIE
O6opynoBaHue: MyJISKU TPEAMETOB
MaTepUaIbHON KyJIbTYPbI IPEIKOB
YyeJioBeKa

5.5 | OcHOBHbIC CTaIUH OCHOBHBIE CTaIMN AHTPOIIOT€HE3A. PackpbIBaTh copepaHue TEPMUHOB U

aHTPOIIOreHEe3a

PanHue yenoBekooOpa3Hbie 00€3bsIHbI
(MPOKOHCYJIbI) U pAHHUE TOHTUJIBI —
oO01I1e MpeaKu YeI0BeKO0Opa3HbIX
00€3bsH 1 JIIoAeH. ABCTPAJIONMUTEKU —
JIBYHOTHE IIPEIKH JIFoAen. HermoBek

MOHATHM: aBCTpaJonuTeK, Yenosek
yMebli, YenoBek mpsaMOXOIsIIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHIEPTaIbCKUM, KPOMAaHbOHEI],
JICHHUCOBCKMH Y€JIOBEK, UenoBeK
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YMEJIbIH, IEPBBIE U3TOTOBJICHUS
opyauu tpyna. Hemnosek
MPAMOXOJISIININ U EPBBIN BBIXO
arozeit 3a npenensl Apuku. Yenoek
reiaenboeprekuit — oOuui MpeoK
HEAHJEPTAIBCKOTO YEIIOBEKA U
YeJI0BeKa pazyMHOro. Yemosek
HEAHJEPTATbCKUN KaK BUJI JTIOIEH
XOJIOJHOIO Kiumarta. YeaoBek
pa3yMHBbI COBPEMEHHOTO THIIA,
JICHHCOBCKHM YE€JIOBEK, OCBOCHHE
KOHTHHEHTOB 3a IpeaenamMu AQpuku.
[TameoreHeTrka M MajgcoOreHOMHKA.
JlemoHCcTpanun

[Toprpetsl: JI. JIuku, . . Porunckui,
M. M. I'epacumos.

TabauIpl ¥ CXEMBI: « DBOIIOIUOHHOE
JIPEBO YEJIOBEKA», K ABCTPAJIONIUTEK,
«YenoBek ymenslit», «HenoBek
MPSMOXO IS, «J|eHHCOBCKUI
4yenoBek», «Heannepranbisn,
«KpomManboH1IB, «IIpenku yenoBekay.
ObopynoBanme: MOJI€JIN TOPCA
MIPEAKOB YETIOBEKA; MYJISIKHU MPEIMETOB
MAaTEPUAJIbHOU KYJIbTYPbI PEJIKOB
yeJloBeKa

pa3yMHbII COBPEMEHHOTO THUIIA,
MaJICOr€HETUKA.

XapakTepu30BaTh OCHOBHBIE CTaUN
aHTPONOrEHE3a.

BBISBISITE NPOrpecCUBHBIE YEPTHI,
MOSIBUBLIMECS Y MPEIKOB YEJIOBEKA
Ha PAa3HbIX CTAAUSAX AHTPOIIOTEHE3A.
[IpuBOAUTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CTaJIM{ aHTPOIIOTECHE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKUE
JaHHbIE, 00pa3 )KU3HU U OpYIUs TPyaa.
CpaBHUBATh NPEICTABUTEIIEN OCHOBHBIX
CTaJIui aHTPOIIOTEHE3a
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5.6

DBOIIONUAA
COBPEMEHHOTO
4eJI0BEKA

OBOJIIONNS COBPEMEHHOT'0O YEJIOBEKA.
EcTtecTBeHHBII 0TOOP B MOMYJIALMIX
yenoBeKka. MyTalMOHHBIA TPOLIECC U
nosumoppusm. [lonynsuonsele
BOJIHBI, Jpeli) reHOB, MUTpaLs U
«d(peKT ocHOBATEN B MOMMYJISALMIX
COBPEMEHHOIO YEJIOBEKA.
JeMoHcTpanuu

TabGauib! ¥ cXeMbl: «ITarbl BOJIIOLUN
YEJIOBEKA»

PackpriBaTh copepxaHue TEPMUHOB U
MOHATHUM: MYTAallMOHHBIN ITPOIIECC,
noUMOpU3M, TOMYJISIIUOHHbBIE
BOJIHBI, Ipeli() reHOB, MUTpaITus,
«3(hHeKT ocHOBATEIIN.
XapakTepu3oBaTh POJib €CTECTBEHHOTO
oTOOpa B MOMYJISAIUIX COBPEMEHHOTO
YeJI0BeKa.

OneHuBath poJib MyTaIMOHHOTO
mporiecca, MOMyJISIIHOHHBIX BOJIH,
npeiida reHoB, Murpanuu, «3pdexra
OCHOBATEJISH» B ABOJIIOIUU MOy JISIIHMA
COBPEMEHHOTO YEJIOBEKA.

[IpuBoauTH IpUMEPHI (HaKTOPOB,
CIIOCOOHBIX BBI3BATH MOIYJISITUOHHBIC
BOJTHBI B DBOJIFOIIUU COBPEMEHHOTO
YeJioBeKa

5.7

YesoBeueckue pachl.
MexauciuIIMHapHbIe
METObI aHTPOMOJIOTHH

Yenoseueckue packl. [lonstue o pace.
Bousbime pacel: eBporieoniHas
(eBpaswmiickas), aBCTpaIo-HETrPOUTHAS
(3KBaToOpHaNIbHAS ), MOHTOJIOUTHAS
(a3maTcro-amepukaHckas). Bpems u
MyTH pacceeHUs YeJIoBeKa 1o
riaHeTe. EMMHCTBO YeI0BeuecKux pac.
HaydHast HECOCTOSTEILHOCTh pacu3ma.
[Tpucnocob61eHHOCTh YeToBeKa

K Pa3HBIM yCJIOBUSIM OKPY KaIOIICH

PackpsIBaTh cofep:kaHre TEPMUHOB U
MOHATHUI: paca, pacOreHe3, pacusM,
COLIMAJIbHBIN JTapBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBIITUX
pac 4esoBeKa: eBpPOIEOUHON
(eBpa3uiickoil), aBCTpaIO-HETPOUTHOMN
(?KBaTOpPUANIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKaHCKOMN).

BbISIBASITS IPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKHX pac.
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cpenbl. Biustaue reorpadudeckoi
Cpellbl 1 Jpeiida reHoB

Ha MOP(OJIOTHIO U (HU3UOIOTHIO
YEJI0BEKA.

MexaucuuImInHapHbIe METO/IbI

B (u3udecKoi (OMOJTOTHUECKON)
AHTPOTMOJIOTHH. DBOIIOIIUOHHAS
AHTPONOJIOTHA U MAJIE0AHTPOIIOIOT S
YEJIOBEYECKUX MOIYIISUN.
buoconuanbHbie UCCIEA0BaHUS
IpUpoAbl yernoseka. Mccnenosanne
KO3BOJIIOLUU OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JlemoHCcTpanun

Tabuuiibl U cxeMbl: «Pachl uesoBekay.
IIpakTHyeckas padora

«M3ydeHne SKOJOTHYECKUX aanTaui
YeJI0BEKay

[IpuBOANUTH MPUMEPHI ATAITUBHBIX
IIPU3HAKOB y IIPEACTABUTEIIEH
4eJI0BEYECKUX pac.

[IpuBOINUTH CBUAETENBCTBA EAMHCTBA
IIPOUCXOXKICHUS YEIOBEYECKHUX PacC.
ConocTaBisTh a1alTUBHBIE THUIIBI
JIXOJIEW C PACOBBIMH IPU3HAKAMMU.
JIoKa3bIBaTh HAYYHYIO
HECOCTOSATEIBHOCTh PACH3Ma

Nroro yacos 1o teme 10
6 | Tema «I9KoJI0rus — HAYKa 0 B3AUMOOTHOLIEHUSIX OPTaHU3MOB U HAIOPTAHM3MEHHBIX CHCTEM C OKPY:Kalomei
cpenon»
6.1 | 3apoxuenue u 1 3apoKICHNUE U Pa3BUTHE HKOJIOTUH PackpsIBaTh cofep:kaHre TEPMUHOB U

pa3sBUTUC DKOJIOTHH

B Tpyaax A. I'ym6onbara, K.®. Pyinbe,
H.A. CeBepuona, 3. ['exkens,

A. Tencnu, B.H. CykauéBa. Pazaensi u
3a/1a4y 3KOJIOTMH. CBA3b 3KOJIOTMHU

C IpyTUMH HAYKaMH.

MTOHSATHI: DKOJIOTHs, ayTIKOJIOTHS,
CUHAKOJIOT U1, SKOJIOTHsI COOOIECTB U
DKOCHUCTEM, DKOJIOTUSA BUIOB U
MOIYJISALIU .

XapakTepu3oBaTb OCHOBHBIE JTaIIbI
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JleMoHCTpanun

[TopTpeTtsi: A. I'ymO0bAT,

K. @. Pynbe, H. A. CeBepios,

0. I'ekkenb, A. Tencnu, B. H. Cykaués.
Tabymibl B cxeMbl: «Pa3einsl
SKOJIOTUM)

3apOKIEHUS U PA3BUTHS SKOJIOTHH KaK
HayKH.

[IpuBOIUTH MpUMEPHI OOBEKTOB
W3YUYEHHUS IKOJIOTHUU.

Ha3bIBaTh OCHOBHBIE 33]1a4H, CTOSIIIHNE
nepes y4€HbIMU-IKOJIOTaMHU.

VY cTanaBiaMBaTh B3aUMOCBSI3b HKOJIOTUU
C IPYTMMH HayKaMH

6.2

MeToabl YKOJIOTHH.
3HaueHHne
DKOJIOTMYECKUX
3HAHMH 171 YeI0BEKa

Metonn! 3konorun. Iloneswie
HaOII0IeHUS. DKCIIEPUMEHTHI

B 3KOJIOTUH: TIPUPOJHBIE U
naboparopHbie. MoeIMpoBaHKe
B OKOJIOTMM. MOHUTOPHHT
OKPY>KAIOIIECH Cpebl: JIOKAJIbHBIM,
PErHOHANIbHBIN U TI100aTbHBIMH.
3HA4YCHUE DKOJOTUUECCKUX 3HAHUM
JUIA YEJIOBEKA. DKOJIOTMUECKOE
MHPOBO33PEHUE KaK OCHOBA CBA3EH
YEJIOBEYECTBA C IIPUPOION.
DOopMHUPOBAHUE IKOJIOTUIECKON
KYJIBTYPBI U 3KOJIOTHYECKOU
TPaMOTHOCTH HACEJICHMUSI.
JleMmoHcTpanuu

Ta0auiel 1 cxeMbl: « MeTo bl
AKOJIOTUN», «CxemMa MOHUTOPUHTA
OKpYXaroUen Cpeabl».

PackpeiBaTh copepxaHue TEPMUHOB U
TIOHSITHI: ITOJIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPY’KAIOIIEH Cpepbl,
MOJICTUPOBAHUE, IKCIICPUMEHT,
IIPOTHO3UPOBAHUE.

XapakTepu30BaTh METObI SKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HAOJIIOEHUH B DKOJIOTHH.

BrISIBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpY’KaroIlel cpeJibl Kak MeToAa
DKOJIOTHYECKUX MCCIIETOBAHMIA.
OO00CHOBBIBATH 3HAYCHHE
AKCIIEPUMEHTOB B DKOJIOTHUYECKHUX
HCCIEI0BAHUIX.

CpaBHUBaTh J1aDOPATOPHBIE U
IIPUPOJIHBIE SKCIIEPUMEHTHI KaK METO/IbI
DKOJIOTHYECKUX MCCIIETOBAHMIA.
OreHuBaTh 3HAYCHHUE TTPOTHO3UPOBAHUS
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JlabopaTopHas padorta
«M3yueHne MeTo10B HIKOJIOTMUECKUX
UCCIICIOBAaHUIDY

KaK METO0/Ia YKOJIOTHUECKUX
HUCCIIeI0OBaHUMH.

OO00CHOBEIBATH HEOOXOAUMOCTD
SKOJIOTUYECKHUX 3HAHUU

JUJIs COBPEMEHHOTO YEJIOBEKA

Htoro yacos 1o teme 3
7 | Tema «Opranusmsl 1 cpea 00UTAHUSD)
7.1 | Dkonoruueckue 1 Okosorudeckue GpakTopsl U PackpsIBaTh conep:kaHue TEPMUHOB U
(dakTopsI 3aKOHOMEPHOCTH UX JICUCTBHS. MOHSATUI: PKOJOTHYECKUi (hakTop,

Knaccudukariys 5K0I0ru4ecKkux
(dhakTopoB: aOMOTHUECKHUE,
ouoTuyeckue, anTpororenuoie. O0mme
3aKOHOMEPHOCTH JAEHUCTBUS
sKoorudeckux (axropos. [IpaBuio
munumyma (K. [lnpenrens,

1O. JIubux). TonepaHTHOCTb.
DBpUOUOHTHBIE U CTCHOOMOHTHBIC
OpTaHU3MBI.

JlemoHCcTpanumn

TabuIIbl U cXeMbI: « IKOJIOTUYECKUE
(bakTopb.

OO6opynoBanme: repbapuu u
KOJUICKIIMH PACTCHHM U dKUBOTHBIX,
MIPUCTIOCOOJICHHBIX K BIIMSHUIO
Pa3TUYHBIX YKOJIOTHYCCKUX
bakTopoB

OMOJIOTUYECKUI ONITUMYM,
OTrpaHUYMBAIOIINNA (JIMMUTUPYIOLIUIN )
daxTop.

KrnaccuduunupoBaTh 3K0JI0rH4eCKUE
(baKTOpHI 10 pa3HBIM OCHOBAHUSIM.
XapakTepu3oBarh 00IIHe
3aKOHOMEPHOCTH AECHUCTBHS
HKOJOTUYECKUX (PaKTOPOB.
OO60CHOBBIBATh JEHCTBUE 3aKOHA
ONTUMYMa U 3aKOHA OTPAaHUYMBAIOILIETO
daxTopa.

IIpuBOANTE IPUMEDHI:
WUTIOCTPUPYIOILIKE IEWCTBUE ITpaBuia
MHUHUMYMa, OTPaHUYMBAIOIETO
(dhaxTopa, SBpUOUOHTHBIX U
CTEHOOMOHTHBIX OPraHU3MOB
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7.2

AOHOTHYECKHE
daktopsel. CBET KaKk
HKOJIOTUYECKUU

(dakTop

Abuotnyeckue paktopsl. CBET Kak
sKosiornueckuit pakrop. Jlenictue
Pa3HBIX YYaCTKOB COJTHEYHOTO CIIEKTPa
Ha OPraHU3MBbl. DKOJIOTUYECKUE
IPYIIbI PACTEHUHN U )KUBOTHBIX

10 OTHOIIIEHUIO K cBeTy. CUTHAIbHAS
pouib cBeTa. POTONEPUOIU3M.
JlemoHCcTpanun

Tabuuiibl ¥ cxeMbl: «CBETOBOM
CIEKTP», «IKOJIOTUYECKHUE TPYTIIIBI
YKUBOTHBIX 110 OTHOIIECHHUIO K CBETY.
O6opynoBanme: repbapuu
CBETOJIFOOUBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUI;
CBETOJIFOOMBBIE, TEHEIIIOOMBEIC 1
TEHEBBIHOCJIMBbIE KOMHATHBIC
pacTeHus.

JlabopaTopHas padora
«BpbIsIBICHNE TTIPUCTIOCOOICHU
OpPTaHU3MOB K BIIUSIHUIO CBETA)

PackpsiBaTh copep:kaHue TEPMUHOB U
MOHATUH: CBET, (POTONEPUOIU3M.
XapakTepu30oBaTh JICUCTBUE CBETA KaK
HKOJIOTUYECKOTO (haKkTopa.

CpaBHUBATH JIEHCTBUE PA3HBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa

Ha OpPraHU3MBbl.

BoIsSIBISIT 0COOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH PACTEHHUI pa3HbIX
AKOJIOTMYECKUX TPYMI MO OTHOIICHUIO
K CBETY (CBETOIIO0MBBIC, TEHETIOOUBBIE,
TEHEBBIHOCIIUBHIE).

[IpuBOIUTE MPUMEPBI PACTEHUN Pa3HBIX
AKOJIOTMYECKUX TPYIII 10 OTHOILIEHUIO
K CBETY.

BoIBISATE 0COOCHHOCTH CTPOEHUS U
KU3ZHEIECSITEIbHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUYECKHUX TPYIII MO OTHOIIECHUIO
K CBETY (IHEBHBIC, CyMEPEUHBIE,
HOYHBIC).

[IpuBOIUTH NPUMEPHI JKUBOTHBIX
Pa3HBIX AKOJOTHUUECKUX TPYIII

110 OTHOLIEHUIO K CBETY.
OOG0CHOBBIBATH 3HAUCHHUE
dhoTonepuroM3Ma B )KM3HU OPTaHU3MOB
U JUIsl IPAKTUKHU CEITbCKOTO

X0341CTBa
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7.3

AOunoTnyeckue
(bakTopHI.
Temrmepatypa Kak
AKOJIOTUYCCKUI

dakTop

TemriepaTtypa Kak 3KOJIOTUYECKUN
daxTop. JleficTBue TemMIiepaTyphl
Ha opranu3Msl. [loMkunoTepmMHBIE U
rOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIC U CTEHOTEPMHBIE
OpTaHU3MBI.

JleMoHCTpaMu

Tabsuibl 1 cxembl: « TermmokpoBHbIE
JKUBOTHBIE», «XOJIO0JHOKPOBHBIE
JKUBOTHBIEY.

O0opynoBanme: repdbapuu u
KOJUICKITUH TCILIOIIOONBBIX,
3UMOCTOMKHUX, MOPO30YCTONYNBBIX
PACTEHMI; YyUesa NTUL U 3BEpEN.
JlaGopaTopHnasi padora
«BbIsiBIIEHNE TPUCTIOCOOICHHIM
OPraHU3MOB K BIUSHUIO TEMIIEPATYPhI»

PackppIBaTh coziep:kaHre TEPMUHOB U
IIOHATUI: TEMIIEpaTypa,
MONUKUIIOTEPMHBIE (XOJIOJHOKPOBHEIE),
rOMOMOTEpPMHBIE (TEIJIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, SBPUTEPMHbBIE
OpraHu3Mbl, CTCHOTEPMHbBIE OPTAaHU3MB,
TEPMOPETYJISALIHSL.

XapakTepu3oBaTh ICUCTBHE
TEeMIIEpaTypbl HA OPIraHU3MBI.
BbIsBISITE 0COOEHHOCTU CTPOCHUS U
KU3HEJEATEIbHOCTU MONKUIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U1 TOMOMOTEPMHBIX
(TemIOKPOBHBIX ) KUBOTHBIX.
[IpuBOANUTH IPUMEPHI MOMKWIOTEPMHBIX
(XOJIOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.
BbIABIIATH OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIIbHOCTHU TEIJIOI0OUBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYNBBIX
pacTeHUN.

[IpuBOAUTH MPUMEPHI TETIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYNBBIX
pacTeHUN.

[IpuBOAUTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTaHU3MOB.
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7.4

AlOuoTtuueckue
dakTopsl. BiaxxHocTh
KaK DKOJIOTMYECKHUU
(dakto

BnaXHOCTh KaK 3KOJOTUYECKUI
dakrop. [IpucrnocobaeHus pacTeHU
K MOJIEPKaHUIO BOAHOTO OajaHca.
Knaccuduxarus pacrenuit

M0 OTHOIICHUIO K BO/IE.
[Ipucnoco6ieHus )KUBOTHBIX

K U3MEHEHHIO BOJTHOTO PEKHMA.
JlemoHCcTpauumn

Tabuiiel u cxembl: «DUHOTIOTUYECKHE
aJanTaIy >KUBOTHBIX).
Oo6opynoBanue: repbapuu pacTCHU,
OTHOCSIIUXCS K TUTPOQUTAM,
Kcepodutam, Me30puTaM, KOMHATHBIC
pacTeHus JaHHBIX TPYIIIL.
JlabopaTopHas padora
«AHaTOMUYECKHE 0OCOOCHHOCTU
pacTeHUH U3 pa3HBIX MECT OOUTaAHUS)

PackpsiBaTh coeprkanrne TEPMUHOB U
MOHSITUI: BIQXXHOCTh, TUAPOPUTHI,
rurpouTel, Me30(pUTHI, KCEPOPUTHI,
’KUBOTHBIE: BOJHbBIE, TIOJTYBOHbIE,
Ha3EeMHBIE.

XapakTepu3oBaTh ACHCTBHE BIAKHOCTU
KaK IKOJIOTHYECKOTO (hpaKkTopa.
BbIsBISITE 0COOEHHOCTU CTPOCHUS U
KHU3HEACITETHHOCTH PACTCHUM Pa3HBIX
HKOJIOTMYECKUX TPYIII [0 OTHOIIEHHUIO
K BOJIE.

[IpuBOIUTE MPUMEPBI PACTEHUN Pa3HBIX
HKOJIOTMYECKUX TPYIII IO OTHOUIEHUIO
K BOJI€.

BbIsBISATE aHaTOMHUECKHE U
(buU3HOTIOTHYECKUE TPUCTIOCOOTEHUS
’KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexXuMa.

[TpuBOIUTH MPUMEPHI BOJIHBIX,
MOJTYBOJHBIX M HA3€MHBIX )KUBOTHBIX

7.5

Cpennl oouTanus
OpraHUu3MOB

Cpenpl oOUTaHUSI OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3IyIITHAs, [IOYBEHHAS,
rITyOMHHAS TIOAMIOYBEHHAS,
BHyTpHOpranu3MeHHas. dusuko-
XUMHYECKHE OCOOCHHOCTH CPeJI
oOWTaHUs OPTAaHU3MOB.

PackpeiBath conepxanne TepMHUHa
«cpena oOUTaHUs.

XapakTepuzoBaTb 0COOCHHOCTH
BOJIHOM, HA3€MHO-BO31YIIIHOM,
MOYBEHHOM, MNTyOMHHO NOJIMOYBEHHOM U
BHYTPHUOPTAaHU3MEHHOM cpeJl OOUTaHuUs.
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[Tpucnoco6ieHnst OpraHu3MOB K )KU3HH
B Pa3HbIX Cpeax.

JleMoHCcTpaMu

Tabmuiet u cxembl: «Cpepl OOUTaHUS
OPTaHU3MOB).

Ob6opynoBanme: KOJJICKIIUU
’KUBOTHBIX, OOUTAIOIIUX B pa3HbIX
cpenax

CpaBHUBATH (PU3UKO-XUMHUYECKHE
YCJIOBHS Pa3HBIX Cpel OOUTaHMUS.
BbISIBASTE 4epThl NPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
HA3€MHO-BO3YIITHOM, [IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM Cpeax
oOuTaHus.

ITpuBOAUTE MPUMEPHI OPTAHU3MOB,
OOWTAaIOIIKX B Pa3HBIX Cpelax

7.6 | buonornueckue buonornueckue putmbl. BHennue u PackpeiBats conepxanne MOHATHUS
PUTMBI BHYTpeHHHE pUTMbI. CyTOUHBIE U «OUOJIOTUYECKUE PUTMBDY.

TOJAUYHBIE PUTMBI. XapaxkTepuzoBaTh 0COOCHHOCTH
[Iprcnoco61eHHOCTh OPraHU3MOB K BHEIIHUX, BHYyTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MEHEHHSIM YCIIOBHI TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
JKU3HU. [TpuBOAUTH pUMEPHI TPOSBICHUS
JlemoHcTpanuu OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauibl u cxembl: «buonorunyeckue OpraHu3MOB.
PUTMBD. BoISIBASITE 4epThl MPUCIIOCOOTEHHOCTH
Oo6opynoBanue: repoapuu u OPraHU3MOB K CE€30HHBIM U3MEHECHUSIM
KOJUIEKIIUH PACTEHUMN U KUBOTHBIX, YCIIOBUH JKU3HH.
00JIaJaroIIKX YEPTaMU OnuceIBaTh CE30HHBIE SBJIEHUS B dKU3HU
HpI/ICHOCO6J'IeHHOCTI/I K CC3OHHBIM OpPraHu3MOB, PACIPOCTPAHEHHBIX
VM3MEHEHUSIM YCIIOBUM )KU3HU B CBOEU MECTHOCTH

7.7 | )Kusnenusie GOPMEI JKuzneHnnbie popMbl OPraHU3MOB. PackpsiBaTh cofiep>kaHue MOHATHS

OpraHUu3MOB

[TonsTHe o KU3HESHHOH (hopMme.
Kuznennsie popMbI pacTCHUI:
JIepeBbsI, KyCTapHUKH, KYCTaPHHUKH,

(CKU3HEHHAas (hopMa OpraHu3May.
BbIBIATE 0COOEHHOCTH CTPOEHUS U
KU3HEAECATEIBHOCTH PACTEHNH PAa3HBIX
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MHOTOJIETHUE TPaBBI, OJTHOJICTHUE
TpaBbl. JKuzHeHHbIe POPMBI JKUBOTHBIX
TUAPOOHOHTEI, TEOOMOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOCHUS U
o0Opa3a KHU3HHU.

JleMoHCTpanun

Tabauub! 1 cxembl: «Ku3HEHHbBIE
(dbopMbI pacTeHuit», « KuzHeHHbIe
(OpPMBI KUBOTHBIX).

OO6opynoBanme: repbapuu U
KOJUTIEKIIUY PACTEHUH U dKUBOTHBIX
pa3IMYHBIX KU3HEHHBIX (hOpM

KUZHEHHBIX (POPM.

[IpuBOIUTE MPUMEPHI PACTEHUN Pa3HBIX
’KU3HEHHBIX (POPM.

BbIABIATE OCOOEHHOCTH CTPOEHUS U
YKU3HEJIEATEIbHOCTHU JKUBOTHBIX PA3HBIX
KU3HEHHBIX (OPM.

[IpuBOIUTH MPUMEPHI )KUBOTHBIX
pa3HBIX )KU3HEHHBIX (popM

7.8

buotnueckue paxtopbl

buotnueckue paxropsl. Bussi
OMOTUYECKUX B3aUMOJICHCTBHIL:
KOHKYPEHIUsI, XUIITHUYECTBO, CUMOUO03
u ero ¢opmsl. [Tapazutusm,
KOOIepalus, MyTyaau3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO,
HaxJeOHu4ecTBO). HeTpoduueckue
B3aMMOJICUCTBUS (TOMMUYECKUE,
dbopuueckue, padbpuueckue). 3HaueHUE
OMOTHYECKUX B3aUMOIEHCTBUN TS
CYLIECTBOBAHUSI OPTaHU3MOB B CpeJIe
oburtanus. [[puHIUT KOHKYPEHTHOTO
WCKJTFOUYEHUS.

JdeMoHcTpanuu

Tabyuiibl ¥ cXeMbl: « IKOCUCTEMA

PackpsiBaTh conep:kaHue TEPMUHOB U
MOHSATUN: KOHKYPEHLINS, XUIITHUYECTBO,
MapasuTU3M, MyTyallu3M,
KOMMEHCAJIU3M, HETPOUIECKHE
B3aUMOJICHUCTBUA.

XapakTepu30BaTh BUIbI OMOTHYECKUX
B3aUMOJICHCTBUH.

OOBSCHATH CYIIIHOCTh KOHKYPEHITUH,
XUITHUYECTBA, Tapa3uTU3Ma,
MyTyaJlnu3Ma, KOMMEHCAIN3MA.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
Y4aCTBYIOIIMX B OMOTUYECKUX
B3aMMO/ICHCTBUSAX PA3HBIX THUIIOB.
OrneHuBaTh 3HaUCHUE OMOTUIECKUX
B3aUMOJECHCTBUAN IS CYIIECTBOBAHUS
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HIMPOKOJMCTBEHHOTO JIECAY,
«OKocHcTEMa XBOMHOTO JIECAY,
«lenu nuTanus», « X MITHUYECTBOY,
«ITapazutnzm», « Konkypenuus»,
«CumOmno3», «KomMeHcamm3m.
Oob6opynoBanme: KOJUICKIINU
YKUBOTHBIX, YU4aCTBYIOIIUX

B Pa3JIMYHBIX OMOTHUYECKUX

OpraHU3MOB B cpefie OOUTaHUS.
OO60CHOBBIBATh JICHCTBUE TPUHIIUATIA
KOHKYPEHTHOTO UCKITIOUCHUS

B3aMOJIEUCTBUIX
HToro yacos 1o teme 9
8 | Tema «Ko0rust BUI0B U MOMYJISILHII»
8.1 | Dkonoruueckue 3 DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpsIBaTh cofepkaHue MOHATHS
XApaKTEPUCTUKU nonyJsinuu. [omysanusa kak TIOITYJISILTUSD .
NOMYJISALUN ounonornyeckas cucrema. Poib OneHuBaTh 3Ha4EHUE HEOJHOPOAHOCTH

HEOJIHOPOJHOCTH Cpeibl, (PU3NUECKUX
O0apbepOB M OCOOESHHOCTEH OMOJIOTUH
BUJIOB B (DOPMHUPOBAHUU
MIPOCTPAHCTBEHHOM CTPYKTYPBHI
nonyysiqui. OCHOBHBIE ITOKAa3aTeNN
NOMYJISIUU: YUCIIEHHOCTB, IIJIOTHOCTH,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXKJIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUS.
JlemoHcTpanuu

TabyuiIbl ¥ CXeMbI: « DKOJIOTHYECKUE
XapaKTEPUCTUKU TOIYISIUNY,
«IIpocTpaHcTBEeHHAas CTPyKTypa

cpelbl, pU3nYECKUX 0apbepoB U
0COOEHHOCTEN OMOJIOrMU BUIOB

B (hOpMUPOBAHUU MPOCTPAHCTBEHHON
CTPYKTYPbI MO JISIUNA.

[IpuBOAUTE MpUMEPHI NOMY SN
Pa3HBIX BUJIOB PACTCHUH U ’KUBOTHBIX.
XapakTepu30BaTh OCHOBHBIE
AKOJIOTHYECKHUE MTOKa3aTeNn
MOMYJISILIUK: YUCIEHHOCTb, INIOTHOCTD,
BO3pACTHAs U MOJIOBAsk CTPYKTYpa,
POXKIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIIHS.
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MOy JIALUuN» <<B03paCTHBIC IMUpaMUbI
MOITYJIAITU N>

8.2 | Dkooruyeckas DKoJIorn4eckas CTpyKTypa NOnyJisiui. | PackpsiBaTh conepkaHne TEpMUHOB U
CTPYKTypa OneHKa YUCAEHHOCTH MOMYJISLIHH. MOHATHN: JUHAMUKA TOMYJIALNH,
IOy JIALUH. JIMHAMUKA TOMYJISLUN U €€ PEry/Isaius. | OMOTHYECKHUI TOTEHIUA OILYJIALUY,
JlnHamuyKa nonyisiuun BroTnyeckuit MOTEHIMAN MOMYJSIIUKA. | KPUBBIE BBKUBAHUSA, (DAKTOPEI
U €€ perysuus MopennupoBaHue JUHAMHUKA CMEpPTHOCTHU, EMKOCTb CPEJIBI.

nonyJisinun. Kpussle pocrta OOBICHATH 3aKOHOMEPHOCTH

YUCIIEHHOCTH nonynsunn. Kpuseie pa3MeleHus 0cooeil monysauuu

BBDKHMBaHUs. Perysius YuCICHHOCTH | Ha 3aHMMAEMOM TEPPUTOPHH.

NOMYJISIUUIA: POJIb (DAaKTOPOB, OueHuBaTh OMOTUYECKUH TOTEHIUAT

3aBUCALIUX U HE 3aBUCSALIUX OT NOMYJIALNKA Pa3HbIX OPraHU3MOB.

IUTOTHOCTH. DKOJOTHYECKUE cTpaTeruu | AHaJIM3MPOBATh KPUBBIE POCTA

Bu0B (r- u K-ctparerun). YUCJICHHOCTH IOMYJISILIUN U KPUBBIE

JlemoHCcTpanun BBDKUBAHUS.

Tabauuel u cxembl: «CKOPOCTh OO00CHOBBIBAThH MPUYUHBI CAEPKUBAHUS

3aCEJICHUS TOBEPXHOCTH 3EMIIU OMOTHYECKOI0 MOTEHIIMajla pocTa U

pa3IMYHBIMHA OpraHU3MaMn» MPUYMHBI BCIIBIIIEK POKIAEMOCTH
Y OTIENBbHBIX OPIraHU3MOB.
[lepeuncnarb GpakTOpbl CMEPTHOCTH,
PEryIUpPYIOLINE YUCIEHHOCTD
MIOMYJISAILIMN PACTEHUMN U KUBOTHBIX.
OnuceIBaTh 3KOJIOTMYECKUE CTPATETUN
BUJIOB

8.3 | Dkonoruueckas HuIIA [TonsiTuEe 00 HKOTOTrUYECKOMN HUILIE PackpbiBath copepxaHue TEPMUHOB U

BUIA

Buj1a. Mectroobutanue. MHOromepHas
MOJENb DKOJIOTUYECKON HUIINA

MOHSTHUI: PKOJOTUYECKasl HUIla, BUI,
apeall, UHBa3usl.
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Jx. . Xatunncona. Pasmepsl
AKOJIOrM4YeCKOoW HuIU. [ loTeHmanpHas
Y pealn30BaAHHAs HUIIIW.

Buj kak cucteMa nomynsinuil. Apeasl
BUJO0B. BUbl 1 MX )KU3HEHHBIE
CTpAaTETuH. JKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U
MUT'PALMM )KUBOTHBIX. bUOJIOrnyeckue
VHBA3UU Yy KEPOJHBIX BUIOB.
JleMmoHCcTpauumn

[Toptper: JIxx. 1. XaTunHCOH.
Tabauiel u cxeMbl: «Mojieinb
AKOJIOTUYECKOUN HUIIIN

JIx. . XatunHCOHaY.
O0opynoBanue: repOapuu pacTCHHUI;
KOJUICKIIUH KUBOTHBIX.
JlabopaTopHas padora
«IIpucnocoOneHus ceMsiH pacTeHUMN

K paCcCEIICHUIO»

XapakTepu3oBaTh MHOTOMEPHYIO
MO/IEJIb 3KOJOTUYECKON HUIIN

JIx. . XatunHCOHa.

[IpuBOIUTH MPUMEPHI SKOJIOTMUECKUX
HUII Pa3HbIX BUJIOB PACTECHHI U
KUBOTHBIX.

BBISBIATE OTAMYME DKOJOTHUUECKOMN
HUIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padpruecku uzoOpaxarnb
MHOTOMEPHYIO MOJIEJIb YKOJIOTMYECKON
HUILH JJISI PA3HBIX BUOB.

BBIABISITE IPUYMHBI pA3JIAYNAN

B pazMepax dKOJIOTHYECKOW HULLIU

Y Pa3HbIX BUJOB PACTEHHUI U )KUBOTHBIX.
AHaIN3UpOBaTh NPUYUHBI U
MOCJIEICTBUS CMEHBI 9KOJIOTMYECKON
HUILN

Htoro

4acoB I10 TEME 9

Tema «IkoJ10rud CO00IECTB. IKOJIO0

I'mM4eCKHue CUCTEMbD»

9.1

Co00111eCTBO 1
OpraHU3MOB —
OHMOIIEHO3

CoobmiecTBa opranu3MoB. bruolieHos u
ero cTpykrypa. CBa3u MeXIy
opraHv3MamMu B OMOIIEHO3E.
JdeMoHcTpanuu

Tabmuiel u cxeMbl: «CTpyKTypa

PackprIBaTh cojiepkaHrie TEPMUHOB U
MMOHATUH: OMOIIEHO3, OMOTOII.
XapakTepu30BaTh OMOIICHO3 U €TI0
CTPYKTYPBbI: BHJIOBYIO,
MIPOCTPAHCTBEHHYO, TPOPHUUECKYIO.

135




6HOH€H033», «IKocucrema
I POKOJIMCTBCHHOI'O JICCA)»,
«IKOoCcHCTEMa XBOMHOTIO JIECay

[TepeuncnsaTh ¥ MPUBOIUTH PUMEPBI
CBsI3€H MKy OpraHU3MaMH
B OMOILIEHO3€E

9.2

Dxocucrema

DKOCUCTEMA KAaK OTKpPbITas CUCTEMA
(A.JIx. Tencnu). DyHKIIMOHATBHBIE
0JIOKU OPTraHU3MOB B DKOCHCTEME:
MPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cerTu.
AOuoTrnyeckue 0JI0OKH SKOCUCTEM.
[To4BbI ¥ MBI B SKOCUCTEMAX.
KpyroBopoT BeIiecTB ¥ IOTOK SHEPTUHU
B OKOCHCTEME.

JeMoHcTpanuu

[optpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabnwuiiel ¥ cxembl: «ODyHKITMOHAIBHBIC
IPYIIbl OPTaHU3MOB B SKOCUCTEME,
«KpyroBopoTt BeIIecTB B 9KOCUCTEMEY,
«llermu nutanus (macTOUIIHAS,
JETPUTHAS)».

OO6opynoBanme: repbapun pacTeHUMH;
KOJUJIEKIIMM HACEKOMBIX; Uydesia MTULl U
3BEpen

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATUI: IKOCUCTEMA, POTYLIEHTHI,
KOHCYMEHTBI, pEYIIEHThI, TPOPUUECKIE
YPOBHH, TpopuiecKue (TTUIICBBIC) 1IETH
U CETH.

Ha3bIBaTh CTpYKTYpHBIE KOMITOHEHTHI
DKOCUCTEMBI.

Xapaktepu3oBaTh QYHKIIUU U
MIPUBOJIUTH PUMEPHI OPTAHU3MOB

B 3KOCHCTEME Ha OCHOBE UMEIOIINXCS
3HAHHUM 0 pacTeHUsIX, Tpudax,
0aKTepHUsX U KUBOTHBIX.

OnuceIBaTh KpPyrOBOPOT BEUIECTB U
MOTOK HEPTUU B IKOCUCTEME.
OOBICHATH POJIb OPTrAHU3MOB

B OMOJIOTMYECKOM KPYTOBOPOTE
BEILECTB U IOTOKE SHEPIHH.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
3aHUMAIOIINX pa3Hble YPOBHU
TPOPUUECKUX MTHUPAMHU/I.

CocTaBiiTh CXEMBI IEPEHOCA BEILIECTBA
Y DHEPTUU B SKOCUCTEMAX (LIeTH
MATAHUS).
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CpaBHUBATh NACTOUIIIHBIC U JETPUTHBIE
eI TATAHUS

9.3 | Dkomoruueckue OCHOBHBIE TOKA3aTEIN YKOCUCTEMBI. PackpsiBath cosiep:kaHre€ TEPMUHOB U
MTAPAMUIBI buomacca u npoaykuus. MOHATHUM: POYKIIHS, Oromacca,
DKOJOTUYECKUE TUPAMUIbI YHCEII, AKOJIOTUYECKAsI TUpaMUa.
OMOMAacCChI ¥ SHEPTHUHU. XapakTepu3oBaTh MpaBUiia
JlemoHcTpanuu AKOJIOTUYECKUX MTUPAMUJ] YHCEII,
Tabauubl 1 cXeMbl: «IKOJOrHnYeCcKast OMOMAacCHl M SHEPTHH.
MApaMUJIa YUCEN», «IKOJIOTHUECKas OOBSACHATD IPUYUHBI PA3TUINI
nupamuia OuoMacchly, B MPOJIYKTUBHOCTH Y Pa3HBIX
«DKoyiornueckas nupaMmuaa SHEPTUM» | SKOCUCTEM.
IIpuBOAUTE pUMEPHI TPAKTUYECKOTO
MIPUMEHEHUST TTPABUII SKOJIOTUYECKUX
IUPAMUI.
CpaBHUBaTh OMOMACCy U MPOTYKIIUIO
HKOCHUCTEM CYIIH 1 MUPOBOro OKeaHa
9.4 | Usmenenus Jlunamuxa skocucmem. PackpeiBath conepxanne TEpPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpotixu. MOHSTUI: CYKIIECCUS, KIMMAKCHOE
CYKLIECCUU @nykmyayuu. HanipaBiieHHbIE COOOIIECTBO, CYKIIECCCUOHHBIN Psijl.

3aKOHOMEPHBIE CMEHBI COOOUIECTB —
cykueccuu. llepBudnble 1 BTOpUYHBIE
CYKLECCUU U UX TPUYHHBI.
AHTpPONOTreHHbIE BO3AECHCTBUSA

Ha cykueccuu. KnumakcHoe
coob1iectBo. buopasHoobpaszue u
MOJIHOTA KPYTroBOPOTa BEIIECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

XapakTepu3oBaTh CYKIECCUU:
TIEPBUYHBIC U BTOPUIHBIC, IPUBOIUTH
WX MPUMEPHI U HA3BIBATh IPUINHBI
CMEHBI COOOIIIECTB.

CpaBHHMBATh BPEMEHHbIE U KOPEHHBIE
OMOTreo1eHO3bl Ha KOHKPETHBIX
IIpUMeEpPax CBOEU MECTHOCTH.
MonenupoBath pe3yabTaThl IpoLecca
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JleMoHCTpanun

Tabmuiet u cxeMbl: «O6pa3oBaHue
oonotay, «IlepBuunas cykueccus,
«BoccTanoBnenue seca nocie noxapa»

CMEHBI OMOT€0IIEHO30B MO/ BIUSIHUEM
aHTPOIIOTEHHOTO (paKTOpa

9.5 | IIpupomansie [IpupoaHbIE SKOCUCTEMBI. PackpsiBaTh copepkaHle TEPMUHOB U
HKOCHUCTEMBI Drocucmemul 03€p u pex. Ixocucmemvl | TOHATUI: QUTOIIIAHKTOH, 300IJIAHKTOH,
Mopeu u okeanos. Ixocucmemvl myHop, | APyCHOCTE.
Jiecos, cmenetl, NyCMulHb. XapakTepu3oBaTh NPUPOIHBIE
JleMOHCTpanuu HKOCHCTEMBI, UX OCHOBHbIE
TaOauibl U cxeMbl: « IKOocUcTeMa KOMITOHEHTHI (Ha IpUMEpE 03€epa,
HIMPOKOJIUCTBEHHOT'O JIECaY, XBOWHOT'O ¥ HIMPOKOJUCTBEHHOT'O JIECA).
«IKOocucTEMA XBOMHOIO JIECA», OOBACHATD NPUUUHBI Pa3IMUHOM
«IKocucTema o3epar. OroMacchl NPOAYLIEHTOB U
OO0opynoBaHue: akBapuyM KaK MOJIETTb | KOHCYMEHTOB B IPUPOJAHBIX
DKOCUCTEMBI. DKOCUCTEMAX.
rekypeus «IKCKypcus B TMHIUUHBIA | COCTaB/IATh NACTOUIIHBIE U IETPUTHBIE
ouoreoreHo3 (B 1yOpaBy, Oepe3HsIK, LMY MUTaHUS TPUPOJHBIX IKOCUCTEM.
€JIbHUK, HA CYXO/IOJIbHBINA WITH [TpuBOIUTH MPUMEPHI OPTaHU3MOB,
MONMEHHBIN JyT, 03€po, 00JIO0TO)» BXOJISIIIIMX B COCTaB (PUTOIUIAHKTOHA,
300INIAaHKTOHA, OEHTOCA.
OO0CHOBBIBATH POJIb IPYCHOCTU
B )KM3HU Ha36MHBIX SKOCHUCTEM.
CpaBHHBaTh OMOMacCy U IPOAYKLIHUIO
BOJIHBIX ¥ HA36MHBIX IKOCHCTEM
9.6 | AurpomoreHubie AHTPOTIOT€HHbIE SKOCUCTEMBI. PackpsiBaTh copepkaHie TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoLeHo3. MOHATHI: arpO3KOCUCTEMA, arpOLIEHO3,
(arposKOCUCTEMBI) Paznuuns Mexay aHTpONOT€HHBIMU U MOHOKYJIBTYpA.
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IPUPOAHBIMU 3KOCHCTEMAMU.
JleMoHCTpanun

TaOauip! ¥ cXeMBbl: «ATpOLIEHO3,
«KpyroBopot BEIECTB 1 TOTOK
SHEPIUU B arpoLEHO3Ee».
O06opynoBanme: repbapuun
KYJIbTYPHBIX U TIUKOPACTYIIHX
PaCTEHUMN.

IKCKYpCHs «DKCKYPCHSI

B arpo’KocucTeMy (Ha 1oJje Win
B TEIUTUYHOE XO035HUCTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOIUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBiATh 1IENY NUTaHUS arpoLEHO3A.

OO00CHOBBIBATH NPUYUHBI HU3KOH
YCTONYMBOCTHU arpOdKOCUCTEM.
CpaBHUBATh arpO3KOCUCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapaxkTepu3oBaTh pOJIb YEJIOBEKA
B COXPaHEHUU YCTONYMBOCTU
arpo3KOCUCTEM

9.7

YpOosKOCHCTEMBI.
DKOMOHUTOPHUHT

Ypb6oskocucteMbl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
['opoackas ¢gopa u dayHa.
CuHaHTponU3aIus ropoICKoil hayHsbl.
buonornueckoe u X035MCTBEHHOE
3HaYEHUE arpOdIKOCUCTEM U
ypPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS
OCHOBHBIX B3aUMOJCHUCTBUN
OpPraHU3MOB B SKOCUCTEMaX.

Ponw kackaonoeo aghgpexma u 6uoos-
20UPUKAMOPO8 (K1i0UesblX 8U008)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
ITepeHocC 3HEPTUM U BELIECTB MEKIY
CMEKHBIMU SKOCHUCTEMAMH.

Y CTOMYMBOCTD OPraHU3MOB,

PackpsiBaTh copiep:kaHre TEPMUHOB U
MOHATUH: ypOOIKOCHCTEMA,
CHUHAHTpOMNU3alusl, ropojckas ¢uopa,
ropojickasi payHa, 5JKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
OnuceiBaTh OMOJIOTMYECKOE U
XO3SIMCTBEHHOE 3HAYCHUE
ypOOIKOCHUCTEM.

[IpuBOIUTH NpUMEPHI U OLIEHUBATH
COCTOsIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoISIBISITE 0COOCHHOCTH TOPOACKOM
Gbraopsl 1 QayHBbI.

CpaBHUBaTh ypPOOIKOCUCTEMBI U
MIPUPOJIHBIEC IKOCUCTEMBI
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MOMYJISLINI U 9KOCUCTEM B YCIIOBHSIX
€CTECTBEHHBIX U AaHTPOIOT€HHBIX
BO3JECHUCTBU.

Mexanusmul 6030eticmsaus 3a2psa3HeHul
PA3HBIX MUNO8 HA CYOOP2AHUZMEHHOM,
OpP2AHUZMEHHOM, NONYTIAYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbL
9K0JI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCEUS.
Meto1010THsI MOHUTOPUHT A
€CTECTBEHHBIX U AHTPOIIOT€HHBIX
HKOCUCTEM.

JeMoHcTpanuu

Tabmuiet u cxembl: «IIpumMepsr
ypOOIKOCUCTEM.

IIpakTHyeckas padora

«M3yuyenue n onncanue
yPOOIKOCUCTEMBI.

JlaGoparopHasi padora

«M3ydyeHue pazHOOOpa3usi MEITKUX
MOYBEHHBIX WICHUCTOHOTHX B Pa3HbIX
HKOCUCTEMAX)

Ntoro yacosB 1mo teme

12
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10

Tema «buocgepa — riiodajbHasi IKOCUCTEMA»

10.1

buocdepa. Ctpykrypa
1 cocTaB Oruocdepbl

2

buocdepa — obmerranerapHas
000J104Ka 3eMJIH, TJI€ CYLIECTBYET UITU
CyllleCTBOBaJIa MU3Hb. Pa3BuTHE
MIpeICTaBICHNH 0 Orocdepe B Tpymax
9. 3wocca. Yuenue B.U. BepHajckoro
o ouocdepe. Obnactu 6uocheps! u eé
coctaB. JKuBoe BeiecTBo Ouochepsl u
ero (QyHKIIHH.

JlemoHCTpanun

[Toprpetsl: B. 1. Bepnaackuit,

3. 3rocc.

Tabnuub! 1 cxeMmsbl: «['eocdepbl
3eMin», « DyHKIIMA 5KUBOTO BENIECTBAY

PackpeiBaTh copepkaHle TEPMUHOB U
NOHATUI: O6rocepa, JKUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEILIECTRO.
[IpuBoauTh (HOPMYIUPOBKHA OCHOBHBIX
nonoxenn yuenus B. 1. Bepnaackoro
o buocdepe.

XapakTepu3oBaTh 001acTH Ouocepsl U
UX COCTaB, Ha3bIBAaTh 00JAaCTU
pacmpoCcTpaHEHUS JKUBOTO BEIIECTBA

B 000J104KaxX 3eMJIU U BBISBIIATH
MPUYUHBI €70 PA3TUYHOTO
pacnpezeseHusl.

[lepeuncnsats GpyHKINN KUBOTO
BelecTBa ouocdepsl (razonas,
OKHCITUTEIbHO-BOCCTAHOBUTENbHAS,
KOHLIEHTpaIlMOHHAs!, OMOXUMHYECKas ).
[IpuBOAUTH MPUMEPHI MPEOOPA3YIOIIETO
BO3/ICIICTBUS JKMBOT'O BEIIECTBA HA
ouochepy.

AHanmM3UpoBaTh U OIICHUBATH
OunosIornuecKy o HHPOPMAITHIO

0 TJI00aJIbHBIX 3KOJOTUYECKUX
npobiemMax Ouocdepsl, MoTydaeMyro

U3 pa3HBIX UCTOYHUKOB.
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OuenuBats Bkiag B. M. Bepuanckoro,
3. 3r0cca B co31aHue YUEHUS
o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYILIECTBOBAHHUS
ouocdepsl.
Kpyrosopotsl
BEILECTB

3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ouocdepsl. OcobennocTu duochepol
KaK TJI00aJIbHON YKOCUCTEMBI.
JlnHamMuyeckoe paBHOBECHE

B Onocdepe. KpyroBopoThl BelecTB u
OMoreoXMMHUYECKHe MUKIBI (Yriaepoaa,
a3oTa). PUTMHYHOCTH SIBICHUMN

B Onocdepe.

JeMoHcTpanuu

Tabnuiet u cxembl: «I'eocdepsl
3emnn», « DyHKIIUU KUBOTO
BEILIECTBAY,

«KpyroBopoT a3orta B mpupoze»,
«KpyroBoport yriepozaa B mpupoJie»,
«KpyroBopoT kuciiopoja B pupoie»,
«KpyroBopoT BOJIbI B IPUPOJIEN

PackpbIBaTh coiepxaHue TEPMUHOB U
MMOHSITHI: TI100aJIbHAs DKOCUCTEMA,
JUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOT€OXUMHUYECKHE TTHKJIBI.
XapakTepu3oBaTh 0COOEHHOCTH
ounocdepsl Kak riodoaIbHOM
HKOCHUCTEMBI.

Onpenensats QyHKIIIO 6M0CcHepbl

B 0oOecreuyeHnu OMOreHHOTO
KpyTOBOPOTA BEIIIECTB HA TUTAHETE.
XapaxkTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEpOaa, a30Ta.
CpaBHUBaTh OCOOCHHOCTH KPyTOBOPOTA
Pa3TUYHBIX BEIIECTB.

OrneHuBaTh 3HAYCHUE KPYTOBOPOTA
BEIIECTB JUTSI CYIIECTBOBAHMS KU3HH
Ha 3eMJie.

OOBICHATH POJIb OPTAHU3MOB

B OMOJIOTMYECKOM KPYTOBOPOTE
BEIIECTB.

BBISBIIATH TMHAMUYECKOE PAaBHOBECHE
ounochepsl.
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[IpuBOIUTH IPUMEPHI PUTMHUYHOCTH
saBJCHUHN B Ouocdepe

10.3 | 3onanbHOCTH 2 3oHansHOCTEL OHocheps!. [TonsaTue PackpriBaTh copepkaHue TEPMUHOB U
ouocdepsl. OCHOBHBIC o 6rmome. OCHOBHBIE OMOMBI CYIITH: MOHSATUHN: OMOMBI, TYH]Ipa, XBOWHBIE
OMOMBI CYIIIU. TYyH/Ipa, XBOWHBIE JIeca, CMCIIaHHbIC M | JIECA, CMELIaHHEBIE JIeca,

VY cToitunBOoCTh IITUPOKOJTUCTBEHHBIC JIeca, CTETIH, IIMPOKOJIMCTBEHHBIE JIeca, CTEIH,

ounochepsr CaBaHHBI, ITyCTBIHU, TPOIMYECKHUE JIcCa, | CABAaHHBI, IIyCTBIHH, TPOIIMYECKHUE JIECa,
BBICOKOTOpPBs. KituMaT, pacTUTENbHBIN | BBICOKOIOPbS.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. Iloka3pIBaTh Ha KapTe U
CTpyKTypa U ()yHKIUS KUBBIX CUCTEM, | XapaKTEpPH30BaTh OCHOBHBIE OMOMBI
OLICHKA UX PECYpCHOIO MOTEHIMana U | CyIIu.
onocdepHbIX PYHKITUH. CpaBHMBaTh 0COOEHHOCTH KJIUMATa,
JleMoOHCTpanuu MOYB, PACTUTEIHHOTO U KUBOTHOTO
Tabuuibl ¥ cxeMbl: K OCHOBHBIC OMOMBI | MUPA Pa3HbIX OMOMOB CYIIN 3EeMJIH.
cymm», « KimnMmatnaeckue mosica BBISBIIATE MPpUYHHBI 30HATEHOCTH
3emun», « Tynapay, « Taiiray, B Ouocdepe
«CMelIaHHbIH JIECY,
«IIupOKOJIMCTBEHHBIM Jecy», «CTenby,
«CaBanHay, «IIycTeiHsm,
«Tponmueckuii mecy.
Oo6opynoBanme: repOapuu pacTeHUM
pa3HbIX OMOMOB; KOJUICKITUN )KUBOTHBIX

Ntoro yacoB no teme 6
11 | Tema «Yes10BeK U OKPY:KAKOIIAS CPEAA

11.1 | Bo3geiictBue 2 DKOJIOTUYECKHUE KPU3UCHI U UX PackpeiBaTh conepxaHue TEPMUHOB

yejioBeka Ha Ouocdepy npu4uHbl. Bo3nelicTBue yenoBeka U TIOHATHI: aTMocdepa,

Ha Ouocdepy. 3arpsi3HeHHE BO3AYIIHON

BCUICCTBA-3AIPA3HUTCIIN,
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cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE | MapHUKOBBINA A (PEKT, «030HOBAS

BOAHOM cpeapl. OXpaHa BOAHBIX TBIPAY, «KUCIOTHBIC TOKIN,
pecypcoB. Paspymienne mouBbl. Oxpana | rumpocdepa, 3BTpodukariis BO10EMOB,
MMOYBEHHBIX peCcypcoB. MI3MeHeHne M0YBa, PO3Ms MTOYB, MIECTHUIIHIHI,
KIIUMarTa. IKOJIOTHYECKUN KPU3HC.
JleMoHCTpanun AHaIM3UPOBATH AHTPOIIOTCHHBIE
TabauIIbl U cXeMbl: «3arps3HeHue (bakTOpBI BO3ICHCTBUS Ha OHOchepy
aTMoc(epb», «3arps3HEHHE (ponb yenoBeKa B PUPOJIE) Ha PA3HBIX
rugpocdeps», «3arpsi3HEHNUE IOUBbD), | 3TalaxX Pa3BUTHS YEIOBEYECKOTO
«ITapaUKOBBIT 2P hHEeKT ob1iecTBa.

XapakTepu3oBaTh rjio0aabHbIC
AKOJIOTHYECKHE MPOOJIEMBI;
OCHOBHBIE UICTOUHHUKHU aTMOC(HEPHBIX
3arpsA3HEHUI; YIKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHbBIC

C YBEJIMYEHUEM TPAHCIIOPTa

B KPYITHBIX TOPO/IaxX; ABTPOPUKAIIUIO
BOJIOEMOB; MOCTIEJICTBUSI 3arpsI3HEHUS
BOJI XUMUYECKUMU BEILIECTBAMU;
BO3JICHCTBUE UeIOBEKA HAa TOUYBEHHBIHN
MTOKPOB.

ApryMEeHTHpPOBATH 3HAYEHHE
AKOJIOTMYECKUX 3HAHUH B PEUICHUU
BOIIPOCA O MOAACPKAHUU YCTOMYUBOCTHU
ounocdepnt
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11.2

AHTpPOINOreHHOE
BO3JIEUCTBHE

Ha PACTUTEJbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoIbI

AHTpPOIIOT€HHOE BO3JICHCTBUE

HA PACTUTEIBbHBIA U )KUBOTHBIN MUP.
OxpaHa pacTUTEIHHOTO U KUBOTHOT'O
Mupa. OCHOBHBIEC MPUHITUITBI OXPaHBI
npupobl. Kpacusie kuuru. Oco6o
OXpaHsieMblI€ PUPOTHBIC TEPPUTOPUHU
(OOIIT). borannueckue caapl U
300JI0TUYECKHUE TTapKHU.
JeMoHcTpanuu

Tabuuiibl u cxembl: «Ocobo

OXPaHACMBIC ITPUPOIHBIC TCPPUTOPUND).

O6opynoBanme: Gororpaduu
OXpaHSEMbIX PACTCHUUN U ) KUBOTHBIX
Kpacnoii kauru P®, KpacHoli kauru
peruona

PackpsiBaTh cofiep:kaHle TEPMUHOB U
MOHATHI: COKpalIEHUE
O6ropazHoo0Opasusi, OXpaHa MPUPOJIbI,
0c000 OXpaHsIeMbIe PUPOTHBIC
teppuropuu (OOIIT), 6orannueckuii
call, 300JIOTMYECKHN MapK.
XapakTepu30BaTh INITAHETAPHYIO POJIb
PaCTEHHI U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JEHCTBHSI YEIOBEKA
HAa pAaCTUTEIIbHBIA U )KUBOTHBIN

MUP.

XapakTepu30BaTh NPUHIIUIIBI
«BcemMupHOU CTpaTeruy OXpaHbl
IPUPOIBD».

[lepeuncnsiTh 0COOCHHOCTH PA3TUYHBIX
OOIIT.

[TpuBonuts npumepst OOIIT,
PACIIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha TPUMEPAX OMACHOCTD
COKpalIeHus OUO0JIOTUYECKOTO
pazHooOpasus 3eMIu.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOUMCJICHHBIX BUJOB PACTEHUI U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHECEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyto kaury PO
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11.3

Panmonanenoe
MIPUPOIONOIB30BAHUE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIE PUHITUTIBI YCTOHYHBOTO
pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBI.
ParmoHabHOE PUPOIOIIOIE30BAHUE
Y COXpaHEHHE OMOJIOTHYECKOTO
pazHooOpa3us 3eMIu.

OO1ue 3aKOHOMEPHOCTH
r7100aTbHBIX KOJOTHIECKIX
Kpu3ucoB. OcoOEHHOCTH
COBPEMCHHOT'O KPHU3HCA B €TI0
BEPOSTHBIC MTOCIICICTBHS.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BUTHS OMMACHBIX TEXHOTEHHBIX
MIPOIIECCOB.

Cucmemmvle ucciedo8aHus nepexooa
K pecypcocbepezaioujet u
KOHKYDEeHMOCHOCOOHOU SHepeemuxKe.
buonozuueckoe paznoobpasue u
buopecypcul. Hayuonanvhole
UHGDOPMAYUOHHBLE CUCTEMDBI,
obecneyusarowue 00Cmyn

K UHghopmayuu no cocmosHuio
OMOENIbHBIX 8UO08G U IKOCUCTIEM.
OcHogbl sKopeabunumayuy IKOCUCmem
u cnocob6o6 60pvoOvI

C OUONOBPENCOCHUAMU.
Pexoncmpyxyus MOpcKux u HazemHvix
9KOCUCTEM.

PackpsiBaTh conep:kaHue TEPMUHOB U
IOHATHN: PALIMOHAIBHOE
IIPUPOIOIIOIL30BAHNE, YCTOUUNUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUN CIE.

XapakTepu30BaTh OCHOBHBIEC IIPUHIIAIIBI
YCTOMYMBOI'O Pa3BUTHUS YEIOBEYECTBA U
IIPUPOJIBL.

OnuceIBaTh HEMCYEPTIAEMBIE U
ycuepraeMble IPUPOIHbIE PECYPCHI,
IIOAYEPKUBAsI OTHOCUTEIBHOCTD
HEHUCUYEPIIAEMOCTH IPUPOJIHBIX
peCYpCOB; XapaKTEPU30BaTh IIPOLECCHI
UX BOBHUKHOBEHUS U YCIOBUS CPELBI,
MPUBOSIINE K UX (POPMHUPOBAHUIO.
PackppiBaTh po0eMbl paliiOHAIBHOTO
IIPUPOIOIIOIB30BAHUSA U HAXOAUTH IIyTH
UX PELICHUS
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JleMoHCTpanun
Tabauuel 1 cxeMbl: «Mojienu
YIIPABISIEMOTO MUPA»

Wtoro yacoB o teme 6
Pe3epBHOE Bpems 8
OBHIEE KOJIMYECTBO 102
YACOB 10O [TPOI'PAMME
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