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INOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo 6GMOJOTUM HA YPOBHE CpeaHero odiero oopazoBaHus pazpadboTaHa
Ha ocHOBe DepepaibHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 oOpa3oBaHUUB
Poccuiickoii  ®enepanmmy, PI'OC COO, Konmenmuu mnpenojaBaHus y4eOHOTO
npeaMera «buonorus» M OCHOBHBIX TMOJIOKEHHMM (denepanbHON padodeil MporpamMmel
BOCITUTaHUS.

VYyueonsiii npenmer «buonorusy yriayonéaHoro ypoBHs usyuenus (10—11 kmaccol)
ABJISIETCSl OJHMM M3 KOMIIOHEHTOB TNpeIMeTHOM obsactu «EcTecTBeHHO-Hay4YHbIE
npeameTs». CornacHo mojoxkenusm GI'OC COO mpodunbHble y4eOHBIE TPEIMETHI,
M3ydaeMble Ha yriyOJE€HHOM YPOBHE, SIBISIOTCA criocobom auddepeHimanum o0ydeHus
Ha YpOBHE CpeIHEro o0IIero o0pa3oBaHusl U MPU3BAHbI 00ECIIEUUTh MPEEMCTBEHHOCTD
MEX/1y OCHOBHBIM OOILIUM, CPETHUM OOIIMUM, CPEAHUM IPO(ECCHOHATBHBIM U BBICIIUM
oOpa3zoBaHueM. B TO ke BpeMsi KaKIblii U3 3TUX Y4YEOHBIX MPEAMETOB JIOJKEH OBITH
OPUEHTHPOBAaH Ha MPHUOPUTETHOE pEUIeHHE O00pa30BaTENIbHbIX, BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJa4, CBA3aHHBIX C OpodopueHTanel olyvarommxcs U
CTUMYJIMPDOBAaHUEM HMHTEpECa K KOHKPETHOM OO0JacTHM HAy4YHOrO 3HAHUS, CBSI3AHHOTO
¢ OMoJIoTHEH, METUITMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CIIOPTOM HIIM BOCHHBIM JICJIOM.

[Iporpamma mo Ouosiormu JA€T MNPENCTaBIEHUWE O LEIU M 3aJadax H3y4YeHHS
yueOHoro npeameta «buosorus» Ha yriyOJ€HHOM ypOBHE, OompenenseT 00s3aTenbHOoe
(MHBapHaHTHOE) NPEIMETHOE COAEP)KAHHE, €r0 CTPYKTYPUPOBAaHHWE IO pasfenaMm u
TEMaM, paclpejesieHne IO KiaccaM, PEKOMEHIYET MOCIEI0BATENbHOCTh H3yYEHHUS
y4eOHOro Marepuaia ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JJOTUKU
y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW oOydaromuxca. B nporpamme
o OMOJIOTMH pPEeaJu30BaH MPUHLUII MPEEMCTBEHHOCTH C HM3yYEHHEM OHOJIOTMH Ha
YpPOBHE OCHOBHOrO 00mero oOpa3oBaHusi, Ojarojaps 4YeMmy HIpOCMaTpUBAETCS
HallpaBJICHHOCTh ~ HA  NOCIENylollee  pa3BUTHE  OHMOJOTMYECKUX  3HAHMI,
OPUEHTHPOBAaHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOIO MHUPOBO33pEHUS,
HKOJIOTMYECKOTO MBIIICHUS, IPEJICTABICHUH O 3710pOBOM 00pa3e KU3HHU, Ha BOCIIUTAHUE
Oepe’KHOT0 OTHOIIECHUS K OKpY>Karolell mpupoaHoii cpene. B nmporpamme no 6uonoruu
TaK)Ke€ TIOKa3aHbl BO3MOXKHOCTH ydeOHOTOo mnpeameTra «buonorus» B peanu3anuu
tpeboBannii PI'OC COO K MIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IpPEeIMETHBIM pe3yjbTaTaM 00y4YeHUs U B (OPMHUPOBAHHUU OCHOBHBIX BHUJOB Y4€OHO-
MO3HABATENILHON  JIEATETbHOCTH  OOYyYalOlMXCSi 10  OCBOCHUIO  COJEpIKaHUs
OMOJIOrHMYECKOro 00pa3oBaHus Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMS
3aBepIIaeT OMOJIOrMYECKOEe 00pa30BaHUE B IIKOJE U OPUEHTUPOBAH HA PAaCIIMpPEHUE U
yrayOneHne 3HaHUN OOyYarommxcsi O >KMBOM MPHUPOJAE, OCHOBAX MOJIEKYJSIPHOM U
KJIETOYHOM OHMOJIOTHH, SMOPHOJIOTUA U OWOJIOTHMH PAa3BUTHSA, TC€HETHUKU, CEJICKIIHH,
OMOTEXHOJIOTUH, FBOJFOIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha  yriyOJE€HHOM  ypOBHE
OpPUEHTUPOBAHO HAa TMOATOTOBKY OOYYAlOIIUMXCS K TMOCIEAYIOUIEMY MOJYYEHHIO
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OMOIOrMUecKOro 00pa3oBaHus B By3aX M OpraHU3AIMIX CPEAHETO MpOodeCcCHOHATBLHOTO
oOpazoBanusi. OCHOBY €ro coliepKaHHusi COCTaBIIsIET cUCTeMa OMOJIOTMYECKUX 3HAHUM,
MOJyYEHHBIX MpPH H3yUYEeHUU OOYYAIOIIMMUCS COOTBETCTBYIOIIMX CHUCTEMATHUECKUX
paszenoB OMOJIOTHH HA YPOBHE OCHOBHOTO 001Iero oopazoBanus, B 10—11 kmaccax atu
3HaHUS TOJYy4YaroT pa3BuTHe. Tak, pacliMpeHbl U yriayOJieHbl OMOJOTMYECKUE 3HAHUS
O pacTeHUSX, KHUBOTHBIX, TpuOax, OakTepusx, OpraHU3Me UeIOBEKa, OOIIMX
3aKOHOMEPHOCTSIX JKW3HH, JOTIOJHUTEIHHO BKIIOYCHBI OHOJIIOTUYECKUE CBEICHUS
MPUKIIATHOTO U TTIOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIIOIh30BaTh KaK OPUEHTHPHI
JUTSI TIOCTIEAYIOIIero BeiOopa npodeccun. Bo3moskHa Takke HHTErpaIys OMOJIOTHIECKIX
3HAHUH ¢ COOTBETCTBYIOIIMMH 3HAHUSMH, TOTyYEHHBIMU O0YUaIOIIMMHCS TIPU H3yUYEeHUN
bU3UKY, XUMUH, TeoTpaduu U MaTEeMaTUKH.

CtpykTypa mporpaMMbl IO OHOJIOTHH OTPaKaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIIOIIMOHHBINA TOIXOBI K M3ydeHHt0 Ouonoruu. COriacHO UM, U3ydaroTcs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTepHbIE JJISl KUBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3aliH,
HBOJIIOIIMU OPTaHUYECKOTO MUpPA Ha 3eMIie, COXpaHEHUsI OMOJIOTMYECKOT0 pa3HOOOpa3us
riaHeTsl. Tak, B 10 Ki1acce n3y4yaroTcsi OCHOBBI MOJICKYJIIPHOM M KJIETOUHON OMOJIOTUH,
SMOpPUOJIOTUUN W OWOJIOTMM DPAa3BUTHUS, TEHETUKH U CEJICKIMU, OUOTEXHOJOTHH U
CUHTETUYECKON OWOJIOTUH, aKTyaJM3UPYIOTCS 3HAHUS OOydarolmmxcs Mo OOTaHUKeE,
300JI0TUH, aHATOMUU, Qu3nosioruu yenoneka. B 11 kiacce n3y4aroTcsi 3BOJIIOLUOHHOE
y4eHUe, OCHOBBI DKOJIOTHUU U yueHue o ouocdepe.

VYueOusiit mpeamet «buonorus» npuszBana 00eceYnTh OCBOCHUE 00YUYAIOITIMUCS
OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WJEH, MPUHILMUIIOB U MpaBWJ, JEXKaIIUX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAYYHOM KAPTHUHBI MHWpA, 3HAHUW O CTPOCHMH,
MHOTO00pa3u M OCOOCHHOCTAX KIETKH, OpraHu3Ma, MOIMyJsuu, OHOLIEH03a,
HKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX HCCIEIOBAHMIX
B OMOJIOTUM, TPUKIAAHBIX acleKkTax OWOJOrudyecKkux 3HaHuM. [l pa3Butus u
noJAepKaHus HHTepeca o0yJaroluxcs K OMOJIOTHN Haps Ly CO 3HAYUTENIbHBIM 00bEMOM
TEOPETUYECKOT0 MaTepuajia B COACPKaHUU MPOTPAMMBI TI0O OHMOJIOTHUU MPEITyCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS W PA3BUTHS TOW WJIM MHOW 0OJACTH OMOJIOTHH,
BKJIQZIOM OTEYECTBEHHBIX U 3apyOeXHBIX YU€HBIX B pEIICHHE BaXHEHIINX
OMOJIOTHYECKHUX U IKOJOTHUECKUX ITPOOJIEM.

Lenp u3yuenus yuebHoro mpeamera «buonorus» Ha yriayOnéHHOM ypOBHE —
OBJIaZICHHE OOYyYarOIIMMHCA 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHU3aluu
KUBBIX CUCTEM DPAa3HOTO paHra U MpUOOpEeTeHHE YMEHUN HCIOJb30BaTh STH 3HAHUSA
B (opMHpOBaHMM HHTEpeca K ONpeaenéHHOW o0nacT MpodecCHOHATbHON
JESITEIbHOCTH, CBSI3aHHOM C OMOJOTMEl, WiIu K BBIOOPY y4ueOHOro 3aBeleHUS AJis
MPOJIOJKEHUS OMOJIOTMYECKOr0 00pa30BaHUsI.

JlocTikeHue 1enu u3ydeHusi yueOHoro npeamera «buonorus» Ha yriayOnéHHOM
YpOBHE 00ECTIeUNBAETCS PEIICHUEM CIICAYIONINX 3a/1ay:

OCBOCHHME OOYYaIOIIMMUCS CUCTEMbl OHOJIOTMYECKUX 3HAHHW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUsIX, KOHIEMIMIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBujax, COCTABJISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUDA;
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O CTpPOEHHWH, MHOTOOOpa3uu U OCOOCHHOCTAX OHOJIOTHYECKUX CHUCTeM (KIIeTKa,
OpraHu3M, MOMYJISIMs, BUJ, OUOTeoIeH03, Orocdepa); 0 BBIIAIOMIMXCSA OTKPBITHIX H
COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYyYaloUuIMxcs C METOJAaMHU TIO3HAHHS IKUBOM MPHUPOJBL:
UCCJIEI0BATENCKUMU METOAaMH OMOJIOTHYECKUX HAayK (MOJIEKYJSIPHOM M KIJIETOYHOMN
OuooruH, YMOPUOSIOTUN U OUOJIOTHH Pa3BUTHS, TEHETUKU U CENIEKIINU, OMOTEXHOJIOTUU
¥ CHHTETUYECKOW OMOJIOTHH, TAJIEOHTOJIOTHH, SKOJIOTHH ); METOJJAMHU CAMOCTOATEIHLHOTO
IPOBENCHMS OMOJIOTHIECKUX MCCIICIOBAaHNH B 1abOpaTOpru U B IpUpoe (HaOIoaeHuE,
U3MEPEHHE, IKCIIEPUMEHT, MOJAECIIUPOBAHUE);

OBJIAJICHHE  OOyYarOUMMHUCA  YMEHUSIMH: CaMOCTOSITETbHO ~ HaXO/UTh,
aHANIM3UPOBaTh W HCIOJb30BAaTh OWOJOTMYECKYI0 HMHPOpPMALMIO; IOJIb30BATHCS
OMOJIOTMYECKOM TEPMHUHOJIOTUEN W CHMBOJIMKOW;, YCTAHABIMBATh CBSI3b MEXIY
pa3BUTHEM OMOJIOTHH U COLMAIbBHO-DKOHOMHUYECKMMU U IKOJIOTMYECKUMHU MPOOIeMaMu
YEeJIOBEUECTBA; OLEHUBATH IOCIEJCTBUS CBOEH JI€ATEIbHOCTU 110 OTHOIIEHHIOK
OKpY arolleld TpUpPOJAHON cpesie, COOCTBEHHOMY 3/10POBbIO M 3I0POBBIO OKPYKAFOIIMX
Jarofed; OOOCHOBBIBATH MW COONMIOAATH MeEpbl  NPOQPMIAKTUKA  MHQPEKIIMOHHBIX
3a00JieBaHUM, TMpaBuja TMOBEACHUS B TpUPoOJie U obecrneueHus: 0€30MacHOCTH
COOCTBEHHOM JKHU3HENEATCIIbBHOCTH B YPE3BbIYAWHBIX CHUTyallMIX MPUPOJHOTO U
TEXHOTC€HHOTO XapaKTepa; XapaKTEepPU30BaTh COBPEMEHHBIE HAy4YHbIE OTKPBITUSB
001acTu OUOJIOTHH;

pa3BUTHE Yy OOyYarOUIMXCsl HMHTEUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM
B MpPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSIMH H  COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OWMOJIOTMM, pEIIaeMbIMU €I IpoOJieMamMHu, METO/I0JOTUEH
OMOJIOTUYECKOTO MCCIIEIOBAaHUSI, TPOBEICHUS] ASKCIIEPUMEHTAIBHBIX HCCIIEeI0BaHUM,
pelnieHuss OMOJIOTMYECKUX 3aJlady, MOJICIMPOBaHUS OHOJIOTUYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAaHUE y 00YYAIOIIUXCS IEHHOCTHOTO OTHOILLIEHUS K KUBOW IPUPOJIE B LIETIOM
U K OTHENbHBIM €€ O0ObeKTaM U SBJICHUSM; (POPMUPOBAHUE DSKOJOTUYECKOMH,
FEHETUYECKON TPaMOTHOCTH, OOIIEH KyJbTYyphl MOBEACHUS B MNPUPOJE; UHTETPALUU
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuodpeTeHue o0y4aromuMucs KOMIETEHTHOCTHU B parMoHaIbHOM
NPUPOAOINOIb30BAHUN (COOIOIEHNE MPAaBUII MOBEACHHUS B NPUPOAE, OXpPaHbl BHJIOB,
IKOCHUCTEM, OMoc(heprl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3I0POBbSI OKPYKAIOIINX
monen (cobmoaeHus mep npoduiakTUKU 3a0o0JieBaHUM, oOecrieueHre 0e30MacHOCTH
KU3HEJEATECIbHOCTY B YPE3BBIUYAWHBIX CUTyalUsIX MPUPOJHOTO U TEXHOTEHHOTO
XapaKkTepa) Ha OCHOBE UCIIOJIb30BAaHUS OHOJIOTMUECKUMX 3HAHUW UM YMEHHIB
MMOBCEHEBHOM JKH3HMU;

CO37laHUE YCIOBUM JII OCO3HAHHOI'O BbIOOpa 0OYyYarOUIMMUCS WHIMBHIYaTbHOU
o0pa3oBaTeNbHOM TPAeKTOPHH, CHocoOCTBYIOLIEH NOCJIETYIOLIEMY
npo(hecCHOHATPHOMY CaMOOMPEICICHNUI0, B COOTBETCTBUU C HWHIAUBUAYaIbHBIMU
WHTEpecaMu U NOTPEOHOCTSIMU PETHOHA.

Oob111ee yncio YacoB, PEKOMEHIOBAaHHBIX JUI U3YUeHHsI OMOJIOTUH HA YTIIyOJIEHHOM

ypoBhe, — 204 gaca: B 10 knacce — 102 ygaca (3 yaca B Hezpemno), B 11 kiacce — 102 gaca
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(3 gaca B HezenIO).

OT16op opra"u3alMoHHBIX (OPM, METOAOB M CPEACTB OOy4YeHHUs OHOJIoTHUU
OCYHIECTBIIIETCS € YYETOM cheun(uKy ero CcoJepikaHus U HalpaBICHHOCTHHA
OpOAODKEHHE  OMOJOTMYECKOro  oOpa3oBaHMs B OpraHU3allUsAX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHUA.

OO0s13aTeNbHBIM YCIIOBUEM TPU OO0y4YeHHHM OHMOJOTHMHM Ha YriyOJEHHOM YpOBHE
SBIISIETCS TIPOBENEHUE Ja0OpaTOPHBIX M MPaKTUYECKUX pador. Takxke ydactue
oOydaromuxcsi B BBIMOJTHCHUH TPOCKTHBIX M y4eOHO-HCCIEIOBATEIbCKUX pabdoT,
TEMaTHUKa KOTOPBIX OMpENEsIeTCs] YUUTEJIeM Ha OCHOBE HMEIOUIMXCS MaTepuabHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHas Ouonorus — KOMIUIEKCHas Hayka. Kparkas ucTOpusi pa3BUTHS
ouonoruu. buonorndeckue Hayku W w3ydaemble MU MpodiieMbl. OyHIaMEHTAIBHBIE,
MPUKJIATHBIC U TTIONCKOBBIC HAYYHBIC UCCIIEAOBAHMS B OMOJIOTHH.

3Hauenne Owonornd B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccuun, cBsa3aHHbIE ¢ Ouojoruel. 3HauYeHHE OMOJIOTMUB
NPAKTUYECKONM  JIEATEIbHOCTH  4YEJIOBEKa:  MEJIUIIMHE, CEJIbCKOM  XO3SIUCTBE,
IIPOMBIIICHHOCTH, OXPAHE IPUPOIBI.

JlemoHcTpanuun

[ToptpeTr: Apucrorens, Teodpact, K. Jlunnent, XK.b. Jlamapk, Y. Jlapsun,Y.
lapsen, I'. Mennens, B.M. Bepnanckuu, W.II. IlaBnos, W.U. Meunukos, H.W.
Bagunos, H.B. Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, 1.K. benses.

Tabmuubr 1 cxembl: «CBsI3b OHMOJIOTMM C JPYTUMU Haykamm», «Cuctema
OMOJIOTUYECKHUX HAYK).

Tema 2. /KuBble cUCTEMBbI U UX H3yYeHHUE

XKupble cucTembl Kak mpeameT uzydeHusi omosioruu. CBOWCTBA JKMBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JHCKPETHOCTh M UEJIOCTHOCTb, CJOXKHOCTh U
YIOPSIAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alMsl, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMOCTh, U3SMEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHHM OpraHU3alMU >KUBBIX CUCTEM: MOJICKYJAPHBIN, KJIETOYHbBIM, TKAHEBBIN,
OpTraHU3MEHHBINH, MOMYJIAIHMOHHO-BUIOBOM, SKOCHUCTEMHBbIH (OMOTE€OIEeHOTUYECKHI),
ounochepnsprit. [Iporeccsl, MPOUCXOAINE B KUBbIX cucTeMaX. OCHOBHBIC MPU3HAKU
kuBoro. JXKu3Hb kak ¢opma CyliecTBOBaHMS Martepud. Hayku, u3ydaromiye >XHUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OPTaHU3ALNH.

N3ydenue »xuBbIX cucteM. MeTonbl Ouonorndeckod Hayku. HaOmoneHue,
M3MEpPEHHUE, SKCIIEPUMEHT, CUCTeMaTtu3aiusa, MeraaHanu3. [loHstue o 3aBUCHMON U
HE3aBUCUMOUN nepeMeHHoM. lInanupoBanue skcnepumenrta. [locTaHoBKa M mpoBepka
runote3. HyneBas rumore3a. IloHsTtue BbIOOpKM U €€ JOCTOBEpPHOCTh. Pa3bpoc
B Owuosornuecknx gaHHbBIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX pPE3yJIbTATOB.
[IprurHBI HCKAXKEHUS PE3YIIBTATOB SKCIIEPUMEHTA. [IOHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCcTpanuu

Tabnuupl u cxembl: « OCHOBHbIEC MTPU3HAKU KU3HW», «BUOJIOTMYECKUE CUCTEMBDY,
«CBoOICTBa XKUBOW MaTEpPUN», « YPOBHHU OpPraHU3allMU KUBOW Npupoabdy, «CTtpoeHune
JKUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBbI OpPraHoB 4YEJIOBEYECKOTO
opranuzMay, «buoreorneHos3», «buochepa», «MeTo1bl U3yUEHUS KUBOU MPUPOIBD.

OobopynoBanue: 1a00paTopHOE 000PYI0OBAHKE TSl MPOBEACHUS HAOTIOACHUH,
U3MEPEHHH, SKCTIEPUMEHTOB.
[IpakTuueckas pabora




«Hcnonp3oBaHue Pa3sIMIHBbIX MECTOAOB IIPHU U3YUCHUU JKUBBIX CUCTCM).

Tema 3. buoJiorust KieTku

Knerka — cTpyKTypHO-QYHKIMOHANIbHAS €IUHMIA >KUBOTO. VICTOpUS OTKPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. IIneiineH,
P. BupxoB). OCHOBHBIE TIOJIO)KEHUS] COBPEMEHHON KJIETOUYHON TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIIETOYHOW OMOJIOTMM: MUKPOCKOIHMSI, XpoMatorpadus,
anekTpodopes, METoA MEUYEHBIX aTOMOB, auddepeHnranbHoe IEHTPUPYTUpOBaHUE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue ¢ukcuposanuvix Kiemox. DIEKTPOHHAs
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyuyeHue
KJIeMOK.

JleMoHCTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOID),
«HcTopus pa3BUTHS METOIOB MUKPOCKOITAW.

OOopy/ioBaHKEe: CBETOBOM  MHUKPOCKON, MHUKpONpENnaparbl  pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

[IpakTuyeckas paborta

«3yueHrne MeTOMOB KIJIETOUYHOM Owuosoruu (xpomartorpadus, syextpodopes,
mudpepennnansHoe neHTpudyruponanue, [1LP)».

Tema 4. XumMuueckasi OpraHu3anms KJIeTKH

XUMHYECKUN COCTAB KJIETKH. MaKkpo-, MUKPO- U YIIbTPAaMHUKPOIJIEMEHThI. Bosia u eé
poOib Kak pACTBOPUTENS, pearcHra, Yy4acTHE B CTPYKTypPUPOBAaHUM KIETKH,
TeIIoperyJisiiud. MuHepajabHble BEIIeCTBa KIETKH, MX Ouoioruyeckas poib. Poib
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckne  BelIeCTBAa  KIETKU. buosormdyeckue noauMmepbl.  benkwu.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mojekynbl. [lepBuunas
CTpYKTypa Oelika, MenTHIHas CBsi3b. BTOpuYHas, TpeTuyHas, YeTBEPTUYHAS CTPYKTYPHI.
Henatypanus. CpoiictBa OenkoB. Knaccuduxamus 6enkoB. buonornueckue QyHKIUu
6enkoB. IIpuoHui.

VYraeBogel. MoHOcCaxapuapl, AHCAXapujibl, OJUArOCaxapuabl W MOJUCAXAPUIBI.
OO6mwmit maH cTpoeHust U (PU3NKO-XUMUYECKHE CBOMCTBA YIJIeBOJIOB. buonoruueckue
GyHKIHU yTIIEBOOB.

Jlunuael. T'mapodunbHO-TUIpOPOOHBIE CcBOMcTBa. Kiaccudukaius JTUMAIOB.
Tpurnunepunsl, hochonunuabl, BOCKUA, CTepouibl. buonornyeckrue QyHKIIUU JTUMTUIOB.
O6mme cBoiicTBA OMOJOTMYECKUX MEMOpaH —  TEKy4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUIO, ITOJYIIPOHULIAEMOCTb.

Hyknennoseie xkucinotel. JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneotunsl. [Ipunuun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK —
nBOMHas criupaib. MectoHaxoxaenue u ouonornyeckue ¢pynkiuu JJHK. Bugsr PHK.
Oyukuun PHK B kitetke.

Crpoenune wmonekysbl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornyeckue @yHkuuun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, HUX (PYHKIUU
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B KJeTke. /[pyeue uykieozuompugpocpamor (HT®). CexBenupoBanue JIHK. Memoows
2EHOMUKU, MPAHCKPUNIMOMUKU, HPOMEOMUKU.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHEe U OuoU3UYECKHe MCCIEeIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpbl OMoMolieKyi. Modenupoganue cmpyKkmypsl u
@yukyull O6uomonexynr u ux Komniexcos. Komnviomephwvili ouzaiin u opeanuyeckuil
cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JleMoHCcTpanuu

IToptpetsl: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. Ilpy3unep.

Hunarpammel: «PacripeneneHie XUMHAYECKUX SJIEMEHTOB B HEKUBOM MPUPOILY,
«PacnpeneneHne XMMUYECKHUX 3JIEMEHTOB B )KMBOU MPUPOJIE.

Tabmuubr u cxemsl: «llepuoguyeckass TaOnMIla XUMHYECKHX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbl», «BellectBa B cocraBe opraHu3moB», «CTpoeHue
MoJsieKyJibl  Oenkay, «CTpykTypbl OenkoBOM MoOJeKysb», «CTpoeHHE MOJIEKYI
yrIeBogoBy, «CTpoeHue MOJEKYyN JUnuaoBy, «HykimenHoBeie kucimoTe», «CTpoeHHe
MoJieKysibl ATD».

OO0opyoBaHKEe: XUMUYECKAsI ITOCY1a U 000pyA0BaHHUE.

JlaboparopHas pabora «OOHapyxkeHHe OCJIKOB ¢ TOMOIINbIO Ka4yeCTBEHHBIX
peaKInin.

JlabopatopHast pabora «WccnemoBaHme HYKICHMHOBBIX KHCIIOT, BBIICICHHBIX
U3 KJIIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenune u pyHKIIUM KJIETKH

Tunel  KJIETOK:  JyKapuoTHYecKass W  mpokapuoTudeckas. CTpyKTypHO-
(byHKIIMOHAIbHBIE 00pa30BaHMSI KIETKH.

CrpoeHnue mpokapuoTHdeckoi kieTku. KiertouHas creHka OakTepuit u apXxeil.
Oco0eHHOCTH CTpOeHUs TeTepOTPOPHON M aBTOTPODHON MPOKAPUOTHYECKUX KIIETOK.
MecTo 1 poJib TPOKAPUOT B OMOLIEHO3aX.

CrpoeHue u (QYHKIIMOHHPOBAHHUE 3yKapHoTH4Yecko KieTku. IlnazmaTuueckas
MeMmOpana (miazMaigemMma). CTpykTypa IUIa3MaTHYeCcKOM MemOpaHbl. TpaHCIopT
BEII[ECTB 4Yepe3 IIa3MaTHUUeCKyr0 MeMmOpaHy: maccuBHBIA (auddy3us, obierdéHHas
mudys3usi), aKTUBHBIM (MEPBUYHBIA W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIIOPT).
[Tonynponuiiaemoctb MeMOpanbl. PaboTa HaTpuii-kaqueBOro Hacoca. DHAOLHUTO3:
MUHOIMTO3, (aronuto3. Ok3omuTo3. Kierounas crenka. CtpykTtypa u  GyHKIUA
KJIETOYHOM CTEHKH pacTEHUM, TpruOOB.

[Huronnasma. I[lutozonb. Ilutockener. JIBukeHwe unMTOIIa3Mbl. OpraHouibl
KieTk. OgHOMEMOpaHHbIE OpPraHOW[bl KIETKHU: 3HaoriazMaruyeckas cetb (OI1C),
anmmapat  ['odpmku, JM30COMBI, WX CTpoeHWe u  (QyHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHouAoB KieTKU. CTpoeHue TpaHyISIPHOIO PETUKYIyMa.
Mexanuzm wnanpaenenus oenxoe 6 JIIIC. Cunre3 pacTBopuMbIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmagkuii (arpaHyisipHbIA) 3HAOIMIA3MATUYECKUN PETUKYIYM.
CexperopHast QyHkius anmapara [onbku. Moouguxkayus 6Oenkos 6 annapame
Tonvoorcu. Copmuposka benxos ¢ annapame Ionvoxcu. TpaHCTIOPT BEILIECTB B KJIETKE.
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Bakyonn pacturenbnbix kineTok. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOM/IbI KIIETKH: MUTOXOHAPUH, INIACTUBL. [Ipoucxodxcoenue
mumoxonopuil u niacmuo. Cumouoeenes (K.C. Mepeoackoeckuit, JI. Mapeynuc).Ctpoenue
¥ QYHKIMH MUTOXOHAPUN U TiacTui. [lepBuUdHbIC, BTOPUYHBIE U CIOXKHBIC TUTACTHUIBI
(OTOCUHTE3UPYIOIIUX YKAPUOT. XJIOPOILIACThI, XPOMOIUIACTHI, JIEUKOIIACTHI BHICIIUX
pacTEeHUH.

HememOpanubsie opranouasl kinetku CrTpoeHwe W (QYHKIIUU HEeMEeMOpaHHBIX
OpraHouJ0B KJIeTKkU. Pubocomel. Ilpomescymounvie gunramenmol. MUKpODUIAMEHTHI.
Axmunosvle mukpoghunamenmol. MplllIeUHbIE KIETKH. AKMUHOBblEe KOMNOHEHMbL
Hemblueunblx kiemok. MukporpyOouku. Kierounsiii nentp. CTpoeHue U JBUKEHHE
KIYTUKOB M pecHMYeK. Mukporpyboukn uuroriazmel. Llentpuons. benku,
accoyuupoB8antvle ¢ MUKpoguiameHmamu u Mmukpompyooukamu. MomopHule 6enxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapuoIlia3ma, SAPBIIIKWA, WX CTPOCHHUE H
bynkuuu. SnepHeiii 6enkoBbId MaTpuKc. [IpocTpaHCTBEHHOE PACIOIOKEHUE XPOMOCOM
B UHTEp(a3zHOM sizipe. Dyxpomamun u cemepoxpomamu. beiaku XxpoMaTiHa — TUCTOHBI.
Junamuka s0eproti 060104KU 8 MUmMo3e. A0epHvili mpaHcnopm.

Kinerounble BkmtoueHusi. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapuUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHCTpanuu

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

TabGmuips! u cxeMbl: «CTpoeHHE DYKapUOTHYECKOHN KIETKI», « CTpOeHHE KUBOTHON
KIIETKN», «CTpOEHHE pACTUTENBHON KIETKN», « CTpPOCHHE MUTOXOHAPUW», «SAapoy,
«CtpoeHue npoKapuOTHIECKON KIIETKI.

OOopyoBaHKE: CBETOBOM  MHUKPOCKON, MHUKPONpPENapaTrbl  pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepHUabHBIX KIIETOK.

JlabopaTtopHas pa6ota «/3ydeHne CTpoeHUs KJIETOK Pa3IMuHbIX OPTaHU3MOB.

[IpakTuueckas pabora «l3yueHue cBOWCTB KJIETOYHOU MEMOpPaHbI».

JlaGopatopHas  paGota «VccrmegoBanue miasMonm3a M JI€IUIA3MOJIK3A
B PACTUTEIIbHBIX KIIETKAX).

[IpakTtuueckas paboTta «lM3ydeHWe NBWIKEHHSI ITUTOIUIa3Mbl B PACTHTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB U NpeBPAllleHUE JHEPTIHH B KJIETKe

AccuMMISIIMSL. U JUCCUMWIIALIMS — JBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TeTepoTpodHbIi. YuacThe KHCIOpoJa B OOMEHHBIX
npolieccax. JHepreTudeckoe odecrieueHne KieTku: npespaiieHne AT® B 0OMEeHHBIX
nporeccax. @OepMEeHTATHUBHBIA XapakTep peakUui KIETOYHOro MeTrabosm3Ma.
depMeHThI, UX CTPOEHHUE, CBOMCTBa M MexaHu3M nedcTBus. Kodepmentsr. OTnuuus
(epMEeHTOB OT HEOpPraHMYECKUX KaTalu3aTopoB. benku-akTUBaTOpbl U OenKu-
UHTUOUTOPBL. 3aBUCHMOCTb CKOPOCTH (PEPMEHTATHBHBIX pEaKUUi OT pa3IMyYHbIX
(bhaxkTOpOB.

[TepBUYHBI CHHTE3 OPraHUYECKHX BELIECTB B KileTKe. DOTOCUHTE3. AHOKCUCEHHbIIL
u oxcuzenHvii pomocunmes y oakmeputi. Ceemocobuparowue nuemMenmsl U NUSMEHMbl
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peaxkyuonnoz2o yeumpa. Ponb xmoporuiactoB B mpouecce ¢orocuHTe3a. CBeToBas U
TemMHOBas (azbl. Domoovixanue, Cs., Cy.u CAM-munwvt pomocunmesa. [IpogyKTUBHOCTD
dorocunTe3a. BrnusHue paznuuHbIX (aKTOPOB HAa CKOPOCTh (POTOCHMHTE3a. 3HAUCHUE
dorocunTe3A.

XemocuHTe3. PazHooOpas3ne opraHu3MOB-XEMOCHHTETHKOB: HHUTPUDHUIHPYIONTHE
OakTepuu, >Kele300aKTepur, CepoOaKTEpHH, BOJOPOJIHBIE OakTepuu. 3HAUYCHUC
XEMOCHHTE3a.

AHa3poOHble opraHu3mbl. Buael Opoxenus. IIpoaykTel OpoxeHus M UX
UCTIONb30BAaHUE  YEIIOBEKOM.  AHa’pOOHBIE  MUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTENH OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTalbl dHEpreTudeckoro odmMena. IloaroToBUTENLHBIN
aTan. [ mukoamn3 — 0eCKUCIOPOIHOE PACHIEIICHUE TITFOKO3BI.

buonornyeckoe okucieHUEe, WIM KIETOYHOE JbiXxaHue. Poiab MUTOXOHIpHIA
B Ipoleccax Ouosiornueckoro oxucienus. l{uknmyeckue peakuuu. OKHUCINUTENbHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaduenma npomonos. Cunmes ATD:
paboma npomonuou AT®-cunmasel. IpenmyiiecTBa a3poOHOro MyTH OOMEHa BEIIECTB
nepea aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHa.

JleMoHCTpanuu

[Toptpers: k. Ilpuctim, K.A. Tumupszes, C. H. Bunorpaackuii,
B. A. Onrenerapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuubr u cxembl: «POTOCHHTE3», «IHEpPTEeTHUUECKU 00Men», «buocunTes
oenka», «Ctpoenue pepmMeHTa», «XEMOCHUHTE3.

OO0opy/ioBaHKe: CBETOBOM MHUKPOCKOI, OOOpYJIOBaHWE MJi MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopHas pa6ora «M3yueHne KaTadUTHUYECKON AaKTUBHOCTU (EPMEHTOB
(Ha mpuUMepe aMuIIa3bl UK KaTajaasbl)y.

JlabopaTopHas pabora «3yueHune pepMeHTaTUBHOTO pACILIEIIJICHUS IEPOKCUAA
BOJIOPOJIa B PACTUTEIbHBIX U dKUBOTHBIX KIETKAX).

JlaGopartopHas padota «CpaBHEHHE MPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopHas pabota «CpaBHEHHE IPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacieacrBenHast HHGOpMAaLMs U peau3anus e€é B KIeTKe

Peakumn martpuuHOoro cuHrtesa. I[IpyHIMII KOMIUIEMEHTApHOCTM B PEAKIUAX
MaTPUYHOTO CUHTe3a. Peanm3arus HacineacTBeHHOW mHpopManuu. ['eHeTHdecKuit Ko,
ero csoucrtsa. Tpanckpunuus — marpuunslii cuaTe3 PHK. [IpuHumner tpanckpunumu:
KOMIUIEMEHTAPHOCTh,  AHTUNAPAJLICIBHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK.

Tpancnauust u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTeze Oenka.
VYcnoBus 6mocunresa 6enka. KonupoBanue aMuHOKHCIIOT. Poiib pubocoM B OMocuHTE3E
Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2eeHos. OpraHuszanus TreHOMa
y TOPOKapuoT U SyKApUOT. Perynsiius akTUBHOCTH T€HOB Yy MpoKapuoT. ['umotesa
onepona (®. Xaxo0, X. Mano). Monexynsapusvie mexanuzmvl IKCAPECCUU 2eHOBY
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sykapuom. Ponv xpomamuna 6 peeynayuu pabomwsl ceHos. Perymanus OOMEHHBIX
IIPOLIECCOB B KiIeTKe. KileTouHbIl romeocTas.

Bupycet — HeknetouHbsie (HOpPMBI KU3HH W OOJUTaTHBIE Tapa3uThl. CTpocHHE
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kuzneunsviil yuxa JJTHK-
cooepacawux eupycos, PHK-cooepoxcawux eupycos, baxmepuogacos. Obpamuas
MPAHCKPpUNyus, pesepmasa, uHmezpasd.

BupycHbie 3a0oseBaHusi 4yenoBeka, XKWBOTHBIX, pactenuid. CIIN, COVID-19,
COITMAJIbHBIEC U MEJIUIIMHCKUE MPOOJIEMBI.

buoungpopmamura: ummeepayus u awmanuz Ooavwux maccusos («bigdatar)
CMPYKMYPHLIX Ouono2udeckux Oanuvlx. Hanomexuonocuu 6 o6uonocuu u meouyume.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHcTpanuu

[Toptpetsr: H.K. Konbnos, /1.11. UBaHOBCKUI.

Tabmuiel 1 cxembl:_ «buocunTes Oenka», «l'eHeTnueckuid kon», «Bupycen,
«bakTepruodarmy.

[IpakTtuueckas padora «Co3mannue MOIEITH BUPYCay.

Tema 8. Z/Ku3HeHHBbIH HUKJI KJIETKH

Krnerounslit 1iuks, ero nepuoasl U peryisius. Uurepdasza u muto3. OcobeHHOCTH
IpOLECCOB, TMpoTekalmux B uHTepdasze. [loAroroBka KIETKHM K JAEJIEHUIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKHI), CUHTETUYECKUH U MOCTCUHTETUYECKUIN
(MPEeMUTOTUIECKUI ) TIEPHOIBI UHTEP(DA3HI.

Martpuunbii  cunte3 JIHK — perumkanms. [lpuamuner permmukanum  JIHK:
KOMIUIEMEHTAPHOCTD, NTOJYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAJUIEIIBHOCTh. Mexanusm
permkauun JJHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u Temomepasa.
XPpOMOCOMHBIN HA0Op KJIETKH — KapUOTHUIl. J[UIJIOMIHBIN M TaruioWIHBIA HaOOpbI
xpomocoM. ['omostornunsie xpomocombl. [10J10BbIE XPOMOCOMBI.

Jlenenue knetku —MuTo3. CTaiuu MUTO3a U TPOUCXOISAIIUE B HUX MpoLecchl. TUIbI
MuTO3a. Kaprokunes n nUToKuHE3. broaornueckoe 3Ha4eHne MUTO3a.

Perynsiuus MutoTHUecKoro 1ukia kietku. [Ilporpammupyemast kiietouHasi TuOesns —
anonTo3.

Knerounoe snpo, XpoMocombl, (yHKIIMOHAIbHAs Te€HOMUKA. Mexanusmol
nponugepayuu, ougpepenyuposku, cmapenus u cudenu kremok. «LJugpposas knemrxay —
ouourpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCcTpanuu

Tabmuupbr u  cxembl: «KU3HEHHBIM MUK KIETKW», «Mwuto3», «CrpoeHue
xpomocom», «Pernukanusa JTHK».

OO6opy10BaHME: CBETOBOM MHUKPOCKOII, MUKpompenaparsl: «MHUTO3 B KiIeTKax
KOPEIIKA JIyKa).

JlaGoparopHas pabota «/3ydyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGoparopHas pabora «HaOnrogeHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKPOIIpPENapaTax).
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Tema 9. Ctpoenne u pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpasue opraHuzMoB. OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS W KU3HENEATCTLHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OAHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIHU, JpPYrue
poTUCThl. KONOHMaNbHbIE OPraHu3MBbl.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak eInHoe 1enoe. ['omeocras.

Tkanu pactrenuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, MOKPOBHA,
MPOBOJIAIIASL, OCHOBHAs, MexaHudeckas. (OCOOCHHOCTH CTpOCHHS, QYHKIUNA U
pACIIOJIOKEHUS TKAaHEW B OpraHax pacTCHUM.

TkaHW JKUBOTHBIX M YEJOBEKA. THUMBI KUBOTHBIX TKAHEW: OJNUTEIIMAIbHAs,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHas. (OCOOCHHOCTH CTpoeHHS, GQYHKIUN U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKaA.

Opransl. BereratuBHble M F€eHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OPTaHOB KMBOTHBIX U 4esioBeKa. OYHKIMN OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHbld U BHyTpeHHUH ckeyieT. CTpO€HUE W THUIIbI
COE€JIMHEHUS KOCTEMU.

JIBIDKEHME OpraHu3MoB. J[BM)KEHHE OJHOKJIETOUHBIX OPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTCHUM: TPOIIM3MbI U HACTHUH.
JIBr>keHMEe MHOTOKJIETOYHBIX >KUBOTHBIX M UYEJIOBEKA: MbIIIEUHAas cuctema. Peduiekc.
CkeneTHbIE MBIIIIIBI U UX paboTa.

[Iutanue opranusmos. llormomieHune BOABI, YIIIEKMCIOrO Ta3a U MUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue XKUBOTHBIX. BHYTpUNOJIOCTHOE M BHYTPUKIETOYHOE
nuieBapenue. [lutanue mo3BOHOYHBIX JKUBOTHBIX. OTAE/bI MUIIEBAPUTEIIBHOTO TPAKTA.
[TueBapurenbHbie Kemnesbl. [IueBapurenbHas CUCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. J{pixanue pacteHui. J{pixanue >kuBOTHbIX. {uddy3us razon
yepes MOBEepXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxaTenpHas MoBEpXHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHue. J[pIXaHnEe MO3BOHOYHBIX KUBOTHBIX Y YEJIOBEKA. DBOJIOIMOHHOE
YCIIOKHEHUE CTPOCHUS JETKUX IIO3BOHOYHBIX JKUBOTHBIX. JlpIXarenbHas cucTeMa
yenoBeKa. MexaHu3M BEHTWIALMU JIETKUX Yy NTHLl M MIEKONUTarommx. Peryismus
nbIxaHus. JlpIxatenpbHble 00bEMBL.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcropT
BEIIECTB y XUBOTHBIX. KpoBeHOCHass cuctemMa u €€ opranbsl. KpoBeHoCHas cucrema
MMO3BOHOYHBIX KMBOTHBIX M 4desioBeka. Cepjlle, KpOBEHOCHBIE COCYbl U KpoBb. Kpyru
KpOBOOOpaIeHUsI. DBOJIIOIMOHHBIE YCIOXHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iiia u e€ perynsiusi.

Brigenenue y opranusMoB. BeineneHue y pacteHuil. BblieneHne y KUBOTHBIX.
CokpartutenbHbie Bakyonau. Opranbl BbiaesneHus. OuiabTpaius, ceKperus 1 o0paTHoe
BCAChIBAHME KaK MEXaHU3Mbl pabOThl OpPraHoB BblIeNeHUs. CBsA3b MOJOCTU Teac
KPOBEHOCHOW U BBIJEIUTEIIBHON cUCTeMaMu. BbliesleHre y T0O3BOHOYHBIX KUBOTHBIX U
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yenoBeka. [louku. Crpoenue u ¢yHKunonupoBanue Hedppona. O6pa3oBaHne MOUU Y
YeJI0BeKa.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX Oprann3MoB. Criopsl 6akTepuit
Y LHUCThl NPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuidl. Kyrtukyna. Cpeacrtsa
MaCCUBHOU U XUMHYECKOM 3a1uThl. OUTOHIIUIEI.

3ammra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NpPOW3BOJAHBIE. 3allHUTa
opranuszma ot Oone3neil. MiMmmyHHast cucrema venoBeka. KieTouHbI U TyMOpaJIbHBIN
UMMYHHUTET. BpoXaEHHBIM M mpHOOpeTEHHBINA crienuduueckuii UMMYHHUTET. Teopus
KJIOHaJbHO-ceJekTuBHOrO uMmmyHutTera (I1. Opnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHple OTBETHI OpraHu3MoB. Poiib BPOKIEHHOTO MMMYHHTETa B Pa3BUTHH
CHUCTEMHBIX 3a00JICBaHUM.

PaznpaxuMoCTh U peryisilus y OpraHu3MoB. Pa3apakuMOCTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucel. Pa3apaxxumocTs U perynsuns y pacteHuil. Poctosbsle BemecTa
Y X 3HAYCHHUE.

HepBHas cuctema u pediekTopHas peryJisius y >kuBoTHbIX. HepBHas cuctema u e
OTZAEJNbl. DBOJIOLMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y IKUBOTHBIX.
OTmensl TOJIOBHOTO MO3ra MO3BOHOYHBIX KXUBOTHBIX. Peduiekc u pedexTopHas gayra.
besyciioBHbIE U yCIIOBHBIE PEQIIEKCHI.

['ymopanbpHas peryJisinus 1 S3HI0KPUHHAS CUCTEMA JKMBOTHBIX U 4eJIOBEKa. JKenesbl
OHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBHE rOpMOHOB. B3auMOCBs3b HEPBHOU U
SHAOKPUHHOMU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHcTpanuu

[Toptper: N.II. I1aBnos.

Tabmuupr u  cxembl: «OJOHOKJIETOYHBIE  BOAOPOCHN», «MHOTOKIETOUYHbBIE
BoAOpocany, «bakrepumn», «IIpocreiimmey, «Opranbl UBETKOBBIX pacTEHUN», «CHCTEMBI
OpraHoOB IT03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHME HaceKOMBIX», «TkaHH
pactenuit», «KopHueBble cuctembl», «Ctpoenue crebmnsa», «CTpoeHue ITUCTOBOM
IUIACTUHKWY, « TKaHH )KUBOTHBIX», «CKeleT uenoBekay, «llumeBapurenbHas cucremay,
«KpoBeHocHas cucrema», «JlpixarenbHas cucrema», «HepBHas cucteman, «Koxay,
«Mpiieunass cucrema», «BplmenurenbHas cucrema», «OHIAOKPUHHAA CHCTEMAay,
«Crtpoenne wMbimup», «Mmmynuter», «KumeunononmoctHeie», «(Cxema mNOUTaHUS
pacteHuin», «KpOBEHOCHbBIE CHCTEMBI ITO3BOHOYHBIX KHUBOTHBIX», « CTPOEHUE THAPBI»,
«Crtpoenue mianapumn», « BHyTpeHHEe CTPOCHHUE JOKAEBOTO uepBs», «HepBHas cucrema
peiO», «HepBHas cucrema narymkn», «HepBHas cuctemMa NPECMBIKAIOIIMXCS,
«HepBHas cuctema ntuipy, «HepBHas cucteMa MiekonuTaromux», «HepBHas cucrema
yenoBekay, «Peduexcy.

OOopynoBaHKE: CBETOBOW MHKPOCKOI, MHUKPONPENApaTbl  OJHOKJIETOYHBIX
OpraHu3MOB, MUKpPOIIpeNapaThl TKaHEH, PAKOBHHBI MOJITIOCKOB, KOJUIEKLIUN HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIPbl KOMHATHBIX PAacTEHUM, repdapuu pacTEHUH pa3HBIX
OTJIEJIOB, BJIAXHBIE IMpenaparbl >KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIIUU
0ECO3BOHOYHBIX KUBOTHBIX, CKEJET 4YeJOBEKa, OOOpyJOBaHWE ISl JEMOHCTpALUU
MOYBEHHOTO U BO3JAYIIHOTO MUTAHUSI PACTCHMI, pAaCHICTICHUS KpaxMayia U OEITKOB MO

neiicTBHeM (EpMEHTOB, O00OpYIOBaHHE ISl JEMOHCTPAIlMU OIBITOB MO H3MEPEHUIO
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KU3HEHHOW EMKOCTH JIETKMX, MEXaHNU3Ma JbIXaTeIbHbIX JBUKEHUN, MOAEIN I'OJIOBHOIO
MO3ra pa3JIMYHbIX KUBOTHBIX.

JlaGopaTtopHas pabota «/3yyeHue TkaHel paCTeHUI.

JlaGopartopHas pabota «/3ydeHne TkaHen )KUBOTHBIX.

JlaGopartopHas paboTa «VI3ydyeHne opraHoB IBETKOBOTO PACTEHHSI.

Tema 10. PasMHoOkKeHHe 1 pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHHSI OpTaHU3MOB: Oecrofioe (BKJII04asi BEreTaTUBHOE) U MOJIOBOE.
Buabsl  Oecrnonioro  pa3MHOXKEHMs: TMOYKOBAaHME, CHOpPYJsuus, ¢dparMeHTaius,
KJIOHUPOBAHHUE.

[TonoBoe pazmHoxkeHue. [lomoBbie KiIeTKH, Wi rameTel. Meio3. Cranun meno3sa.
[ToBenenne xpomocoMm B Meio3ze. KpoccuHroBep. buosiornueckuidi CMbBICT Melo3a U
MOJIOBOTO Mmpouecca. Meio3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zapoapimieBoe pasButhe. ['ameroreHe3 y JKMBOTHBIX. [I01OBBIE Keme3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KieTok. Crnepmarorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofgoTBOpeHHEe UM SMOpPHUOHAIIBHOE  pa3BUTUE  JKUBOTHBIX.  CrocoOsl
OILUIOAOTBOPEHUS: HapYy)KHOE, BHyTpeHHee. [[apTeHorenes.

NHauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa
O pPa3BUTHU OPraHu3MoOB. Mopgocenez — 00Ha U3 21ABHBLIX NPOOIEM IMOPUOTOSUU.
Konyenyus mopghoeenos u mooenu mopgpozenesza. Cranuu smMOproreHesa K1UBOTHBIX (Ha
npumepe JArymku). JpoOnenue. Tunbsl npoOnenus. [emepmunupoeanmnoe u
HedepMuHupoganHoe opooaenue. bracmyna, munvr 6aacmyn. OcoOOEHHOCTH APOOICHUS
MJIEKONUTAIOUINX. 3apO/IbIIIEBbIE IUCTKU (TacTpyJiALMs). 3aKIaKa OpraHoB M TKaHeH 13
3apOJABIIIEBbIX JIMCTKOB. B3aWMHOE BIMAHHME YacTel pPa3BUBAIOLIETOCS 3apOJIbIIIa
(oMOpuoHabHasT MHAYKIMS). 3aKiajika IUIaHa CTPOEHUS KUBOTHOTO KaK Pe3yJbTar
MEpapXUUYECKUX B3aMMOJICUCTBUM TeHOB. BiusHue Ha 5>MOpHUOHANBHOE pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYKAIOUIEH CPE/IbI.

Poct u pa3zButue xxuBoTHBIX. [TocTamMOpuonansubid iepuo. [lpsmoe u Henpsimoe
pa3sutHe. PazButue ¢ metamop(}o3oM y OECrO3BOHOUYHBIX U MMO3BOHOYHBIX >KMBOTHBIX.
buonornyeckoe 3HayeHUE MPSMOIrO M HEMPSIMOIO pPa3BUTHS, UX PacHpOCTpaHEHUEB
npupone. Tumsl pocTta KUBOTHBIX. PAKTOPBI PETYISIUU POCTA KUBOTHBIX M YEIIOBEKA.
Craguu nocTAMOPHOHAIBHOTO Pa3BUTHUS Y AKUBOTHBIX U yesoBeka. [leproabl oHTOreHesa
yenoBeka. CTapeHue U cMepTh Kak OMOJIOrMUECKHUE MPOIECCHI.

PasmHoXeHue u pa3Butue pactenuid. ['ameroput u cnopodut. Meiio3 B »KM3HEHHOM
nukie pacteHuid. OOpazoBaHue cHoOp B Ipolecce Meio3a. ['ameroreHes y pacTteHwil.
OIIog0TBOpEHHE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOMTHOE OMJIOIOTBOPEHUE
y IBETKOBBIX pacTeHnil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3Mbl pEeryiIsiiii OHTOT€HE3a Y PACTEHUHN U dKUBOTHBIX.

JleMoHcTpanuu

[Toptpetsr: C.I'. HaBamnn, X. lHInemasn.

Tabmuupr u  cxeMbl: «BereratuBHoe pa3MHOXeHUE», «Tumbl Oecrnosioro
pa3sMHOXEHUsD», «Pa3MHOXkEHHE XJIaMUIIOMOHaIbl», «Pa3MHOXKEHHE IBIVIEHBDY,
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«PazMHOXEeHUE THIAPBDY, «Meio3», «Xpomocomely, «l'amerorenes», «CrtpoeHue
SWLIEKJIETKU U CIIepMaTo3011a», «OCHOBHBIE CTaINN OHTOTeHE3a», «IIpsMoe n Henpsimoe
paszButHe», «Pa3BuTne Malickoro xxyka», «Pa3Butue capanum», «Pa3BuUTHE JIATYIIKUY,
«/IBOMIHOE OIIOAOTBOPEHHUE Y IIBETKOBBIX PACTEHUID, «CTpOCHHE CEMSIH OAHOIOJIBHBIX
Y IBYJIOJIbHBIX PACTEHUN», « KM3HEHHBIN LIMKI MOPCKOM KaIyCThD, «’KM3HEHHBIN [IUKII
MXa», «KHU3HEHHBIN HHUKII TAalIOPOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OOopyOBaHKE: CBETOBOM MHMKPOCKON, MHKpONpENnapaTbl SUIEKIETOK U
CIIEPMATO30MI0B, MOAEIb «L{MKII pa3BUTHS JIATYILKNY.

JlaGoparopHas pabora «J3ydyeHue CTpPOEHHUs IOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass pabGoTa «BpIsIBI€HHE NPU3HAKOB  CXOACTBA  3apOJbllLEH

MO3BOHOYHBIX KUBOTHBIX).
JlabopaTopHas pabora « CTpoeHrEe OPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYUBOCTH OPraHM3MOB

Uctopus cTaHoBIEHUS W pa3BUTHS I'€HETUKHU Kak Hayku. Pa6otel I'. Mennens, I
ne ®puza, T. Moprana. Poib oTeuecTBEHHBIX YUEHBIX B Pa3BUTUU N'€HETHKU. PaboOThI
H.K. Konsuosa, H.M. BasunoBa, A.H. benozepckoro, I'.JI. Kapneuenko, FO.A.
Owmmuenko, H.B. Tumodeera-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS U CHUMBOJIBI. ['OMOJOTHYHBIE XPOMOCOMBI,
aJieJIbHbIEC T€HbI, AIbTEPHATUBHBIE TPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBINA MPU3HAK,
TOMO3HUTOTa, TETEPO3UroTa, YUCTasl JUHUSA, TUOpHabl, reHotur, ¢eHoTun. OCHOBHEIC
METOAbl ~ TE€HETUKH:  T'HOPUIOJIOTMUECKHH,  IUTOJIOTMYECKHH,  MOJIEKYJSIPHO-
TEHETUYECKU M.

JleMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H.K. Konsios, H.1A. BaBuinos,
A H. benozepckuii, I'.Jl. Kapneuenxo, F0.A. ®unumnuenko, H.B. Tumodees-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUSD.

JlaGopatopHas paboTta «/[po3oduiia kak 00BEKT FTeHETUUECKUX UCCIICIOBAaHUN.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBoiit 3akon Menaenss — 3aK0H eInHO00pa3us
ruOpuoB nepBoro nokosjeHus. Ilpasuno nomunupoBanus. Bropoit 3akon Mennens —
3aKOH pacUIeIUICHHs] MpU3HAKOB. lluTosornueckue OCHOBBI ~ MOHOTHMOPUIHOIO
CKpemuBaHus. [ unoresa 4ucTOTH ramMer.

Anammsupyromee ckpemyBanue. [IpoMeXyTOUHBIM XapakTep HaCIEAOBaHUs.
Pacmienienne npu3HakoB Npy HETIOJHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpenuBanue. TpeTudl 3akoH MeHnenss — 3aKOH HE3aBHUCHMOIO
HaCJIeJOBaHMsl MPU3HAKOB. L{uToMornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS.

CuemienHoe HacienoBanue mnpu3HakoB. Paborer T. Moprana. CremnseHHoe
HACJIEJOBAHUE TE€HOB, HAPYIICHUE CLEIUICHHUS MEXIy IeHaMHh. XPOMOCOMHAsl TEOPHS
HAaCJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHU3M OIpeIeTeHnus 1oJia. AyTOCOMBI H
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MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M TreTeporaMmeTHbld IoJd. ['eHeTmueckas
CTPYKTypa MoJIOBbIX XpomocoM. HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C MOJIOM.

I'enoTun xak nenoctHas cucrema. [lnernorponus — MHOKECTBEHHOE JEHCTBUE I'€HA.
MHOkeCcTBEHHBIHN aJJICIIU3M. B3aumoeiictBue HeaJJIeIbHBIX T'€HOB.
Kommnementapaocts. Onuctas. [loamumepusi.

I'eHeTYeCKUI KOHTPOJIb Pa3BUTHUS PACTCHUM, KMBOTHBIX M YEJIOBEKA, & TaKKe
(bU3UOIOTHYECKUX TIPOIIECCOB, MOBEJACHUS W KOTHUTUBHBIX (GyHKIUN. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHNU3MbI B3aMMOJICHCTBUSI «XO35UH — TapazuT» U

«XO35IMH — MHUKpPOOUOM». ['@HeTHMYeCKHe acleKThl KOHTPOJsS U HM3MCHEHUs
HACJICICTBEHHON MH(OPMAIIUK B TIOKOJICHUSAX KJIETOK M OPTaHU3MOB.
JleMoHCTpauu

IToptpetst: I'. Mennens, T. Mopras.

Tabmuer u cxembl: «llepBbiii U BTOpOW 3akoHbl Mennens», «TpeTuil 3aKoH
Meunpens», «AHaIM3UpYOLIEE CKpelnBaHuey», «HemoaHoe nOMHUHUPOBaHUEY,
«CuenuieHHOe Hace10BaHue MPU3HAKOB y Apo3oduiibhy, «['enetuka nmona», «Kapuorun
yenoBekay, «Kapuotun apozodunb», «Kapuotun nrumb», «MHOXKECTBEHHbBIN
ajuieIn3My, «B3auMoeiicTBrE TeHOBY.

O6opynoBaHue: MOJENb ISl IEMOHCTpPAllMU 3aKOHOB €AMHOOOpasusi THOpPHAOB
IIEPBOr0 MOKOJICHUS M PACUIEIJIEHUs MPU3HAKOB, MOJEIb JJI1 JEMOHCTPALMM 3aKOHA
HE3aBUCUMOT'0 HACJEIOBAHMS MPU3HAKOB, MOJENb Uil JAEMOHCTPALMU CLEIIEHHOTO
HACJIeI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoImpenapar: «Jpo3zodumnay.

[Ipaktuueckas pabora «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO CKpEUIMBAHUS
y ApO30(UITBDY.

[IpakTnueckas padota «M3ydyeHue pe3yapTaTOB AUTHOPUAHOTO CKPEIIMBAHUSIY
JPO30(QUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna u - cpeAbl npu  popmupoBaHUM  (DEHOTHIIA.
N3MeHunBOCTh NpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIC ITPU3HAKH. Bumsl
W3MEHYHMBOCTH: HEHACIICCTBEHHAs U HACIIEACTBEHHAS.

MoaudukalonHas  uU3MEeH4YMBOCTb.  Ponb  cpeabl B (OpMHpPOBAHUU
MoAu(UKAIIMOHHON W3MeHYMBOCTH. Hopma peaknuu mpusHaka. BapuarmoHHBINA psin
u BapuanmonHas kpusas (B. Moranncen). CoiicTBa MOAH(PUKAITMOHHONN3MEHYMBOCTH.

I'enoTunmueckas u3MeHUYNBOCTh. CBONMCTBA r€HOTUITMYECKON U3MEHUYUBOCTU. BUbI
F€HOTUITNYECKOW N3MEHUYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOvHaTtBHAasT W3MEHYMBOCTh. MeW03 UM TOJOBOM MpOIECC — OCHOBA
KOMOMHATHBHOM H3MEHYHMBOCTH. POIb KOMOMHATMBHOM W3MEHYHMBOCTH B CO3JIaHUH
T€HETUYECKOro pazHoo0Opa3us B Mpejiesiax OJTHOro BUIA.

MyTanuoHHas U3MEHYUBOCTb. BUbI MyTaluii: T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE U UHAYIIUPOBAHHBIE MYTAIMU. SIIepHbIE U MUTOIIA3MATUYECKHE MY TallUH.
ComaTnueckue U 1ojoBbie MyTanuu. [[puunHbl BO3HUKHOBEHHS MyTalnii. MyTareHsl u
UX BIUSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOIO Mpolecca. 3aKoH

TOMOJIOTHYECKUX PAZIOB B HacleacTBeHHoU n3menunBocty (H.M. BaBusnos). BuesnepHnas
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W3MEHYMBOCTh U HACJIEJICTBEHHOCTb.

Onucenemura u INUSEHOMUKA, POJIb INUSEHEMUYEeCKUX (haKkmopos 6 HACe008aHUU
U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUSMOS.

JleMoHcTpanuu

[Toptpetsr: I'. ne @pus, B. Moranncen, H.1. BaBumnos.

Tabmurer u cxembl: « Buapl m3meHInBOCTHY, « MOaubUKAITMOHHASI U3MEHUYUBOCTHY,
«KomOnHaTUBHAs M3MEHYUBOCTHY, «Meio3y», «OmnonoTBopenue», «l'eHeTnueckue
3a00JeBaHUs YEIOBEKaY, « Bumbl myTammiiy.

OO0opyioBaHKE: KUBbIE U TepOapHbIE YK3EMIUIAPbl KOMHATHBIX PACTEHUN, PUCYHKH
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BUIAMHA U3MEHYNBOCTH.

JlaGoparopHas pabota «MccnemoBanue 3aKOHOMEPHOCTEH MOIU(DUKAIIMOHHON
n3MeHYnBOCTU. [locTpoeHre BapUallMOHHOTO psiia U BApUAIMOHHON KPUBOID.

[IpakTuueckas padora «MyTtanuu y 1po30(]uiibl (Ha TOTOBBIX MUKPOIIPEIIapaTax ).

Tema 14. I'eHeTnka yesr0BeKka

Kapunotun 4enosexka. MexnayHapogHas mnporpaMMa  MCCIEAOBaHUA TE€HOMA
yesoBeKka. MeToJbl M3yYeHUs N€HETHKU YeJIOBEKA: I'€HEaJOrM4ecKHil, OJM3HELOBBIH,
LUTOTCHETUYECKUM, IOMYJISLUOHHO-CTATUCTUYECKUAN, MOJIEKYJSIPHO-TEHETHYECKH.
CoBpeMEHHOE  OIpEeAeNICHHE  TIEHOTUIA:  IIOJHOTC€HOMHOE  CEKBEHUPOBAHME,
ICHOTUIIHpOBaHUEe, B TOM uyucie ¢ mnomompro I[I[[P-ananu3a. HacnencrBeHHble
3a00sieBaHUs 4YesloBeKa. ['€HHble M XpPOMOCOMHBIE Oo0JIe3HM uesnoBeka. boie3Hu
C HACIEACTBEHHOM IIPEAPACIIONIONKEHHOCThIO. 3HAYCHUE MEIUIMHCKONW TI'E€HETHKUB
OPEJOTBPALICHUM M JICYCHUM TE€HETUYEeCKUX 3a0ojeBaHUil denoBeka. Meauko-
IEeHETUYECKOE KOHCYJNbTHpoBaHHE. CTBONOBBIE KIETKU. [IOHATHE «TE€HETHYEeCKOoro
rpy3a». ODTHYECKHE AaCMEKTbl WCCIENOBAaHUI B 00JIaCTHM pPENAaKTUPOBAHMS T'€HOMa U
CTBOJIOBBIX KJIETOK.

'enernyeckue  (akTopbl  MOBBIILIEHHOW  YYBCTBUTEIBHOCTH  YEJIOBEKaK
¢uznueckoMy M XMMHUYECKOMY 3arps3HEHHMIO OKpy»Karoleil cpenbl. ['eHermueckas
IIPEAPACIIOJIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSM.

JleMoHCTpanuu

Tabmuupr um cxembl: «Kapuotun uyenoBeka», «MeTonpl M3y4eHUsI TE€HETUKU
yesioBeKay, «l'eHeTnueckue 3a00JI€BAHNS YEIIOBEKAY.

ITpakTnueckas pabora «CocTaBieHHE U aHAIU3 POJIOCIIOBHOW».

Tema 15. Cesiekuiusi OpraHu3mMoB

JlomecTHKanus U CeNeKIus. 3ap0KICHHUE CEIEKINU U JoMecTuKanuu. YuenneH. .
BasuiioBa o LleHTpax mpoucxokaeHUs U MHOTOOOpa3usi KyJbTypPHBIX pacTeHuil. Pomb
CEJEKLMU B CO3JaHUU COPTOB PACTEHUM U MOPOJ KUBOTHBIX. COpT, MOpPOJAA,ITAMM.
3aKOH TOMOJIOTMYECKHX PSAIOB B HacIeACTBEHHOM wu3MeHunBoctu H.M. BaBunosa,
ero 3Ha4€HUeE JJIs CEJIEKIIMOHHOM pabOTHl.

Metoasl  cenekuMoOHHOW paboTel. McKyccTBEHHBI OTOOp: MAacCOBBIA U
WHIUBUyJTbHBIA. JTanbl KOMOWHAIIMOHHOMN celeKiuu. VcmpiTanne mponu3BoauTeeH
10 MOTOMCTBY. OTOOP 1O T€HOTHUITY C ITOMOIIBIO OLIEHKU (PEHOTHUIIa MOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMoIbio aHam3a JJHK.
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N ckyccTBeHHBIM MyTareHe3 Kak METO]l CEeJEeKIIMOHHON paboThl. PaguanioHHbINA U
XUMUYECKUH MyTareHe3 Kak MCTOYHHUK MYTalUWd y KYyJbTYpHbIX (POpPM OpraHM3MOB.
Hcnonb3oBaHue F€HOMHOIO PEJAKTHPOBAaHUA M METOJ0B pexkomMOMHaHTHbIX JIHK mis
MOJy4YE€HUS UCXOJAHOTO MaTepuasa sl CEJICKLINH.

[Tonydenune nonumiou10B. BHyTpuBH0Bas rubpuan3anus. bau3kopoacTBeHHOE
CKpemnBanue, win WHOpuauHr. HepoacTBeHHOE CKpelmuBaHWE, WIN ayTOPHIWHT.
I'etepo3uc u ero mpuuuHbl. Mcnonb3oBanue rerepo3uca B cenekiuu. OTaanéHHas
rubpuauzanus. [Ipeononenue Oecruonus MEXKBHIOBBIX THOpUIOB. JloCTHKEeHUS
CEJIEKIINU PACTEHUMN U KUBOTHBIX. «3€/1EHAsL peGONOYUAY.

CoxpaHeHHE U M3y4YEHHE TE€HETUYECKHX PECYpPCOB KYJbTYPHBIX PACTEHUU U HX
TUKUX POJWYEH NI CO3JaHUs HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. MH3yuenue, coxpamvenue u ynpagieHue 2eHEMUYEeCKUMU pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBIX 8  Yelsax  YAyduleHus
cyuecmeyrowux U Co30aHusi HOB8bIX NOPOO, JUHUL U KpPOCCO8, 6 MOM HUcCTe
C NpUMeHeHUemM COBPEMEHHbIX MemOo008 HAYYHBIX UCCAe008aHUl, Nepedosblx udel U
NnepCneKmuBHbIX MexHoI02UlU.

JleMoHCTpanuu

IToptpertsl: H.M. BaBunos, .B. Muuypun, I'.J1. Kapneuenko, ILII. JIykbsaHeHKO,
b.JI. Acraypos, H. bopnoyr, JI.K. benses.

Tabnuupl u cxembl: «LIeHTpbI MPOUCXOKACHUS U MHOTO00pa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX pPSAIOB B HACIEICTBEHHOM W3MEHYUBOCTHY,
«Metoabl cenexkunn», «OTaanéHHas rudpuauzanus», «Myrtarenesy.

JlabGopaTopHas pabota «V3yueHue cCOpTOB KyJbTYpPHBIX pPAcCTEHUH U TOPOJ
JIOMAITHUX KUBOTHBIX).

JlabopaTtopHas pabota «/3ydyeHne MeTo/10B CEIEKIIUU PACTEHUI».

[IpakTuyeckas pabora «IIpuBuBKa pacTeHUR».

OkcKypeust « OCHOBHBIE METOJIbI U IOCTUKEHHUS CENEKIIMU PACTEHUM U )KUBOTHBIX
(Ha CEJIeKITMOHHYIO CTAHIINIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B
TEIUIMYHOE X035UCTBO, B JIJAOOPATOPHUIO ArPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJ10rusi 1 CHHTeTHYECKAasA OMOJIOTHsA

OOBEKTHI, UCTIOJIB3YEMbIC B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBHIE KYJbTYPHI,
MHUKPOOPTaHU3MBbI, X XapaKTepUCTUKA. TpaauiimoHHas OMOTEXHOJIOTHS: XJIeO0eueHueE,
MOJTy4YeHHE KHCJIIOMOJOYHBIX MPOAYKTOB, BUHOAEHHE. MUKPOOUOJOTUUECKUN CHUHTE3.
OOBEKTH MUKPOOHMOTIOTHYECKUX TexHoJoTuid. [Ipon3BoacTBO OenKka, aMUHOKHUCIOT U
BUTAMMHOB.

Co3naHve TEXHOJOTMH W HMHCTPYMEHTOB 1I€JICHAIIPABJICHHOIO W3MEHEHUS W
KOHCTPYHPOBAaHUSI T€HOMOB C IIEIbI0 IOJYYCHHS OPraHW3MOB M HMX KOMIIOHCHTOB,
COJIep KaIllMX HE BCTPEYAIOIIHMECS B IMIPUPOJI€ OMOCHUHTETHYECKUE MTYTH.

Knerounass wumxkenepus. Meroasl KyJabTypbl KJIE€TOK M TKaHEH pacTeHUH W
KUBOTHBIX. Kpnobanku. ComaTruyeckasi THOpUIU3AIIAS U COMAaTHUYECKUNA dSMOPUOTECHES.
Hcnonb3oBaHue ramioujoB B CEJIEKUUH pacTeHuil. [lonyyenue MOHOKIOHATbHLIX
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anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOIUKIIOHAILHBIX AHMUMEN 8 MeOUYUHE.
HcKycCcTBEHHOE OIUIONOTBOPEHHME. PEKOHCTpYKIMs SHUEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeTOJ TpaHCIUIAaHTAlMM SAEep KIETOK. Texwonocuu 0300poeneHus,
KYIbMUBUPOBAHUS. U MUKDOKIOHANILHO20 — PASMHONCEHUA  CENlbCKOXO3AUCHEEHHbIX
KYJIbmyp.

XpoMOCOMHass M Te€HHasg WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekomOuHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEeHHSI M IEPCIEKTUBBI XPOMOCOMHOW M T€HHOM MHKEHEPUHU. DKOJOTUYECKHE U
TUYECKHUE TPOOIJIEMbI T€HHOW NHKEHEPUU.

Memuuunckue OuorexHonoruu. IloctrenomHas mmdposas wmeaununa. [ILP-
JMAarHocTrka. MetaboJOMHBINA aHAIN3, TEHOLICHTPUYECKHUI aHAIN3 MPOTEOMA YeJIOBEKa
JUISL OLICHKH COCTOSIHMS €ro 370pOBbsi. VICIIOIb30BaHHE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmommkeHepuss g pa3paboTKu  (yHIaMEHTAIbHBIX OCHOB
MEJINLIMHCKUX TEXHOJIOTMH, CO3AaHUs KOMIUIEKCHBIX TKaHEH COYETAHHUEM TEXHOJIOTHMHI
TpEXMEpPHOrO0  OWONPUHTMHTAa W cKapdoiguHra s pelieHus  3ajad
MEPCOHATN3UPOBAHHON MEULINHBI.

CoznaHne BEKTOPHBIX BaKILUH C LEIbI0 00eCrieueHnss KOMOMHUPOBAHHON 3aIUThI
oT BO30OyAUTENIEH OPBH, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
¢ynkunonupoanusi PHK-copepkanmx BUPYCOB, BBI3BIBAIOIIMX 0OCO00O OIACHbIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMoHcTpanuu

Tabmuupsl 1 cxembl: «Vcrnonb3oBaHHME MHMKPOOPTaHU3MOB B IPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KileTouHast MH)KeHepus», «[ eHHass HHKEHEPUs».

JlabopaTopHas pabora «3ydyeHrne 00beKTOB OMOTEXHOIOTHI.

[TpakTnueckas pabota «IlomyueHne MOIOYHOKUCIBIX TPOTYKTOBY.

Okckypceust  «buorexHomoruss —  BaKHEWIas — NPOU3BOAUTENBHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apoxkaeHue u pa3sBUTHE IBOJTIOMUOHHBIX MPEACTABJIECHNH B OM0JIOTUHI

OpomonuonHasa teopust Y. JlapsuHa. [IpeaAnochUTKM BO3HUKHOBEHHUS AApPBUHUA3MA.
JKw3Hb 1 HayyHas nesrenbHOCTh Y. JlapBuHa.

JIBroKympe cuibel 3BoJronMH BUAOB 1mo Y. JlapBuHy (BBICOKAass MHTEHCHUBHOCTb
Pa3MHOKEHHUS OPraHU3MOB, HAaCJEACTBEHHAs U3BMEHUYUBOCTh, OOpH0A 3a CYLIECTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBII 0TOOD).

Odopmiienne cunTeTHueckoi Teopuu sBomoruu (CTD). HelitpanpHas Teopus
sBoMtolMU. COBpEeMEHHAst IBOJIIOIIMOHHAS] OMOJIOTHA. 3HAYEHUE IBOIOIMOHHON TEOPHUH
B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUPA.

JleMoHcTpanuu

IToptpetsl: Apuctotens, K. JIunnen, JXK.b. Jlamapk, 2.K. Cent-Unep, K. KroBbe,
Y. JapsuHn, C.C. Yerepuxon, .M. llImansraysen, Jx. Xonaeitn, 1.K. benses.

Tabmuier u cxembl: «Cucrema xuBor npupojsl (o K. Jluauero)», «JlectHuia
KUBBIX cymecTB (mo Jlamapky)», «Mexanusm ¢GOpMUPOBaHUS MPHUCIIOCOOICHUMA
y pacTeHuid U KUBOTHBIX (o Jlamapky)», «Kapra-cxema Mmapmipyrta mytemectBus Y.
HapBuna», «Haxonku Y. JlapBuHa», «@opmbl 60pbOBI 3a cyiiecTBoBaHue», «[lopoas
ronyOeit», «MHorooOpa3ue KyJIbTypHBIX ¢opM KamycTb», «llopoasl agoMamrHuX
KUBOTHBIX», «Cxema oOpazoBanuss HOBbIX BujoB (mo Y. J[lapBuny)», «Cxema
COOTHOILLICHHS JIBWXKYIIMX CHJI 3BOJIOUAN», «OCHOBHBIEC IOJOKEHHUS CUHTETUYECKOU
TEOPUU IBOJIOLIUNY.

Tema 2. MUKpPO3BOIIOLHA U €€ pe3yabTaThl

[Tonmynsiuus Kak 3neMeHTapHas eIMHULA 3BOTOIKMU. COBPEMEHHbBIE METO/IbI OLICHKU
TEeHETUYECKOTO pPa3HoOoOpa3usi W CTPYKTypbl mnomyiauuid. M3menenue reHodoHa
NOMYJISIUMKA  KAaK D3JIEMEHTApHOE HBOJIOLMOHHOE SIBIIEHHE. 3aKOH T'€HETUYECKOTO
paBHoBecus Jx. Xapnu, B. BaiinGepra.

OnemeHTapHble (HAKTOPHI (IBUKYIIHUE CUJIbI) IBOIIOIMU. MyTallMOHHBINA MpoLecC.
KomOuHatuBHas wu3MeHUUMBOCTh. JIpeil TreHOB — ciydailHble HEHaNpaBJIECHHBIE
M3MEHEHUs 4YacToT ajuienedl B mnomyisuusx. O¢dekr ocHoBatens. Ipgexkm
oymuiiouno2o 2opaviuwika. CHUdCeHue 2eHemuuecko20 pazHooOpasus. NPUUUHBL U
cneocmeus. Ilposisnenue aghghexma Opetiha eenos 6 OOILUUX U MATLIX NONYAAYUSIX.
Murpauuu.  M3onsuus — nomynsiuuid: — reorpaduueckas  (MPOCTpaHCTBEHHas),
OouoJsiornyeckast (penpoayKTUBHAs).

EctecTBeHHBIN 0TOOp — HaMpaBIAOMU GakTop FBOIIOHUH. DOPMBI ECTECTBEHHOTO
oTOOpa: JIBWXKYIIMMA, CTAOMIM3UPYIOIIMMA, pa3pblBatonvil (qu3pynTuBHBEIN). [TonoBoi
0T00p. Bo3HUKHOBEHUE U 3BOIONMS COLUAIIBHOTO MTOBEICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTD OpraHu3MOB  KaK  pe3yJbTaT  MHKPOIBOJIOLHUU.
Bo3HukHOBeHHE mnpucnocoOaeHuit y opraHu3MoB. ApoMopdo3bl M HAHOAJANTaLUU.
[Tpumepsl mpucnocoONeHU y OpPraHu3MoB: MOP(OJIOTHYECKHE, (PU3UOTOTHUECKHE,
OnoxuMHUecKue, noseeHueckre. OTHOCUTEIbHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepun u CTpyKTypa. BumooOpazoBaHue Kak pe3yJbTar
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MUKPOAIBOTIOIMH. M30smsmus — kimoueBoi ¢gaktop BumooOpazoBanwus. [Iytu u cmocoObt
BUJ1I000pa30BaHMUS: aJIONIaTPUYECKOe (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTHMUYECKOE), «MTHOBEHHOE» (TOJMUIIIOUIU3AIMs, THOpuan3anus). JmuTenbHoCTh
HBOJIFOLIUOHHBIX MPOLECCOB.

Mexanu3Mbl GOpMUPOBAHHUS OMOJIOTHYECKOTO Pa3HOOOpasHsl.

Ponb 3BONIIOIIMOHHON OMOJNIOTMM B pa3padOTKE HAYYHBIX METOJIOB COXpPaHEHHUS
onopazHooOpasusi. MUKPOIBOJIONMS W KOIBOJIOIUS TApPa3UTOB U HX XO35EB.
Mexanu3mbl GOpMUPOBAHUS YCTOMYMBOCTU K aHTHOMOTHKAM U CLIOCOOBI OOPHOBI C HEH.

JleMoHcTpanuu

IToptpetsl: C.C. UetBepukos, 3. Malip.

Tabmuupl u cxembl: « MyTalMOHHasi U3BMEHUYUBOCTHY, «llomynsuuoHHas CTpyKTypa
Buma», «CxeMa TposiBIeHUS 3akoHa Xapau—BaitHOepra», «/[BrKyllue CHIIBI
IBOJIIOLIUKY»,  «DKOJOTMYecKas  H30JSAIUs  MOMyJAUMA  CeBaHCKOW  dopenmy,
«l'eorpaduueckas M30MSALMS JTUCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIBI JaypCKOiD»,
«lTonynanrOHHBIE BOJHBI YHUCICHHOCTH XHWIHUKOB M KepTB», «(Cxema IercTBUs
ecTeCcTBEHHOTO oTOopa», «Dopmbl 00pbOBI 3a cymiecTBoBaHUEY, «HIyCTpUambHBIM
MenaHu3My», «KuBbie uckomnaempiey, «IIOKpOBUTENBCTBEHHAs] OKpPAaCKa >KMUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKHUBOTHBIX», «@DU3HOJIOTMYECKHAE  aJanTalun»,
«IIprcrnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepun Buna», «Buasl-
nBoMHUKW», «CTpykrypa BHAa B mnpupoae», «CrnocoObl BUI000pa30BaHUMD,
«I"eorpaduueckoe Bug000pazoBaHuE TPEX BHUIOB JAHJBIIICHY), «IKOJOTUUECKOE
BUJI000pa3oBaHue BUAOB cHHHI, «llomummonasl pacteHuit», «KamyctHo-peneunbiii
THOpUI.

Oo6opyaoBanue: repOapuu pacTeHU, KOJUJICKIMM HACEKOMBIX, uydesia MNTHI] U
3Bepel ¢ MpUMEpaMu Pa3IUYHBIX MPUCIIOCOONICHUH, Yyyena MTULl U 3BEepeil pasHbIX
BUJIOB, TepOapuu pacTeHui OJM3KUX BUIOB, 00pa30BaBIINXCS PA3TMUYHBIMUA CIIOCOOAMH.

JlaGopartopHas paboTa «BplsBiIeHNE N3MEHYHBOCTH y 0COOEH OJTHOTO BUJIAY.

JlaGoparopHas pabota «lIpucrnocobneHrs OpraHU3MOB M WX OTHOCHTEIbHAs
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHas pabora «CpaBHEHHE BUIOB 110 MOP(OIOTUYECKOMY KPUTEPHUION.

Tema 3. Makpo3BOIIOIHA U €€ pe3yabTaThl

Metoabl u3ydeHHs Makpod3BOJtoUUU. [laneoHTOnOruvyeckue MeTolbl H3yYEHHS
sBosronnd. [lepexonupie Gopmbl v PrIOreHeTHIECKHE PSAbl OPTaHU3MOB.

buoreorpaduueckue MeToapl uzydeHus sBojonuu. CpaBHeHHE (Quiopbl U (ayHbI
MaTepUKOB M OCTpoBOB. buoreorpaduueckue oOnactu 3emnu. Buabl-oHaemMuku u
PEJIUKTEI.

OMOpPHUOIOTHYECKHE W CPaBHUTEIbHO-MOP(OJIOTHUECKHE METOAbl H3YUYCHHUS
HBONIIOLMU. ['€HeTHYeCKHe MEXaHHU3Mbl JBOJIIOLMHM OHTOT€He3a U TMOSBIICHUS
HBOJTFOIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIE U aHAJIOTUYHBIC OpraHbl. PynuMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TE€HETUUECKIE, ONOXUMUYECKIE U MAaTeMaTUYECKUE
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METO/IbI U3y4EHHUs IBOJIIOLUH. | oOMoornynsle rensl. COBpeMEHHBIE METOBIIIOCTPOCHUS
(bUIOreHETUYECKUX IEPEBBEB.

XPpOMOCOMHBIE MYyTallU U 3BOJIFOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWiIA) OHBONIONUU. [lpunyun cmeHvl @GyHKYULL.
HeoOpatumocTts »3Bomronmu. ApjantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
HBOJIIOLUHY.

JleMoHcTpanuu

[Toptpetsr: K.M. Bap, A.O. Koanesckuii, @. Mrosiep, O. I'ekkes.

TaOmumsr 1 cxembl: «@DUIOTEHETUUYECKUI psAa  JIOMIAINW», «ApPXEONTEPHUKC»,
«3Bepo3yOnle smeps», «Crerouedansn, «Punnodpursy, «CeMeHHbIE TAIOPOTHUKW,
«buoreorpaduueckue 30851 3emin», «Jlpeiid KOHTHHEHTOBY, «PenukTh», «HauanpHbie
CTaauu 3MOPUOHAIBHOIO Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «I'OMOJIOTMYHBIE M
aHaJIOTUYHBIE OpraHby, «PynuMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HaOOPHI
yenoBeKka W IIKMMIaH3e», «[naBHble HampaBiaenus — sBomonuny,  «OOmmMe
3aKOHOMEPHOCTH 3BOJIFOLIHI.

O6opynoBaHue: KOJUIGKIIMHM, TrepOapuu, MYJSDKM HCKOMAaeMbIX  OCTaTKOB
OpraHu3MOB, MYJISDKA T'OMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAUMEHTAapHBIX OPraHOB M
aTaBU3MOB, KOJJIEKIINA HACEKOMBIX.

Tema 4. IIpoucxoxkaeHne U pa3BUTHE KU3HU HA 3emJie

HayuHble runotes3sl MPOUCXOKIACHHS )KU3HU Ha 3eMyie. AOMOTeHe3 U MaHCIIePMHUSL.
JloHayuyHble TpEACTaBICHUS O 3apOXKACHUM >KU3HU (KpeauumoHu3M). l'mmoresa
IIOCTOSTHHOT'O CaMO3apOKICHUsI XU3HH U €€ omnpoBepkeHue omnsiTamu O. Penwy,
JI. Cnanmnanuanwy, JI. [Tactepa. [IporcxoxaeHre »u3HU U acCTpOOHOIIOTHSL.

OcHOBHBIE 3Tanbl HeOopraHu4eckod sBomonuu. IlnaHerapHas (reonoruyeckas)
IBOMIIOLMS. XHUMHUUYECKash HBOIOLMSA. AOUMOT€HHBI CHUHTE3 OPraHUYECKUX BEIIECTB U3
Heopranndeckux. Ombir C. Mwmiepa u I'. HOpu. OOpazoBaHue mNOJIMMEPOBU3
MoHoMepoB. KoarepBaThas runore3a A. M. Onapuna, runore3a nepBU4HOro OyaproHa [ x.
Xonneiina, reHeTHdeckas runore3a I'. Mémnepa. Pubo3umer (T. Yek) u rumotesa
«vupa PHK» V. I'unbepra. @opMupoBanne MeMOpaH U BOZHUKHOBEHHE MPOTOKJIETKH.

Hcropust 3emuin 1 MeToAbl €€ m3ydeHus. Vckomaemble OPraHMYECKHE OCTATKHU.
I'eoxpononoruss u e€ wmetoasl. OTHOcHUTENbHAsT M aOCOTIOTHAS TEOXPOHOJOTHS.
I'eoxpoHONOrMYecKas nIKaja: S0HbI, 3pbl, IEPUOABI, STIOXU.

HavanpHble 3Tanel opraHndeckod 3BoironMA. lIosBIIeHME W IBOMIOLHMS TEPBBIX
KJIETOK. DBOJIIOLMS MeTaboan3Ma. Bo3HUKHOBEHHE MepBbIX 3KocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OMOIUIEHKH KaK aHaJIOr MepBbIX Ha 3emie coolmecTB. CTpOMaTOIUTHI.
IIpoxapHOTBI U DYKapUOTHI.

[TpoucxoxaeHue 3yKapuoT (CUMOMOTEHE3). ODBOJIOLHMOHHOE MPOUCXOKICHHUE
BUpYyCOB. [IponcxoxeHne MHOTOKIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATanbl HBOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pactenuil. Boixon pacrenuii Ha cymry. [losBieHue COpOBBIX PACTEHUHA U 3aBOEBAHHE
umu cymn. CemeHHble pacTteHus. IIponcxox1eHne HBETKOBBIX PACTEHH.
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OcCHOBHBIE 3Tambl 3BOJIIOIUU KUBOTHOrOo Mupa. OcHOBHBIE apomMop(]o3b
KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuil B3pbIB — OSIBJICHHE COBPEMEHHBIX THIIOB.
[lepBble  xOplOBbIE KMBOTHBIE. JKM3HB B BOAE. OBOJIONUSA ITO3BOHOYHBIX.
[Ipoucxoxnenne ampuodbuit n pentwinil. [IpoucxoxaeHne MIECKOMUTAIOMIUX W ITHII.
[Ipuniun xmoueBoro apomopdosza. OcBoeHue O€CrO3BOHOYHBIMU U MMO3BOHOYHBIMU
KUBOTHBIMHU CYIIU.

Pa3Butre )u3HM Ha 3emiie 1o 3paM M MEepUoAaM: apXxel, MpoTepo30il, Naleo30H,
Me3030H, KaiHOo30i. OO0Ias XapakTepuUCTUKa KJIMMaTa M Te0JOTHYEeCKHX IMPOLECCOB.
[TosiBeHne U pacuBET XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30BaHUE: €r0 YCIOBUS U
BJIMSTHUC Ha Ta30BBIM COCTAaB aTMOC(HEPHI.

MaccoBble BBIMHpPAaHHUSI — OKOJOTHYECKHME KpHU3UCH mnpouuioro. I[lpuunmssl u
CIIEJICTBHSI MAacCOBBIX BbIMUpaHUl. COBPEMEHHBIM 3KOJOTMYECKHN KPHU3UC, €ro
oco0enHoctH. [Ipobnema coxpaHeHnus Onopa3zHO0Opa3us Ha 3emIie.

CoBpeMeHHass cucTteMa opraHudeckoro wwupa. I[lpuHimnsl kiaccupuxanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JleMoHCTpanuu

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, U.1. Meunukos, A.1. OnapuH,
k. Xonnein, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombitTa @. Pemu», «Cxema ombita JI. ITlactepa mo
M3YUYEHUIO CaMO03apoKIeHUs Ku3Hu», «Cxema onbita C. Mumiepa, I'. FOpu», «OTans
HEOPraHUYECKOM 3Boionnn», «l'eoxpoHonormyeckas mkana», «HavanbHble >Tambl
OopraHu4eckoi 3Boionun», «Cxema 00pa30BaHUS PYKApUOT MyTEM CUMOHOTEHE3a»,
«Cucrema >xuBOM mpupoas», «CTpoeHue BUpPYyCa», «ApoMopdO3bl pacTEHUN,
«Puanoputey, «OMTHOKIETOYHBIC BOJAOPOCTN», «MHOTOKIETOYHBIE BOJIOPOCIH,
«Mxwn», «l[lanopotHukm», «l'onocemeHHble pacTeHus», «OpraHbl IIBETKOBBIX
pacteHui», «CxeMa pa3BUTUA KUBOTHOTO MHPa», «ApoMOp(dO3bl KUBOTHBIXY,
«IIpocreimmey», «Kumeunononoctueie», «Ilnockue wyepBm», «HUneHUCTOHOTHEY,
«Pw10BI», «3emHOBOmHBIEY, «IIpecMbikaromuecs», «lITumpy, «Miekonuraromme,
«Pa3BuTHE XU3HU B apXEUCKOM 3pe», «Pa3BuTHE KHU3HU B MPOTEPO3OUCKON 3pEy,
«Pa3BuTHE XU3HH B MAJICO30UCKOM dpe», «Pa3BUTHE KU3HU B ME3030HMCKOM 3dpem,
«Pa3BuTHE KU3HU B KalTHO30MCKOU 3pe», «COBpEMEHHAasl CUCTEMa OPTraHUYECKOTO
MUPay.

Oo6opynoBanue: repdbapun pacTeHUM pa3IudHbIX OTJEIOB, KOJUJIEKIIMA HACEKOMBIX,
BJIQXKHBIE TMpernapaThl UBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH HIIOKOXKUX,
CKEJIEThI MO3BOHOYHBIX KUBOTHBIX, YyueJia IITUI] U 3BEPEH, KOJUIEKIIMM OKaMEHEIO0CTEM,
MOJIE3HBIX UCKOMAEMBIX, MYJISDKM OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Buptyanbnas naboparopHas pabora «MojaenupoBanue onbiToB Musnepa—tOpu no
W3YUYEHUIO0 A0OMOTEHHOTO CHHTE3a OPTaHNYECKUX COSTMHEHUI B IEPBUYHON aTMOCchepey.

JlabopaTopHas pabora «M3yueHue M OnmucCaHUWE MCKOIMAEMbIX OCTATKOB JPEBHHUX
OpraHu3MOB).
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[IpakTuyeckas padora «l3ydeHne OCOOCHHOCTEH CTPOEHUsI PACTCHHM Pa3HBIX
OTHEIOBY.

[IpakTHyeckas pa60Ta ((I/ISYIIGHI/IG 0COOCHHOCTEH CTPOCHHUA ITO3BOHOYHBIX
KHUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4Yeja0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3a1aun aHTpOnosioruu. MeToabl aHTPONOJIOTUH.

CraHoBi€HUE TIPEACTABICHUN O MPOUCXOXKICHUM YEJIOBEKa. PenurmnosHbie
B033peHus. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBO yenoBeKa C KUBOTHbIMU. CHCTEMATHYECKOE IOJIOKEHHE YEJIOBEKa.
CBueTENbCTBA CXOJICTBA YEJIOBEKA C JKUBOTHBIMU: CPAaBHHUTEIIbHO-MOp(doaornyeckue,
AMOpHOJTIOTnYecKre, PU3HOIOro-OnOXUMHUIECKUe, noBeaeHYeckue. OTINYus YeIoBeKa
OT KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3ra ¥ BTOPOU CUTHAJIBHOU CUCTEMBI.

JIBrxymue cuibl ((hakTophl) aHTPOIOTEHE3a: OWOJOTUYECKHE, COIMATbHbIC.
CooTHolreHre OMOTOTUYECKHUX U COIMATILHBIX (DaKTOPOB B AaHTPOTIOTEHE3E.

OcHOBHbIE CTaauu aHTpororeHeza. PaHHue dYenoBekoOOpa3Hble O00E3bSHBI
(IPOKOHCYJBI) U paHHHE MOHTUABl — OOIIME MPEIKU YEIOBEKOOOpa3HbIX O0E3biH U
Toiel. ABCTPAJIONMUTEKU — JBYHOTHE TMpEAKu JoAch. UenoBeK yMenbli, NepBbIe
W3TOTOBJICHUS OpYIUH TpyZa. YUenoBek NpsMOXOIAIIMM M IIEPBBIM BBIXOJ JIIOJAEU 3a
npenensl Adpuku. YenoBek reinenbOeprckuii — oOmmii MperoK HeaHAepTaIbCKOro
YeJIOBEKA U YEJIOBEKA PA3yMHOTO. YEeI0BEK HEAHAEPTAIILCKUIM KaK BU/I JTFOAEN XOJIOIHOTO
KInMarta. YenoBeK pa3syMHbIA COBPEMEHHOTO THUIA, JEHHCOBCKUW YEIIOBEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenamu Adpuku. [laneorenerrka u najseoreHoMuKa.

DBOJIONNS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIHUSIX
yesnoBeka. MyTallMoHHbIN Tporiecc U noiuMopdusm. [lonynsiunoHHbIe BOJHBI, Apeid
TCHOB, MUTpAIs U «d(PPEKT OCHOBATENSH B OMYJISAIUIX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacel. Ilonstue o pace. bosbmme pacel:  eBporeouaHas
(eBpasuiickasi), aBCTpajgo-HerpougHas (SKBaTOpHalbHAs), MOHIOJIOUJIHAS (a3MATCKO-
aMepukaHckasi). Bpemss W myTH pacceneHusi 4eloOBeKa MO IUlaHeTe. EIMHCTBO
yenoBeuecknx pac. Hayunas HecocTosiTeabHOCTh pacus3ma. [IpucmnocoOaeHHOCTh
YyeJIoBeKa K pa3sHbIM YCIOBUSM OKpYy XKaroliei cpenbl. BiausHue reorpaduyeckoi cpeabl
u aperida reHoB Ha MOP(HOIOTHIO U (HU3UOJIOTHIO YETIOBEKA.

MexauciuIinHapHbie METOIbl B (U3UYECKOM (OMOJIOTMYECKO) aHTPOMOJIOTHH.
OBOJIIOLIMOHHAsA AHTPOMOJIOTUS M IMAaJCOAHTPONOJIOTUSI YEJTOBEYECKUX IOIMYJISIUN.
buoconuaneHpie uccienoBaHus MPUPOAbI 4YenoBeka. lccinenoBaHue KOIBOIOIMU
OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JleMoHCTpanuu

[Toprpetsr: Y. apBun, JI. JIuku, f.4. Poruackui, M.M. I'epacumos.

Tabmuubr 1 cxembl: «MeETOasl aHTPOMOJOTUNY», «['OJIOBHOW MO3T YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHB), «CKEIeT 4YeloBeKa © CKEJEeT IIUMIIaH3e»,
«PyaMMEHTBl M aTaBU3MBbD», «JIBHXKyILIUME CHUJIBI aHTPOIOTEHE3a», «IBOJIOIUOHHOE
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JPEBO YEIIOBEKA», « ABCTPAIONUTEKY, «UenoBeK yMenbliny, «elIoBeK MPSAMOXOISIIHIN,
«JlenncoBckum uenoek» «Heanaepranpusy, «KpoManboHUb, «IIpenku yenoBekay,
«JTaIbl 3BOJIIOLAN YEIOBEKa», «Pachl UeoBeKay.

OO0opyioBaHKEe: MYJISKA OKaMEHENOCTeH, MPeaMETOB MaTepHAbHOM KYJIbTYphbI
NpeIKOB 4enoBeKa, penpoaykiuu (dororpaduu) KapTUH C MHUQOJOTHYECKHUMH U
OMONEMCKUMHU  CIOKETaMH  MPOUCXOXKIACHHSI  YelloBeKa, (Qororpaduu  HaxOJO0K
MCKONAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Yepera YeI0BEKA U Jyeperna
IIMMITaH3€, MOJENb KWUCTH 4YEeJIOBE€KAa M KUCTHM IIMMIIAH3€, MOJEIM TOpCa NPEAKOB
YeJI0BeKa.

JlaGoparopHas pabota «l3ydyeHne 0ocOOEHHOCTEH CTpPOEHHs CKeJeTa YelIOBeKa,
CBSI3aHHBIX C IPAMOXOKICHUEM.

[IpakTtuueckas paborta «/3ydeHne SKOJTOTHIECKUX aIallTalliid YeTOBEKaY.

Tema 6. DJkoyormss — Hayka O B3aHMOOTHOLUIEHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM € OKpY:KAaKoUIeil cpeaou

3apokaeHue u pa3BuTHe skojoruu B Tpynax A. ['ymGonpara, K.®. Pynbe, H.A.
Cesepona, J. I'ekkenst, A. Tencnu, B.H. Cykauéna. Pa3nenst u 3aaun sxonorun. CBsizb
DKOJIOTUH C IPYTUMH HAyKaMH.

Metonel skonoruu. IloneBble HaOmoOAEHUSA. ODKCHEPUMEHTHI B  3KOJOTHU:
IPUPOIHBIC U TabopaTopHbIe. MoaempoBaHue B 9KOJIOTHH. MOHUTOPHUHAT OKpPYKAIOIIEH
Cpenbl: JOKaIbHbIN, PETHOHATIBHBIA U I100ATbHBIN.

3HauYEeHHE HKOJIOTUYECKUX 3HAHUM JIJISl YETOBEKA. DKOJOTMYECKOE MUPOBO33PEHHUE
KaK OCHOBA CBA3€H 4YeEJIOBeYeCTBA C Npupoaor. DOpMHUpPOBAaHHE DKOJOTMYECKOU
KYJIbTYPbI H 3KOJOTUYECKON IPAMOTHOCTH HACEJICHHUS.

JleMoHcTpanuu

[Toptpetsr: A. I'ymbombar, K.®. Pynse, H.A. Ceseprios, O. I'ekkens, A. Tercnu,
B.H. Cyxkaués.

Tabmuibel M cxeMbl: «Pa3gensl skojorum», «MeToasl skojgorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlabopaTopHas pabora «M3ydeHne MeTo10B SIKOJIOTHYECKUX UCCIAEIOBAHUIN.

Tema 7. OpranusmMsl U cpea 0OOUTaHUSA

Okojorudeckre (HakTopbl M 3aKOHOMEPHOCTH uX JAeiictBus. Knaccubukanus
AKOJIOTMUECKUX (PaKTOPOB: abOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHesie. OOImue
3aKOHOMEPHOCTH JACUCTBHsI 3Kojornyeckux ¢akropoB. I[IpaBuno wmumnumyma (K.
Mnpenrens, 1. JIubux). TosepaHTHOCTb. OBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnueckue (axktopsl. CBeT Kak 3kosorndeckuil axtop. JlelcTBue pasHbIX
YYAaCTKOB COJIHEYUHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIIBI PaCTCHUM U
YKUBOTHBIX M0 OTHOIIEHUIO K cBeTy. CUTHAJIbHAS POJIb cBeTa. DOTONEPHUOIU3M.

Temnepatypa kak 3konorudeckuii pakrop. JlelicTBue TeMiepaTypsl Ha OpTraHU3MBI.
IToknIIOTEpMHBIE M TOMOWOTEPMHBIE OpPraHU3MBl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.
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Brnaxnocts  kak  akonoruueckud  ¢aktop. IIpucnocoOnenus  pacTeHUi
K TOJiepKaHUI0 BOAHOTO OanaHca. Knaccudukanust pacTeHHi IO OTHOILIEHUIO K BOJIE.
[TpucniocoOaeHMst JKUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl  oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYLIHAs, I[OYBEHHas,
rIyOMHHAs MOJANOYBEHHAs, BHyTpUOpraHu3MeHHasi. OU3nKO-XUMHYECKHE 0COOEHHOCTH
cpel obuTanust opraHu3MoB. IIpucrnoco6ieHns OpraHu3MoB K AKHU3HU B pa3HbIX cpefax.

buonoruueckue purMmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOUHBIE U TOAMYHBIE
putMbl. [Iprcnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM yCIOBHUI KU3HU.

JXuznennsie (opmbl opraHu3moB. [loHsaTue 0 xu3HEHHOM Qopme. JKu3HEHHbIE
dbopMbl pacTeHMii: JEepeBbsl, KYCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpPaBBhl,
onHosieTHUE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: T'MIPOOMOHTHI, TI'€OOHOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOSHHS B 00pa3a KU3HU.

buotnueckue ¢akroppl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYpPEHIIHS,
XMIHUYECTBO, cUMOM03 U ero Qopmbel. Ilapasutusm, koomepanus, MyTyalusM,
KOMMEHCaJIU3M (KBapTHUPaHTCTBO, HaxjeOHn4YecTBO). HeTtpoduyeckue B3anmoaeiicTBus
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaUCHUE OMOTHYECKUX B3aMMOJICUCTBUIN
JUIS CYLIECTBOBAHMSI OpPraHM3MOB B cpefae obOutaHusa. [IpuHIUMI KOHKYPEHTHOTO
VCKITFOUEHHS.

JleMoHcTpanuu

Tabmumst w  cxembl:  «Oxojorudyeckue (akTopb», «CBETOBOM  CHIEKTPY,
«OKOJIOTUYECKUE TPYIIBl XKMUBOTHBIX MO OTHOIIEHUIO K CBETY», «TelIoKpoBHBIE
KUBOTHBIE», «XOJIOHHOKPOBHBIE  KUBOTHBIE», «DU3HOJIOTMYECKUE  aJanTaluu
’KUBOTHBIX», «Cpeibl OOUTaHUsI OpPraHu3MOBY, «buosiornueckue puTMbDy, « Ku3HeHHbIE
dopmbl  pacTeHuit», <« KuszHeHHble  (GOpPMBI  KHUBOTHBIX»,  «DKOCHUCTEMaA
IIMPOKOJUCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOMHOro Jecay, «llemum mnuTaHus»,
«XuiHnaectBoy, «Ilapazutuzm», «Konkypenuusy, «Cumonosy», «KommeHcanuzmy.

Oo6opynoBanue: repdapuu pacTEHUM U KUBOTHBIX, IPUCIOCOOJIEHHBIX K BIUSHUIO
pa3IMYHBIX JKOJIOTUYECKUX (PAKTOPOB, repOapuu CBETONIOOMBBHIX, TEHENIOOMBHIX U
TEHEBBIHOCJIMBBIX PACTEHMM, CBETOJNIOOUBBIE, TEHEIIOOUBBIE U TEHEBBIHOCIMBbBIE
KOMHAaTHBIE pacTeHUsA, TrepOapud U KOJUICKIIMH TEIJIOMIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX pPAaCTEHUH, 4Yyuyena NTUI] MU 3Beped, repOapuu pacTeHUH,
OTHOCSIIIUXCS K TUrpoduram, kcepopuram, Me30(utaM, KOMHATHBIE paCTEHUS! JAHHBIX
TPy, KOJUIEKIIMH KUBOTHBIX, OOUTAIOIIUX B PA3HBIX cpelax, repdapuu U KOJUIEKLIUU
pacTeHM M JKUBOTHBIX, O0JIAJAIOIIMX 4YEepTaMU NPUCIIOCOOJIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIOBUH KU3HU, FepOapuy U KOJJICKIIUU PACTEHUN U )KUBOTHBIX PA3IMYHBIX
KU3HEHHBIX (HOPM, KOJUIEKIIMH >KMBOTHBIX, YUACTBYIOIIMX B Pa3IUYHBIX OMOTHYECKHX
B3aMMOJICHCTBUSIX.

JlaGoparopHas pabGoTta «BplsiBIeHHE NPUCHIOCOOJEHUI OPraHU3MOB K BIIMSHUIO
CBETay.

JlaGoparopHas pabota «BpIsiBiaeHHE NPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO
TEMIIEPaTypPbD».

JlaGoparopHas paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUM M3 pa3HbIX MECT
0oOUTaHUS.
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Tema 8. JkoJ10rUs1 BUA0B U NOMYJISAIUIA

DKOJIOTUUECKHE XaPAKTEPUCTHKU momyssaiuu. [lomymsius kak Ouosiormueckas
cucteMa. Poiib HEOAHOPOIHOCTH cpenbl, (U3MYeCKUx OapbepoB U OCOOEHHOCTEHN
Ovonorui BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPhI MOIYJISIUH.
OcCHOBHBIE TIOKA3aTENU MOIYJSILHUKU: YHUCIEHHOCTh, IJIOTHOCTh, BO3PACTHAS U IOJOBAs
CTPYKTYpa, pOKAAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIHSL.

Okonoruyeckas CTpykrypa mnonyasiuuud. OIleHKa YHCIEHHOCTH IOMYJISIIUU.
JvuHamuka nonyJsiuvu M €€ peryiasiuvs. DHOTHYEeCKMH MOTEHUHAl MOMYJIALHH.
MopenupoBanue IuHAMHKHA mnonyiasuud. KpuBble pocTa YHMCIEHHOCTH MOMYJIALIMU.
KpuBblie BokUBaHUS. Peryisiius 4ucIeHHOCTH MOMYJISIIHI: poJib (PAaKTOPOB, 3aBUCSIINX
Y HE 3aBUCSIIUX OT IUIOTHOCTH. JKOJOTUYECKUE CTpaTeruu BUOB (r- 1 K-ctparerun).

[Tonsitue 00 sKoyOrMUecKoi Hulle Buaa. Mectoooutanue. MHOroMepHas MOJIEIb
skosornueckon Humu Jx.M. XartumHCcOHa. Pa3mepel 3KOJIOTMYECKOW  HUIIM.
[ToTeHUMaNbHAS U pEATU30BaHHAS HUIIIH.

Bup xak cucrema nonysisiiiuii. Apeasnbl BUJI0B. BUbI M UX KU3HEHHBIE CTPATETUH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU MOBEACHUS W MUTIPALMI KUBOTHBIX. bronornueckue MHBa3UU
qy>KePOJHBIX BUIOB.

JleMoHCTpanuu

[Toprper: Hx.1. XaTunHCOH.

Tabmuubl U cXeMbl:  «OKOJOTMYECKHE  XapaKTePUCTUKU  MOMYJISLIHI,
«IIpocTpaHcTBEHHAs] CTPYKTypa HNOMyJALNNY, «Bo3pacTHeie NMUpaMuabl TOMYJISIIUN,
«CKOpOCTh 3acesieHHs MOBEPXHOCTH 3€MIIM PA3JIMYHbIMU OpraHu3zmMaMm», «Moaemnb
skosiornyeckor Humm Jx. M. XatauHcoHay.

ObopynoBanue: repdbapun pacTeHUM, KOIEKIIUU KUBOTHBIX.

JlaGopartopHas pabota «IIpucrnocobneHust ceMsH pacTeHUI K pacCEeICHUIO.

Tema 9. JkoJ10rust c0001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooO1mecTBa opranu3mMoB. buoiieHo3 u ero crpykrypa. CBs3U MEX]ly OpraHu3MamMu
B OMOIICHO3E.

Okocucrema kak oTkpbiTas cuctema (A.Jlx. Tencnu). OyHKIUOHATIBHBIE OJOKU
OpraHu3MOB B 3KOCHCTEME: MPOAYILIEHTHI, KOHCYMEHTBI, penyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. Abrnornyeckre OJ0KU 3KocucTeM. [1ouBbl U UIIBI
B sKOocucTeMax. KpyroBopoT BEIIeCTB ¥ MOTOK SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKA3aTeNu SKOCHUCTEMbl. buoMacca W HpOAyKIUs. DKOJIOTHYECKUE
MApPaMUIBI YUCEN, OMOMACCHI U SHEPTHUM.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHnnbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM U WX MPUYUHBI. AHTPOIOTE€HHBIE BO3JICUCTBUS HA CYKIIECCHH.
KnumakcHoe coobiiectBo. bruopaznoobpaszue v mojHOTa KPyroBOpOTa BEIIECTB — OCHOBA
YCTOMUYMBOCTH COOOIIECTB.

[IpupoaHble PKOCHUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€Co8, Cmeneu, nyCmbitb.
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AHTpONOreHHbIE PKOCUCTEMBI. ATpoO3KocucTeMa. ArpoiieHo3. Paznuuus mexmy
AHTPOIIOT€HHBIMU U MTPUPOJHBIMHU 3KOCHUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opozackas ¢uopa u
dayna. CunHanTponuzaius ropojackoil ¢ayHbsl. buonorudueckoe M X034WCTBEHHOE
3HaYEHUE arpO’KOCUCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJEHCTBUNA OPraHU3MOBB
IKocHUCcTeMax. Ponb kackaono2o aghghexma u 6u0o8-20ughuxamopos (Kirouesvix 6u008)s
@yHryuonuposanuu sxocucmem. llepeHOC SHEPrUM M BEIIECTB MEXIY CMEXKHBIMU
AKOCHUCTEMaMH. ¥YCTOMYMBOCTh OPraHU3MOB, MOMYJSIIIUNA M SKOCHUCTEM B YCJIOBHSX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3CHCTBUH.

Mexanuszmvl 6030eticmeust 3a2pA3HeHUll PA3HbIX MUN08 Ha CYyOOPSaHU3MEHHOM,
OP2AHUIMEHHOM, NORYJIAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKOJIO2UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  8030elicmaus.  MeTofolorusi ~ MOHHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIOTE€HHBIX YKOCUCTEM.

Jemoncrpanmu [Toprper:

A JIx. Tencnn.

Tabmumpst u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA IIUPOKOIMCTBEHHOTO
jecay, «JKOCHCTeMa XBOWHOIO Jjecay, «DyHKIMOHAIbHBIE TIPYIIBI OpPraHU3MOB
B 3KocucteMey, «KpyroBopot BemiecTB B 3kocucteme», «llenu nuranus (mactouiHas,
JNETpUTHAs)», «DKOJOTMYecKass MNHUpaMuaa 4Yucem», «IKOJOTHUecKas MnupamMuia
onomaccel», «OJKoJOornmueckas mnupamuga dHeprum», «OOpazoBanue OoJ0TaY,
«IlepBuuHas cykueccusi», «BoccraHoBineHue neca mocie mnoxapa», «IKOcucTeMa
o3epa», «ArporeHo3», «KpyroBopor BemecTB M MOTOK SHEPIHMH B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEM.

OobopynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, 4Yydena IMTHI] U
3Bepeil, repOapuu KyJbTYpPHBIX U JUKOPACTYILMX pPAaCTEHUW, aKBapHUyM KakK MOJEIIb
HKOCUCTEMBI.

IIpakmuyeckas paboma «V3ydenne u onucanue ypOo3KOCUCTEMBI».

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

Oxckypeus « IKCKypcHs B THITMUHBIN OHOTe01IeHO3 (B 1yOpaBy, Oepe3HsK, eIbHUK,
Ha CyXOJI0OJIbHBIN WM MOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCcKypcus « IKCKYPCHsI B arpo3KOCHUCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCHCTEMA

buochepa — oOmermnanerapHas o0ojgoyka 3emiu, TJA€ CYIIECTBYeT WM
CyIIECTBOBaJIa JXU3Hb. Pa3BuTHE TpencTaBieHuid o Owmocdepe B Tpyaax D. 3rocca.
Yuenue B.M. Bepnanckoro o omocdepe. Obmactu O6uochepsl u e€ cocrab. KuBoe
BEILIECTBO OMocdephl U ero PyHKIUH.

3aKOHOMEpHOCTH cyllecTBOBaHus Ouocheprl. OcobeHHocTH Ouochepbl Kak
rnobanpHOM 3KocucTeMbl. /luHamuueckoe paBHOBecue B Omocdepe. KpyroBopotsr
BEIICCTB U OMOTCOXUMHUYECKHE HUKIBI (yrieponaa, a3oTa). PUTMHUYHOCTH SIBICHUIB
ouocdepe.
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3oHanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOWHBIE JIeCa, CMEIIAHHBbIE U IIMPOKOJMCTBEHHBIE JIECA, CTENH, CABAHHBI, ITyCTHIHHU,
TPONMUYECKHUE JIECa, BHICOKOTOphs. KimmaT, pacTUTENbHBIA U KUBOTHBIA MHpP OHMOMOB
CYyIIH.

CtpykTypa ¥ (QYHKIUS >KUBBIX CHCTEM, OIEHKA WX PECYpCHOTO TOTCHIHAa U
onochepHbIX QYHKITUH.

JleMoHCTpanuu

IToptpetsl: B.W. Bepuaackuii, 3. 31occ.

Tabmuubr u cxembl: «l'eochepsr 3emnm», «KpyroBopoT azora B HPHUPOAEH,
«KpyroBopor yrimepoma B mpupone», «KpyroBopoT KHCIOpOJa B IPUPOIE»,
«KpyroBopoT BoasI B mpupoie», «OCHOBHBIE OMOMBI cymmy, « KnmumaTtudeckue nosca
3emmn», «Tynapay», «Taiiray, «Cmemanueii Jsecy, «lIIMpOKOIMCTBEHHBIA JIECH,
«Crenby, «CaBanHay, «IlycteiHsy, « Tponnueckuii gecy.

Oo6opyaoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU YKUBOTHBIX.

Tema 11. YesroBeK U OKpYy:KawIias cpeaa

DKOJIOTUYECKHE KPU3UCHI U MX NMpUYMHBL. Bo3zieiicTBue denoBeka Ha Ouochepy.
3arpsi3HeHue BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arps3HeHre BOAHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Paspymenue mouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

AHTPONIOTEHHOE BO3JEHWCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpaHa
PACTUTEIBHOTO M KUBOTHOTO Mupa. OCHOBHBIC MPUHIIMITHI OXPaHbI TPUPOILL. KpacHbie
kHUTH. Oco60 oxpansiembie npupoansie Tepputopuu (OOIIT). botannueckue caapl U
300JIOTHYECKUE TTApKH.

OCHOBHBIE TPHUHITUIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA H  IPHUPOJIBI.
PanronanbHOE MPUPOIONOIB30BAHUE U COXpPAHEHHE OMOJIOTMYECKOTO pa3sHOOOpa3us
3emumn. OO1IMe 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJOTUYECKUX Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOTO KPH3HCA U €r0 BEPOSITHBIC TTOCIICICTBHS.

Pa3BuTHEe METOMOB MOHUTOPWHIA Pa3BUTHS OMACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnsbie ucciedosanus nepexooa K pecypcocoepezaroweli U KOHKYPeHmMoCcnocoOHoll
anepeemuxe. buonocuuecxoe  pasnoobpasue u  oOuopecypcvl.  Hayuonanvuoie
ungopmayuonHvle cucmemvl, obecneyusarowue O0OCMyn K UHopmayuu no coOCMoAHUIO
omoenbHblX 8Uu008 U dxocucmem. OcHOBbl IKOpeaburumayuu 3Kocucmem U cnocooos
60pbObL ¢ buonospedcoenusmMU. Pekoncmpykyus MOPCKUX U HA3eMHbIX IKOCUCHIEM.

JleMoHCcTpanuu

Tabnuupl 1 cxembl: «3arpsa3HeHue aTMocdepbl», «3arpsizHeHue TuapochepbD,
«3arpsi3HeHue nouBb», «[lapHukoBbIi 3PdekT», «Ocob0 oxpaHseMble MPUPOIHbIE
TeppuUTOpUN», «MoIeTn yIpaBIsieMoro MUPay.

Oo6opynoBanue: Gpororpaduu OXpaHseMbIX paCTeHUN U )KUBOTHBIX KpacHol kHUTH
Poccuiickoit @enepanun, KpacHoi KHUTH peTHOHA.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBiauBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOSHUS O0yJaAOIIIMMUCS
nporpaMMm CpelHero oOmero oOpa3oBaHUA: JUYHOCTHBIE, METANpeJIMETHbIE U
IIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTPAMMbI IO OHOJIOTHH
BBIJICJICHBI CJIEYIOIIME COCTAaBISIONIME: OCO3HAHHWE OOYYaloIIUMUCS POCCUHUCKON
IPaXIAHCKOM WJACHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTU U
CaMOOTIPEJICIICHUIO, HAIMYME MOTHBAIMU K OOYYEHUIO OMOJIOTHH, LieJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUW JIMYHOCTH HA OCHOBE KIIOUEBBIX IEHHOCTEH W
UCTOPUYECKUX  TPAJULIMA  Pa3BUTUS  OUOJOTMYECKOTO 3HAHMS, TOTOBHOCTHU
CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH NIEATENLHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAMH, TMPUCYIIUMHU CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHMs,
HaJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh IEIU U
CTPOUTH )KU3HEHHBIC ILIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMSI MPOrpaMMbl MO OWOJOTUU JTOCTUTAIOTCS
B  €IUMHCTBEY4YE€OHOMU M BOCIHUTATEIbHOW  JAEATEIBHOCTA B  COOTBETCTBHH

C TPAAULIMOHHBIMHA POCCUHUCKUMH COLMOKYJIbTYPHBIMU, UICTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, TPUHATHIMU B OOIIECTBE NpaBUJIaMHM W HOpPMaMH
MOBEJAEHUS M CIOCOOCTBYIOT TMIpOLIECCAM CaMOIIO3HAHMS, CAMOBOCIHMTAHHS H
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEN MO3UIMH JIMYHOCTH, MATPUOTU3MA U YBAKCHUS

K 3aKOHY Y MPaBOIOPSAIKY, YEIIOBEKY TPyJa U CTAPUIEMY MOKOJECHHUIO, B3aUMHOIO
YBOKECHUS, OEPEKHOTO OTHOWICHUS K KYJbTYpHOMY HACICAUI0O U  TPAJULMSIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon denepaunu, NpUPOAE U OKPYKAIOLIEH Cpeie.

JIngyHOCTHBIE pPe3yIbTaThl OCBOEHHUS y4eOHOro mpeamera « buosorus J0KHbI
OTpaXkaTh  TFOTOBHOCTh M  CIIOCOOHOCTh  OOYyYaroIIMXCsl  PYKOBOJCTBOBAThCS
chopMUPOBAaHHOM BHYTPEHHEW MO3UIMENH  JIMYHOCTH, CHUCTEMOM  I[EHHOCTHBIX
OpHMEHTAIIW, MTO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM

LEHHOCTSIM POCCUMCKOTO 00IeCTBa, pACHIMPEHUE KU3HEHHOTO ONbITa U OMbITA

NEATEIBHOCTH B IIPOLIECCE pEeAIM3AMM OCHOBHBIX HAIPABJIICHUN BOCIHUTATEIbLHOU

JESTEIBHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaaaHCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMU OOYYarOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATETHHOCTH TPHU CO3MaHUHU YICOHBIX
MIPOEKTOB, PEIICHUN YUEOHBIX M MO3HABATEIHHBIX 3aJ1a4, BHITTOJIHCHHH OWOJIOTHYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTh OMNPEAENATh COOCTBEHHYIO MO3UIMIO MO OTHOILICHHUIO K SIBICHHUSIM
COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YyMEHUE VYYHUTHIBATh B CBOUX JIEUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOZCH C pPa3HBIMH YOCKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COIIMAIILHBIM MOJI0KEHHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHHS YUEOHBIX,
MO3HABATEIbHBIX M UCCJIEA0BATEIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOILICHHUS! K MHEHUIO
OTITIOHEHTOB TIPH OOCYKJIEHUU CITIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJEPIKAHMUS,;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTpUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPAXKIAHCKONW WICHTUYHOCTH, MAaTPUOTHU3MA,
YBAXEHHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Imepen Pomunou, ropaoctu
3a CBOM Kpaii, CBOO PoauHy, CBOM S3bIK W KyJbTYpy, MNPOIUIOE W HACTOSIIEE
MHOTI'OHAIIMOHAJIBLHOIO Hapoaa Poccuuy;

[IECHHOCTHOE OTHOIIEHHWE K MIPUPOJHOMY HACIEAUI0 U MNaMATHUKAM HPHUPOJIBI,
JNOCTHXEHUSM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOTHH, TTOHUMaHUS 3HAYEHUsI OMOJIOTUU B MO3HAHWM 3aKOHOB MPHUPOJBI, B KU3HU
YeJIOBEKa M COBPEMEHHOTO 00IIIEeCTBA;

uaerHas yOeKIEHHOCTb, TOTOBHOCTh K CIyKeHHMI0O U 3amure OTeuecTna,
OTBETCTBEHHOCTb 32 €Tr0 Cy/1b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:
OCO3HaHUE JIYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoaa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIICGHMBATh CHUTYyalldii0 W IPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHME JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYUBOTO OYIyIIIET0; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOT'O MPUHATHUS LEHHOCTEW CEMEWHOW KM3HH B COOTBETCTBUU C TPAIULIUSIMHU
HaponoB Poccuu;

4) 3cTETUYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas O3CTETUKY ObITa, HAYYHOIO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAHHUE SMOIIMOHAJIBLHOTO BO3JCUCTBUS KUBOM MPUPOJBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATh
KadyecTBa TBOPUECKOM JIMUHOCTH;

5) pusnyeckoro BocnuTaHusi, GopMUPOBAHUS KYJIbTYPHI 310POBbS U
AMOUMOHAJIBLHOTO 0JIArONOJTyYusi:

NOHMMAaHHUE U peanu3anus 3J0pOBOro U 0e30macHOro odpasa >KHU3HH (310pOBOE
NUTaHUE, COOJIIOJICHUE TMTMEHUYECKUX IPaBWJI U HOPM, COAJaHCUPOBAHHBIA PEXUM
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3aHSATUN U OTABIXA, PETyJIsipHas (pr3nUecKas aKTUBHOCTD), OEPEKHOI0, OTBETCTBEHHOT O
U KOMIIETEHTHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3NYECKOMY U IICUXHYECKOMY
3JI0POBBIO;

NOHMMAHHE LIEHHOCTU MPaBUJ UHJIMBUIYAJIBHOTO M KOJIJIEKTUBHOTO OE3011aCHOTO
NOBEAECHUS B CUTYALMSIX, YTPOXKAIOIIUX 30POBBIO U XKU3HHU JIIOJIEH;

OCO3HAaHWE TOCJIEACTBUA UM HENPHUATHS BPEIHBIX MNPUBBIUEK (YMOTpeOIeHUS
AJIKOT0JI5, HAPKOTHUKOB, KypEHHS);

6) TPy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTD K TPY/ly, OCO3HaHHE IIECHHOCTH MacTePCTBa, TPyAOI00ue;

TOTOBHOCTb K AaKTHBHOM JEATENBHOCTH TEXHOJOTUYECKOH U  COLHUAIBbHON
HANPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pasIuyHbIM cdepaM NpodecCHOHATBHON NEATEeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBHIOOP Oymyieil mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC
’KHU3HCHHBIC TUIAHBL;

TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUN
BCEH KU3HU;

7) 3KOJIOTHY€CKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1I€I€CO00pa3HOE OTHOUIEHUE K MPUPOJE KaK MCTOYHMKY KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHU;

NOBBILICHUE  YPOBHS  HDKOJIOTMUYECKON  KyJbTYpbl: INPUOOPETEHHE  OIbITa
IJJAHUPOBAHMS MTOCTYNKOB U OLIEHKM MX BO3MOXKHBIX IOCJIEICTBHM I OKPY’KaroIIEn
Cpebl;

OCO3HaHHE INI00AIBHOI0 XapaKTepa S3KOJOTHYECKUX MPOOIIEM U yTeH UX PELIEHUS;

CIIOCOOHOCTB MCII0JIb30BaTh MPUOOPETAEMBIE MIPU U3YYEHUN OMOJIOTUHU 3HAHUS U
YMEHMSI IIPU PEIICHUU Npo0OJieM, CBSI3aHHBIX C PALIMOHAIBHBIM MIPUPOI0NOJIB30BaHUEM
(coOmosileHue TMpaBUil MOBEAEHUS B MPHUPOJE, HANpaBICHHBIX HAa COXpPaHEHUE
paBHOBECHS B 9KOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OHOCchephl);

AKTHUBHOE HENPUATHE JEHCTBHUM, NPHHOCAIIMX BpEI OKPYXaroLEH IPUPOIHON
cpele, yMEHHE IMPOTHO3MPOBATh HEOJArONPUATHBIE 3KOJOTMYECKUE MOCIEICTBUS
PEAIPUHUMAEMBIX JEUCTBUM U IPENOTBPAIIATh UX;

HaJU4HMe€ PA3ZBUTOIO SKOJOTHYECKOrO MBIIIJIEHUS, SKOJOTMYECKOH KYJIBTYpHI,
OnbITa ACSATENBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B NO3HABaTEJIbHON, KOMMYHUKATUBHOW M COLUMAJIBHON NPAKTUKE, TOTOBHOCTU K
YYACTHIO B IPAKTUYECKOM IESATEIIbHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMUS:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOM MNPAKTHKW, OCHOBAHHOTO HA JHAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKOM KYyJbTYpbl KakK CpelICTBa
B3aMMOJICUCTBUS MEX/1Y JIFOJIbMU U TIO3HAHUS MUPA;
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NOHUMaHHe crelpUKr OMOJIOTUU KaK HAyKH, OCO3HAHUS €€ poJik B (POPMUPOBAHUU
palMoOHAIbHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MpPEACTaBICHUS 00
OKpY’KaloIlleM MHUpE KaK O €IMHCTBE MPUPOJbI, YEJOBEKAa U OOIIECTBa, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH U pEUICHUHM MpoOJIeM COXpaHEHUs MPUPOTHOTO
paBHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OHOJIOTMM [IJIi COBPEMEHHOW IIMBUIIM3ALINU:
o0Oecrie4eHuss HOBOTO YPOBHS PAa3BUTUS MEAMIMHBI, CO3/aHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pEIIaTh PECYpCHbIE MPOOIEMBbl Pa3BUTHUSL YEIOBEUECTBA,
MoucKa TyTeH BBIXOJA W3 TIOOATBHBIX JKOJOTUYECKUX TpoOJieM u oOecreueHus
nepexoja K yCTOWYMBOMY pPa3BUTHUIO, PALMOHAIBHOMY MCIIOJIb30BAHUIO MPUPOTHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUU OMOJIOTMYECKUX 3HAHUI B LIEJSX MOBBIIMICHUS
o0Imel KyJbTyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW YacTH
(GyHKIMOHATBPHOM TPAMOTHOCTH OOydammmxcsa, G(OpMHUPYEeMON TMpU HU3YYECHUU
OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HMCIOJIb30BaTh MOJy4YaeMble 3HAHMSI JUJIS aHAJIM3a U OOBSCHEHUS
SBIICHUH OKPYXKAIOUIETO MHUpPAa M MPOUCXOASIINX B HEM HM3MEHEHHH, YMEHHUE JeNaTh
00OCHOBaHHBIE 3aKIIOYCHHUs] HAa OCHOBE HAyYHBIX (DAKTOB M HMMEIOIIUXCS JaHHBIX
C LIEJIBIO MOJTyYEHHUs JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETILHO HCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS JUIsI PELLICHUS
po0JieM B peasibHBIX )KU3HEHHBIX CUTYAIIHAX;

OCO3HAHHWE LEHHOCTH HAay4YHOM JESTeNIbHOCTH, TOTOBHOCTb OCYILECTBIISAThH
MPOEKTHYIO M UCCIIEOBATENBCKYIO IEATEIHHOCTh MHINBUIyaIbHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HETIPEPHIBHOMY O00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJIyYE€HHIO HOBBIX 3HAHHUM MO OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMU
NOTPEOHOCTIIMHU.

METAIIPEJMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yJbTaThl OCBOCHUS yueOHoro mpeamera «buonorus»
BKJIIOYAIOT:  3HAYUMble i (OPMUPOBAHHUSA  MHPOBO33PEHUA  OOYHAIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIeHAayuyHble TOHATHSA, OTpPAXKAIOLIUE
LEJI0CTHOCTh HAyYHON KapTUHBI MUPA U clIEHU(DUKY METOI0B [MO3HAHUS, UCTIONIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIus, SBJIEHUE, MPOLECC, CUCTEMA, HAYYHBIN
(dakT, TMNPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIeJOBAaHUE,
HaOII0IcHNEe, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUE); YHUBEPCAIbHbIEC yUeOHbIE 1eUCTBUS

(TTo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIC, PETYJIATUBHEIC), o0ecreunBaroIIne
dopMupoBanre (QYHKIMOHAIBHONM TPAMOTHOCTH M  COILMAIBHOH KOMIICTCHIIMH
oOyyJaronmxcs; CIOCOOHOCTh 00y4JaroIXcs MCIIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCAJIbHbIE Yy4eOHbBIE
JIEUCTBUS B MIO3HABATEILHON U COLMAIBHOU MTPAKTHUKE.
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B pesynbrate m3ydeHuss OMOJIOTMHM Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHUs
y oOyuaromerocsi OyayT chOpMHpPOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JICHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAJIbHBIC YUYCOHBIC ICHCTBHUS, PETyJIATUBHBIC
yYHHUBEpCAJIbHBIC yIeOHBIC ICHCTBHSI, COBMECTHAS JICATEIIHHOCTD.

Ilo3HaBaTebHbIE YHUBEpPCAJbHbIE Y4eOHbIC AeHCTBUS
Bba3oBble Jornueckue AeicTBUA:

CaMOCTOSITENIBHO (POPMYJIMPOBATh M aKTyaJIM3UpOBaTh IpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOECHUM 3HAHHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIN3a,
CUHTE3a, CPAaBHEHMUSI, KJIacCU(UKAITIH, 000OIICHMS ), PACKPHIBATH CMBICT OMOJIOTHYECKUX
HNOHATUN (BBLACIATH HUX XapaKTepHbIE MPU3HAKM, YCTAaHABIMBATh CBS3M C APYTUMHU
MOHSATUSIMU );

OTpEeNENATh LENH JEATeTbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH UX JTOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTATHI I€ATEIHOCTH C MIOCTABJIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHS JUIsl 0ObSICHEHUS! (PAaKTOB U SIBIICHUM AKUBOMN
IPUPOABL;

CTPOUTH JIOTUYECKHE pACCYkKACHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, 10 AHAJIOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEYMS B PACCMATPUBAEMBIX SBJICHHSIX,
(GOopMyIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPEACTBA I MPEICTABICHUS CYLIECTBEHHBIX
CBA3€H M OTHOILIECHUN B U3y4aeMbIX OMOJOTMYECKUX O0OBEKTaX, a TaKKe MPOTUBOPEUUi
Pa3HOTO pOJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UICTOYHHUKAX;

pa3palaThiBaTh IUJIaH pEIIEHUS NpoOJeMbl C Y4ETOM aHajau3a HMMEIOIINXCS
MaTepHabHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIIEICTBUN J€ATEIbHOCTH;

KOOPJAMHHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSIX PEAbHOTO, BUPTYAIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBILUICHHUE TIPU PELICHUH )KU3HEHHBIX POOIIEM.

ba3oBbie uccienoBare/ibCKie 1eiiCTBUA:

BJIa/IETh HABbIKAMU Y4eOHO-UCCIIEIOBATEIbCKON M TPOEKTHOW JEsITebHOCTH,
HABBIKAMM pa3peILeHUs Npo0sieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY
IIOMCKY METOJOB PELICHMs MPAKTUYECKHX 3a7ad, NIPUMEHEHHMIO Pa3IMYHBIX METOJO0B
MO3HAHUS;

WCIIOJIB30BATh Pa3IU4HbIEC BUJIbI IEATEIIBHOCTH 1O IMOJYYEHUIO HOBOI'O 3HAHUS, €r0
MHTEPHpPETALNN, TPE0OPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYalIUsIX, B TOM YUCJIE
IpU CO3J]aHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIM THUI MBIIUICHUS, BJIAJETh HAy4YHOH TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSAMH U METOJAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]1a4l B 00Pa30BATENbHOMN IEATEIbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;
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BBISIBIISATH IPUYMHHO-CJICICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEelICHHUs, HAXOIUTh apIyMEHTHI JIJIsl JIOKA3aTeJIbCTBA CBOUX YTBEPIKICHUH,
3a]1aBaTh IapaMeTPbl U KPUTCPUH PEIICHHS,

aHAJIM3UPOBATh MOJYYCHHBIC B XOJC PEIICHUS 3aJaydl Pe3yJIbTaThl, KPUTUYCCKU
OILICHUBATh UX JJOCTOBEPHOCTh, TPOTHO3UPOBATh M3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYyaIldsiM, OIICHHBAaTh INPUOOPETEHHBIN  OIIBIT,

OCYIIECTBIIATH IICJICHAIPABICHHBIN ITOMCK ITEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBUS
B IpOo(heCCHOHATLHYIO CPEy;

YMETh TICPCHOCHTHh 3HAaHWS B TI03HABATCIIGHYI0 W MPAKTUICCKYIO OOJIACTH
KU3HEICATCIILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIIaraTh OPUTHHAIBHBIC IIOAXO0/IbI U PEIICHWSI, CTABUTh
poOJIEMBI ¥ 3a]1a4H, JTOIYCKAIOINIUE aIbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanueii:

OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HHPOpMAIUU (TEKCTe Y4eOHOro
ocoOusl, Hay4YHO-TOMYJISIPHON JINTEpaType, OMOJOTMYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIM3UpOBaTh HHPOPMAIUIO
pa3IMYHbIX BUAOB U (GOPM MPEICTABICHUS, KpUTHUECKU OLICHUBATH €€ TOCTOBEPHOCTDh U
HEMIPOTUBOPEUYNBOCTH;

(bopMyIIMpOBaTh 3aIPOCHI U IPUMEHSATH PA3NUYHBIE METO/BI IIPU MOUCKE U OTOOpPE
Oouonornueckor nHMOpMAIU, HEOOXOIUMOM JIJIs BBITIOJIHEHHS YUeOHBIX 337124,

npuoOpeTaTh  OMBIT  HMCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUW, COBEPILEHCTBOBATh KYJBTYPY AKTHMBHOTO MCIOJB30BAHUS Pa3IUYHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMATIbHYIO (DOpMyY MpecTaBIeHUs OUOIOTrMYECKOM
uHpopmaiuu (cxeMsbl, rpadyKu, T1arpaMmbl, TAOJIULIbI, PUCYHKU U JPYTOE);

HCIIOJB30BaTh HAYYHBIM S3bIK B KQUECTBE CPEACTBA MPHU padoTe ¢ OMOJOTHUYECKOMN
uH(popmalen: NpUMEHSITh XUMHYECKHe, (PU3MYECKHEe W MaTeMaTUYECKHWE 3HAKU U
CHUMBOJIBbI, (OpMYJibl, aOOpeBUATYpy, HOMEHKIIATYPY, UCTI0JIb30BATh U TPe0oOpPa30BLIBATH
3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIAHOCTH;

BJIAJ€Th HABBIKAMM PACIIO3HABAHUSA M 3alIUThl MHPOpPMaLUHU, UHPOPMALUOHHOU
0€30MaCHOCTH JIUYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBeEpPCAJbHbIE Y4eOHbIe JeiCTBUS

Oo01enue:

OCYIIIECTBJIATh KOMMYHHUKAIIMM BO BCeX cdepax KHU3HH, aKTUBHO Y4YacTBOBATH
B JHMaJIOre WM JHUCKYCCHU IO CYIIECTBY OOCYyXJTaeMoW TeMmbl (YMEHHE 3a7aBaTh
BOIIPOCHKI, BBICKA3bIBaTh CYXJIEHHS OTHOCUTEILHO BBIMOJHEHUS MpeasiaraeMon 3a1auw,
YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3MIIMH JIPYTHX YYAaCTHUKOB JHAOra WIH
JIUCKYCCHUN);
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pacno3HaBaThb HeBepOaJibHbIE CpeAcTBa  OOIIEHUs, [OHUMATh 3HAYECHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS] KOH(MIMKTHBIX CUTYalMi, YMETb
cMATYaTh KOH(GIMKTHI U BECTH MIEPETOBOPHI;

BJQJETh pPAa3IUYHBIMU CcHoco0amMu OOIIEHHS] W B3aUMOJCHCTBUSA, MOHUMATH
HaMEpEHUS APYTUX JIIOACH, MPOSBISTh YBAXXUTEILHOE OTHOIIEHHUE K COOECETHUKY UB
KOPPEKTHOU GopMe HopMyIMpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3bIKOBBIX
CPEICTB.

CoBMecTHaAsI 1eATEJIBHOCTD:

NOHUMAaTh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U UHJIUBUIYyaIbHOU pabOThI
IPU pelIeHuH OMOJIOTUYECKON MPOoOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUSI
TPYIIOBLIX (HOPM B3aMMOJICHCTBHS MPU PEIICHUH YU4eOHOU 3a1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM € yUETOM OOIIUX HHTEPECOB
Y BO3MOKHOCTEMN KaXKJIOr0 YiI€HAa KOJUIEKTHUBA;

IIPUHAMATh LIEJIM COBMECTHOM JAEATEIBHOCTH, OPraHU30BbIBATh U KOOPJIANHUPOBATH
JIEUCTBUSA 0 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUN, PACIIPEICIISITH POJIUA C YUYETOM
MHEHUW yYaCTHUKOB, 0OCYXIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJia M KaXKIOTO yYaCTHHKA KOMAHJIBI B OOIIHIA
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IPOEKTHI, OIEHMBATh MUAEU C TO3UMLUMA HOBU3HBI,
OPUTMHAIIBHOCTH, IMTPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATH MTO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTyalUsIX,
POSIBJISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBbIe YHUBEpPCAJIbHbIE Y4eOHbIE eiiCTBUA

Camoopranusanus:

UCTIOJb30BaTh OMOJIOTMYECKHE 3HAHUS IS BBISIBICHUSA TPOOJEM U MX PEIICHUSB
KU3HCHHBIX M YUYCOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHWI IIEJIEBBIC M CMBICIOBBIC YCTAHOBKHU
B CBOMX JICWCTBUAX U MOCTYIKAX MO OTHOMICHHUIO K KUBOW MPUPOJIE, CBOEMY 3I0POBBIO
U 3JTOPOBBIO OKPYIKAIOIINX;

CaMOCTOSTEIIbHO  OCYIIECTBIIATh IMO3HABATEILHYIO JCSATCIBHOCTh, BBISBIATH
npoOJemMbl, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIE 3a/lady B 00pa3oBaTEIbHOMN
JEATENBHOCTH U KU3HCHHBIX CHTYaIHsX;

CaMOCTOSITEJIbHO COCTaBIIATH IIJIaH PEIICHUs MPOOJEMBbI ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUN;

JaBaTh OIICHKY HOBBIM CHUTYaIIHsIM;

pacCIIMPATh PAaMKH YU4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;,

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a
pelieHue;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMUPOBAHMIO U TPOSIBIICHUIO IIMPOKON 3pYyIULIMU B PA3HBIX
o0nacTsIX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00Opa3oBaTENbHBIM U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsiIM, BHOCHUTb KOPPEKTUBbI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/ICTh HABBIKAMHU I103HABATEIbHOUW peQIeKCMM KaK OCO3HAHHs COBEPIIAEMbIX
JNEHUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI, MCIOIb30BATh
npuémbl pedJIeKCUU IS OLIEHKH CUTYyallud, BIOOpA BEPHOTO PEILICHUS;

YMETh OLIEHUBATHh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEUICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U @pTYMEHTBI IPYTUX MPU aHAJIM3€E PE3YyJIbTaTOB EATEIbHOCTH;

IIpunsiTue ceds U APyrux:
MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHUBBI U apTyMEHTHI JPYTUX IIPU aHAJIM3E PE3YIbTATOB JEATEIbHOCTH;
MPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OIMUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3ULIUM JPYTOro YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS COACPIKAHUS YIEOHOTO peaMeTa «bruomorus»
Ha yrIyOJIEHHOM ypOBHE OPHUEHTUPOBAHBI Ha oOecrieueHue Mpo(UILHOTO OO0yYEeHHS
oOyuyatommmxcst 6uosiorud. OHU BKIIIOYAIOT: crenuduueckue ajisi OMOJIOTHH Hay4dHbIC
3HAaHWSA, YMEHUS MW CHOCOOBl JEHCTBMII TI0O OCBOCHHWIO, HHTEPIPETAllUd U
npeo0pa30BaHUI0 3HAHWM, BUIBI JCSITEIBHOCTH IO TMOJYUYEHUIO HOBBIX 3HAHUU M HUX
NPUMEHEHUIO B Pa3UYHBIX yYYCOHBIX, a TAaKXKE B PEabHBIX JKU3HCHHBIX CHTYaIlUsX.
[IpeameTHBIC PE3yIBTATHI MPEICTABICHBI 110 TOJAM U3YUYCHUSI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOTo npeamera «buonorus» B 10 kiacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OUOJIOTUU B CHCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU ECTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B MO3HAHHM 3aKOHOB
OpPUPOABl W PEIICHUH MpoOJeM pPaIMOHAIBHOIO MPHUPOIONOIb30BaHUS, O BKJIAJE
POCCHUICKUX U 3apyOekKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BJIQJICHUE  CHUCTEeMOW  OMOJIOTUYECKMX  3HAaHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIye OMOJOrMYECKUE TEPMHUHBI U MOHATHS ()KU3HB, KJIETKA, OpPraHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPEryJIslUs, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT M pa3BUTHUE), OHMOJIOTMYECKHE TeOopuu (KJIETOYHAasi TEOopus
T. llIBanna, M. Illnennena, P. BupxoBa, XpoMOcCOMHass TeOpust HACIEACTBEHHOCTHU .
Moprana), yuenuss (H.M. BaBuioBa — 0 meHTpax MHOroo0pasusi U HMPOUCXOXKICHHUS
KyJbTYPHBIX pacTEHHil), 3aKOHBI (€IMHOO0Opa3us MOTOMKOB IMEPBOTO MOKOJICHHUS,
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pacuieruieHusi, YWUCTOThI TraMeT, He3aBUCMMOro HacnefoBanust ['. Mennens,
TOMOJIOTHYECKUX PSAOB B HacleACTBeHHON n3meHunBoctr H.M. BaBuiosa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH )

BJaJICHUE OCHOBHBIMHM  METOJAMH HAYYHOTO  TO3HAHUS, HUCIOJIb3yEeMbIX
B OHOJIOTMYECKHUX HCCICIOBAHUSAX IKUBBIX OOBEKTOB (ONHCaHUE, HW3MEpPEHHUE,
HaOJII0JICHHE, YKCIIEPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHbIE MNPU3HAKU: BUPYCOB, KJIETOK MIPOKApPUOT U
9YKapUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHUCIJIE OaKTepui,
rpu0OB, pacTEHUM, >KUBOTHBIX W YEJOBEKa, CTPOCHUS OPraHOB W CHUCTEM OPraHOB
pacTeHuid, >XUBOTHBIX, UEJIOBEKa, IMPOIECCOB >KU3HEAEATEIBHOCTH, MPOTEKAIOUINX
B OpraHM3Max pacTeHUi, )KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKHUX MPOILECCOB: 0OOMEeHa
BelecTB (MeTaboau3M), TpEeBpallieHUus DSHEPTruM, OpOXKEHUs, AaBTOTPOPHOTO U
reTepoTpoPHOro TUIOB MUTaHUA, (POTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, MeHo3a,
raMeToreHe3a, »SMOpHOTeHe3a, MOCTIMOPUOHAILHOTO  Pa3BUTHUS, Pa3MHOMKEHUS,
WHIUBUyAIBHOTO Pa3BUTHS oOpraHu3Ma (OHTOTEHEe3a), B3aMMOJICUCTBHUS TEHOB,
reTeposuca, HCKyCCTBEHHOTO 0TOODa;

YMEHHE YCTAaHABIMBAaTh B3aUMOCBS3M MEXKIY OpraHOMJAaMH KIETKH U UX
GyHKIMSIME, CTPOCHUEM KJIETOK PAa3HBIX TKaHEW M UX (PYHKIUSIMH, MEXKITY OpraHamMu U
CUCTEMaM{ OPTaHOB y PAaCTCHHWH, XKUBOTHBIX M YEJIOBEKAa W WX (YHKIHUSIMH, MEKTY
CHUCTEMaMH OPTaHOB M WX (QYHKIUSMH, MEXAY dTalaMd OOMEHa BEIIECTB, dTalaMu
KJIETOYHOTO IIMKJIa M >KU3HEHHBIX ITUKIOB OPraHU3MOB, 3TaraMu SMOPHOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (paKTOpaMU CPEbl OOUTAHMUS;

YMEHUE BBISABJIATh OTIUYHUTENIbHbIE MPU3HAKA KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  UCIOJB30BaTh  COOTBETCTBYIONIME  apPTyYMEHTHI, OHOJIOTUYECKYIO
TEPMHHOJIOTHIO W CHMBOJHKY JUIS JOKa3aTeNbCTBA POJCTBA OPraHW3MOB DPAa3HBIX
CHUCTEMATHYCCKUX TPYIIIT,

yYMEHHE petiaTh OMOJIOTHUECKUE 3a/1a4H, BBISIBIAT IPUYUHHO-CIICICTBEHHBIC CBSI3U
MEXKIy UCCIIEeTyeMbIMU OMOIOTHYECKUMH TIPOIIECCAaMU U SIBIICHUSIMU, J€TIaTh BEIBOJIBI U
MIPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBITIOJIHITH 1a00paTOpHbIE U MpaKkTUYecKrue paboThl, COOM0ATh MpaBuiIa
pHu paboTe ¢ Y4eOHBIM U Ja00paTOPHBIM 000PYIOBaHUEM;

yMEHHUE BBIIBUTATh TUITOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMUA CPEACTBAMM,
bopMynupys 1eJIb UCCIEIOBAHUS, aHAIU3UPOBATh MOJYYCHHBIC PE3YyJbTaThl U JeaTh
BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B Y4YEOHO-HCCIIEIOBATEIbCKOW paboTe Mo OWOJOTHH,
HKOJIOTUHU U MEUIIMHE, IPOBOIMMOM Ha Oa3e MIKOJIBHBIX HAYYHBIX O0IIECTB, U MTyOINIHO
MPEICTaBIIATh MOTYYCHHBIE PE3yIbTaThl HA YUEHUIECKIX KOH(PEPEHIINAX;

YMEHHE OIICHUBATh ITHMUYECKHUE ACTEKThl COBPEMEHHBIX HCCIENOBAaHUI B 00JacTu
OMONOTMM W MEIUUUHBl  (KJIOHUPOBAaHWE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHHUE,
HAIpPaBIEHHOE N3MEHEHNE TeHOMA U CO3aHNE TPAHCTEHHBIX OPTraHU3MOB);
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yMEHUE OCYIIECTBISITh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccuoHanbHON
NEeATEIbHOCTH B 00JacTH OWOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTHM, BETEpUHAPHH,
CEJIBbCKOTO XO34MCTBa, MHUIIEBOM MPOMBIIUICHHOCTH, YIayOlsTh [O3HABATEIbHBIN
WHTEpEC, HAMpaBIICEHHbI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONICH mpodeccun u
NpOJOJDKEHHE ~ OMOJOTMYEeCKOro  00pa3oBaHUsl B OpraHU3AlMSIX  CPEIHEro
PO EeCcCUOHANLHOTO U BBICIIETO 00pa30BaHUsl.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpenmMera «buonorus» B 11 kiaacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOM KapTHUHBI MHUpPa,B
MO3HAHWM 3aKOHOB MPUPOJBl M PEIICHUH HKOJIOTHYECKUX MpoOJeM ueIoBevecTBa, a
TaK)Ke B PEIIEHUH BOIIPOCOB PAIMOHAILHOTO IPUPOAOIIONB30BaHUS, U B GOPMHUPOBAHUHU
[IEHHOCTHOTO OTHOIIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUUCKUX H
3apyOexHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHE BJAJE€Th CHCTEMOW OHMOJOTHYECKMX 3HaHHM, KOTOpas BKIIOYACT
OTpe/ieNieHUs] U TOHUMaHNE CYITHOCTH OCHOBOIIOJIATAIOMINX OMOJIOTUYECKUX TEPMUHOB
U TOHATUH (BHI, dKOcHUcTeMa, Ouocdepa), OMOIOTHYECKHE TEOPHH (IBOJIOIMOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas Teopus 3Bomonun), yuenus (A.H. Cesepuoa —
0 TMYTAX W HampaBieHusx sBomonmu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHbBI
(renetuyeckoro paBHoBecus [[x. Xapau u B. BaitnOepra, 3apopiieBoro cxojictea K.M.
bapa), mpaBuna (Munumyma FO. JIubuxa, 3KOJIOTHYECKOW MHUpaMUILI SHEPTUN),
runotesbl (runore3a «mupa PHK» V. I'unbeprta);

yYMEHHE BIIAJIeTh OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS, HCIOJIb3yeMBIMUB
OMOJIOTHYECKUX MCCIIEOBAHUSX KUBBIX OOBEKTOB M SKOCUCTEM (OTIHCAaHHE, U3MEPEHHE,
HaOJII0JICHUE, DKCIEPUMEHT), CHOCOOaMHM BBISBJICHUS U OLEHKHA aHTPOIOTEHHBIX
U3MEHEHUN B IPUPOJIE;

YMEHHE BBIJIENATH CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIICHO30B, YKOCUCTEM U
Oonocdepsbl, CTAOMIN3UPYIOLIETO, TBUKYIIETO U Pa3pbIBAIOLIEr0 €CTECTBEHHOIO 0TOOPA,
QJJIONIATPUYECKOTO0 U CHUMITATPUYECKOTO BHI000PA30BAHMSI, BIUSHUS JBIKYIIUX CHII
HBOJIIOIIMM Ha TeHO(MOHJ TMOMyIAlWU, TPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpefe
oOuTaHMs, YepelOoBaHUS HaMpaBlIEHUI SBOJIONWH, KPYTrOBOPOTa BEIIECTB M IMOTOKA
DHEPTUH B SKOCHUCTEMAX;

yYMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXKY MPOIIECCAMU YBOJIIOIMH, IBIKYIIIUMU
CUJIAaMH aHTPOIIOr€He3a, KOMIOHEHTAMH Pa3IMYHbIX SKOCUCTEM U MPUCTIOCOOICHUAMHU
K HUM OpPTaHU3MOB;

YMEHUE BBISBISATH OTJIMYUTEIbHBIC TPU3HAKHU )KUBBIX CUCTEM, MPUCTIOCOOIEHHOCTh
BUJIOB K cpelie OOMTaHUsl, a0MOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB KOCHCTEM,
B3aMMOCBSI3€i OPraHU3MOB B COOOIIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUI B SKOCUCTEMAaX
CBOEH MECTHOCTH;

YyMEHHE  HCIOJIb30BaTh  COOTBETCTBYIOLIME  ApPTYMEHTBI, OHMOJOTHUYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUIsSI JIOKa3aTelIbCcTBa POJACTBA OPraHU3MOB Pa3HBIX
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CUCTEeMAaTHUYECKUX TPYMIN, B3aMMOCBS3M OPTraHU3MOB WM CpeIbl OOWTaHUS, €AMHCTBA
YeJI0OBEYECKHX pac, HEOOXOAUMOCTH COXPaHSHHSI MHOTOOOPAa3Ms BUIOB M DKOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS TIPUPOIBI U YETIOBEUECTBA;

YMEHHE peliaTh OMOJOTHYECKHE 3a/1a4H, BBISIBIISITh IPUUUHHO-CIICICTBEHHBIC CBSI3H
MEXKJTy UCCIIEyEMBIMU OMOJOTUISCKIMHE TIPOIIECCAaMH U SIBIICHUSMH, JIeTIaTh BHIBOJIBI U
IIPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOIHSITH J1a00paTOPHBIC U MPaKTUIECKHEe PabOThI, COOM0IaTh MTpaBUIa
pu paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATH THIIOTE3bI, POBEPATh UX SKCIICPUMEHTAILHBIMH CPEICTBAMH,
dbopMyIUpYys TeNTb UCCIICIOBAHUS, aHAIU3UPOBATHh MOJYYCHHBIC PE3YJIbTAThl U JEaTh
BBIBO/IBI;

YyMEHHE Yy4YacTBOBAaTh B YYEOHO-HCCIIENOBATEILCKONW paboTe 1o OHoyIorHw,
OKOJIOTUHU U MEIUIIMHE, TIPOBOIUMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX 00IIECTB, U Iy OIMIHO
MPEICTaBIISITh MMOTYYCHHBIE Pe3yIbTaThl HA YUEHUYECKUX KOH(PEPCHIINSIX;

YMEHHE OICHUBATh THIIOTE3bI M TCOPHH O MPOMCXOXKICHUHW JKM3HHU, YCJIOBEKa W
YEeIIOBEYECKNX pac, O MPHYMHAX, TIOCICACTBUAX M CIOCO0ax MpeIoTBpAIICHUS
I00ATHHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedt mpodeccuoHambHOM
NEATETLHOCTH B OOJAcCTH OMOJIOTHH, SKOJOTHH, MPHUPOIONOIL30BAHMS, MEIHUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBON
NPOMBINIJICHHOCTH,  YIIyOJsATh  TIO3HABATENBHBIA  WHTEPEC,  HAIpPABIICHHBINA
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPoI0DKEHNE OMOTIOTHIECKOTO
o0Opa3oBaHUs B OpTraHU3AIUAX CPEIHEr0 MPOGECCHOHATHFHOTO U BBICIIIETO 00pa30BaHUsI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue tem | KosuecTBo OCHOBHBIE BUJIbI ACSITEILHOCTH
[IporpammHoO€ coaepkaHue
/i y4eOHOTO0 MpeaMeTa 4acoB 00yJarImXxcs
1 | Tema «buosorust Kak HayKa»

buomnorus kak
KOMILUJIEKCHAsI HAyKa
M KaK 4acThb
COBPEMEHHOIO
ob1ecTBa

1

CoBpeMeHHas 6uoJiorus —
KOMILIEKCHas Hayka. KpaTkas ucropus
pa3BuTus Ouosoruu. buonoruueckue
HAyK{ ¥ U3y9aeMble MU TIPOOIEMBI.
dyHpamMeHTalbHbIC, TPUKIIAHBIE U
MTOMCKOBBIE HAYYHBIE UCCIIEI0BAHUS

B OMOJIOTHH.

3naueHue Ouosoruu B OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMoJIOTHEH. 3HAUCHHE
OMOJIOTHHU B IPAKTUYECKOM
JEATEIIbHOCTH YEJIOBEKA: MEULINHE,
CEJIbCKOM XO035IMCTBE,
MPOMBILJIEHHOCTH, OXPaHE MPUPOJIBI.
JdeMoHcTpanuu

[HopTpeTtnl: Apuctorens, Teodpacr,
K. JIunnei, JK.b. Jlamapk, Y. JlapBuH,
V. T'apseii, I'. Mengaens,

B.U. Bepnanckuu, 1.11. I1aBnos,

PackpeiBath conepxaHue TEPMUHOB U
MOHSTUN: HAYYHOE MUPOBO33PEHHE,
Hay4Hasi KApTUHA MUPA, HAYYHBII
METOJI, TUIIOTE3a, TEOPHUSI, METOBI
WCCJIEIOBAHUS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau OIpyTruX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
YYEHBIX B PA3BUTHE OMOJIOTHH.
OueHuBath poJib OMOJOTUYECKUX
OTKPBITUI U UCCIEN0BAaHUI B Pa3BUTUU
HayKH U MPAKTUYECKON AEATEIbHOCTH
JOJIEN.

[lepeuncnars mpodeccuu, CBsI3aHHbIE
C COBPEMEHHOM OMOJIOTHEH.
[IpuBOINUTH IPUMEPHI MPAKTUYECKOTO
UCIIOJIb30BAHUS TOCTUKEHUN OUOTOTUN
B MEIMIIUHE, CEJILCKOM XO351CTBE,
MIPOMBIIIJIEHHOCTH ¥ OXPAHE NPUPOIbI
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N.U1. Meunuxkos, H.1. BaBuios,

H.B. Tumocdees-PecoBckuii,

Ix. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabuuiel ¥ cxeMbl: «CBSI3b OMOJIOTUH
C ApyruMu Haykammy», «Cucrema
OMOJIOTHYECKUX HAYK»

Hroro yacos o reme 1
2 | Tema «7KuBble CHCTEMBI U UX U3YYCHUE»
2.1 | XKuBble cucteMsl U UX 1 JKuBbIE CUCTEMBI KaK ITpeaMET PackpeiBaTh conep:kaHue TEPMHUHOB

CBOWCTBa

uzyudeHus orosoruu. CBOMCTBA KUBBIX
CHCTEM: €IMHCTBO XMMHUUYECKOI'O
COCTaBa, JUCKPETHOCTD U LEIOCTHOCTb,
CJI0KHOCTh M YHOPSIAOYEHHOCTD
CTPYKTYPBI, OTKPBITOCTb,
CaMOOpraHu3aIus,
CaMOBOCIIPOM3BE/ICHUE,
pa3apaxuMoCTh, U3MEHYUBOCTb,

pOCT U pa3BUTHE.

JdemoHcTpanumn

Tabaunp! 1 cxembl: « OCHOBHEIC
MIPU3HAKHU KU3HW», «bromornyeckue
cucTeMbl», «CBOMCTBA KUBOM
MaTEPUN»

1 IOHATHUM: )KMBasi CUCTEMA, JIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKas YIOPSIAOUYEHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTbD.
XapaxkTepu3oBaTh CTPYKTYpy U
CBOMCTBA JKMBBIX CHCTEM, OTINYHUS
XHUMHYECKOI'0 COCTaBa 00BEKTOB KUBOU
Y HEXXUBOU MPUPOJIBI, OOIITUI TPUHITHII
KJIETOUHOW OPTaHU3aINHU KUBBIX
CHCTEM.

CpaBHUBaTh OOMEHHBIE ITPOIIECCHI

B HE)KMBOW W KUBOU MPUPOJE;
PACKpBIBATH CMBICIT PEAKIIUM
MeTaboJIM3Ma.

OOBSICHATH MEXaHU3MBI
CaMOpPETYJISILINU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
PAacKpbIBATh CYyTh IMIPUHIIUIIOB
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MTOJIOKUTEIILHON U OTPULIATEILHOMN
00paTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHUS OPTAHU3MOB

2.2

YpoBHEBast
OpraHu3anus KUBBIX
CUCTEM

YPpOBHU OpraHU3alMH )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJIIETOUYHBIH,
TKAHEBbIN, OPraHU3MEHHBIN,
MOIYJISILIMOHHO-BUI0BOM,
AKOCHCTEMHBIN (OMOT€OIICHOTHYECKHUA ),
ounocdepnsrit. [Iporeccsr,
MIPOUCXOAIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE MTPU3HAKH KUBOTO. JKU3HB
Kak (opMa CylIeCTBOBAaHUSI MaTEPUH.
Haykwu, nzyuaroire ;k1uBbI€ CUCTEMBbI
Ha Pa3HbIX YPOBHSIX OpraHU3AINU.
N3yuyenue kuBbIX cucTeM. MeTobI
ounonornyeckoi Hayku. Habmonenue,
M3MEpPEHUE, IKCIIEPUMEHT,
CHUCTEMATHU3ALIUS, METAAHAIN3.
[TonsiTHEe 0 3aBUCHUMOM U HE3ABUCUMOW
nepeMeHHoi. [imannpoBanue
skcnepuMmeHnTa. [loctaHoBka u
npoBepka runote3. Hynesas runoresa.
[TonsTHE BEIOOPKH U €&
JIOCTOBEPHOCTh. Pa3dpoc

B OMOJIOTHYECKUX JaHHBIX. O1ieHKa

PackpeiBath copepxaHue TEPMUHOB U
MOHATHI: OOMEH BEILIECTB U
MPEBPALIEHNUE SHEPTUH,
CaMOBOCIIPOU3BEEHUE,
CaMOpETyJISILUSA, PA3BUTHE, )KU3Hb,
Hay4YHBIN (paKT, HAYYHBIH METO/I,
npo0OJiemMa, TUIIOTE3a, TEOPHUS, PABUIIO,
3aKOH.

[lepeuncnaTh NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHU
OpTraHu3alyU )KUBBIX CUCTEM U METOJbI
OMOJIOTUYECKUX UCCIIEIOBAHUM.
OnuceIBaTh 0COOECHHOCTH,
XapaKTEepHbIE 1JI KaXKJI0T0 YPOBHS
OpTraHu3allU JKUBOTO.

Ha3zpiBaTh HayKu, 3y4arolnue >KUBbIE
CUCTEMBI Ha Pa3HbIX YPOBHAIX
OpraHHU3aLHH.

CpaBHHBaTh MEX1y COOOM )KUBBIE
CUCTEMBI Pa3HbIX YPOBHEN
OpraHu3alMy U MPOUCXOIAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJsibTaTtoB. [I[pruunHbI HCKaXEHUS
pe3yJIbTaToB SKcniepumeHTa. [lonsTue
CTaTUCTUYECKOIO TECTA.
JdeMoHcTpanuu

TabauIel ¥ cXeMbl: «YpOBHH
OpTaHU3alNN KUBOU IPUPOIBDY,
«CTpoeHue KUBOTHOU KIIETKNY,
«Txanu )XUBOTHBIX», «CUCTEMBI
OpPraHoOB YEJIOBEYECKOI'O OPTaHU3MA»,
«buoreorneno3y», «buochepay,
«MeToabl U3y4eHUs KUBOU MIPUPOIBDY.
Oo6opynoBanme: 1a00paTOpHOE
0o0opyI0BaHUE AJIs IPOBEACHUS
HaOJII0JICHU M, N3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckasi padora
«/cnonp30BaHme pa3InuHbIX METOJOB
MIPU U3YUYEHHUH JKUBBIX CUCTEM.

IToka3bIBaTh posIb THIIOTE3 U TEOPUU
B (hOPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOMU KapTHUHBI MHUpA

HToro yacoB mo Treme
3 Tema «buoJorus KJISTKN»
3.1 | McTopust OTKPBITUS 1 Knerka — cTpykTypHO- PackpbiBaTh coqiep:kaHue TEPMUHOB U

N3Yy4YCHUS KIICTKH.
Krnerounas TCOpUA

(byHKIIMOHAIbHAS €IMHUIIA YKUBOTO.
HcTopust OTKpBITHS KIETKH.

Pa6ote1 P. I'yka, A. JleBeHryxa.
Knerounas teopus (T. I1IBanH,

M. Uneinen, P. Bupxos). OcHOBHbIE

MOHATHI: KJIETKA, OpraHesuIbl,
AYKapHUOTHI, TPOKAPUOTHI, BUPYCHI,
UUATOJOTHUS (KJI€TOYHAast OUOJIOTHS),
KJIETOYHAs TEOPHUSI.
XapakTepu3oBaTh OCHOBHBIE 3TAIbI
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TMOJIOYKEHHUSI COBPEMEHHOM KIIETOYHOM
TEOpHUH.

JdemoHcTpanumn

[Toptpertsl: P. I'yk, A. JleBenryk, T.
[ITBanH, M. lInennen, P. Bupxos, K.
M. bap.

O6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpPOIpENnapaThl pACTUTEIbHBIX,
YKUBOTHBIX M OaKTEepUATbHBIX KJIETOK

Pa3BUTHSI IUTOJIOTHU KaK HAYKH U €&
oopMIIeHUE B KIIETOUYHYIO
OHMOJIOTHIO.

[TokasbIBaTh BKJIA]] YIEHBIX-OMOIOTOB
B U3yYCHHE KJIECTOYHOTO CTPOCHUS
OpPTaHHU3MOB.

[TepeuncasiTh OCHOBHBIE MTOJIOKCHHS
KJICTOYHOU TEOPHH, OOBSICHATH €€ POITh
B (hOpPMHUPOBAHUH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA.

[TpuBOIUTH AOKA3aTEIHCTBA

POJICTBAa OPTAaHU3MOB

C HCIOJIb30BAHUEM TIOJIOKEHU I
KJICTOYHOU TEOPHH

3.2

MeTtoan!
MOJIEKYJISIPHOU 1
KJIETOYHON OMOJIOTUH

MeToabl MOJIEKYJISIPHOW U KIETOYHOU
OMOJIOTHH: MUKPOCKOTIHS,
xpomaTtorpadusi, anekTpodopes, MeTo
MEYEHBIX aTOMOB, MU PepeHmanTLHoe
LHEHTpU(yTUpOBaHUE,
KyJIbTUBUPOBAHHUE KIIETOK.

H3yuenue pukcuposanHvix Kiemox.
DNEeKTPOHHAsE MUKPOCKOIIHS.
Kondghoxanvnasn muxpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue
KAemox.

JdemoHcTpanumn

PackpbIBaTh cofiep:kaHie TEPMUHOB U
MOHSTUI: MUKPOCKOITUPOBAHHUE,
PUTOTOBJICHUE CPE3OB,

g depeHnanTbHOe OKpalliBaHue,
xpomatorpadusi, d51ekTpodopes, MeTo
MEYEHbIX aTOMOB, IEHTPU(PYTHpOBaHUE,
METOJ KYJIbTYPbI KJIETOK U TKaHEW,
MetoJ pekomOnHaHTHRIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
U3YYEHUS KUBOU MPUPOJIBI.

I'oToBUTE BpeMeEHHBIE
MUKpOIpenaparhbl, pacCMaTpUBaTh UX
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Tabmmibet u cxembl: «CBeTOBOM
MUKPOCKOID», « DIIEKTPOHHBIH
MUKpOCKom», «VcTopus pazButus
METOJI0B MUKPOCKOITUI.
Oob6opynoBaHme: CBETOBOM MUKPOCKOII
MUKPOIIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTepUATbHBIX KIIETOK.
IIpakTuyeckas padora

«/3yueHnne MeTo10B KJIETOYHOU
ouosioruu (xpomarorpadusi,
anektpodopes, nuddepeHuanTbHoe
uentpudyrupoanue, [111P)»

.

5

B CBETOBOY MHKPOCKOIT U ICJIaTh
OITMCaHME.

OOBsCHATH U COOI0IATh MPaBUIIA
TEXHUKH MUKPOCKOTTMPOBAHUS

Htoro yacos o teme 2
4 | Tema «XuMH4YeCKasi OPraHU3aANUS KICTKID)
4.1 | Xumuueckuii coctaB 2 XUMHUUYECKHI COCTaB KJIETKU. Makpo-, | PackpeiBath copep:kaHne TEPMUHOB U

KieTku. Bona u
MHHEPAJIbHbIC
BeIleCTBa

MHUKPO- U yJIbTPAMUKPOIIEMEHTHI.
Bona u e€ posib Kak pacTBOpUTEIIA,
peareHTa, y4actue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIoperyasiuuu. MuHepanbHbIe
BEIECTBA KJIETKU, UX OMOJIOTHYECcKas
posb. POsib KATHOHOB U AaHHOHOB

B KJICTKE.

JdemoHcTpanumn

[uarpammel: «Pacnpenenenue
XAMHUYECKUX 3JIEMEHTOB B HEKMBOU
npupone», «Pacnpenenenue

MOHSITUI: 3JIEMEHTbI-OMOTEHBI, TUTIOJIb,
BOJIOPOJHAS CBSI3b, THIPO(YUIBLHOCTD,
ruipooOHOCTh, TYprop, MUHEpaIbHbIE
BEIllECTBA, Oy(pepHBIC CUCTEMBI,
AHUOHBI, KATHOHBI.

[lepeuncisaTb 0cOOEHHOCTU
XUMHUYECKOTO COCTaBa KIIETKH.
PaznuuaTte Makpo-, MUKpPO- 1
YABTPAMUKPOAJIEMEHTBI, BXOAIINE

B COCTaB >KMBOTI'0 M HX POJIb

B OpPraHH3Me.

XapaKTepu30oBaTh CTPOCHUE U CBOMCTBA
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XUMHYECKHUX 3JIEMEHTOB B JKMBOM
MIPUPOIE.

Ta6nuiel u cxembl: «Ilepuoanueckas
Ta0INIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIEKYJIbI BOJBIY,
«BeriecTBa B COCTaBE OPraHUu3MOBY

BOJIbI; OOBSICHSITH TPUYUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUU B KJIETKE.
[ToxaspIBaTh pOJIb KATHOHOB U AHHOHOB
B 00€CTIeUeHNH MPOIIECCOB
KHU3HEACITETLHOCTH (OCMOPETYJISAIIHNS,
CO37aHNEe MEMOPAHHOTO MTOTEHITHAA,
peryJsiust paboTel OEIKOB), paOOTHI
Oy(depHBIX cucTeM.

YcTaHaBIMBAaTh B3aUMOCBS3b CTPOCHHUS
U (pyHKIIUM HEOPTaHUYECKHUX BEUICCTB
KJIICTKH

4.2

Opranuyeckue
BEILIECTBA KIETKH —
OenKu

Opranuyeckue BelecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMHIHOKHCIIOTHBINA COCTaB OEJIKOB.
CTpyKTyphl OCJIKOBOM MOJIEKYJIHI.
[lepBuuHas cTpykTypa 6emnka,
NEeNnTHIHAs CBA3b. BTopruHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henarypanus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos.
buonorundeckue GyHKIIUN OCIKOB.
Ipuonui.

JdemoHcTpanumn

IToptper: JI. IlomuHr.

Tabmuiet u cxeMbl: «CTpoeHHe
MOJIEKYJIbI 0eKay, « CTPyKTYyphbI
OEITKOBOI MOJIEKYIIBD).

PackpeiBaTh copepkaHre TEPMUHOB U
HOHATUN: MOHOMEDPBI, OJIUMEPHI, OEI0K
(IpoTeuH), NenTua, aMUHOKUCIIOTA,
NENTHIHAs CBA3b, TOJMIIETITU],
JeHaTypalus, peHaTypauus,
ro0ysipHble U GUOPUILIAPHBIEC OENKH,
IPUOHBI.

XapakTepu3oBaTh ONKH, UX
CTPYKTYPHYIO OPraHU3aLUI0 U PYHKIUU
(cTpyKTypHasi, SHEpreTuueckas,
CUTHaJIbHAs, peryJsITOpHasi,
JBUTaTeIbHAsl, 3allUTHA,
dbepMeHTaTUBHASA).

HazpBaTh XUMHUYECKHE OCHOBBI
(dbopmMupoBaHUsI CTPYKTYP OEITKOBOM
MOJICKYJIBI.
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OobopynoBaHme: XuMHUUECKas IOCyAa U
obopynoBaHue.

JlabopaTtopHasi paGora
«OO0HapyxeHHre OeKOB C TOMOIIBIO
KaueCTBEHHbIX PEaKIIHil»

[TpuBoIUTE IpUMEPHI GUOPUIUIAPHBIX,
IJI00YJISIPHBIX OEJIKOB.

BBINOHATE KaU€CTBEHHBIE PEAKIINU
Ha OOHapy>keHHe OEITKOB B KJIETKE;
OOBSACHSATH MOTYYEHHBIE PE3YJIbTAThI

4.3 | Opranuueckue Yraesoael. MoHOCaxapuapl, PackpeiBath copepxaHue TEPMUHOB U
BEILIECTBA KIETKH — JIVCAaXapupl, OJMIOCAXAPUIBI U MOHATHI: YTII€BOJIbI, MOHOCAXAPU/IBI,
YIJIEBOJIBI noyicaxapuapl. OOIIUi TUTaH CTPOCHUS | AUCAXapPHUIbI, OJIUTOCAXAPHUJIBI,

1 QU3BUKO-XMMHUYECKHE CBOMCTBA HoJIMcaxapH/ibl, rI0Ko3a, pubo3a,
yrieBofoB. buonornueckue QyHKIMU | A€30KCUpr003a, JIaKTO3a, MaJIbT03a,
YIJIEBOJIOB. caxapo3sa, Kpaxmarll, TJINKOTEH,
JdeMoHcTpanuu LIEJUTIOJIO3A.
Tabnuibl v cxembl: «CTpoeHue KnaccudummpoBats yriieBosI
MOJIEKYJI YTIIEBOJIOB)» 10 CTPOEHUIO U MIEPEUNCIISITh UX
(GyHKIUH.
[IpuBOIUTH IPUMEPHI PA3TUYHBIX
yTIeBOA0B (MOHOCAXapHUIOB,
IUCAaxapuI0B, OJUIOCAXAPUIOB,
MOJIMCaXapHIOB)
4.4 | Opranuueckue Jlumuasl. I'napodunibHo-THIpoPoOHBIE | PackpbIiBaTh copepkaHne TEPMUHOB U

BCIICCTBA KJIICTKH —
JINIINABI

cBoiictBa. Knaccudukanus munuaos.
Tpurnunepuasl, Gochonunuabl, BOCKH,
crepounibl. buonormueckue GpyHKIMM
munugoB. OOIme cBoiicTBa
OMOIOrHYecKUX MeMOpaH — TeKy4ecTb,
CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJTYTIPOHUIIAEMOCTb.

MOHSITUH: UMb, TPUTITUIIECPUIBI,
dhochonunuabl, BOCKH, CTEPOU/IBI,
JUTIONIPOTENHBI, TIIMKOJIUITHIBI.
KnaccudumupoBats mumuast

0 CTPOCHHIO; XapaKTePU30BaTh X

byHKIIMN
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JdemoHcTpanumn
Tabmuik! u cxembr: «CTpoeHUE
MOJICKYJI JIMIIUIOBY

4.5

HyxiiennoBsie
kucioTel. CTpoeHue u
¢bynkuuu JTHK, PHK,
ATOD

Hyxkneunossie kucnorsl. JJHK u PHK.
CtpoeHre HyKJIENHOBBIX KUCIIOT.
Hyxneoruapr. [TpuHmun
KoMIieMeHTapHocTu. [IpaBuiio
Yapradda. Crpykrypa JIHK — gBoiinas
crvpaib. MeCTOHaXO0XIeHUE U
ouonoruueckue pynkuuu JJHK. Buabt
PHK. ®ynkiuu PHK B kietke.
Crpoenue monexkynsl ATO.
Makpospruyeckue CBA34 B MOJIEKYJIE
AT®. buonornueckue pynxiuu ATD.
BoccTaHOBIEHHBIE IEPEHOCUHMKH, UX
byHKIUM B KIIETKe. /pyeue
Hykneozuompugocgamol (HTD).
CexBenupoBanue [IHK. Memoout
2eHOMUKU, MPAHCKPUNIMOMUKU,
NPOMeOoMUKU.

JdeMoHcTpanuu

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

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

Tabmuiet u cxembl: «HykiienHoBbie
KHUCJIOTB, « CTPOCHHE MOJIEKYJIbI
ATOy.

PackpbiBath copepkaHue TEPMUHOB U
MNOHSTHI: 1€30KCUPUOOHYKIIENHOBAS
kucnora (JJHK), pubonyknennoas
kuciora (PHK), nykneotun, HykIeo3u,
a30THUCTbIE OCHOBAHUS, aJICHUH, TYaHUH,
LUTO3UH, TAMUH, ypauuJ,
KOMILIEMEHTapPHbIE OCHOBAHMS,
anenosuHTpudocdar (ATD),
MaKpO3pruyecKas CBs3b,
CEKBEHHUPOBAHUE, TCHOMUKA,
TPAHCKPUNITOMUKA, TPOTEOMUKA.
XapakTepuszoBaTh, OMUCHIBAThH U
CXeMaTHU4eCKH U300paXkaTh CTPOCHUE
nykineotuaa JIHK u nBoitHOM crimpanu
JIHK, cexBennposanue /JJHK.
OnuceiBats npotece perukanuu JJHK
B KJIETKE U Ha3bIBATh €0
OMOJIOTUYECKOE 3HAYEHUE.
XapakrepuzoBath Gpynkiuu JTHK.
Paznmuuate ctpykTypy U pynkuuu PHK.
OnuceIBaTh MPOLIECC TPAHCKPUIIIIUH.
CpaBHUBATH HYKJICMHOBBIE KUCIOTHI
(IHK u PHK).

XapakTepu3oBaTh 0COOEHHOCTH
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Oob6opynoBanme: XuMHUUECKas IOCyAa U
obopynoBaHue.

JlabopaTtopHasi paGora
«HMccnenoBanue HyKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IUYHbIX
OpraHU3MOB»

ctpoenus v pynkuuu ATO.
®opmynupoBaTh U OOBSICHATH TPUHITHIL
KOMILJIEMEHTAPHOCTH U TMPABUIIO

Yapradda

4.6 | MeTtoibl CTPYKTYpHOM 1 CTpyKTypHast OMOJIOTHS: PackppiBath copeprxanue TEPMUHOB U
ononoruu OnoXuMUYECKHUe U OMOPU3NIECKHE MOHSITUHN: MOJICIUPOBAHUE,
UCCJICTIOBAHMSI COCTaBa U KOMIIBIOTEPHBIN JTN3aliH.
IPOCTPAHCTBEHHOU CTPYKTYPBI [TepeuncisiTh MePCIEKTUBHBIC
ouomornekyi. Mooenuposanue HaIpaBJICHUS HAYYHBIX UCCIICOBAaHUN
cmpykmypbol u (pyHKyutl OUOMOAEKYA U | B CTPYKTYPHOU OMOJIOIMH, paCKPbIBATh
ux komniexcos. Komnvromepmwiii WX 3HAYCHUE JIJIST METUITUHBI 1
OU3AUH U OPeAHU4eCKUll CUHMe3 CEJIbCKOI0 XO351CTBa
OUOMONIEKYT U UX HENPUPOOHBIX
anano2os
Htoro yacos 1o teme 10
5 | Tema «CTpoeHue u yHKIUMN KICTKI)
5.1 | Tumsl KIETOK. 1 Tumel KJIETOK: SyKapruoTHIEeCKas U PackpwiBaTh comepikanne TEpPMUHOB U

[IpokapuoTnueckas
KJIETKA

npokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATIBHBIE 00pa30BaHUs
KJIETKHU.

CTtpoeHue npoKapuoOTHUECKON KIETKH.
Knerounas crenka OakTepuii u apxeil.
Oco0OeHHOCTH CTPOEHUS
reTepoTpodHON U aBTOTPOPHOM

MOHSTHUI: MPOKAPUOTHYECKAs KIIETKA,
KJICTOYHAs CTEHKA, MypEeuH,
(hOTOCUHTETUUECKHE MEMOPAHBI,
¢dnaremuH.

XapakTepr3oBatb (OpMYy U pa3Mephbl
MIPOKAPUOTUYECKUX KIETOK; (PYHKITUU
TeHETUYECKOTO anmnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TIPOKAPHUOT B OMOIIEHO3aX.
JdemoHcTpanumn

Tabmuiel u cxeMmbl: «CTpoeHue
YKaApUOTUYECKON KIETKW», «CTpoeHue
MIPOKAPUOTUYECKOMN KIIETKI)

OnuceiBaTh MPOIIECC
criopooOpa3oBaHusl, 0TMEYATh €TO
3HAYCHHUE TSI BBDKUBAHUS OaKTepuid
IpU yXYJLIEHUU yCIOBUN
CYILIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHHUE MTPOKAPHOT.
OrneHnBaTh MECTO U POJTb TPOKAPHUOT
B OMOIIEHO3aX
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Crpoenue
HYKapUOTUYECKOM
KJICTKH.
[ToBEpXHOCTHBIMN
anmnapar KJIETKH

Crtpoenue u GyHKIIMOHUPOBAHHE
9YKapUOTHYECKON KIIETKH.
[TnasmaTtraeckast meMOpaHa
(urazmanemma). CTpykTypa
I1a3MaTHYeCcKOi MeMOpaHsbl.
TpaHCIIOPT BELIECTB Yepes
MJIa3MaTHYECKYI0 MeMOpaHy:
naccuBHbIN (nudPy3ust, odbneruéHuas
mudy3us), akTUBHBIN (MEPBUYHBIN U
BTOPUYHBII aKTUBHBIN TPAHCTIOPT).
[TonynponuiiaeMocT MEMOpaHsbI.
PaboTa Hatpuii-kaqueBoro Hacoca.
DHIONIMTO3: MHHOIUTO3, (haronuTO3.
Ok3o1uTo3. Knerounas creHka.
Crtpykrypa U pyHKIHUU KIETOYHOU
CTEHKH PacTEHUH, TpUOOB.
JdemoHcTpanumn

Tabmuiet u cxembl: «CTpoeHue
YKapUOTHUYECKOH KiIeTKn», «CTpoeHue

PackpbIBaTh cofepkaHue TEPMUHOB U
NOHATHUH: TUIa3MaTHyeckas MmemOpaHa
(m1azmanemma), >KMJIKOCTHO-MO3anyHast
MOJieIb, MEMOpaHHbIE OCIKU
(mepudeprueckue, THTErPAITbHBIE),
TJIMKOKAIHUKC, TU(dy3ust, 0CMOC,
aAKTUBHBIA TPAHCIIOPT, HIOLUTO3,
(baroumTo3, MUHOIMTO3, YK30LIUTO3,
KJIETOYHAs CTEHKA, IJIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTb 0COOEHHOCTHU
CTPOEHHUS U PYHKIUU DYKAPUOTUUECKON
KJIETKH; TPAHCIIOPT BEILECTB

yepe3 MIa3MaTUHYeCcKyo MeMOpaHy:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAIOB; padoTy
HATPUI-KaJIMEeBOro HacOCa; CTPYKTYpPY U
(GYHKIIMH KJIETOYHOU CTEHKH PACTEHUHN
U rpuboB
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YKUBOTHOU KJIETKN», «CTpoeHue
PACTUTEIBHOU KIJIETKW.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKPOIIpENnapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckasi padora

«3yueHne CBOMCTB KJIETOYHOU
MeMOpaHbD»

53

[MuTorutazma u eé
OPTaHOUIbI

[Murorma3zma. [{uto3zons. [{luTockener.
JIBr>keHue 1uToria3Mbl. OpraHousl
kieTku. OTHOMEMOPaHHBIC OPTAHOMIBI
KJICTKH: SHJIOTUIa3MaTHIECKast CeTh
(BIIC), anmmapat I'oab1Ku, TU30COMBI,
UX CTpoeHHE B PYHKITUU. B3auMoCBsI3b

OI[HOMCM6paHHLIX OpTraHOHU OB KJICTKU.

CrtpoeHue rpaHyJISIpHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6enxos ¢ I11C.
Cunre3 pacTBOpuUMbIX 0enkoB. CUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii
(arpaHyJsipHBII) 3HIOIIA3MATUYECKUI
petuxyinyM. CekpetopHas QyHKIIUS
anmapata ['onbmxu. Moougurayus
benxos 6 annapame I o1v0odxcu.
Copmupoexa 6enko6 6 annapame
Tonvoorcu. TpancnopT BeleCTB

B KJIeTKe. Bakyomnu pacTutenbHbIX
kieTok. Kinetounsiii cok. Typrop.

PackpriBaTh copepxaHie TEPMUHOB U
HNOHSTUI: IUTOIIIa3Ma, [IUTO30J1b,
[IUTOCKEJIET, KOMIapPTMEHTHI,
OpraHoubl, SHAOIIIIa3MaTHIECKasl CETh
(BIIC), anmapart ['osb1KH, TU30COMBI,
BaKyo0Jlb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIN TPAHCIIOPT,
EPOKCUCOMBI, KJIETOYHBIN COK, TYprop,
MUTOXOHJPHH, KPUCTHI, TUIACTUTHI,
XPOMOIIACTHI, JIEUKOTLIACTHI,
XJIOPOIUIACThI, CTPOMA, TPaHbl,
TUJIAKOU/I, TaMeJLIa.

XapakTepu3oBaTh HUTOILIA3MY
HYKapUOTHUECKOMN KIETKH;
KJIacCCU(UIIMPOBATH OPTaHOUIbI

B 3aBUCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHus (0JTHOMEMOpaHHBIE,
IByMEMOpaHHbIE, HEMEMOpPaHHBIE);
OTUCHIBATh PYHKIIMH KaXKIOTO
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[TosryaBTOHOMHBIE OpPraHOU/IbI KJIETKU:
MUTOXOHAPHUH, TIACTU/IBI.
IIpoucxoorcoenue MumoxoHopuii u
naacmuo. Cumbuozenes

(K.C. Mepeosickosckuit, JI. Mapeynuc).
Crpoenue u pyHKIUN MUTOXOHIPUNA U
riactu. [lepBuuHbie, BTOpUYHBIC U
CJIOKHBIE TIACTU/IbI
(OTOCUHTE3UPYIOIINUX IYKAPUOT.
XJI0pOILIACTBI, XPOMOILIACTHI,
JIEUKOILJIACTHI BBICIINX PACTCHUMU.
JdeMoHcTpanuu

[Toptpetsl: K. C. MepexKOoBCKHI,

JI. Maprynuc.

Tabmuie u cxembl: «CTpoeHue
YKApUOTUYECKON KIETKN», «CTpoeHue
KUBOTHOM KJIETKN», « CTpoeHue
pacTUTENIbHOU KIeTKn», «CTpoeHue
MUTOXOHIPUI.

OobopynoBaHme: CBETOBOM MUKPOCKOIT;
MUKPOTIpENnapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckasi padbora

«3ydeHne ABUKEHUS LIUTOIIIA3Mbl

B PACTUTEIIbHBIX KJIETKaX.
JlaGoparopHasi paGora
«HMccnenoBanue mia3mosmsa

OpraHoW/a B KJIETKE.

OOBICHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOYHBIM MTHUIIICBAPCHUEM,
€ro 3HaU€HHUE JJIsl OpraHu3Ma.
OTMeuaTh 3HaUeHHE [IUTOCKETIETA;
XapaKTEPU30BAThH €T0 JIEMEHTHI
(MHKPOTPYOOUYKH, MUKPO(DUIAMEHTHI,
IPOMEKYTOUHBIE (PUITAMEHTHI ), KX POJIb
B )KM3HEJEATEIbHOCTH KJIETOK U TKaHEH
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" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKax>»

5.4 | Hemem0OpaHHbIe HemeMOpanHbIe opraHouIbl KJIETKH PackpeiBath conep:xkaHue TEPMUHOB U
OpraHOU/IbI KJIETKU CtpoeHue U pyHKIMH HEMEMOPAHHBIX | TIOHSATHI: pubOCOMa, TIOJINCOMA,

OpraHoMI0B KJIETKH. PHOOCOMBI. MUKPOTPYOOUKH, TyOYJIHH, KJIETOUHbBIN
IIpomedsxcymounvle gpunramenmat. HEeHTp (LIEHTpOoCcOoMa), IIECHTPUOJIH,
Muxkpo¢unaMeHTsl. Akmunogule neHrpocdepa, KryTUKU, peCHUUKH,
Mukpoghunamenmsi. MplilieuHble 0a3abHOE TEIBIIE.
KIIETKU. AKMUHOB8b1e KOMNOHEHMbl XapakTepu3oBaTh HEMEMOpaHHBIE
HeMbIUUEeYHbIX KIIeMOK. OpraHOW/BI KJIIETKH, UX CTPOCHHE U
MuxkpotpyOouku. KieTouHslii HeHTp. byHKIMH
CrpoeHue U IBUKEHUE KIYTUKOB U
pecHuueK. MUKpoTpyOOUuKHn
uuToruiasmel. Llentpuons. berku,
accoyuupoeanHle ¢
MuKpoghunamenmamu u
muxpompyboukamu. Momopnvie benxu.
JdeMoHcTpanuu
Tabauibt u cxeMbl: «CTpoeHue
YKUBOTHOU KJIETKW», « CTpoeHue
PACTUTEIBLHOU KIETKU

5.5 | Crpoenue u pyHKIUU SAnpo. Obonouka siapa, XpOMaTHH, PackpsIBaTh conepxxaHue TEPMUHOB U

sypa

KapHOIUIa3Ma, SIIPBIIIKH, UX CTPOCHUE
U QyHKIUH. S nepHbIN OETKOBBIM
matpukc. [IpocTpancTBeHHOE
pacmoIokeHHe XPOMOCOM

B UHTEp(Ha3HOM siIpe.

MOHATUI: AP0, sAEpHAs 000J0UKa,
AJIEpHbIE MOPHI, HYKJICOTJIa3Ma
(kapuorniazma), FTeHOM, XpOMaTHH,
YXpOMaTHH, TETEPOXPOMATHH,
ATPBIIIKO, XPOMOCOMBI, LIGHTPOMEPA,
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Dyxpomamun u 2emepoxpomMamuH.
benku xpomaTrHa — TUCTOHBI.
Hunamuxa sdepnou 06010uKu

6 mumo3se. floepnuiil mpancnopm.
Kierounble BKIIIOUEHUS.
JdemoHcTpanumn

Tabmuiel 1 cxeMsbl: «SAapo»

KHMHETOXOp, KJIETOUYHBIE BKIIFOUECHHS.
XapakTepu3oBaTh KIETOYHOE PO KaK
LEHTp yIpaBICHUS
KU3HEAEATEIbHOCTBIO KIJIETKHU;
IreHETUYECKUI anmnapar KIeTOK
AYKapHOT, CTPOEHUE U PYHKIIUU
XPOMOCOM.

OnuckIBaTh CTPYKTYPBI AJIpa U UX
B3aUMOCBSI3b C OPTraHOMIaMH
LUATOIIA3MBI

5.6.

CpaBHuTEIBHAS
XapaKTEPUCTHKA
KJIETOK 9yKapuOT

CpaBHHUTENbHAsA XapaKTEpUCTUKA
KJIETOK 3YKapuoT (PacTUTEIbHOM,
KUBOTHOH, TPHOHOIN).
JdemoHcTpanumn

Tabnuibl v cxembl: «CTpoeHue
YKAPUOTUYECKON KIIETKWY,
«CTpoeHue KUBOTHOM KIIETKNY,
«CTpoeHue paCTUTEIbHON KIIETKNY.
OobopynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenaparbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlabopaTtopHasi paGora
«M3ydeHue cTpoeHus KIETOK
Pa3IMYHBIX OPraHU3MOB)

XapakTepru30BaTh TUIHI KJIETOK
DYKapUOT: paCTUTENIbHAs, )KUBOTHAS,
rpubHasi.

CpaBHHBaTh MEXIYy COOOM CTpOEHUE U
KHU3HEICATEIBHOCTh DYKApUOTHUECKUX
KJICTOK M POJIb TIPOKAPHOT

B OMOLIEHO3aX

Htoro yacos no treme
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Tema «O0MeH BemiecTB M NpeBpalieHHe JHEPTUH B KJIETKe)

6.1

OOMEH BEIeCTB —
METa00JIU3M

3

AcCCUMUIISILNS U TUCCUMUJISLINS —
JIBE€ CTOPOHBI MeTabonmu3Ma. Tumsl
oOMeHa BelecTB: aBTOTPOMHBIN U
reTepoTpoHbINA. YyacTue Kuciaopoaa
B 0OMEHHBIX Mpolieccax.
DHepreTuyeckoe 00ecreueHne KIEeTKU:
npespainieane AT® B 00MEHHBIX
nporeccax. @epMEHTATUBHBIN
XapakTep peakiui KIeTOYHOTO
MeTabonuzma. DepMeHTHI, UX
CTPOEHHUE, CBOWCTBA U MEXaHU3M
neiicreusi. Kodpepmentsl. Otinnuuns
(hepMEHTOB OT HEOPTraHUYECKUX
KaTanu3aTopoB. benku-akTuBaTopsl U
OCJIKU-MHTUOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (hepMEHTATUBHBIX PEAKIIUIT
OT pa3IUYHBIX (PaKTOPOB.
JdeMoHcTpanuu

Tabnuiel U cxeMbl: «POTOCHHTESY,
«JHEpreTUYecKuii OOMeH»,
«buocunres 0enka», «CtpoeHue
dbepmeHTay, « XeMOCHUHTERY.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
o0opyI0BaHUE JJII PUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIPEenapaToB.

PackpeiBath copepkanue TEPMUHOB U
MOHSTHI: OOMEH BEIEeCTB
(MeTaboM3M), aCCUMUIISIINS
(aHa®oONM3M), WM TUIACTUYECKUM
00OMeH, TUCCUMUIIALINS (KaTaboau3m),
WJIM SHEPreTUYECKU 0OMEH,
aBTOTPO(PBI, TeTEPOTPO(DBI, aHAIPOOHI,
a’po0bl, pepMEHTHI, AKTUBHBIN LICHTP,
cyOcTpaTHas crienu@UIHOCTb,
Ko(hepMeHTHI, OETTKU-aKTHBATOPHI U
OCJIKU-UHTUOUTOPBI.

[Tepeunciarh 0cOOEHHOCTU
MTACTUYECKOTO B SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTAHABIMBATh
B3aUMOCBSI3b MEXKTY TIIACTHUYECKUM U
ASHEPreTUYECKUM 0OOMEHOM.
PaznuyaTh THUIIEI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTePOTPOPHBI.
IToka3eIBaTh pOJIb KUCIOPOAA

B OOMEHHBIX MPOIIECCaX.
CxeMaTnyecku n300pakaTh CTPOCHUE
dbepmenTa.

Otnuyath hepMeHThI

OT HEOPTaHWYECKUX KaTaTN3aTOPOB U
OTIPEIENATh UX POJIb

B () YHKIIMOHUPOBAHUH KHBBIX CUCTEM,
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JlabopaTtopHasi paGora

«M3yueHne katanuTu4aecKon
aKTUBHOCTH (DEpPMEHTOB (Ha IpUMeEpe
aMUJIa3bl UK KaTanasbl)».
JlaGopaTopHasi pabora

«M3yueHune GpepMeHTaTUBHOTO
pacuierieHns IEpoKCUaa BOAOPOIa

B PACTUTEJIbHBIX U dKUBOTHBIX KIJIETKAX)

B IIPOMBIIIIJICHHOCTH, B MEJIUIMHE,

B ITIOBCEIHEBHOM KM3HH YEJIOBEKA.
CTaBUTh SKCIEPUMEHT 1O BBISIBIICHUIO
KaTaIUTHYECKON aKTUBHOCTH
MIEPOKCH/1a3bl, AMHJIa3bl, OOBSICHSThH
MOJyYEHHBIE PE3YJIbTAThI

6.2

ABTOTpOGHBIN TUTT
oOMeHa BEIECTB.
doTocuHTE3

[IepBu4HBINM CHHTE3 OPraHUYECKUX
BEIECTB B KileTKe. DOTOCUHTE3.
AHoxcueenHblll U OKCUSEHHBL
gdomocunmes y baxmepuii.
Ceemocobuparowjue nuemeHmsl u
nUeMeHmbl PeaKyuoHHO20 YeHmpa.
Ponp xnmoponacToB B nporecce
doTtocunteza. CBeTOBasI U TEMHOBAs
daspl. @omoovixanue, Cs-, Cy-

u CAM-munwvl pomocunmesa.
[IponykTuBHOCTH POTOCHHTE3A.
Bnusinue paznuyHbix pakTopos

Ha CKOPOCTh (poTocuHTE3a. 3HAUCHHE
dboTocuHTE3A.

JdemoHcTpanumn

[Toprpetsl: JIx. [Ipuctnu,

K. A. Tumupsses.

Tabnuibl v cxembl: «DOTOCUHTE3

PackppiBath copepxanrne TEPMUHOB U
MOHSATUN: POTOCHHTE3, (Da3bl
dboTocuHTe3a (CBETOBAs, TEMHOBAs),
dbotonus, pochopunrpoBanue, UKI
KansBuna, HAJI®+ (mepeHocyuk
BOJIOPO/JIA).

XapakTepru30BaTh IIIACTUIECKUI 0OMEH
KaK 7Tall o0Iero oOMeHa BEIIECTB;
coObITHs (hOTOCHHTE3A (PEaAKINH
CBETOBOM M TeMHOBOH (ha3); poJib
XJIOPOILJIACTOB B TIPOIIECCE
dboTocuHTE3A.

BBISBISTS MPUYHMHHO-CIICJICTBEHHBIS
CBSI3U MEX]Ty MTOTJIONICHUEM COTHEYHOU
DHEPTUU XJOPOPHILIOM U CHHTE30M
Mouiekys1 ATO.

CpaBHHMBaTh HCXOHBIC BEIIECTRA,
KOHEYHBIC MTPOTYKTHI M YCIIOBHSI
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MIPOTEKAHUS PEAKIIAN CBETOBOU U
TeMHOBOH (a3 poTocuHTE3A.
VYcranaBnmMBaTh B3aUMOCBSI3b MEXKIY
(OTOCUHTE30M U JIbIXaHHUEM; CBETOBOM
¥ TEMHOBOH peakuusMu (poTocuHTE3A.
OueHuBarth 3HaUeHHE (POTOCUHTERA
IUTA )KU3HHU Ha 3eMiie

6.3 | ABTOTpOQHBI1 THII XeMmocuHTes. PazHooOpasue PackpriBaTh conep:kaHue TEPMUHOB U
oOMeHa BelIeCTB. OpPraHU3MOB-XEMOCHHTETHKOB: MOHSITHI: XEMOCHUHTES.
XeMOCHHTE3 HUTpU(ULIMpyOIKe OaKTepu, OOBACHUTB CYIIHOCTh XEMOCHHTE3A,
KeJe300aKTepuu, cepodakTepuu, pacKpbIBaTh €ro 3HaUeHue B bnocgepe.
BOJIOPOJHBIEC OaKTEpUU. 3HAYCHHE [TpuBoUTE IpUMEpPHI
XEMOCHHTE3A. XEMOCHUHTE3UPYIOLIUX OaKTepuii
JdemoncTpanumn (auTpuduIMpyroIre OaKTepuH,
[Toptpetsl: C. H. Bunorpaackui, KeJne300aKkTepuu, CepoOaKTepHH,
I'. A. 3aBap3uH. BOJIOPOJ/IHBIC OAKTEPHH) U
Tabauib! ¥ cxembl: «DOTOCUHTESY, XapaKTepU30BaTh UX
«XeMOCHHTE3» KHU3HEIEATEIbHOCTD.
JlaboparopHasi paGora CocTaBisaTh ypaBHEHUS PEAKIINI
«CpaBHeHHE NPOI1ECCOB OTOCUHTE3A U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHUBATh XEMOCHHTE3
¢ (OTOCUHTE30M
6.4 | DHepreTUeckuii AHaspoOHbIE OpraHu3Mbl. Bus PackpbIBaTh coepxaHue TEPMUHOB U
oOMeH — oposxenus. [IpoaykTel OpoKeHHS U UX | TIOHATUIN: ATAIBI SHEPTETUUYECKOTO
JUCCUMMJISALIUS UCIIOJIb30BaHUE YETIOBEKOM. oOMeHa — MOArOTOBUTEIIbHBIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH U

OECKHUCIOPOAHBIN (aHA3POOHBIIN),
KHCJIOPOJHBIN (a3pOOHBII ); TIIUKOJIN3,
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BO30yauTenu 60Je3HeN.

AdpoOHbIE OPTaHU3MBI. JTaIlbl
HEPreTUYECKOTro OOMeHa.
IloxroroBurenbHbIN dTaM. | THKOIN3 —
OECKHUCIOPOIHOE paCIICTIIICHUE
TJIFOKO3BI.

buonoruyeckoe okucieHue, Uiu
KJIETOYHOE AbixaHue. Poib
MHUTOXOHAPHM B IIPOLIECCAX
OHOJIOTUYECKOTO OKUCIICHUSI.
[ukmnueckue peakuuu.
OxucnutenpHoe (hochopuImpoBaHHE.
IHepeuss MeMopanHo20 epaduenma
npomonos. Cunmesz AT®: paboma
npomounou AT®-cunmaseoi.
[IpenmyiecTBa a3pOOHOTO MyTH
oOMeHa BelleCTB Mepes] aHadPOOHbBIM.
O (HEKTUBHOCTH IHEPTETUUECKOTO
oOMeHa.

JleMmoHcTpanuu

[Toptpetsl: B. A. Durensrapar,

[1. MuTuenn.

TalGmauibl ¥ cxembl: « DHEPreTHUECKUN
oOMeH».

JlabopaTtopHasi paGora

«CpaBHEeHHE POLIECCOB OPOKEHUS U
TIBIX AHUSD)

OporKeHue, OMOJIOTHYECKOE OKUCIICHHE
(mprxanwue), ki Kpeoca,
okucnuTearHoe GhochopuupoBaHue,
POTOHHBIN IPaJIMEHT, TPOTOHHAS
AT®-cunrasa.

[lepeuncnsaTb 0cOOEHHOCTH
HSHEPreTUYECKOro 0OMeHa B KIIETKE.
OnuchIBaTh 3TAIBI SHEPTETHIECKOTO
obmeHa (ToArOTOBUTEbHBIN,
OECKUCTIOPOTHBIN, KUCTIOPOIHBIN) U
CpPaBHUBATH UX MEXITY COOOM.
XapakTepu3oBaTh peakluy TIIMKOIU3a,
OpOKEeHUSI, KJICTOYHOTO JIbIXaHHUS.
YcTaHaBIMBaTh B3aUMOCBSI3b MEKITY
TJIMKOJIN30M, KJIIETOYHBIM JIBIXaHUEM U
cuHTe30M Mosekya ATO.

CocTaBnsTh YpaBHEHUSI OCHOBHBIX
ATANoOB YHEPreTUYECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETUUECKYIO

3 PEeKTUBHOCTD IITUKOJIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh HCXOMHBIC BEIECTBA,
KOHEUYHBIE MTPOTYKTHI U yCIOBUS
MIPOTEKAHUS PEAKINI YHEPTETUYECKOTO
oOMmeHa.

CpaBHUBATh SHEPTrETUYECKYIO
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3¢ (HEeKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOTHOTO STANlOB KOHEYHBIC
IPOAYKTHI M YCIIOBUS MTPOTEKAHUS
peaKInii SHEPTETUIECKOTr0 0OMEeHa
HHEPreTHIECKOT0 OOMEHa

HToro yacos 1o reme 9
7 | Tema «HacaeacrBeHHass HHOPMALUSA M peanu3anus e€é B KIeTKe»
7.1 | Peakuum MaTpuyHOTO 2 Peakuyuu maTpuyHOrO CMHTE3A. PackpsIBaTh conepxxaHue TEPMUHOB U

CHHTC3a

[IpyHUIKAN KOMIUIEMEHTAPHOCTH

B PEAKLMSAX MATPUYHOTO CHUHTE3A.
Peanuzanus HaciaeacTBeHHOU
uHpopManuu. ['eneTrueckuii KoJ, ero
cBoucTBa. TpaHcKpunuus —
MatpuuHblil cuaTe3 PHK. [IpunIumns
TPAHCKPHUIIIUU: KOMIUIEMEHTaPHOCTb,
AHTUNAPAJIIEITBLHOCTb,
acuMmmeTpudHocThb. Co3peganue
mampuunsix PHK 6 sykapuomuueckot
knemxe. Hexooupyrowue PHK.
JdeMoHcTpanuu

[Toptpert: H. K. Konb1os.

Tabmuib! u cxembl: «buocunaTtes
OeJikay, «I eHeTUUEeCKHUi KO

MOHSITHN: I'eH, TCHETUUYCCKUM KOJI,
KOJIOH (TPUILIET), CTOMN-KOJIOHBI,
MaTpuLa, MATPUYHBIA CUHTES,
tpanckpuniusi, PHK-nomumepasa,
MIPOMOTOP, CILIAWCUHT, UHTPOH, 3K30H.
XapakTepu3oBaTh peaklIM MaTPUIHOTO
CUHTE3a, CBOMCTBA F€HETUYECKOr0 KOJIA.
OnuceIBaTh 3Tanbl TPAHCKPUIILIUH U
TPaHCIALNY; yCTaHABIIMBATh
B3aMMOCBSI3b MATPUUYHBIX PEAKIINI

B KJIETKE; CXeMaTHU4YEeCKU U300pakaTh
MATPUYHBIE pEaKIIMU TPAHCKPHUIIIUU U
TPAHCIISILINH.

Pemate 6uosornyeckue 3aga4un Ha
ONPEAEITICHNUE TTOCIEN0BATEILHOCTH
nykieotnoB JIHK n MPHK, npumenss
3HAHUS O PEAKIUAX MATPUIHOTO
CHUHTE3a, TCHETUYECKOM KOJIE,
IPUHINAIIE KOMIUIEMEHTAPHOCTH
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7.2 | Cunres 6enka Tpauncnsauus u e€ 3ransl. Y4yacTue PackpeiBath conep:kanue TEPMUHOB U
tpancnopTHeix PHK B GnocunTese MTOHSATHUM: TPAHCIIALMSA, AHTUKOJIOH,
Oeinka. YcioBust OMOCHHTE3a OelIKa. TPHK, amunoanmia-TPHK-cunTerasa
Komuposanue amunokucior. Posb (xomaza), mosmprudbocoMa (oaucoma).
pubocom B OmocuHTe3e Oernka. XapakTepu3oBaTh CBONCTBA
JdemoncTpanumn FeHETUYECKOro KoJ1a.
Tabnuiel U cxembl: «bruocuHTe3 OnuchIBaTh ATAIbI TPAHCISIUU U
oenkay, «I'eHeTUUeCKU KO1» CXEMaTUYECKH U300pakaTh MAaTPUUHbBIC
peaKIuu TPaHCISALHUHN.
Pemats Ouonornueckue 3aiauu
Ha onpenesieHne anTukogoHoB TPHK,
MIOCJICIOBATEILHOCTH aMUHOKHUCIIOT
B MOJIeKyJie OeJika, MPUMEHSIS 3HAHUS
0 peakIUsIX MaTPUIHOTO CUHTE3a,
T€HETUYECKOM KOJIe, TPUHIIUIIC
KOMIIJIEMEHTAPHOCTH
7.3 | MexaHu3Mbl Cospemennvie npedcmasieHus PackpbiBaTh copepxanre TEPMUHOB U

IKCTPECCHH T€HOB

o cmpoenuu eenos. OpraHu3arys
T€HOMa Y MPOKAPUOT U DYKApHUOT.
Perynsimus ak THBHOCTH TEHOB

y IpoKapuoT. I umotesa onepoHa

(d. XKako0, XK. Mano).

MonexynapHuvle mexanuzmul 9KCnpeccuu
2enog y aykapuom. Pone xpomamuna

8 peaynayuu pabomsi 2enos. Perynsanus
0OMEHHBIX MPOIECCOB B KIIETKE.
Knerounsrit romeocras.

IIOHATHI: OIIEPATOP, ONIEPOH,
CTPYKTYpPHBIE T€HbI, IPOMOTOD,
penpeccop.

OnuceIBaTh CTPYKTYpY T€HOMA
MPOKAPUOT; XapaKTepU30BaTh paboTy
WHIYIHOEITEHOTO U PEPeccuOeTbHOTO
OIMepOoHa.

Boiiensars cTpyKTypHYIO U
PEryJsiTOPHBIE YACTH T€HA DYKAPHOT.
CpaBHUBATh NPOLIECCHI IKCIPECCUU
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JdemoHcTpanumn
Tabauie! u cxeMbl: «buocuaTEe3
OeJikay, «I eHeTHUEeCKHUi KO

T'CHOB y MPOKAPHUOT U DYKAPHOT.
XapakTepHu30BaTh THIIOTE3y OIIEPOHA
(d. XKaxo0, XK. Mano).

OnuchIBaTh MEXaHU3M TOICPIKAHUS
KJICTOYHOTO TOME0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ounoJiorus

Bupycel — HekeTouHble POPMBI KUZHU
U obnuraTHele apa3utbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBUpYyCOB, OakTepuodaros.
HKuznennwvui yuxn JJHK-cooeporcawyux
supycos, PHK-cooepaicawux supycos,
baxmepuogpacos. Obpamuas
MPancKpunyus, pesepmasa,
unmezpasa.

Bupycuble 3a001eBanus 4enoBeka,
KUBOTHBIX, pacTtenuit. CITN/,
COVID-19, conmanbHbIe U
MEUITUHCKHE POOIJIEMBI.
buoungopmamura: unmezpayus u
ananu3 oonvuux maccugos («bigdata»)
CMPYKMYPHBIX OUONOSUYECKUX OAHHDBIX.
Hanomexnonozuu 6 buonoeuu u
meouyune. I[Ipoepammupyemoie
@dyukyuu 6enxos. Cnocobwvt 0ocmasku
JIeKapcme.

JdeMoHcTpanuu

[Toptper: [. . UBaHOBCKUI.

PackpbIBaTh cofiep:kaHrue TEPMUHOB U
MOHSITUH: BUPYC, BUPHOH, CEP/IIIEBUHA,
Karcu, oOpaTHasi TpaHCKPHUIILIHS,
peTpOBUPYCHI, OakTeprodar, BUPyC
uMMmyHoaeduiuTa yenoreka (BIY),
MPUPOHO-0YAroBble HHPEKIINH.
XapaxkTepu3oBaTh BUPYCHI,
peTpOBUPYCHI U OakTepuodaru kak
BHYTPHUKJICTOYHBIX MTaPa3UTOB
MPOKAPHUOT U DYKAPHOT.

W3naraThk rumoTe3bl SBOTIOIUOHHOTO
MIPOUCXO0KJICHUS BUPYCOB.
OnuceIBaTh MEXaHU3M B3aUMOJCHCTBUSA
BHUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIN ITPOLIECC.
XapakTepu3oBaTh MEXaHU3MBI
BEPTUKAIIBHOW ¥ TOPU30HTAIIBHOM
nepenayu BUPYyCoB; 3a001eBaHus
’KUBOTHBIX M PACTEHUH, BbI3bIBAEMbIE
BHUpYyCaMH.

HasbiBaTh BUpycHBIE 3a00J€BaHuU,
BCTPEUAIOIIUECS Y UeTIOBEKa: TPUIIIL,
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Tabnuie! u cxeMbl: «I'eneTnyeckuit
Kom», «Bupycei», «bakrepuodarmy.
IIpakTH4yeckas padora
«Co31aHue MOJIE BUPYCay

KJIEHIEBOM dHIIe(DaNIUT, renaTur,
COVID-19, CITU .

CoOmroiath npaBuiia MOBEICHUS

B OKPY’KAIOIIEW NPUPOJHON Cpeae, MeP
MPOQMITAKTUKHA PACTTPOCTPAHEHUS

BHUPYCHBIX 3a00JICBaHM (B TOM YHCIIC
BUY-undexun)

Htoro

qacCoOB I10 TEMC

9

Tema «’ Ku3HeHHBIH HUKJ KJIETKN»

8.1

JKY3HEeHHBIN TUKIT
KJIETKU

1

KieTounblii 1TUKII, €r0 nepruoabl U
perynsiuusa. Uarepdasza u MuTo3.
Oco0eHHOCTH MTPOIIECCOB,
npoTeKaroumx B uHTepdase.
IloaroroBka KJIE€TKH K JICIICHHUIO.
[IpecuHTETUYECKUIA
(MOCTMUTOTHUYECKHI ), CHHTETUUECKUI
Y IOCTCUHTETUYECKUM
(MpEeMHUTOTUYECKUIA) IEPHOIBI
uHTepdasbl.

JdeMoHcTpanuu

Tabnuibl 1 cxeMbl: «KU3HEHHBIN ITUKIT
KJIETKI», «MUTO3»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUH: KJIETOYHBIN UK, UHTEepda3a.
[lepeuncnaTh nepUOIbI )KUZHEHHOTO
LMKJIA KJIETKU U XapaKTEPU30BaTh
MPOTEKAOIIME B HUX MPOLECCHI

8.2

MarpruHbIi CHHTE3
JIHK. Xpomocomsl

Martpuunsbiii cuntes JJHK —
perukanus. [ IpuHuummne! permkanuu
JIHK: xomruieMmeHTapHOCT®,
MTOJTYKOHCEPBATUBHBIN CUHTES,
aHTUIIAPAIUIENBHOCTh. MEXaHU3M

PackpsiBaTh coziep:kaHne TEPMUHOB U
NOHSTHI: peruKanus (peayrInKaius),
KOMILJIEMEHTAPHOCTb,
AHTUIAPAIIIETBHOCTD,
JIHK-nonumepasa, Tenomepa,
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permukanuu JTHK. Xpomocomst.
Crtpoenue xpomocoMm. Tenomepsl U
Teromepasa. XpoMOCOMHBIN HA0O0p
KJIETKH — KapuoTHUIl. J{UIIIONAHBIN U
rariouIHbIN HA0OPHI XPOMOCOM.
['oMosornunbie XpoMOCOMBIL. [1010BBIE
XPOMOCOMBI.

JdemMoncTpanuu

Tabnuime! 1 cxeMmbl: « KU3HEHHBINA [INKIT
KJIETKN», « CTPOEHUE XPOMOCOMY,
«Pemmukanus [JTHK».

O6opynoBaHme: CBETOBOM MUKPOCKOII,
MUKponpenaparsl: «MUTO3 B KIETKaX
KOpEIIKa TyKa».

JlabopaTtopHasi paGora

«M3yueHnne XxpoMOCOM Ha TOTOBBIX
MHUKPOIIPEApATAX»

peITMKAIMOHHAs BUJIKA, XpPOMOCOMa,
XPOMOCOMHBINA HabOp, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATH/IbI, IEHTPOMEPA,
KapUOTHUII, TAIUIOWIHBIN U JUIIJIOUHBIN
HabOp XpOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepuzoBaTh CTPOCHHUE XPOMOCOM,
KApUOTHUIIOB OPTaHU3MOB.
[lepeuncnaTh NPUHLMIIBI PEITUKALIIU
JIHK u naBath uM conepxaresibHy1O
XapaKTEPUCTHUKY .

OnuceIBaTh MEXAHU3M PEILIMKALUN
JTHK.

CxemaTtnuecku n300paxarb CTPOCHUE
MeTadazHOi XPOMOCOMBI.

PaznuyaTte XpoMOCOMBI

Ha MUKpOIIpernaparax u
MUKpoQoTOorpadpusix

8.3

JleneHue KIETKH —
MHTO3

Jenenue kiaeTku — MuTo3. Ctaguu
MHTO3a U NPOUCXOSIINE B HUX
npouecchl. Tunbsl MuTo3a. Kapnokunes
1 IUTOKHMHE3. bronornueckoe
3HAUCHHUE MUTO3A.

JdemMoHcTpanuu

Tabnuie! 1 cxembl: « KU3HEHHBINA MK
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus [IHK», «Muto3».

PackpwiBaTh cosepkaHne TEPMUHOB U
MOHSATUH: MUTO3, TIpodaza, meTadasa,
anadasa, Tenodasa, KAPUOKUHES,
IIUTOKWHE3, BEPETEHO JCIICHUS,
MeTadasHas IIacTuHKa, 6opo3aa
JICIICHUSL.

[lepeuncasTb NOCIEIOBATEIHHOCTD
CTaJInii MUTO3a U OTIMCHIBAThH
MIPOUCXOSIINE HA HUX MTPOIIECCHI.
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Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpornpenaparbl: «MUTO3 B KIETKaxX
KOPEIKA JIyKay.

JlabopaTtopHnasi paGora

«Habmroienre MuTo3a B KJIeTKax
KOHUYMKA KOPEIIKa JTyKa (Ha TOTOBBIX
MUKpOTIperapaTax )

CpaBHuBaTh 0COOEHHOCTH MPOTEKAHUS
MHUTO3a B PACTUTEIHHBIX U )KUBOTHBIX
KJIeTKaxX.

OOBACHATH OMOJIOTHYSCKHUI CMBICT
MHTO3A.

Paznuuathk cTaguu MuTo3a

Ha MUKpOIIpernaparax u
MUKpoQoTorpadpusix

8.4 | Perymsmus 1 Perynsauns MUTOTHYECKOTO LIUKIIA PackpeiBath conep:xkaHue TEPMUHOB U
YKU3HEHHOTO IIUKJIa KJeTku. [Iporpammupyemast KIIeTO4Hast | TOHATHI: anonTo3, npoymdepanus,
KJIETOK rubesnpb — anonTo3. g depeHInpOoBKa.

Kiterounoe sapo, XpOMOCOMBI, XapakTepu3oBaTh PEryJsiluIo
(GbyHKIMOHATIbHAS TEHOMHUKA. MUTOTHYECKOTO IIUKJIA KIJIETKH.
Mexanuszmvl nponugepayuu, OOBSACHATH OMOJIOTUYECKUIN CMBICIT
oughghepenyuposku, cmapenus u 2ubeny | 3aporpaMMHUPOBAHHON KJIIETOYHOM
knemoxk. «Lugpposas knemkay — ru0esu — anomnTo3a.
buoungopmamuuecxkue mooenu YcTaHaBIuMBaTh B3aMMOCBSI3b MEXKTY
@DYHKYUOHUPOBAHUSA KIIeMKU. rOMEOCTa30M KJIETOK U UX THOEIBIO
JdemMoncTpanuu
Tabnuibl 1 cxeMbl: «KU3HEHHBIN ITUKIT
KIETKI», «CTpOEHHE XPOMOCOMY,
«Pemmukanusa JJTHK», «Muto3»
Hroro yacoB o Teme 6
9 | Tema «cCTPOEHUE U ®YHKIIUU OPI'AHU3MOB»
9.1 | Opranusm Kak eIuHOe 1 buonornueckoe paznooOpazue PackpsiBaTh conepkaHrue TEPMUHOB U

OcjIoc

oprann3MoB. OTHOKJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE

IIOHATHUN: OPraHu3M, OPraH, OPraHEIIbI,
cUcTeMa OpraHosB, aIapar,
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OpraHU3MBbl.
Oco0eHHOCTH CTPOCHHUS U
KU3HEIEATEIbHOCTH OJTHOKIIETOUHBIX
oprann3MoB. bakrepuu, apxen,
OJTHOKJIETOYHbIE TPHUOBI,
OJIHOKJIETOYHBIE BOAOPOCIIU, APYTHE
poTUcThl. KosloHManbHble OPraHU3MBI.
B3anmocBsA3b yacTe MHOTOKIJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. Opranusm Kak €IMHOE LIEJIOE.
I'omeocras.

JdemoHcTpanumn

Tabmuiet 1 cxembl: «OTHOKICTOYHBIE
BOAOPOCIIN», K MHOTOKJIETOUHBIE
BOZIOpOCIINY, «bakrepuny,
«IIpocreitmme», «OpraHbl IBETKOBBIX
pacteHuin», «CucTeMbl OpraHOB
II03BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHEee CTpOeHNE HACEKOMBIX ).
O6opynoBanme: CBETOBOI
MUKPOCKOIT; MUKPOIIpEnapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; JKUBBIC
JK3EMILISAPBI KOMHATHBIX PACTECHUI;
repOapuu pacTeHU pa3HbIX

OTJIEJIOB; BIIAXKHBIE IIPENIapaThl
YKUBOTHBIX

(I)yHKHI/IOHaHBHa}I CHCTEMA, 'OMEOCTAa3.

IlepeuncnaTs CTpyKTypHO-
(GyHKIIMOHATBHBIE YaCTH
OJIHOKJIETOYHBIX, KOJJOHUAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHHU3MOB.

XapaxkTepu3oBaTh 0COOEHHOCTH
CTPOEHUS U KU3HEAEATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHAJIBHBIX, MHOTOKJIETOUYHBIX U
MHOT'OTKAHEBBIX OPTraHU3MOB.
CpaBHUBaATH MEXTy COO0OH
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE 1 MHOTOTKAHEBBIE
OpraHu3Mbl
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9.2

TkaHu pacreHui

Tkanu pacteHuid. TUIIBI pACTUTEIBHBIX
TKaHel: oOpa3oBareabHasi, TOKPOBHA,
IIPOBOAAIIAsA, OCHOBHAS,
MexaHnudeckas. OcobeHHoCTH
CTpOoeHUs, GYHKIMIA U pacroiI0KEeHUs
TKaHEW B OpraHaxX pacTCHUU.
JdemoHcTpanuu

TabuIbl ¥ CXEMBI:

«Tkanu pacrenuit», «OpraHbl
LIBETKOBBIX pacTeHUu», «KopHeBbIE
cucteMbly, «CTpoeHue cTeds»,
«CtpoeHue TucTOBOM MIACTUHKNY.
O0opynoBaHMe: )KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHUM; CBETOBOM
MHUKPOCKOII; MUKPOIIPENAPaThl TKAHEM.
JlabopaTtopHasi paGora

«M3yueHue TKaHeu pacTeHU»

PackpsIBaTh coiepkaHnue TEPMHUHOB U
NOHATHUI: TKaHb, YHUIEPMUC, TIPOOKA,
KOpKa, y0, IpeBecuHa, TpeBECUHHbIC
BOJIOKHA, JIyOsIHbIC BOJIOKHA, COCY/IbI,
KaMEHHUCTHIEC KJICTKH.

XapaKkTepr30BaTh TUIIBI PACTUTEIHHBIX
TKaHel: oOpa3oBaTeabHas, TOKPOBHAS,
TPOBOSIIAS, OCHOBHAS, MEXaHHUYECKAs;
NEPEYHCIIATH OCOOCHHOCTH MX CTPOCHHS
U BBITIOJTHSIEMbIE (DYHKIIUU

9.3

TkaHu )KUBOTHBIX U
YyeJIOBEKA

TkaHu )KUBOTHBIX U UEIOBEKA. | UIIBI
JKUBOTHBIX TKAHEH: dIIUTEINAIbHAS,

COCAUHUTCIIbHAA, MbIICYHAA, HCPBHA.

OcobeHHoCcTH CTpOeHUS, PYHKIIUMN U
PAcCIIONIOKEHUS TKaHEN B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JdeMoHcTpanuu

Tabnuiel u cxembl: « TkaHu
KUBOTHBIX», «CKEIIET YeJIOBEKay,
«ITnmeBapurenpHas cucTeMa,

PackpbiBaTh conepxanre TEPMUHOB U
MOHSITUI: SIUTEIINN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEMPOH,
HEUPOTJIUA.

XapakTepu30BaTh TKAHU KUBOTHBIX U
YeJI0BeKa: dIUTEIHaIbHAas,
COEJIMHUTEIbHAS, MBIIIICYHAsI, HEPBHAS;
MEPEUYUCTISATh 0COOCHHOCTH UX CTPOCHUS
U BBITIOJTHSIEMbIC (DYHKIIUH
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«KpoBeHocHas cucremay,
«JlpixarenbHas cucteMay, «HepBHas
cucrema», «Koxay», «MpllieyHas
CHUCTEMAY.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKpOINpenapaTsl TKaHEH.
JlaGoparopHnasi paGora

«3yueHne TKaHEeN KUBOTHBIX»

94

Opransl. Cuctemsl
OpraHoB

Opransl. BerertatuBHbie u
Ir€HEePATUBHbBIC OPTaHbl PACTECHUM.
Opranbl 1 CUCTEMBI OPraHOB
YKUBOTHBIX U yenoBeka. yHKIuu
OPTaHOB U CUCTEM OPraHOB.
JdeMmoHcTpanuu

Tabauiel u cxembl: «OpraHbl
IIBETKOBBIX pacTeHui», « KopHeBbie
cuctembl», «CTpoeHue cTeds,
«CTpoeHue JIMCTOBOM IJIACTUHKWY,
«CkeneT yeaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHocHas cuctema,
«JIpIxaTenbpHas CUCTEMAY,
«BbiaenurensbHas cucteMay, «HepBHas
CUCTEMAY», « DHJOKPHUHHAS CUCTEMAY.
ObopynoBaHme: KUBBIE SK3EMILISPbI
KOMHATHBIX PacTeHUIl; TepOapuu
pACTEHU pa3HbIX OTJIEJIOB; CKEJIETHI

PackpeiBath conepkanue TEPMUHOB U
NOHATUI: OpraH, KOPEeHb, MOOET,
L[BETOK, IO, CEMS, [I0JIOBBIE JKEIIE3BI,
ITOJIOBBIE MPOTOKH, KOMYJIATUBHBIE
OpraHbl, CUCTEMBI OPTraHOB.
XapaxkTepu3oBaTh BETETATUBHBIE U
ICHEpPaTUBHbBIE OPraHbl PaCTEHUH,
COMATUYECKUE U PETYIATOPHBIE OPraHbI
’KUBOTHBIX; IEPEUUCIISITH OCOOEHHOCTU
UX CTPOEHUS U BBINOJIHAEMbIEC (QYHKIUH.
YcTaHaBaMBaTh B3AMMOCBSA3U MEKIY
CTPOCHHEM OPTraHOB U UX (PYHKLIHAMHU.
Paznuuare BUIBI TKAHEHN, OpraHbl U
CUCTEMBI OPTaHOB, B TOM YKCJIE
YeJI0BEKAa, HA MUKpoIIpenaparax,
BJIQXKHBIX Iperaparax, repoapusx u
MukpodoTorpadusx, Tabaunax,
MOJIEIISIX U MYJISIKAX
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MO3BOHOYHBIX; KOJUIEKIIUU
0€CrO3BOHOYHBIX )KUBOTHBIX; BIIAYKHBIE
npenapartsl >KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlabopaTtopHasi paGora

«M3yueHne opraHoB LIBETKOBOTO
pacTeHus»

9.5

Omnopa Tena
OpraHu3MOB

Onopa tena oprann3moB. Kapkac
pactenuii. CKeleTbl OJIHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX.
HapyxHbIi1 1 BHYyTPEHHUM CKEJIET.
CtpoeHue U TUTIBI COEAUHEHUS KOCTEH.
JdemoHcTpanumn

Tabmuibl u cxembl: «CTpoeHHE
cTebs, «CTpoeHue TUCTOBOU
IJJACTUHKNY, « CKEJIET YETTOBEKay.
OGopynoBaHme: CKEJIEThI
ITO3BOHOYHBIX; BIAKHBIE TPENIAPATHI
YKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJITFOCKOB; KOJUICKIIUU
HaCEKOMBIX, UTJIOKOXKHUX

PackpsIBaTh cofiepkaHue TEPMUHOB U
MOHSITHIA: ONIOPHBIE CUCTEMBI, 00OJIOUKH
KJIETKH, (GUOPUILIIBI, KapKac, Hapy KHbIN
CKeJIET (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKNN CKEJIET, BHYTPEHHUU
CKEJIET, KOCTH (IJINHHBIE, KOPOTKHE,
TJIOCKHUE), COCIMHEHUS KOCTEM,
HEMOABUKHbIE (IIBBI),
II0JIyIIOIBUKHBIE, TI0JIBUKHBIE
(cycTaBbl), OTJETBI CKEIeTa
ITI03BOHOYHBIX )KMBOTHBIX: Yepell,
OCEBOM CKeJIeT (I03BOHOYHUK, TpyAHAs
KJIETKa, XOp/1a), 0sica KOHEYHOCTEM,
CBOOO/THBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI JKUBOTHBIX, CTPOCHHUE U THIIbI
COCAMHEHHNsI KOCTEH.

VYcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHEM ONOPHBIX CUCTEM U UX
(GYHKIIUSMU B OpraHu3Me.
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CpaBHUBAThH CTPOECHUE OMIOPHBIX CUCTEM
pacTeHUN U )KUBOTHBIX

9.6 | JIBmxeHue JIBr>keHue opranu3MoB. [[BrxkeHue PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHUu3MOB OJHOKJIETOYHBIX OPTaHU3MOB: TOHSTUIN: IBUKECHUE, JBUTATEIbHBIC
amMEO0UTHOE, KI'YTUKOBOE, PECHUYHOE. | OpraHeUIbl, IBUKEHUE MTPOCTEUILINX
JIBUMkeHHE MHOTOKJIETOYHBIX (amE&6ouHOE, KTYTHKOBOE,
pPAaCTEHMI1: TPONIM3MBI U HACTHH. PECHUYHOE), ABUKEHUE PACTEHUN
JIBM>KEHME MHOTOKJIETOYHBIX (Tponu3MBbl, HACTUH ), MBILLICYHbIE
YKUBOTHBIX U YEJIOBEKA: MBIIICYHAS CUCTEMBI (COKpATUTEIbHBIE BOJIOKOHIIA,
cucreMa. Penexc. CkeneTHbIe MBIIIIBI | KOKHO-MYCKYJIbHBINA MEIIOK, CKEJIETHAS
U ux pabora. MYCKYJIaTypa), CKeJIE€THas MbIIIILA
JleMOHCTpanun (MBIIIIEYHOE BOJIOKHO, MUO(DHOpHILIA),
Tabaunpb! 1 cxembl: «OTHOKIETOUYHBIE | BBICIIME JBUTATEIbHBIC IICHTPBI, paboTa
BOJIOpocny, «lIpocrenmme», MBI (ABUTATEIbHAS, COMATHYECKAs ),
«CtpoeHue MbIIIbY, «MbleyHas MBIIIIEYHOE YTOMJICHHE.
CHUCTEMAY XapakTepu30BaTh BUbI IBUKCHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
OpPraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcTraHaBiIMBaTh B3aUMOCBSI3b MEXKY
CTPOEHUEM ONIOPHBIX CUCTEM H
JBUKEHUSIMA OPTaHU3MOB
9.7 | Iluranue OpraHU3MOB [Iutanne opranusmos. [lornomenue PackpsiBaTh cosiepkaHue TEPMUHOB U

BOJIbI, YIJIEKUCIIOTO ra3a u
MHHEPAJIbHBIX BEIIECTB PACTCHUSMMU.
IIuTtanue )KUBOTHBIX.

MOHSTUN: MUTAHHUE, TUILEBAPEHNUE,
MHIIEBAPUTENBHBIEC BAKYOJIH, KAILICYHAS
MOJIOCTh, UIIIEBAPUTENbHAS TPYOKa,
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BHyTpHUIOJIIOCTHOE K BHYTPUKIIETOYHOE
nuuieBapenue. [Iuranue mo3BOHOYHBIX
XKUBOTHBIX. OTHEIIBI
NUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenbHbIC KENE3BI.
[InmeBapuTenpHas cucrema 4yejaoBeKa.
JleMoHCcTpaMu

TabuIbl ¥ CXEMBI:
«KuneyHononocTHeiey,
«IInmeBapurenpHas cuctemay, «Cxema
IIATAHUS PACTEHUID.

O6GopynoBaHme: )XKUBbIE HK3EMILIAPHI
KOMHATHBIX PACTEHUI; 000py10BaHUE
JUISL IEMOHCTPAIMU TIOYBEHHOTO U
BO3/IyIIIHOI'O IUTaHUs PACTECHUH,
pacilerieHus Kpaxmasa 1 OelIKoB

noJ AericTereM (PepMEHTOB

MUILEBAPUTENBHBIN TPAKT,
MUILEBAPUTEBHBIE JKEJE3HbI,
MUILEBAPUTEIBHBIE COKHU.
XapaxkTepu3oBaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE ¥ BHYTPUKIIETOUHOE
MUIIEeBapeHUE.

PaznnyaTe Ha n300paxeHusx (cxemax,
Ta0IUIAX, MYJISIKAX ) OTIEIbI
MUIIEBAPUTEIIBHOTO TPaKTa U
MUIIEBAPUTEIILHYIO CUCTEMY UeJIOBEKa.
VYcraHaBiauBaTh B3aUMOCBS3U MEKTY
CTPOCHUEM OPTaHOB MUIIICBAPEHUS

9.8

I[I)IX&HI/IC OpraHn3mMoB

Jlpixanue opranu3MoB. JlpIxanue
pacteHui. /[pIxaHne >KMBOTHBIX.
Juddy3us ra3oB yepes NOBEPXHOCTh
KiIeTkH. KOKHOE JIbIXaHue.
JpixaTenbHasi moBepXHOCTh. JKabepHoe
1 JIETOYHOE JbpIxaHue. Jlpixanue
MTO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0)KHEHUE CTPOCHHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTteapHasi CHCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHSATUH: JApixaHue, T y3usi, KOKHOE
JbIXaHWE, OPTaHbl JbIXaHUs,
JbIXaTEJIbHbIC JBUKCHUSL, JbIXaTEIbHbIN
IIEHTP, JIETOYHBIC 00BEMBI, KU3HCHHAS
E€MKOCTbD JIETKUX.

XapakTepu3oBaTh JbIXaHUE PACTCHUM;
JbIXaHUE )XUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOJIIOIMOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX

70




MexaHu3M BEHTUJISILIUY JIETKUX Y TITHUIL
Y MIICKONIUTAOMX. Perynsuus
neixaHus. JlpixaTteabHbie 00bEMBI.
JdemoHcTpanuu

Tabnuitel ¥ cxeMbl: «JlpIxaTeapbHas
CHUCTEMAY.

O6opynoBanme: 000py10BaHKE
JUJIs1 IEMOHCTpPALMM OMBITOB

10 U3MEPEHUIO KU3HECHHON EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JIBYDKECHUH

MMO3BOHOYHBIX KUBOTHBIX.
Paznmnuate Ha n300pakeHUsX (Cxemax,
Ta0JIUIaX, MYJISDKAX) IBIXaTEIbHY IO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTHIISAIIAN
JETKUX y ITUI ¥ MIIEKOTTUTAIOIIHX.
YcTanaBnmuBaTh B3aUMOCBSI3U MEKTY
CTPOSHHEM OPTaHOB JBIXaHUS U UX
GYHKIIUSIMU B OpTaHU3ME

9.9

Tpancnopr BeecTs
y OpraHu3MOB

TpaHcHoOpT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
Tpa"CcHOpT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHas cucteMa 1 €€ oprasl.
KpoBeHocHas cucTemMa 03BOHOYHBIX
YKUBOTHBIX U yesoBeka. Cepaue,
KPOBEHOCHBIE COCY/Ibl M KpoBb. Kpyru
KpOBOOOpaIIeHNs. DBOIIOLUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CHUCTEMBI I03BOHOYHBIX )KUBOTHBIX.
Pabora cepana u e€ perysiusi.
JdemoHcTpanumn

Tabauibl u cxeMbl: «Oprassl
LIBETKOBBIX pacTeHui», «KopHeBbIe
cuctembl», «CtpoeHue cTeds,
«CTpoeHne TMCTOBOM TUIACTHHKN,

PackppiBath copepxanne TEPMUHOB U
MOHSTUI: TPAHCIIOPT BEIIECTB,
TPAHCIIOPT y PACTEHHM, KPOBEHOCHAs
CUCTEMa KMBOTHBIX, KPOBb, IJIa3Ma,
(hOpMEHHBIE DIIEMEHTHI,
KpOBOOOpallleHue, Kpyru
KpOBOOOpaIleHUSsI, CEPICUHbBIN ITUKII,
auMdooOpanieHue, 1umda,
auMpaTHIECKHE COCY/IBI,
muMdaTUIeCKue y3IIbl, BHYTPEHHSS
cpelia opraHu3ma.

XapakTepu30BaTh TPAHCIOPT BEILIECTB
y pacTeHui U 6ECIO3BOHOYHBIX
KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YeJIOBEKA.
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((KpOBeHOCHaH CHUCTEMA»,
((KpOBeHOCHBIe CHUCTCMBI II03BOHOYHBIX
KHUBOTHBIX»

Pasznuyath Ha n300pakeHusX (cxemax,
TabdnuIax, MyJisKax) KPOBEHOCHYIO U
TUM(paTHYIECKYIO0 CUCTEMY YeJIOBEKa.
VYcTanaBaMBaTh B3aUMOCBSI3H

MEXy CTPOEHUEM OPraHOB
KpOBOOOpaIieHus 1 ux QyHKUUIMU

B OPTaHU3MeE

9.10

Brigenenue y
OPTaHU3MOB

Brigenenue y oprannsMoB. Beigenenue
y pacTeHul. Brienenue y )KuBOTHBIX.
CokparturenbHble Bakyoau. Oprasbl
BbIJIeTIeHUA. DUITbTpanus, CeKpenus 1
oOpaTHOE BCaChIBAaHUE KaK MEXaHU3MBI
paboThl opraHoB BeieneHus. CBs3b
MOJIOCTH TeJIa C KPOBEHOCHOM 1
BBIJICJTUTEILHON CHCTEMaMHU.
Brinenenne y mo3BOHOUHBIX 5KUBOTHBIX
u yenoeka. [Touku. Ctpoenue u
byHKIIMOHUpOBaHUE HeDpOHA.
OOGpazoBaHue MOYH Y YeJIOBEKa.
JleMoHCcTpaMu

Tabsuiibl u cxembl: «BbiaenurenbHas
cUCTEMay

PackpbiBaTh cojiepxanue TEPMUHOB U
MOHSITUH: BBIICIICHUE, TYTTaIINS,
JUCTOMNA/l, COKpaTUTENIbHbIE BAKYOJIH,
U3BUTHIC KAHAJIbIIbI, 3BE314ATHIE
KJICTKH, BBIJICIIUTEILHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOUKH,
MOYETOYHUK, MOYCBOU ITy3bIPH,
He(dpoH, Moya.

XapakTepu3oBaTh MPOLIECC BbIICIECHUS
Y PaCTeHUH U )KUBOTHBIX.

Pasznuyath Ha n300pakeHUsIX (cxemax,
TabHIax, MyJIsSKaxX) BbIICIUTEIHLHYIO
CUCTEMY YEJIOBEKA.

OnuchiBaTh MEXaHU3M
byHKIIMOHUpOBaHMsI HePOHA; MpoIIece
oOpa3oBaHUsI MOYH.

Y cranaBinvMBaTh B3aMMOCBSI3U

MEXy CTPOCHHEM OPTraHOB
BBIJICJICHUSI U UX (PYHKIUSAMHU

B OpraHu3Me
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9.11

3ammra y OpraHu3mMoB

3amuTa y oprannu3MoB. 3aliura

Yy OJTHOKJIETOYHBIX Oprannu3MoB. Criopbl
OaKkTepuil U LUCThI MPOCTEUIIINX.
3ammTa y MHOTOKJIETOUYHBIX PACTEHUI.
Kytukyna. Cpencrsa macCuBHOU U
XUMHWYECKOH 3a1uThl. OUTOHIINILI.
3ammTa y MHOTOKJIETOUYHBIX
KUBOTHBIX. [IOKpOBBI U UX
IPOU3BOJIHBIE. 3alUTa OpraHu3mMa

oT Oone3Hell. IMMyHHas cuctema
yenoBeka. KieTouHblil 1 ryMOopalibHbIN
UMMYHUTET. BpOKIEHHBIN U
PUOOPETEHHBIN crierupuIecKuii
UMMYHHTET. Teopus KIOHAIBHO-
cenekTuBHOro ummynureta (I1. Dpnux,
®.M. bepner, C. Toneraga).
BocnanurenbHble OTBETHI OPTaHU3MOB.
PoJib BpOXKIEHHOTO UMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.
JleMoHCcTpaMu

Tabuuibl 1 cxeMmbl: «Koxay,
«mmynurtery, «CTpoeHue cteds»,
«CTpoeHue JIMCTOBOU IIACTUHKI

PackpeiBath copepkanue TEPMUHOB U
TIOHATHUH: KarcyJia, SHI0CIopa, IHCTa,
KyTHKYJIa, CPEJCTBA TACCUBHON
3aIUTHI, CPEJCTBA XUMUIECKOM
3aIUTHI, KO)KHBIE TIOKPOBBI,
WMMYHUTET, UMMYyHHAasi CUCTEMA,
AQHTUTCH, AaHTUTEJIO.

XapakTepru30BaTh BUBI 3aITUTHI

Y OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPTaHHU3MOB.

OnuceIBaTh CTPOCHHUE KOKHBIX
MMOKPOBOB U UX MPOU3BOHBIX.
PaznuyaTh Ha N300pakeHUAX (CXEeMax,
Ta0JIUIAaX, MYJISIKAX ) OPraHbI
UMMYHHOH CHCTEMBI YeJIOBEKa.
YcTaHaBIMBaTh B3aMMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB 3AIUTHI U UX
GYHKIIUSIMU B OpTaHU3MeE

9.12

Paznpaxumocts
U PeryJsiius
y OPraHU3MOB

PazapaxxuMocTs u perymsuus

y Opranu3MoB. PaznpaxumMocThb

Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazapaxxuMocThb U peryisius

PackppiBaTh copepkanue TEPMUHOB U
MOHATUHN: Pa3IpaKUMOCTh, PETYJISIHS,
TaKCHCHI, POCTOBBIC BEIIIECTBA
(aykcuHBI), HEpBHAsl CUCTEMA,
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y pacteHuil. POCTOBBIE BEIECTBA U UX
3HAYECHUE.

HepsHnas cuctema u pedaexkropHas
perynsiums y »KuBOTHbIX. HepBHas
cucTeMa M €€ OTIeJbl. DBOJIOLMOHHOE
YCIOKHEHUE CTPOCHUSI HEPBHOM
CHUCTEMBI Y )KUBOTHBIX. OT/IEIbI
TOJIOBHOT'O MO3ra NO3BOHOYHBIX
KUBOTHBIX. Pedirekc u pedekropHas
nyra. be3yciioBHbIE U yCIIOBHBIE
pediekchl.

['ymopanbHas peryasuus u
SHJIOKPUHHASI CUCTEMA KUBOTHBIX U
yenoBeka. /Kene3bl 3HAOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlericTBue
FOPMOHOB. B3auMOCBsI3b HEPBHOU U
SHIOKPHUHHOMW CHCTEM. [ nmnoramamo-
runogu3apHasi CuCTeMa.
JdeMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabnuibl u cxembl: «CTpoeHue
ruapb», «CTpoeHue iaHapumy,
«BHyTpeHHEee CTpOEHUE T0KIEBOTO
yepBs», «HepBHas cucrema poioy,
«HepBHas cucteMa Jsrymkmny,
«HepsHas cucrema
pecMbIKaromuxcs», « Hepsuas

pedekTopHas peryssus, pedexc,
pedekTopHas 1yra, nepeIHuil Mo3r,
IPOMEXKYTOUHBIN MO3T, CPETHUI MO3T,
MO3K€4OK, IPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHAS CUCTEMA,
IryMOpaJIbHAs! PETyJISLHNsL, TOPMOHBI,
SHIOKPHHHAS CUCTEMA, TUIIOTAIAMO-
runoduzapHas cucTema.
XapakTepu3oBaTh pa3apaKUMOCTh

Y OAHOKJIETOYHBIX OPTaHNU3MOB U
pPEehIEKTOPHYIO PETYIIALINIO

y KUBOTHBIX.

Pasznuyarh Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJis>Kax) HEPBHYIO CUCTEMY
U €€ OTIENbL; OTAEINBI TOJOBHOTO MO3ra
MO3BOHOYHBIX )KUBOTHBIX.

OnucheIBaTh TyMOPAIIBHYIO PETYIIALMIO
Y )KUBOTHBIX.

Paznnuatek Ha n300pakeHUsX (cxemax,
TabnuIax, MyJISKAX) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
Ha3zbiBats xkeie3bl 5SHAOKPUHHOU
CHCTEMBI YeJIOBEKa U BhIpabaThIBacMbie
UMU TOPMOHBI.

OnuceIBaTh 1€UCTBUE TOPMOHOB.
YcTaHaB/IMBaTh B3aMMOCBSI3U MEXKTY
CTPOEHHEM OPTraHOB HEPBHOU U
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cuctema ntuny, «HepBHas cucrema
MJIEKOMUTAIOMUX», «HepBHas cuctema
YeJI0BeKay, « JHIOKPUHHASL CUCTEMAY,
«Pedexcy.

Ob6opynoBaHme: MOJIEIN TOJIOBHOTO
MO3ra pa3InuHbIX JKUBOTHBIX

SHAOKPUHHON CUCTEM U UX QPYHKIUSIMU
B OpraHu3Me.

XapakTepu3oBaTh IBOJIIOIMOHHOE
YCIIOKHEHUE CTPOEHHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX

Htoro

qacCoOB I10 TEMC

17

10.

Tema «PASMHOKEHUE U PASBBUTHUE OPI"'AHU3MOB)>

10.1

@OopMBI pa3MHOKEHUS
OpraHU3MOB

1

DopMbI pa3MHOKEHHS] OPTAHU3MOB:
Oecnosioe (BKJIFOYasi BEr€TaTUBHOE) U
noJyioBoe. Buset Gecronoro
Pa3MHOXEHUS: IOYKOBAHUE,
cropyJsiusi, pparmMeHTanus,
KJIOHUPOBAHHUE.

JdeMoHcTpanuu

Tabmuibl u cxembl: «BereratnBaoe
pa3MHOXKeHuey», « Tumbl 0ecrnonoro
pa3sMHOXEHUs», «PazMHOXKeHHE
XJIAMUJIOMOHAb», «Pa3MHOXeHMe
IBIJICHBD, «Pa3MHOKEHUE TUIIPBDY

PackppiBaTh copiep:kaHue TEPMUHOB U
HNOHSTUI: pa3MHOKEHHE, POCTOE
JIeJIeHHe, TIOYKOBAHUE, CIIOPYJIALIMS,
BETETATUBHOE Pa3MHOKCHHE,
(dbparmeHTalus, KJIOHUPOBaHUE, FAMETHI,
CIIepMaTo30u/1 (CIIepMHUil), SIMIIEKIIETKA,
3UT0Ta, KOHBIOTAIHS.

[TepeuncnsaTh 0COOEHHOCTH OECIIONIOTO
Y TIOJIOBOTO PA3MHOEHUSI OPTaHN3MOB.
XapakTepu3oBaTh CYIIHOCTb U (POPMBI
0ecroyioro pa3MHOKEHHSI OPTaHNU3MOB;
OMoJIOTUYECKOE 3HAUECHNE OECTI0IOTO
Pa3MHOXEHHUS.

Paznuyate cniopy Kak
CHEIUaIN3UPOBAHHYIO KIIETKY,
npeIHa3HauYeHHYIO JIsl 0€CIoJIoro
Pa3MHOXEHUS, U CIIOPHI OAKTEPUIA.
OOBACHATH NPEUMYIIECTBA OJIOBOTO
Pa3MHOXKEHUS HaJl OCCIIOIBIM.
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PackpeiBaTh poJib KIIOHUPOBAHUS
B CEJIEKI[UU U CEIBCKOM XO35MCTBE

10.2

[lonoBoe
pPa3MHOKEHHUE.
Meiios

[TonoBoe pasmuoxenue. [1omoBbie
KJIETKHU, Wik TameThl. Meiio3. Ctagun
Meno3sa. [loBeenrne XxpoMocom

B Meio3e. KpoccuHrosep.
buonornueckuii CMbICIT MEHO3a U
MOJIOBOTO Tporiecca. Menos u ero
MECTO B )KU3HCHHOM IIUKJIC
OpTraHU3MOB.

JdeMoHcTpauuu

Tabaunp! 1 cxeMbL: «Meiio3y,
«XpOMOCOMBI»

PackpbiBath copepkaHue TEPMUHOB U
IIOHSTUIN: MeH03, OMBAJICHTHI,
KPOCCHUHI'OBEp, UHTEPKUHE3,
HE3aBUCHUMOE PacCIpeIeICHuUE;
KPOCCHHTOBED.

Paznmuuath Ha n300pakeHMsIX (CXxemax,
Ta0JUIIax ) 1 MUKpOTIpenapaTax 3pelibie
ITOJIOBBIE KJIETKH MIIEKONTUTAOIINX U
OpraHbl Pa3MHOKEHHS BBICIITUX
pacTEeHUM.

PackpeiBaTh CylHOCTh MEHO03a,
XapaKTepHU30BaTh €ro OT/ICJIbHbBIC
CTaJIUU.

Onpenensate MeCTO Mer03a

B 'KU3HEHHBIX IUKJIAX Pa3JIMUYHBIX
OpraHU3MOB.

OOBSACHITH OMOJIOTUYECKUIN CMBICI
KPOCCHUHI'OBEpA, OIUCHIBATH €0
MEXaHU3M.

CpaBHHMBATH ME0O3 C MUTO30M;
pasyinyaTh OTAEIbHBIE UX CTAUN

Ha MUKpOIIpernapaTax 1 u300pakeHUIX
(cxemax, TabmuIAX).

PackpbIBaTh 3BOTIOLIMOHHOE 3HAUEHUE
MIOJIOBOTO Pa3MHOXKEHUSI OPraHU3MOB
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10.3

["amerorenes.
O6pazoBanue u
pa3BUTHUE TOJOBBIX
KJIETOK

[IpenzapopiiieBoe pa3BUTHE.
["'amerorenes y ,uBOTHBIX. [1o0BBIE
xene3bl. O0Opa3oBaHUe U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHuE NOJIOBBIX KIETOK.
OmogoTBOpeHne U IMOPHOHATIBHOE
pa3BUTHE )XUBOTHBIX. CTIOCOOBI
OIUIOJIOTBOPEHUSA: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.
JdeMoHcTpanuu

Tabmunp! 1 cxeMbl: «["ameTorenes»,
«CtpoeHue SHLUEKIETKU U
CIIEPMATO30HIA).

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKPOTIPENapaThl AULEKIECTOK U
CIIEpPMATO30UIOB.

JlaboparopHasi pabora «3yueHue
CTPOEHUSI MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENapaTax»

PackpeiBath conep:kanue TEPMUHOB U
IOHATUI: TaMETOI€HE3, CIEPMATOrEHES,
OOTr€HE3, CEMEHHUKH, SIMYHUKH,
CIIEPMATOrOHUH, CLIEPMATOLUTHI,
criepMaTHbl, CIEPMAaTO30U/IbI,
OOT'OHUU, OOLIUTHI, ITOJISIPHBIE TEIIBLIA,
SMLEKJIETKA, aKpocoMa.

IlepeunciaTh cTaguu raMeTOreHes3a

Y JKUBOTHBIX.

OmnuceIBaTh NpoOLECC FTAMETOr€HE3a U
€ro IEPHO/bl, CTPOCHHE MTOJIOBBIX
KJIETOK.

Pasznuuars ocobeHHOCTH
CIIEpMaTOr€HEe3a U OOTeHe3a.
OmnuceIBaTh NPOLECCH OCEMEHEHUS U
OILUIOAOTBOPEHUS, PA3HBIE BAPUAHTHI
IIapTEHOTreHe3a

10.4

NuauBuayansHOE
pa3BUTHE
OPTraHU3MOB —
OHTOI'€HE3

NuauBuayanpHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3).
DOMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — oona

U3 21ABHBIX NPOOIEM IMOPUOTOSUM.
Konyenyus mopgocernos u mooenu
mopghozenesza. Ctaauu SMOpHOTEHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYIIKH).

PackpeiBath copepxaHue TEPMUHOB U
MOHSITUH: OIUIOJJOTBOPEHUE, 3UTOTA,
OJlacTromep, aKkpoCOMHas peaKius,
IPOHYKJIEYC, MAPTEHOTEHE3,
aMOpHOTeHEe3, ApodieHne, OacTyna,
MOpYJIa, racTpyJja, Heupyna,
OpraHoreHes, SKToJiepMa, Me30JIepMa,
AHTOJIEpMa, 11eJIOM, HEpBHas TpyOKa,
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Hpo6nenue. Tumsl 1podieHus.
Jlemepmunuposanroe u
HeoepMUHUPOBAHHOe Opob.ieHuUe.
Bracmyna, munet bnacmyn.
OcobenHoctu ApoOIeHUs
MJIEKOITUTAIOIIMX. 3apPO/IbIIIEBbIC
JIMCTKU (TacTpyisiius). 3aKiiajika
OpPraHoB U TKAHEW U3 3apOJIbIIIEBHIX
JIMCTKOB. B3anmMHoOe BIusgHUE YacTeun
Pa3BUBAIOILIETOCS 3apO/IbIIia
(3MOpHoOHaNIbHAS UHIYKIIMS). 3aKiaaKa
IJIaHA CTPOEHUS KUBOTHOTO KaK
pe3yJIbTaT HEPAPXUYECKUX
B3aUMOJENCTBUM I'eHOB. Biusnue
Ha YMOPHUOHATBFHOE PA3BUTHE
Pa3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH
Cpeabl.

JdemMoncTpanuu

[Toprper: X. [IIneman.

Tabmuibl u cxembl: « OCHOBHBIE CTATUN
OHTOTEHE3a».

Oob6opynoBanme: Mmojenb «Luki
Pa3BUTHS JIATYIIIKH

X0pJa, KulleuHas Tpyoka.
OmnpenensiTb SMOpUOHANBHBIN MEPUOT
Pa3BUTHS OpraHU3Ma U OMUCHIBATh
OCHOBHbBIE 3aKOHOMEPHOCTHU
npoOJieHust — o0pa3oBaHUE
OJIHOCJIOMHOTO 3apO/IbIIa — OJaCTYJIbI;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJITKA B SIUIEKIIETKE;
racTpyJIsIUIO U OPTaHOTCHE3.
OO0BscHATH dTanbl U PEPEHITMPOBKH
TKaHel, 00pa30BaHUs OPTAHOB M CUCTEM
OpraHoB.

XapakTepu3oBaTh PErysaLNIO
AMOPUOHATILHOTO Pa3BUTHS;
JAETEPMUHAINIO U SMOPHOHATHHYIO
WHYKINIO; TEHETUYECKUN KOHTPOIIb
pPa3BUTHSL.

O060CHOBBIBATh BPEIHOE BO3ICHCTBHE
Ta0A4YHOTO JIbIMA M AJIKOTOJISI Ha XO/T
AMOPUOHATIBLHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHu3Ma yejaoBeKa

10.5

Poct u passutne
YKUBOTHBIX

Poct u pazButHe :KMBOTHBIX.
[TocTaMOpHOHATBHBIN IEPUOI.
[IpsiMmoe u HenpsAMOe pa3BUTHE.
Pa3zButue ¢ meramopdozom

PackpbIBaTh coepxaHue TEPMUHOB U
NOHSATHN: OHTOTEHE3,
NOoCTAIMOPUOHAIBHOE Pa3BUTHE,
MeTaMop(o3, THYMHKA, pOCT, CTApEHUE,
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y 0eCro3BOHOYHBIX M MO3BOHOYHBIX
JKUBOTHBIX. brosiornuaeckoe 3HaueHue
IIPSIMOTO M HENPSMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B npupoae. Turbl
pocTta KUBOTHBIX. DAKTOPHI perysauun
pocCTa )KUBOTHBIX U YyesioBeka. Ctaguu
OCTAMOPHUOHAJIBHOTO Pa3BUTHSA Y
JKUBOTHBIX U 4esioBeka. [leprnosel
OHTOreHe3a yenoseka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKHE MTPOLIECCHI.
JleMoHCTpanun

Tabmuimst u cxemsl: «[Ipsimoe u
HEIpsAMOE pa3BuTue», «Pazsurue
MalcKoro xyka», «Pa3sutue capanumny,
«Pa3BuTHe narymkm.

IIpakTuyeckas padora

«BpIsIBICHNE IPU3HAKOB CXOJICTBA
3apOoABIILIEH T03BOHOYHBIX )KMBOTHBIX)

CMEPTb.

XapakTepu3oBaTh MOCTIMOPHOHATBHBIN
NEpPUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu30oBaTh NPSIMOE PAa3BUTHE U
€ro MepUOLBbI.

Nzmarate conepxanue Teopum
CTapEeHUs OPraHUu3MOB.

OOBACHITH OMOJIOTUYECKHUI CMBICI
pa3BUTHs ¢ MeTamop(ho3oM

10.6

PasmHuoxenue n
pa3BUTHE PACTEHUN

Pa3zMHO€eHMe 1 pa3BUTHE PACTEHUN.
lameroduTt u ciopodut. Meiio3

B )KM3HEHHOM IIUKJIE PACTCHUH.
O6pa3oBaHue crop B mpoliecce Meiio3a.
['ameTorenes y pacteHun.
Omo10TBOpEHHE U Pa3BUTHE
pPACTUTENBHBIX OPTaHU3MOB. /[BOMTHOE
OIUIOAOTBOPEHUE Y BETKOBBIX
pactenuii. OOpa3oBaHHe U Pa3BUTHE

PackpbIBaTh cosep:kaHre TEpPMUHOB U
MOHSTHI: TaMeTO(UT, CIOPODUT,
aHTEPUIUH, APXETOHUH, 3aPOCTOK,
Meracropa, 3apobIIIEeBbIi MEIIOK,
CHUHEPTHU/IbI, aHTUIIO/IbI, MUKPOCTIOPA,
MbUIBIIEBOE 3EPHO, IBOMHOE
OILJIOJIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOWii, IepHo/Ibl OHTOTEHEe3a
[IBETKOBBIX PACTCHUH.
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CEMEHHU.
MexaHu3MBbI pETYJIIALMU OHTOTEHE3A
Yy PAaCTEHUM U KUBOTHBIX.
JdeMoHcTpanuu

[Hoptpert: C. I'. HaBamuH.
Tabnuiel 1 cxeMbl: «J[BoiiHOE
OIJIOAOTBOPEHHUE Y LIBETKOBBIX
pactenuinn, « CTpoeHHne ceMsIH
OJIHOJIOJIBHBIX U JIBYI0JIbHBIX
pacTteHuin», « KU3HEHHbBIN LUK
MOPCKOM KamycCTbl», «  Ku3HEHHbIN
UK MXa», «’KHU3HEeHHBIN ITUKIT
ManopOTHUKAY, <« KU3HEHHBIN ITUKI
COCHBD».

JlabopaTtopHasi paGora

«CTpoeHue opraHoB pa3MHOKEHHS
BBICILIAX PACTCHUI»

XapakTepu3oBaTb 0COOEHHOCTH
0€ecI0I0r0 1 OJIOBOTO PA3MHOKEHUS
LIBETKOBBIX PACTEHUM.

Boiaensite 0coO€HHOCTH MPOTEKAHUS
raMeTOreHe3a y LIBETKOBBIX PACTEHHI.
OnuceIBaTh MPOIECC ABOMHOTO
OIUIOZAOTBOPEHUS Y LIBETKOBBIX
pacTeHH U OOBACHSTH €ro
MIPENMYILECTBA 10 CPABHEHUIO

C OIJIOJIOTBOPEHHUEM Y CIIOPOBBIX H
rOJIOCEMEHHBIX

Hroro

Y9acCoB I10 TEMC

8

11

Tema «I'eHeTHKA — HayKa 0 HACJECACTBEHHOCTH U UBMCHYUBOCTH OPIraHU3MOB»

11.1

Hctopus craHOBIICHUS
Y Pa3BUTUS TEHETUKHU
KaK HaAyK{

1

HCTOpI/IH CTAHOBJICHUSA U PA3BUTUSA
IFCHCTHKH KaK HayKH. PaGoTsl

I'. Menpgens, I'. ne @pusa, T. Moprasna.

Ponb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTUU T€HETUKU. PaOOTHI

H.K. Koasnosa, H.1. BaBuiosa,

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

PackpeiBath conep:xaHue TEPMUHOB U
IIOHATUN: T€HETUKA, T'EH.
JIeMOHCTpUPOBATh 3HAHUS UCTOPUU
BO3HUKHOBCHUS I€HETUKU.
XapakTepu30BaTh OCHOBHBIE HTAIIbI
Pa3BUTHs T€HETUKN KaK HAYKHU
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1O0.A. ®ununyenko, H.B. Tumodeena-
Pecogckoro.

JdemoHcTpanuu

[Toprpetsl: I'. MeHnens,

I'. le ®pus, T. Mopran,

H. K. Konrsnos, H. 1. BaBuios,

A. H. beno3zepckuid,

I'. JI. Kapneyenko,

1O. A. ®unmunuenko,

H. B. Tumodees-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHMBOJIBI TCHETUKH

OCHOBHbBIE T€HETUYECKUE MMOHATHS U
CHUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJieNIbHbIEC TE€HBI, AIbTEPHATUBHbBIC
MIPU3HAKH, TOMUHAHTHBIA U
PELIECCUBHBIN MTPU3HAK, TOMO3UTOTA,
TeTEPO3Ur0Ta, YNCTask TUHUS, THOPUIBI,
reHoturl, peHotur. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUIOIOTUIECKUH,
IUATOJIOTUYECKUHN, MOJIEKYISIPHO-
TCHETUYECKUU.

JdemoHcTpanumn

Tabaunpl: «MeToabl TCHETHKH),
«CxeMbl CKpEUIMBaHU.
JlabopaTtopHasi paGora

«/Ipo3oduna kak 00BEKT TEHETHUECKIX
VCCIIEIOBAHUID)

PackpsiBaTh cosiep:kaHne TEPMUHOB U
NOHSATHI: HACJIEICTBEHHOCTb,
HACJIEJIOBAHUE, U3MEHYUBOCTD,
reHOTHUII, (DEHOTUII, TEHOM, JIOKYC,
XPOMOCOMBI, aJJIeJIbHBIE TeHBI (JLIeTN),
aJbTEPHATUBHBIE TPU3HAKH,
TOMO3UI0Ta, TETEPO3UTOTA,
JTOMHUHAHTHBIN PU3HAK, PELIECCUBHBIN
MIPU3HAK, YACTAs TUHUS, THOPUJIBIL.
ITosib30BaTHCS TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOU

IUTS1 3AIACH CXEM CKPEIIMBAHUS

NToro 4acos 1o reme
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12

Tema «BaKOHOMepHOCTH HaCJIeACTBCHHOCTH)

12.1 | 3akoHOMEpHOCTH 2 MonoruOpuaHoe CKpenuBaHue. PackpeiBath copep:kaHue TEPMUHOB U
HacleI0BaHUs [IepBb1ii 3ak0H MeHiens — 3aKOH MOHSATHUI: MOHOTUOPHUTHOE
IIPU3HAKOB. eIMHOO00pa3usi TMOPUIOB MIEPBOTO CKpEILMBAaHNE, YUCTOTA TAMET,
MounorubdpuaHoe nokoJieHus. [IpaBuino qoMuHUpOBaHus. | JTOMUHUPOBAHUE, PACIICTIIICHUE
CKpeLIMBaHue Bropoii 3akoH Menzaens — 3akoH NPU3HAKOB.

paciIeIuIeHUs] PU3HAKOB. OmnuceiBath onbITEH I'. MeHnens
[{uTonornueckne OCHOBBI 10 U3YYEHHIO HACIEAOBAHUS OJTHOU
MOHOTHOPHTHOTO CKPEIIUBAHUS. I1apbl IPU3HAKOB y TOPOXA IMOCEBHOTO.
['unoTe3a YuCTOTHI raMeT. [IpuBoauTH POPMYIHPOBKH MEPBOTO U
JdemoHcTpanumn BTOPOro 3akoHOB I'. Menzens (3akoHa
[Hoptpert: I'. Menaensb. eauHo00pa3usi TMOPHUJIOB IEPBOTO
Tab6muib! u cxembl: «[lepBbIit 1 BTOPOU | TTOKOJICHHS, 3aKOH PACIICTIICHUS
3aKOHbI MeHaemns». PU3HAKOB) U OOBACHATH UX
O6opynoBanme: MOJCIb LHUTOJIOTUYECKNE OCHOBBI.

JUIS1 IEMOHCTPALIMM 3aKOHOB CocTaBisATh CXeMbl MOHOTUOPHUIHOTO
eAMHO00pa3usi THOPUAOB MEPBOTO CKpEILUBAHUA U PEIIATh TEHETUYECKHE
MIOKOJICHHUS M PACIICTUICHUS PU3HAKOB; | 337ja4d HA MOHOTUOPUAHOE

CBETOBOM MUKPOCKOII, MUKpOIIpENaparT: | CKpelluBaHue

«dpozodunar.

IIpakTuyeckas padora «M3yuyeHue

pE3yabTATOB MOHOTHUOPHUIHOTO

CKpEILMBAHUSA Y APO30PUIBD)

12.2 | Ananusupytoriee 1 AHaIM3UPYIOLIEE CKPEUTUBAHUE. PackpeiBath copepxaHue TEPMUHOB U
CKpCLIUBaHUE. [IpoMexyTOUHBIN XapakTep IIOHATHN: aHAJIM3UPYIOLLEe
Henonnoe HacienoBanus. Pacmennenue CKpEILUBaHUE, HEMTOJIHOE
JIOMHUHUPOBAHUE MIPU3HAKOB ITPY HEMIOJIHOM JOMUHHPOBAaHKUE, KOJOMUHUPOBAHUE.
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JTOMUHHUPOBAHHH.
JdemoHcTpanumn

TabyuIbl ¥ CXEMBI: « AHATTU3UPYIOIIEE
ckpemuBanuey, «HenomHoe
JIOMUHHAPOBAHUE

CocTaBisATh CXEMBI AHATM3UPYIOLLIETO
CKpEIMBAHUs U PEIIATh TEHETUYECKHE
3a/1a4M HA AaHAIM3UPYIOLIEe
CKpELIMBAaHNE U HETIOJIHOE
JOMUHHAPOBAaHHE

12.3 | luruOpuaHoe JurubpuaHoe ckpeniuBanue. Tpetuii PackpsiBaTh coziep:kaHue TEPMUHOB U
CKpELIMBaHue 3aK0H MeHiensl — 3aKOH HE3aBUCUMOTIO | MOHSATUM: TUTHOPUIHOE CKPEILIMBAHUE,
HACJICJOBAHUS IPU3HAKOB. (eHOTUITUYECKUN paJiuKal.
[{uTonornueckrue OCHOBBI OnuceiBaTh onbIThI . MeHaens mo
JTUTHOPUTHOTO CKPEIITUBAHUS. M3YyYEHUIO HACIIEIOBAHHUS ABYX Nap
JdemoncTpanumn IIPU3HAKOB Y TOPOXa IMOCEBHOTO.
[Toptper: I'. Menaens. [TpuBoAUTH POPMYITHPOBKY TPETHETO
Tabnuiel u cxeMbl: «TpeTuit 3aKkoH 3akoHa I'. Menpaens (3akoHa
Meunnens. HE3aBHCUMOTO HACIIEIOBAHMS
O6opynoBanme: MOJCIb MIPU3HAKOB) U OOBSICHSITH €TO
JUISL JEMOHCTPALK 3aKOHA LIUTOJIOTUYECKHNE OCHOBBI.
HE3aBUCUMOTO HACJIEIOBaHUS [IpuMeHsTh MaTEMATUYECKUI PACUET C
MIPU3HAKOB; CBETOBON MUKPOCKOITL; MTOMOIIBI0 (PEHOTUTTUYECKOTO pajuKaa
MuKponpenapar «Jpo3zoduinay. Y METO/1a IEPEMHOXKEHUS BEPOSITHOCTEN
IIpakTnueckas pabora BAPUAHTOB PACIICIICHUS] TPU3HAKOB Y
«M3yuyenue pe3yapTaTtoB MMOTOMKOB 110 (DEHOTUITY U TEHOTHITY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocCTaBisATh CXEMBI TUTUOPUIHOTO
y IpO30(QUITBI» CKpPEIIMBAHUA U pelIaTh FTEHETUYECKUE
3a/1a4M Ha JUTHOPUIHOE CKPEIIUBAHUE
12.4 | CuemieHHOE CuenneHHoe HacaeOBaHUE MPU3HAKOB. | PackpbIiBaTh COJepKaHUE TEPMUHOB U
HacCJIe0BaHUE Pabotel T. Moprana. CuernieHHoe NOHSATH: CUETUICHHOE HACIEA0BaHNUE,
MIPU3HAKOB. HAaCJIEJOBAaHUE T€HOB, HAPYILICHHUE HapyILIEHUS CLUEIJICHUS T€HOB,
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XpoMocoMHasi Teopus
HACJIEJICTBEHHOCTH

CLETUICHHS MEXy TeHaMHU.
XpoMOCOMHas TEOpus
HACJIEICTBEHHOCTH.
JdemoHcTpanuu

[Toptper: T. Mopras.

Tabsuibl ¥ cxembl: «CIIETIEHHOE
HaclleJOBaHUE MPU3HAKOB

y ApO30(UITBDY.

Oob6opynoBanme: MOJEIb

JUISL IEMOHCTPALIMH CLIETIIEHHOTO
HaCJIeIOBaHUs IPU3HAKOB.

KPOCCHHI'OBEp, PEKOMOUHAIINSI T€HOB,
T€HETUYECKUE KapThl, MOPTraHU/Ia.
[IpuBoUTH (GOPMYJIUPOBKHU 3aKOHOB
Moprana (3akoHa CIEIIJIEHHOTO
HacJeo0BaHMUs I'€HOB U 3aKOHA
HapyIIeHUs CHUETUICHUs] MEX Ty TeHaMHU )
1 OOBSICHATH UX IIUTOJIOTHYCCKHUE
OCHOBBI.

[lepeuncnsiTh OCHOBHBIE OJIOKEHUS
XPOMOCOMHOU TEOPUU
HACJIEACTBECHHOCTH.

Pemats reneTnueckue 3agaqu

Ha CLICIUICHHOE HacJIeJOBaHUE TCHOB U
HApYILIEHUE CUECIUIEHUS MEXAY N'eHaMU

12.5

['eneTuka mmoJsia

I'enernka noma. XpoMOCOMHBIN
MEXaHU3M OIIPEIEICHUs 10JIA.
AyTOCOMBI Y MOJIOBBIE XPOMOCOMBI.
['omorameTHBIN U reTeporaMeTHbIN
noJ1. ' eHeTnueckas CTpykrypa
IIOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM.
JdemMoHcTpauuu

Tabumiel U cxembl: «I eHeTHKa moJjay,
«Kapunorum genoseka», «Kapunorun
npo3o¢uib, «KapruoTun nTuubn

PackpeiBath conep:xkaHue TEPMUHOB U
IIOHATUI: ayTOCOMBI, IIOJIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIN T10JI,
reTePOraMeTHBIN I10JI.

OOBACHATH XPOMOCOMHBIN MEXaHU3M
ONPENIEIICHNS T10JIa Y OPraHU3MOB.
IIpuBOAUTH TPUMEPBI HACIIEIOBAHUS
IIPU3HAKOB, CLIETUIEHHBIX C IIOJIOM.
CocTaBisATh CXEMBbI CKPEILIMBAHUS U
pemaTrh reHeTUYECKUE 3a1a41 Ha
HACJIE0BAHNE IPU3HAKOB, CLICTUICHHBIX
C IIOJIOM.
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[TpuBOIUTH IPUMEPHI TEHETHYECKHUX
3a0osieBaHui U 1e(hEeKTOB

y OPTaHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU
XpOMOCOMaMH

12.6 | 'enoTun Kak
LIEJIOCTHASA CUCTEMA

I'enoTun xak 11eJ0CTHAsA CUCTEMA.
[ImeroTponust — MHOKECTBEHHOE
JiecTBUE reHa. MHOXKeCTBEHHbBIN
ajienu3M. BzaumonelicTeue
HEaJJICJIbHBIX T'CHOB.
KomrmemMeHTapHOCTh. DIUCTA3.
[Tommamepus.

['eHeTHUECKUI KOHTPOJIb pa3BUTHUSA
pacCTEHUM, )KUBOTHBIX U YEJIOBEKA, a
Takke (PU3NOIOTHUECKUX MPOIIECCOB,
MOBEJICHUS 1 KOTHUTUBHBIX (DYHKIIHMA.
I'eneTnueckue MEeXaHU3MBbI
CHUMOHOTreHe3a, MEXaHU3MbI
B3aUMOJICHCTBUA «XO35IMH — MMApA3AT»
U «XO3SMH — MUKPOOHOM).
['eHeTHYECKHE aCIIEKThI KOHTPOJIS U
U3MEHEHHUS HACJIECACTBECHHOM
nH(pOpMaIIKU B TOKOJICHUSIX KIETOK

Y OPraHU3MOB.

JdeMoHcTpanuu

Tabuuiibl ¥ cxeMbl: « MHO0KeCTBEHHBIN
aJyienu3M»; « B3aumoielicTBrE TEHOBY

PackpbiBaTh conepxanre TEPMUHOB U
MOHSTHI: MHOXECTBEHHOE JICUCTBUEC
resa (ruierioTponus),
KOMILJIEMEHTAPHOCTb, ITACTA3,
MIOJIUMEPUSL.

Onpenensatb GOpMbI B3aUMOICUCTBUS
aJUICTIbHBIX U HealIeJIbHBIX TeHOB.
[IprBOINTH TPUMEPHI INIEUOTPOITHOTO
JICHCTBUS I'€HOB.

Pemarts reneTndeckue 3a1a4u

Ha B3aHMOJICHCTBHUE HEAJJICIbHBIX
I'eHOB

NToro 4acos 1o reme

10
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13

Tema «3aKOHOMepHOCTI/I HU3MEHYUBOCTHN»

13.1 | U3meH4unBOCTD 1 BzaumopeiicTBre reHOTUINA U CPEABI PackpsiBaTh conepxaHne TEPMUHOB U
IIPU3HAKOB. Bubl npu (popMHupoBaHUM (PEHOTHUIIA. NOHSTUI: U3MEHYNUBOCTb,
U3MEHYUBOCTH N3MeHUYNBOCTB NPU3HAKOB. HEHACJIEICTBEHHAs1 U3MEHUYHUBOCTD,

KauecTBeHHbBIE M KOIMYECTBEHHBIE HACJICICTBEHHAs! N3MEHYNBOCTb.
IpU3HaKd. Buapl ”3MEHUYNBOCTH: CpaBHUBATh HEHACIIEACTBEHHYO
HEHACJIEICTBCHHAs U HACJIEICTBEHHAs. | M3MEHYMBOCTh C HACJICICTBEHHOM.
JdemoHcTpanumn [IprBOINTH IPUMEPHI KAYECTBEHHBIX U
Tabauib! ¥ cxembl: «Busl KOJIMYECTBEHHBIX ITPU3HAKOB
U3MEHYUBOCTI. OpPraHU3MOB, ITPOSBICHUN
OGopynoBanme: )XUBBIE U TEPOAPHBIE | y OPraHU3MOB HEHACIIEACTBEHHOMN 1
DK3EMIUIAPHI KOMHATHBIX PACTEHUN; HACJICICTBEHHON M3MECHYMBOCTH
pucyHku (¢doTorpadun) ;KUBOTHBIX

C pa3IM4YHBIMU BUJAMU U3MEHYUBOCTH

13.2 | MoaudukannonHas 2 MonudukanoHHas HU3MEHUYNBOCTb. PackpeiBath conepkaHue TEPMUHOB U
U3MEHYUBOCTD Ponb cpenpl B popMupoBanuu MOHSTHI: MOAU(DUKAITMOHHAS, WIN

MO (UKAITMOHHOM U3MEHUNBOCTH.
Hopwma peakiuu npusHaka.
BapuanmoHHbI psit M BapuallMOHHAS
kpuBas (B. Moranncen). CBolicTBa
MOAU(PUKAIIMOHHON N3MEHUNBOCTH.
JdemoHcTpanumn

TabJuIIbI ¥ CXEMBI:
«MomudukamoHHass U3BMEHYUBOCTHY.
OGopynoBaHme: )KUBbIC U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHHUI;
pucyHkH (poTorpadun) KUBOTHBIX

benoTunuyeckas, I3MEHYHBOCTb,
BapUaHTa, BApUAllMOHHBIN s,
BApUALIMOHHAS KpUBas, HOpMa
pEeaKIuu NpU3HaKa,

MOAU(UKAIIAH.

XapakTepu3oBaTh CBOMCTBA
MOJIU(PUKALMOHHON U3MEHYUBOCTH.
IToka3bIBaTh poOJb yCIOBUM BHEIIHEN
Cpelbl B pa3BUTHH MOIU(DHUKAIIIOHHOM
M3MEHYMBOCTH Y OPraHU3MOB.
Crpouth BapHallMOHHBIE PAIBI U
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C MpuMepaMu MOJAU(PUKAIIMOHHON
WU3MEHYHMBOCTH.

JlabopaTtopHasi paGora
«HccnenoBanne 3aKOHOMEPHOCTEN
MO (UKAITMOHHOM U3MEHUNBOCTH.
[TocTpoenune BapualmOHHOIO pAIA U
BAPHUALIMOHHOW KPUBO»

rpauK KpUBOW HOPMbI PEaKLUU
MIPU3HAKOB Y Pa3JINYHbIX OPraHU3MOB

13.3 | 'enotunuueckas I'enHoTHNIMUECKasi UBMEHYUBOCTb. PackpeiBaTh conep:kaHue TEPMUHOB U
W3MEHYUBOCTb. CBoiiCcTBa Fr€HOTUITUYECKOMN MOHSTUHN: KOMOMHATHUBHAS
KomOunaTuBHas VU3MEHYMBOCTH. BUIBI TEHOTUIIMYECKON | M3MEHYMBOCTh, MyTAallMOHHAS
U3MEHYUBOCTD M3MEHYMBOCTU: KOMOUHATUBHAS, W3MEHYMBOCTH, KOMOMHAITUU, My TaIUH.

MYyTallMOHHAas. Xapaxkrepu3oBaTh CBOWCTBA
KomOunaTtuBHas ”3MEHUYNBOCTb. FEHOTUIINYECKON U3MEHUYUBOCTH.
Mei103 1 oJa0BOM MPOLIECC — OCHOBA OnuchiBaTh MEMO3 U MOJIOBOU MPOIECC
KOMOMHATUBHON MU3MEHUYHUBOCTH. KAaK OCHOBY MPOSIBIICHUSI Y OPTaHU3MOB
Ponb koMOMHATHUBHON M3MEHYUBOCTH KOMOWHATUBHON U3MEHUHUBOCTH.

B CO3/IaHUU T€HETUYECKOTO [Toka3pIBaTh HA KOHKPETHBIX TPUMEPAX
pa3HooOpa3us B peenax 0JHOTro POJIb KOMOMHATUBHON U3MEHUHUBOCTHU
BUJIA. B CO3/IaHUU T€HETUYECKOTO
JdemoncTpanumn pazHoo0pa3usi OPraHu3MoOB B Mpeenax
Tabmuibl u cxembl: «KKoMOMHATHBHAST | OJTHOTO BHJA.

U3MEHYUBOCTBY, «Meno3», CpaBHUBATh T€HOTUITHYECKYIO
«Onio10TBOPEHUE» W3MEHYHMBOCTH C MOIU(PUKAITMOHHOM

13.4 | MyranuoHHas MyTauroHHasi U3MEHYMBOCTb. Bubl PackpeiBath copepxaHue TEPMUHOB U
U3MEHYUBOCTb. MYyTAalldii: TeHHbIE, XPOMOCOMHBIE, MOHATHI: MyTalluu, XPOMOCOMHBbIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTporku (abeppariuu),
MYTallMOHHOTO WHyIMPOBAaHHbIC MyTalluU. SIIepHbIEe | MOIUIUIOUINS, AaHEYTUTOUIUS, MyTaHT,
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npoiiecca.
DIUTECHETHUKA

Y LATOIUIA3MATUYECKUE MYTALUU.
CoMaTthiecKue U oJIOBbIE MyTallUH.
[IpnurHBI BOBHUKHOBEHUS MY TallAM.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOIO Ipolecca. 3aKOH
TOMOJIOTHYECKHX PSIIOB

B HACJIEICTBEHHON M3MEHYUBOCTH
(H.W. BaBunos). Buesnepnas
WU3MEHYMBOCTD U HACJIEICTBEHHOCTb.
Onuzenemuxa u 3nUeHOMUKa,

POJIb dNUEHEeMUYeCKUX hakxmopos

8 HACIe008aAHUU U USMEHYUBOCTU
GeHomunuyeckux npU3HaKo8

V Op2aHU3MO8.

JdeMoHcTpanuu

[Toptpertsl: I'. Jle ®pus, B. Moranuces,
H. H. BaBuiios.

Tabnuitel u cxeMbl: «I'eHeTHYeCKHe
3a00seBaHus YesIoBeKay, «Bubl
MYTalHmny.

OGopynoBaHme: )XUBbIE U TepOApHbBIC
HK3EMILISAPHl KOMHATHBIX PACTEHUI;
pucyHkH (doTorpadun) >KUBOTHBIX

C pa3JIUYHBIMU BUJIAMH
WU3MEHYUBOCTH.

MYyTareHsbl.
[IpuBOINTH MpUMEPBI MyTALIMM,
BCTPEYAIOIIMXCS Y PA3HBIX OPTaHU3MOB.
Knaccuduimposats mytanuu

10 pa3HbBIM OCHOBAHUSIM.

Pasznuyath Ha n300pakeHusX (cxemax,
Ta0JuIax ) TCHHbIC MYTaIlUH,
XPOMOCOMHBIE TEPECTPONKH PA3HBIX
BUJIOB: JICJICLIUH, TyTUTMKALUH,
TPAHCIIOKAIINU, THBEPCUU; TCHOMHbIE
MyTalllH.

CpaBHUBATH MEXIy COO0N MyTaluu
pPa3HbIX BUOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHOW U3MEHYHUBOCTH.
HaspiBaTh nnprynHbI MyTalnu,
BBISIBJISITh UICTOYHUKHU (haKTOPOB-
MYTareHOB B OKPY>KaroIIEH cpee
(KOCBEHHO).

[TpuBoauTH POPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIIOB U
HacJeJICTBEHHON U3MEHUYNBOCTHU

H. 1. BaBunoBa 1 000CHOBBIBATH €0
3HAYEHUE ISl IPAKTUKU CEITbCKOTO
XO031CTBA
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IIpakTH4yeckas padora
«MyTamu y Apo30¢puiibl (Ha TOTOBBIX

MUKpOIpenaparax)»
Htoro yacos no Teme 6
14 | Tema «I'eHeTHKA YeT0BEKA»

14.1 | 'enerrka yenoBeka. 3 Kapuotun uenoseka. Mexnynaponnas | PackpeiBats conep:kanue TEPMUHOB U
Meroasl porpamMma MCCJIeIOBaHUsI FTEHOMa MOHSITUM: CEKBEHUPOBAHKE, KapTa
MEAULIMHCKON yesioBeKa. MeTo1bl U3yUYeHUsI FTEHETUKU | XPOMOCOMBI, IPOOaH/1, HACJIEACTBEHHbIE
TE€HETUKU YEJIOBEKa: FeHEATIOrMYECKUH, 00J1€3HU (MOHOTEHHBIE, TIOJIUTCHHBIE,

OJIM3HELOBBIN, IINTOrCHESTHYCCKUH,
MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKUM.
CoBpeMEHHOE OIpeIeICHUE TEHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM YHCIIC

¢ nomokto [I1[P-ananu3za.
HacnencrBennsie 3a001eBaHUs
yenoBeKka. [ eHHbIe U XpOMOCOMHBIE
Oose3nu yentoBeka. bone3nn

C HacCJIeJICTBEHHOM
MPEAPaACIOIOKEHHOCThIO. 3HAUEHUE
MEJIMIIMHCKON I'eHETUKH

B MIPEJIOTBPALICHUM U JICYEHUH
FeHEeTUYECKHUX 3a00JIeBaHUI YeIOBEKa.
Meauko-TeHETUYECKOe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KieTkHU. [ToHaTHEe «TeHEeTHUECKOTO

Te€HHbIE, XPOMOCOMHBIE), MEANKO-
T€HETUYECKOE KOHCYJIbTUPOBAHUE,
JIOpOJI0Bast TMArHOCTUKA, AaMHHUOLICHTES.
[lepeuncnaTh 0COOEHHOCTH U3YUCHUS
TE€HETUKHU YEJIOBEKA U METO/IbI
MEJIUIIMHCKON T€HETUKH.
XapakTepu3oBaTh METO/IbI U3YUYEHUS
IeHETHKHU YesioBeKa (TeHealorMueCcKuil,
OJIM3HEIIOBBIM, [TATOI€HETHYECCKHA,
MOJIEKYJIIPHO-T€HETUYECKU,
MOMYJISIIUOHHO-CTATUCTUYECKUI ).
OnuceiBaTh 1EIH, 33]1a44 U
JTOCTHXKEHUSI MEXKTyHapOTHOM
nporpamMmmbl «I'€eHOM YelioBeKay.
Paznnuatek Ha n300paxkeHusx (cxemax,
Ta0JUIIax ) KapThl XpOMOCOM
(renetuueckue, puznyeckue,
CHKBEHCOBBIC).
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rpy3a». OTUYECKHUE aCTIEKThI
WCCJIEIOBAaHMI B 00JIaCcTH
pPEIaKTUPOBAHUsA FEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue GpakTOphI MOBBIIIIEHHON
YyBCTBUTEIHHOCTH Y€JIOBEKA

K (pU3nyecKkoMy U XUMUYECKOMY
3arpsA3HEHHIO OKPYXKAIOIIEH CPEIbI.
['eneTnyeckas npeapacroaoKeHHOCTh
YeJI0BEeKa K MaTOJIOTHUSIM.
JdeMoHcTpanuu

Tabnuub 1 cxembl: «Kapuotun
yesaoBeKay, «MeTobl U3ydeHust
TEHETUKU YelIoBeKay, «['eHeTnueckue
3a00J1€BaHUs YEIOBEKAY.
IIpakTu4yeckas padora
«CocTaBIlIeHHE U aHATIN3 POAOCIOBHO

OnuchiBaTh METObI COBPEMEHHOTO
ONpeAEeICHNS TeHOTUIIA OPTaHU3Ma!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTUIIUPOBAHUE, B TOM YHCIIE

¢ nomosto I11[P-ananu3a.
XapakTepu30BaTh HACIEACTBEHHbIC
3a00J1€BaHMs YeJIOBEKa U 3a00JIEBaHUs
C HacJICACTBCHHOM
MPEIPACIIONIOKEHHOCTHIO.
CpaBHMBATH F'€HHBIE, XPOMOCOMHBIE
00s1e3HHM YeIoBeKa U 00JIE3HU

C HacJIeACTBCHHON
PEAPACIIOI0KEHHOCTBIO.
YcTraHaBIMBaTh B3aUMOCBSI3b MEXKY
HACJIEACTBEHHBIMH 3200J1€BaHUSIMU

YeJI0BEKA U UX T€EHETUUECKOM OCHOBOM.

OO0O0CHOBBIBATH 3HAUEHUE MEIUKO-
T€HETUYECKOTO KOHCYIbTUPOBAHUS
B MIPEIOTBPAILICHUH U JICUCHUH
HAacJIeICTBEHHBIX 3a00JI€BaHNUI
YyeJI0BeKa

Hroro yacoB o Teme 3
15 | Tema «Cesiekumsi OpraHu3MoB»
15.1 | OcHOBHBIE MOHATHS 1 JlomecTUKalus U CeNeKIUs. PackpriBath cosiepaxaHne OCHOBHBIX

CEJIEKINU

3apoKACHUE CENEKIINU U
JTOMECTHUKAIINN. YUYCHUE
H.A. BaBunosa o Llentpax

TIOHSITHUM: CCICKIUA, JOMECTUKAIIHUA,
IMPpUMHUTUBHAA CCIICKIINS,
KOMOMHATHBHAs celjiekuus, CoOpT,
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IPOUCXOXKACHUA U MHOT000Opa3us
KYJIbTYPHBIX pacTeHHuil. Ponb cenekunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
*KUBOTHBIX. COpT, MOpOJa, IITAMM.
3aKOH rOMOJIOTHYECKUX PSIAOB

B HACJIEICTBEHHON U3MEHYNBOCTHU
H.W. BaBuinosa, ero 3HaueHue

JUISL CEJICKIIMOHHOM pabOTHI.
JleMoHCTpanun

[Toptpersl: H. 1. BaBuos,

H. B. Muuypum, I'. /1. Kapneuenko,
I1. IT. JIykpsanenko, b. JI. Actaypos.
Tabmuib! u cxeMsbl: «LeHTpbl
IPOUCXOXKICHUS U MHOT000pa3us
KYJIbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKUX PSIOB

B HACJICICTBEHHON N3MEHUYHUBOCTH.
JlaGoparopHasi paGora
«M3yueHune copToB KyJIbTYPHBIX
pacTeHU U TOPOJ JOMAIITHUX
YKUBOTHBIX»

OpoAa, ITAMM.
[TepeuncnsiTb OCHOBHBIE TAIBI
Pa3BUTHS CEJIEKIMHU KaK IIPOLIECCa U
HAYKHU.

XapakTepu3oBaTh COAEPKAHNUE YUCHUS
H. U. BaBunosa o Ilenrpax
IPOUCXOXK]ICHUS U MHOT000Opa3us
KYJbTYPHBIX PACTEHUM.

ITokasbiBats LleHTpBI MpOMCXOXKAECHUS U
MHOT000pa3usi KyJbTYypHBIX PACTECHUH U
LlenTphl TOMECTUKALNU JOMAIITHUX
KMBOTHBIX Ha KapTE€ MUPA, CBSA3bIBATh
UX MECTOIOJIOKEHHE C OYaraMu
BO3HUKHOBEHHUS APEBHENIINX
[IUBUJIN3AIUN.

CpaBHUBATh COPT, NOPOAY, IITAMM

C BUJIaMU-POJUYAMH.

OOGo0CHOBBIBAaTh 3HAaUCHHUE 3aKOHA
TOMOJIOTHYECKUX PSIOB B
HacJIeJICTBEHHON N3MEHUYUBOCTH

H. 1. BaBunoBa s ceneKIIMOHHON
paboTHI.

OnuceiBaTh MEPCIEKTUBbI
JIOMECTUKAIIMUA U CO3JJaHUE HOBBIX
COPTOB KYJbTYPHBIX PACTEHUH, HOPO/T
JIOMAIIIHUX )KUBOTHBIX U IITAMMOB
MHKPOOPTAaHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
V3y4YECHUE U
HCIOJIL30BAHHUE
FeHETUYCCKUX

pecypcoB

MeTo/1bI CeeKIIMOHHOM paboThI.
HckyccTBeHHBIN 0TOOP: MacCOBBI U
WHJMBUAYJIbHBIA. DTaIbl
KOMOMHAIIMOHHOM CEJIEKIIHH.
HcnbiTaHne npon3BoAUTENEH

10 MOTOMCTBY. OTOOp 10 T€HOTHUITY

C TIOMOIIIBIO OIICHKHU (peHOTHUIIA
MIOTOMCTBA U OTOOP MO TEHOTHUITY

¢ nomomuipto ananu3za JIHK.

M cKyCcCTBEHHBIN MyTareHe3 Kak MeTO/l
CEJICKIITMOHHOM palbOoTHI.
PagnanoHHBIN 1 XUMHYECKUHT
MyTareHe3 Kak UCTOYHUK MyTarui

y KYJIbTYPHBIX (POPM OpPraHU3MOB.
HMcnons30BaHrE€ TEHOMHOTO
PEIaKTUPOBAHUS U METOI0B
pexomOuHanTHbIX JIHK m1sa momyvyenus
MCXOJHOTO MaTepurana JJjisl CEJICKINHU.
[Tony4deHue MoJIMIIIONI0B.
BuyTpuBugoBas rudpuauzarusi.
biun3kopoicTBEHHOE CKpElTMBaHUE,
uiu uHOopuauHr. HepoacteenHoe
CKpeIIUBaHUe, WIH Ay TOPUJIMHT.
I'eTepo3uc u ero npu4YUHSL.
Hcnionp3oBaHue rereposuca

B cenekuu. OTmanéHHas
rubpuauzanus. [Ipeononenue

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSTHI: UCKYCCTBEHHBIN 0TOOP,
MIPOU3BOAUTEIIN, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIIMBAHUE, UITH
WHOPHUIMHT, HEPOJACTBEHHOE
CKpEILMBAHNE, UM Ay TOPUAMHT, YUCTAs]
JIMHUSL, TeTepO3UC (THOpUAHAS CUJIa),
T€HOMHOE PEIAKTUPOBAHMUE,
MCKYCCTBEHHBIN MyTareHes, (hakTopbl-
MYyTareHsbl, MOJUIIIIOU b, OTAAIEHHAS
ruOpuan3ays, CCKBeHUpOBaHHE.
XapakTepu3oBaThb OCHOBHBIE METO/IbI
CEJIEKLIMN PACTEHUI U )KUBOTHBIX:
UCKYCCTBEHHBIN 0TOOp U
rUOpUIU3ALINIO.

CpaBHHMBaTh MacCCOBBII HCKYCCTBEHHBI
0TOOp C UHIUBUAYAJIbHBIM, IOKA3bIBATh
UX 3HAYEHUE JUJIS CEJEKLINN
KYJbTYPHBIX PACTEHUHN U JOMAIIHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TPUMEPBI
OT/IaJEHHON THOPUIN3ALINY B CEIEKIIUU.
OnuceiBats onwIT I'. JI. KaprieueHnko

T10 TIPEOJI0ICHUI0 OeCTUIONUS
MEXBUIOBBIX THOPUIOB.

Pa3znuyath Ha n300pakeHusX (cxemax,
TabIMIAaX) Y OTAEIbHBIX
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Oecruioaus MEKBUIOBBIX THOPHIOB.
JlocTrKeHus1 CeJIeKUMN PaCTEHUU 1
KUBOTHBIX. «3€1E€HASL PeBOIIOYUSLY.
CoxpaHeHUE U U3YUECHUE TEHETUUECKHUX
pECypCcoB KyJIbTYPHBIX PACTEHUN U UX
JTUAKUX POANYEH JJIsl CO3AaHUsI HOBBIX
COpPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpasienue
2eHemuYecKuMU pecypcamu
CebCKOXO3SUCMBEHHBIX U
NPOMBICIIOBLIX HCUBOMHBIX 8 YETISAX
VAVYUUEHUsL CYWEeCMBYIWUX U CO30aHUS
HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM
yucie ¢ NpuMeHeHuem CoO8peMeHHbIX
Memo008 HaAYHUHBIX UCCAe008AHULL,
nepeoosuvix uoell U NepcnekmueHuLX
MexXHON02UU.

JdemMoncTpanuu

[Toprpetsl: H. 1. BaBunos,

H. B. Muuypumn, I'. /1. Kapneuenko,
H. bopnoyr, . K. benses.

Ta0auiel 1 cxeMbl: « MeToIbl
ceneknuny, «OTnanéHHas
rubpuanzanusy, «Myrtarenes.
JlabopaTtopHas paGora

«M3yueHue MeTOI0B CENEKIINU

MpeJICTaBUTENICH KOHKPETHOTO COPTa U
MOPOJIBI XO3IWCTBEHHO IICHHBIC
MPHU3HAKH, HEOOXOIMMBIC YSIIOBEKY.
XapakTepu30oBaTh POJIb CEICKIINN

B 00ecreueHuH PO JOBOIBLCTBEHHON
0e30I1aCHOCTH YEJI0BEYECTBA.
[TpuBOIUTH KOHKPETHBIE IIPUMEPHI
JTOCTH)KCHUM CEJICKIIUU KYJIBTYPHBIX
pacTCHHI U JIOMAITHUX KUBOTHBIX

B Poccun
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pacTeHui)

IIpakTu4yeckas padora
«IIpuBrBKa pacTeHUIN.
IKckypceusi «OCHOBHBIE METOBI U
JOCTH>KEHHSI CEJIEKIIMN PACTEHUN 1
YKUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIIMIO, IJIEMEHHYIO (hepMy,
COPTOUCHBITATENbHBIN y4aCTOK,

B TEIJIMYHOE X035 CTBO,

B J1a0OPATOPUIO arPOYHUBEPCUTETA HIIH
HAy4HOI'O LEHTPA)»

Hroro

YacoB 110 TEME 4

16

Tema «bHOTEXHOJIOTUA U CHHTETHYE

CKasl OMOJIOT U

16.1

buorexHosorusa kak 1
HayKa 1 OTpacib
MPOU3BOJICTBA

OOBEKTHI, UCTIOIb3YEMbIC

B OMOTEXHOJIOTHH, — KJIETOYHBIE U
TKAHEBBIE KYJIBTYPHI,
MUKPOOPTAHU3MBI, UX XapPAKTEPUCTHUKA.
TpanuuuoHHass OMOTEXHOJIOTHS:
xJjie00reueHue, nory4eHue
KMCJIOMOJIOYHBIX MPOYKTOB,
BUHOAEE. MUKPOOHOIOTHIECKUN
cunte3. OOBEKTHI
MHUKPOOHUOJOTUUECKUX TEXHOJOTHIA.
[IpousBoacTBO Oenka, aMUHOKHCIIOT U
BUTAMHHOB.

JdemMoHcTpanuu

Tabnuiel U cxeMbl: «Mcronp30Banue

PackppiBath copepxanne TEPMUHOB U
MOHSTUIN: OMOTEXHOJIOTHS,
TpaJANIIMOHHAS] OMOTEXHOJIOTHS,
MUKPOOMOJIOTUUECKHUIN CHHTE3,
MUKpPOOHOJIOTHYECcKasi TEXHOJIOTUSI.
[lepeuncraTh HampaBICHUS
OMOTEXHOJIOTHH, IIeJI U 3a]1a4H,
CTOsIIIIME nepe] OUOTEXHOJIOTHUEH.
XapakTepru3oBaTh OOBEKTHI,
HCIIOJIb3yEeMbI€ B OMOTEXHOJOTUH, —
KJIETOYHbBIE U TKAHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuchIBaTh OCHOBHBIC METOTBI
TPaAUIIMOHHON OMOTEXHOJIOTHH U
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MHUKpPOOPTraHU3MOB B IIPOMBIIIEHHOM
IIPOU3BOJICTBEY.

JlabopaTtopHasi paGora

«M3ydenne o0bEKTOB
OMOTEXHOJIOTUNY.

IIpakTu4yeckas padora
«ITomydeHre MOJIOUHOKHCIIBIX
POTYKTOBY.

dkckypcus «buorexnomorus —
Ba)KHEWILAs IPOU3BONUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
IPOU3BOJICTBO)»

JOCTHYKEHUST MUKPOOHOJIOTHYECKOM
TEXHOJIOTHHU.

OOOCHOBBIBATH 3HAYEHHUE
OHMOTEXHOJIOTUH

IUISL CEJIbCKOX O3 CTBEHHOTO
MIPOU3BOICTBA

16.2

OcHOBHBIC
HaIpaBJICHUS
CUHTETUYECKOU
OHOJIOTHH

Co3zniaHre TeXHOJOTUi 1
WHCTPYMEHTOB IIEJICHANIPABIICHHOTO
U3MEHEHUS U KOHCTPYHUPOBAHHMSI
TEHOMOB C IIEIIBIO TIOTYYCHHUS
OpPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalX HE BCTPEUAIOIINECs

B IPUPOJIe ONOCUHTETHYECKHE ITyTH.
Krnerounas naxenepusi. MeTo bl
KyJBTYpPBI KJIETOK U TKaHEH pacTeHUH U
#uBOTHBIX. Kpro6anku. Comatnyeckas
rUOpUAM3AIHS B COMAaTHYECKUN
smbOpuoreHes. Mcnonp3zoBanue
raryIonuiOB B CETICKIIUH PACTCHUI.
Tonyuenue MOHOKIOHANbHBIX AHMUMEL.

PackppiBath copeprxanne TEPMUHOB U
MOHATHI: KJICTOYHAS MH)KEHEPHS,
KJIETOYHAsI TEXHOJIOTHSI, METO
KyJIbTYPhI KIIETOK U TKaHEH,
TOTUTIOTCHTHOCTD, TUTFOPUIIOTCHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHATHHOE
Pa3MHOYKEHUE PAaCTCHHI, COMaTHYECKasl
rUOpUIN3AIINS, TATIOU B, THOPUIOMBI,
MOHOKJIOHAJILHBIE M MOJIMKJIOHAIBHBIC
aHTUTENIA, METOJT TPAHCIUIAHTAIINH LD,
KJIOHHPOBaHHE.

XapaxkTepu3oBaTb OCHOBHBIC
HaIpaBJICHUS CHHTETUYECKOM
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJIUKJIOHATIbHBIX AHmMuUmerl

6 meouyune. ICKyCCTBEHHOE
OIJIOIOTBOPEHUE. PEeKOHCTPYKIIUA
ANIEKIETOK U KJIOHUPOBAHUE
YKUBOTHBIX. MeTo/ TpaHCIIaHTALIUU
AAep KIETOK. TexHono2uu
0300pOBIIeHUS, KYTbMUBUPOBAHUS U
MUKDOKIOHATILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.
JleMoHCcTpaMu

Tabauns! u cxembl: «Kierounas
WHKCHEPU D)

OnuchiBaTh Ha KOHKPETHBIX MPUMEpPax
METO/IbI KJIETOYHOU UH)KEHEPUHU.
[IpuBOIUTH IPUMEPHI UCIIOJIH30BAHUS
MOHOKJIOHAJIBHBIX Y MOJIUKIOHAIBHBIX
AHTUTEJ B MEIUIMHE.

O1eHUBAaTh 3HAYECHUE CHUHTETUYECKOU
OMOJIOTHH IS CEILCKOIO XO3SIMCTBA U
MEIUIIHBI

16.3

XpoMocoMHas U
reHHasi UHKEHEePUs

XpOMOCOMHAasI U T€HHAsI HHKEHEPHUSL.
M cKyCCTBEHHBIN CUHTE3 I'€HA U
KOHCTPYHPOBaHNE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwlix
op2anuzmos. J1ocTxKeHus u
IIEPCIIEKTUBBI XPOMOCOMHOM U T€HHOU
WHXCHEPUH. DKOJIOTUYECKUE U
THYECKUE TPOOIIEMbl TeHHOU
VHXCHEPHUH.

JdemMoncTpanuu

Tabmuib! u cxembr: «['eHHAs
WHXECHEPUS

PackpsiBath copeprxanue TEPMUHOB U
MOHSITUH: TeHHAs! MHKEHEPHSI,
PECTPUKIIMOHHBIEC SHOHYKII€A3bl
(pecTpHKTa3bl), TUIKUE KOHIIBI,
IUTa3MUIbI, PECTPUKIIMS, TUTUPOBAHUE,
TpaHchopmarusi, CKpUHUHT,
TpPaHCTECHHBIE (TEHETUYECKH
MOIU(DUITMIPOBAHHBIE) OPTaHU3MBI.
OnuckIBaTh METOJIbI PEIPOYKTUBHOTO
U TEPANEBTUYECKOTO KJIOHUPOBAHUS,
KJICTOYHBIC TEXHOJIOTHH U CITIOCOOBI
T€HETUYECKON MHIKEHEPUH.
XapakTepru30BaTh JTOCTHKCHHS T€HHON
WHXCHEPHH.
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OueHnBaTh 3KOJOTMYECKHUE U
ATHYECKHE TIPOOIEMbI KITIOHUPOBAHUS U
CO3JjaHus TPAHCTEHHBIX OPTaHU3MOB,
IIEPCIIEKTUBBI Pa3BUTHUS XPOMOCOMHOU
Y TEHHOM MHKEHEPUH

16.4

MeauuuHckue
OMOTEXHOJIOTUN

MeaunuHCcKre OMOTEXHOJIOTHH.
Ilocmeenomnas yugposas
meouyuna. ITL[P-ouacnocmuxa.
Memabonomnuiil ananus,
2eHOYEHMPUYECKUL AHAIU3
npomeoma yenosexa 0jisi OYeHKU
COCMOsAHUS €20 300POBbAL.
Hcnonvzosanue cmeonosuix Kiemokx.
Tapeemnas mepanus paka.
3D-b6uounsicenepus 0 pazpabomku
@DYyHOAMEHMAILHBIX OCHOB
MEOUYUHCKUX MEXHON02UN, CO30aAHUsL
KOMNJIEKCHbIX MKAHell cOuemaHuem
MeXHON02ULl MPEXMEPHO2O
ouonpunmunea u ckaggonrounea
07151 peutenus 3a0a4
NepCOHATUZUPOBAHHOU MEOUYUHBI.
Co3z0aHue 8eKMOPHLIX 6AKYUH C YebI0
obecneyeruss KOMOUHUPOBAHHOU
s3awumsl om 6036youmeneti OPBU,
ycmanogenue MOJeKVIAPHbIX
MeXanu3zmos QyHKYUOHUPOBAHUS]

PackpsIBaTh conepxxanue TEPMUHOB U
MOHATUI: METULIMHCKAS
OMOTEXHOJIOTHsI, METaOOJIOMHBII
aHaJIU3, TCHOLIECHTPUYECKUI aHaIIN3,
[IEpCOHAIM3UPOBAHHAS MEIUIINHA,
pereHepaTuBHAs MEIUIMHA.
XapakTepu3oBaTh METObI
METa00JIOMHOI'O ¥ FEHOLIEHTPUUECKOTO
aHaJIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
KyeToK; [I1[P-nuarnocTuky; TapretHyo
TEparuio paka
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PHK-coodeparcawux eupycos,
8bI3bIBAIOWUX 0CODO ONACHbBIE
3a00/1e8aHUA YETIOBEKA U HCUBOMHBIX

Hroro yacoB o Teme 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 I[TPOI'PAMME
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11 KJIACC

teopus Y. lapsuna

[Ipenmnockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U HAy4HAst
nearenbHoCTh Y. JlapBuHa.
JdeMoHCcTpanuu

IHoprpetsl: Apucrorens, K. JInnuei,
K. Bb. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «Cructema KUBOM
npupozsl (1o K. JInnuero)»,
«JlecTHUIA KUBBIX CYIIECTB

(o JIamapky)», «MexaHnusm
(dhopMHUpOBaHUS TIPUCTIOCOOTICHUT

y PacTeHUM U KUBOTHBIX

(o Jlamapky)», «Kapra-cxema
MapupyTa nmyremectsus U. Jlapsunay,
«Haxonxu Y. Jlapsuna»

HaumenoBanue
No KonnuecTBo OCHOBHBIE BUJIBI JIESITEIIBHOCTH
pa3aeioB U TEM [IporpammHoOe conepkaHue
/T 4acoB oOyJaronmxcst
y4eOHOTO0 MpemMeTa
1 | Tema «3apoxaeHue U pa3BUTHE IBOJTIONHOHHBIX NIPEACTABJICHUI B OMOJOTHH»
1.1 | DBomonnoHHAs 1 OodmonronHas Teopus Y. JlapBuna. PackpriBaTh conep:kaHue TEPMUHOB U

MOHATUN: KPEAIMOHU3M, BU/I,
cUCTeMaTuKa, OMHapHas HOMEHKIIaTypa,
MCKYCCTBEHHAsl CUCTEMA
KJIaCCU(PUKALIMU OPTaHU3MOB,
UCTOPUYECKHUI METOJ, TapBUHU3M.
XapakTepu30oBaTh B3TJIsAIbI
Apucrorens, OMmnenokna, Jlykpernus
Kapa, JIx. Pes Ha pa3BuTHE XKUBOMI
IPUPOLBL.

OuenuBath Bkiag K. JIunues

B Pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3TJISAIbI HA BUJI U
spomonuio K. Jlunnes, K. b. Jlamapka
u Y. /lapsuna.

Kputnueckn oneHnBaTh
KpPEALMOHUCTCKUE B3IJISbI HA dKUBYIO
IPUPOAY.

[lepeuncnsaTh KyJIbTYpHO-UCTOPUUECKUE
Y €CTECTBEHHO-HAYUYHBIE MIPEANOCHIIKH

99




MIOSIBJICHUS 3BOJIFOIMOHHOM TEOpUHU

Y. /TapBuHa.

OnuceIBaTh poib HCTOPUUYECKOTO
METO/A.

N3marate CynmHOCTh 3BOJIOIUOHHOU
teopuu Y. [lapBuna.

HasbiBath ocHOBHBIE (hakThl OnoTpaduu
Y. JlapBrHa 1 3Tansl CO3JaHUAS UM
3BOJIIOLIMOHHOU TEOPUU

1.2

JIBHKy1IMe CHJIbI
9BOJIIOIIMHY BUIOB
no Y. Jlapsuny

JIBMOKyTIIHE CUITBI BOJTIOIIMY BHJIOB
o Y. JlapBuHy (BbICOKasI
WHTEHCHUBHOCTh Pa3MHOKCHUS
OpPraHU3MOB, HACJIEICTBEHHAs
M3MEHYHBOCTh, O0OpHOa

3a CyIIeCTBOBaHUE, €CTECTBEHHBIN U
HMCKYCCTBEHHBINH 0TOOD).
JlemoHCcTpanun

[Toptper: Y. /lapBuH.

Tabauiel U cxeMbl: «DopMbl OOPHOBI
3a cymecTBoBaHue», «Ilopossl
royryoei», « MHOroobpasue
KYJIbTYPHBIX (hOPM KaImyCThD»,
«IToponbl TOMaNTHUX KUBOTHBIX,
«Cxema 00pa3oBaHusi HOBBIX BUOB
(mo Y. HapBuny)», «Cxema
COOTHOIIECHHUSI IBMXKYIIUX CHJT
HBOJTIOIUN

PackpsiBaTh conep:kaHne TEPMUHOB U
MIOHSITUIA: HACJIEICTBEHHOCTb,
W3MEHYHMBOCTbH, UICKYCCTBEHHBII OTOOD,
O0opb0a 3a CyllecTBOBaHHUE,
€CTEeCTBEHHBIN 0TOOP.

W3naraTe CyIHOCTh YUEHUS

Y. /lapBrHa 00 HCKYCCTBEHHOM OTOOPE.
XapakTepru30BaTh ABUKYIIUE CHUITBI
HBOJTIOIMY BUJIOB 110 JlapBUHY.
[IpuMeHATh 3HAHUS O ABMKYIIUX CHJIaX
ABOJIIOIIMH BUJIOB 110 J{apBUHY

It 00BSICHEHUSI MHOT000pasus BUJIOB,
TIOPOJT TOMAIITHUX KUBOTHBIX H COPTOB
KyJIbTYPHBIX PACTCHUH
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1.3

dopmupoBaHue
CUHTETUYECKOM
TEOPHUH 3BOIIOLUU

OdopmiteHre CHHTETUIECKOM TEOpHUH
sBosronnu (CTD). HelitpanbHas
Teopus 3o, CoBpeMeHHas
ABOJTFOITMOHHAS OMOJIOTHSI.
3HaveHue HBOIIOIMOHHON TeopUun

B (hOPMHUPOBAHUH €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA.
JlemoHCcTpanun

IToptpersl: C. C. UeTBEpHUKOB,

N. 1. Imaneraysen, Jx. XonaeuH,
/1. K. benses.

Tabauiet u cxembl: « OCHOBHBIE
MOJIOKEHUS] CHHTETUYECKOU TEOPUH
ABOJIIOLII

PackpbiBaTh comeprkaHne TEPMUHOB U
NOHSTUN: TAPBUHU3M, My TallUH,
MYyTalMOHHBIN ITPOLECC.

OOBACHATD IPUUUHBI KPU3HCA
JapBUHU3MA.

O060CHOBBIBATH 3aKOHOMEPHOCTH
TpaHchOopMaIiK TapBUHU3MA

B CHHTETUYECKYIO TEOPUIO IBOJIIOIINH
(CTD).

M3naratre ocuoBHBIE o0xeHuS CTD.

OuenuBarte Briaa ['. [Ile @pusa,

C. C. YerBepukoBa,

N. N. llImansraysena, /. K. bensiesa
B (hopmuposanue CTO.

OuenuBatb 3HaueHue CTO

B (hpopMHpOBaHUN COBPEMEHHOM
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPa

Htoro yacoB no teme 4
2 | Tema «MuUKpO3BOJIIOIUSA U €€ Pe3yJbTAThD)
2.1 | Drans 3 ITonmynsauuys kak 3yeMeHTapHas PackpeiBath conep:xkanue TEpMUHOB U
HBOJIFOLIUOHHOT'O eauHuLa 3BooLuu. CoBpeMEHHbIE HNOHSTHUN: MUKPO3BOJIIOLUS,
npolecca: METO/Ibl OLICHKU F'€HETHYECKOTrO MaKpO3BOJIIOLUS, MYTALIMH, [TOITYJISLIMS,
MUKPOAIBOJIIOIUS U pa3zHo00pa3us U CTPYKTYpPbI KOMOUWHAIIUK T'€HOB, TeHO(OHI,
MaKpO3BOJIFOLUSL. nomyJssiuil. i3mMenenue renodonga AIIEMEHTAPHOE 3BOJIFOIIMOHHOE SIBJICHUE.
[Monynsuus — IIONYJIILIUY KaK YJIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOIIOLHUIO KAK
JJIeMEHTapHasl ABOJIFOLIMOHHOE SIBJIICHHE. 3aKOH ATaIl MOSIBICHUS IPUCTIOCOOIEHUM U

CAHNHHUIIA DBOJJIIOIINH

IFCHCTUYCCKOI'O paBHOBECCHA

BUJI000pa30BaHUA.
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Jlx. Xapau, B. BaitnOepra.
JlemoHCcTpanuun

Tabauie! v cxembl: «MyTallMOHHAS
U3MEHUYUBOCTHY, «[lomysiuonnas
CTPYKTypa Buaa», «Cxema nposiBICHUS
3aKkoHa Xapau—BaitHOepray.
JlabopatopHasi paGora

«BbIsiBIIeHHE U3MEHUUBOCTH Y 0COOeH
OJIHOTO BHJIa»

XapaxkTepu30oBaTh MOMYJISILUIO KaK
AJIIEMEHTAPHYIO €IMHUILY dBOJIFOLUU.
[lepeuncnsaTh NPU3HAKU UACATBHON
HOITYJISIMK U OOBSCHATD YCIIOBHS
BBIIIOJIHEHHUS 3aKOHA Xapau—
Baitn6epra.

[IprMeHATH NMEIOIMECS 3HAHUS

JUIsl OOBSICHEHUSI TPUYHUH U3MEHUYUBOCTH
y oco0ell 0JJTHOro BHJIa

2.2

DJIeMEHTapHbIE
(bakTOpbI HBOTIOIUU

DnemeHTapHbIe GAKTOPHI (ABIKYIINE
CHJIBI) DBOJIIOIIUU. MyTalimOHHBIN
nporecc. KomOnnaruBHas
U3MEHYUBOCTD. Jlpeii¢ TeHoB —
Clly4yaiiHble HEeHANpPaBJICHHbIE
M3MEHEHHUS 4acCTOT ajuleen

B onyJisusax. Ipdekt ocHoBartes.
Dppexm 6ymulLiouH020 20pabILIKAL.
CHudicenue 2enemuyecko2o
PA3H0006pasus: NPUUUHbLL U CLeOCMBUSL.
IIposenenue sgpgpexma opetigha 2ernos
8 OONLUUUX U MATBIX HONYTIAAYUSIX.
Murpanyn. U3omsimus nomynsuuin:
reorpadudaeckas (MpOCTPaHCTBEHHA),
Oounonornyeckast (penpoayKTUBHAS).
JdemoHcTpauumn

IToptpersl: C. C. UeTBEpUKOB,

3. Maiip.

PackpsiBaTh copepkaHie TEPMUHOB U
MOHATHUM: MYTAallMOHHBIN ITPOLIECC,
KOMOMHATHUBHASA U3MEHUYUBOCTD,
NOMYJISILIMOHHBIE BOJIHBI, Ipeiid) TeHoB,
MUTpAIUH, U30JISIHS, reorpauueckas
(mIpocTpaHCTBEHHAs ) U30JISIIHS,
ouoJsiorudeckast (pernpoayKTHBHAs )
u30sIus, 3P deKT ocHoBaTeNA, d3PPEKT
OyTBUIOYHOTO FOPJIBIIIKA.
XapakTepu3oBaTh 3JIEMEHTapPHbBIC
(bakTOpsI (ABMKYIIHE CUIIBI) SBOJIOIIUN.
Ouenubars Bkaazg C. C. UerBepukosa,
. Malipa B pa3BUTHE 3BOJTIOLIMOHHOTO
YUEHUSI.

OOBACHATH NPUYUHBI HEHAIIPABIECHHOTO
JIEUCTBHUS DJIEMEHTAPHBIX
ABOJIIOLMOHHBIX (PaKTOPOB.

[IpuMeHSATh UMEIOLITUECS 3HAHUS
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Tabnuiel U cxeMbl: «JIBUKYIIHE CHITBI
SBOJTIOIUNY, « DKOJOTHUYECKAS
V30U IOMYJISILIUKA CEBAHCKOM
dopenmn», «I'eorpaduyeckas U30IAUA
JMCTBEHHHUIIBI CHOUPCKON U
JIMCTBEHHUIIBI JAYPCKOM»,
«ITonyISIIMOHHBIE BOJHBI YUCIIEHHOCTH
XHUILHUKOB U JKEPTB»

0 JIBKYIIUX CUJIaX SBOJIOLIUHU
TUTs1 OOBSICHEHUS IPUYIUH PA3HOOOpa3ust
reHodoH/1a TOMYJIAIMI OJTHOTO BUAA

2.3

EcTtecTBennbIit
0oTOOp —
HaIpPABJISIOIIUN
(haKkTop BOJIOLIMHU

EcTecTBenHsbIit 0oTOOp —
HaIpaBJsSoMUi (akTop SBOJIOLHUU.
®opMBbI €CTECTBEHHOTO 0TOOpA:!
JBIDKYIIUN, CTAOUITU3UPYIOIIHH,
pa3phIBArOLM (AU3PYIITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLMS COLMATIBHOTO ITOBEICHHUS
KUBOTHBIX.

JdeMoHcTpanuu

Tadmunbl ¥ cxeMbl: «CxeMa IeiCTBUS
€CTECTBEHHOT0 0TOOpa», «DopMbI
O0pBOBI 32 CYIIIECTBOBAHUEY,
«MHAYyCTpUATBHBIN METTAHU3M),
«OKuBbIe uckonaembie»

PackpsiBaTh copepkanue TEPMUHOB U
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JIBUKYILIUI 0TOOD, CTAaOMIIN3UPY IO
0oTOOp, pa3peIBaIONIUi 0TOOP, TTOJIOBOM
oTbop.

XapakTepru30BaTh €CTECTBEHHBIN 0TOOP
KaK JABMKYIIYIO U HAIIPABJISIIOULYIO CHITY
ABOJIIOIUH, €r0 (HOPMBI.

Paznuyats popmbl ecTecTBEHHOTO
0oTOOpa B MOMYJISIUSAX, IPUBOJIUTH
MPUMEPHI ICUCTBUS B TIOMYJISIIASIX
¢dbopM ecTeCTBEHHOTO 0TOOpa.
OOBACHATH NPENNOCHUIKH JJIS IEUCTBHUS
JBIDKYIIEH U CTaOUIU3UpYyIomieit opm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaTh POPMBI €CTECTBEHHOTO
oTOOopa, 1eaTh BHIBOJBI HA OCHOBE
CpaBHEHHUSI.
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[TpuMeHSTh UMEIOIIMECS 3HAHMSI

0 €CTECTBEHHOM OTOOpE

111 OOBSICHEHUSI TIPOLIECCOB,
MIPOUCXOSIINX B MOMYJISAIUSIX BUIOB
OpPraHu3MOB

24

[Tpucnoco06eHHOCTD
OpraHU3MOB KakK
pe3yabTaT
MHUKPO3BOJIIOIUU

[Ipucnoco61eHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOJIIOLIHUH.
Bo3nukHOBEHUE TTPUCTIOCOOICHUI

y Opranu3moB. ApoMop(}o3bl u
uauoanantauud. [Ipumepst
MIPUCTIOCOOJICHHUH Y OPTaHU3MOB:
Mopdosiornueckue, GU3noI0ruuecKue,
OMOXMMHUYECKHE, TOBEIEHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

JemoHCcTpanumn

TabauIbl U CXEMBL:
«IToxpoBuTENBECTBEHHAS OKpACKA
AKHUBOTHBIX», «IIpemynpexaatonias
OKpacka »KUBOTHBIX,
«DusznonornuecKue aganTanum,
«IIpucnocobseHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTDY.
OGopynoBanme: repOapun pacTCHUI;
KOJUIEKIIUM HACEKOMBIX; Uyuesa NTHI] 1
3BEpeN ¢ IPUMEPAMHU PA3IMYHBIX
IPUCIIOCOOJICHUH.

PackpbiBaTh coepxaHue TepMUHA
IPUCIIOCOOJIEHHOCTh OPraHU3MOB
(amarrranust), apomopdo3,
UM0A 1N TaLIHS.

[TpuBOIUTH KOHKPETHBIE IPUMEPHI
PUCTIOCOOJICHUI OPraHU3MOB
(Mopdonorudeckue, GU3nOIOTHIECKHE,
OMOXUMHYECKHE, IIOBEJICHUYCCKHUE).
OOBACHATH MEXAHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
[TpuBoaUTH IpUMEPHI APOMOPGHO30B U
VIN0AIaNTAlUN Y PACTEHUN U
KUBOTHBIX.

OOBACHATH pOJIb ApoMOP(PO30B

B OCBOEHUH OpraHM3MaMU HOBBIX CPe[
obuTtanus.

OOBACHATDH POJIb UANOATANTALIUN

B MPUCIIOCOOJIEHUU OPTraHU3MOB

K KOHKPETHBIM YCJIIOBUSM CPEJIbI.
JIloka3bIBaTh OTHOCUTEIIBHBIN XaPAKTEP
IPUCHIOCOOJIEHHOCTH U IPUBOJIUTH
IPUMEPBI OTHOCUTEIFHOCTHU a/IalTaIlni.
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JlabopaTtopHasi padora
«IIpucnocobneHust OpraHu3MoB U UX
OTHOCHTEJIbHAS 11€JIECO00PA3HOCTHY.
JlabopaTropHasi paboTa

«M3yuenune apomMopo30B u
UIMOAQJAITAllMN Y PACTEHUH U
KUBOTHBIX»

PackpbIiBaTh 3HaUECHUE IBUKYIIUX CHII
3BOJIIOLIUU B (POPMUPOBAHUU
MPUCTIOCOOJICHHIA

2.5

Bun, ero xpurepun u
CTPYKTypa

Bup, ero kpurepuu u CTpyKkTypa.
JdeMoHcTpanuu

Tabauub! u cxembl: «Kpurepuu Bugay,
«Bunpl-nBoitHuKN», «CTpyKTYypa Buaa
B [IPUPOJAEH.

OobopynoBanme: repOapuu pacTCHUI;
KOJUJIEKIIMM HACEKOMBIX; Uydesia MTUI] U
3BEpEeU pa3HbIX BUOB.
JlabopaTopHas padora

«CpaBHEHME BUJIOB

110 MOP(OJIOTHIECKOMY KPUTEPHIO»

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHSTUH: BUJ, KpUTEPUU BUJIA,
noJIMMop(du3M, BUJIbI-IBOMHUKH, apeal,
AKOJIOTUYECKAsl HUIIIA, OIS,
BUJIOBOM KapUOTHUIT, KOCMOIIOJIUTHI,
SHAEMUKHU, TOABUIBL, IKOTHIIHI.
XapakTepru3oBaTh KPUTEPUU BH]IA
(Mopdosiornyeckuii, reHeTUUYECKUH,
OMOXUMHUYECKUM, reorpapuIecKuii,
HKOJIOTHYCCKUN, ONOXHUMHUYCCKHM ).
OO0BACHATH HEOOXOIUMOCTD
WCITOJIb30BAHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIS OTIPECIICHHS BUIOBOH
MPUHAIIICKHOCTH OPraHu3Ma.
[IepeuncisiTh OCHOBHBIE
BHYTPHUBHUIOBBIC TPYIIITHPOBKH.
OOBICHATH MPUYUHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJTUTUITUYCCKUX BUIOB.
CpaBHUBATH BUIBI 11O
MOPGhOIOTHYECKOMY KPUTEPUIO
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2.6

Bunoobpa3zoBanue Kak
pe3ynbTaT
MUKPOIBOJTFOIUH.
CBs13b
MHUKPOAIBOJIFOIIUH U
SIIUIEMHUOIOTUA

BunoobpaszoBanue kak pe3yJabTaT
MHKPO3BOJIIOLMH. M305msamus —
KJIF0YeBOH (hakTOp BUI000pa30BaAHUSI.
[Tytn 1 cnoco6b! BuI000Opa3oBaHUs:
ayutonaTpudeckoe (reorpaduaeckoe),
CUMITATPUUECKOE (IKOJIOTHYECKOEL),
«MTHOBEHHOEY (TIOJUTIIIOUTA3AITHS,
rubpuan3zanus). JmureasHocTb
HBOJTFOITMOHHBIX MPOIECCOB.
Mexanu3mbl (HOpMUPOBAHHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponp sBomonironHo#M 6uonoruu

B pa3paboTKe HAyYHBIX METOOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuKpPO3BOJIIOLHS U KOIBOIIOIUS
Mapa3uToB U UX X0351€B. MeXaHU3MBI
dbopMHUpOBaHUS YCTONYMBOCTH

K aHTHOMOTHKAM M CITOCOOBI OOPHOBI
C HEM.

JleMmoHcTpanuu

Tabauiel u cxembl: «CriocoObl
BHI000pa3oBaHus», «I eorpaduueckoe
BUI000pa30BaHue TPEX BUIOB
JIAaHJBIIICHY, «DKOJIOTHYECKOE
BUI000pa30BaHKE BUIOB CUHUILY,
«ITonumnnounel pactenuity, «Kamycrro-
peAeUHbIN THOPUIDY.

PackpbiBaTh copepxaHne TEPMUHOB U
HNOHSTUN: BUA00Opa30BaHUE, U30JIALINA,
KODBOJIIOLIUS.

XapakTepu3oBaTh BU1000pa3oBaHue
KaK pe3ysbTaT MUKPOIBOIIOIUH.
OOBACHATD POJIb U3OISAIUH

B 00pa30BaHUM HOBBIX BHJIOB.
XapaKkTepu30BaTh pa3IMyHbIE CIIOCOOBI
BU1000pa30BaHus (QI0NAaTPUYECKOE,
CHUMITaTPUYECKOE).

[TpuBOAUTE KOHKPETHBIC IPUMEPHI
BUJIOB, 00PA30BABIINXCS PA3TUUYHBIMU
crioco0amu.

[IpuMeHATh 3HaHUS CIOCOOOB
BU1000pa30BaHus Il OObSICHEHUS
IPUYUH MHOTO00pa3us BUIOB.
OOBACHATH BOSHUKHOBEHUE
YCTOMYMBOCTHU MaTOTE€HOB

K aHTUOMOTHKAM
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Oo0opynoBanme: repbapuu pacTeHU
OJM3KUX BUI0B, 00Pa30BABIINXCS
Pa3IMYHBIMU CIOCOOAMHU

Hrtoro yacoB o reme 14
3 | Tema «Makpo3Bo/IIOIUSA U €€ Pe3yJibTAThD)
3.1 | MakpoaBouttorusi. 1 Metoabl n3y4eHHs: MAaKpOIBOJIIOLINAH. PackpeiBath conep:xkanue TEpMUHOB U
[TaneoHTonOrMUECKHE [TaneonToNmOrn4YecKmue METObI MOHSTUN: MAaKPOIBOIIOIUS
METO/IbI U3yUCHUS n3ydeHus sBotonnu. [lepexoHbie (bunorenes), nepexoiHbIe (HOPMBI,
IBOJIIOLIUHU (GbopMbI U (PUTOTEHETHUECKUE PSIIBI (dunoreHeTUYECKUE PSIbI,
OpPraHHU3MOB. [AJIEOHTOJIOTHUSI.
JlemoHCcTpanuun XapakTepu30BaTh MAKPOIBOIIOLMIO KaK
TaOauiis! 1 cXeMbl: Ha/IBUJIOBYO 3BOJIIOLIMIO 00pa30BaHuUs
«DUIOreHETUUECKUN PAJT JIOIIAIN, KPYIHBIX TAKCOHOMUYECKUX €TUHULI.
«ApXEoNnTepuKcy, «3Bepo3yonie OOBSCHITH 3HAUCHUE
amepb, «Creromnedanbn, MAJICOHTOJIOIMYECKUX UCCIeI0BAaHUIN
«Punnopute, «CemeHHbIE JUTSl IOJTy4eHUs PaKkToOB HBOJIIOIUN
NarlOPOTHUKWY. OpraHU3MOB.
OO0opynoBaHme: KOJUIEKIUH, [TpuBOIUTH IPUMEPHI OPTaHU3MOB,
repOapyuu, MyJIsKH MCKOIIa€MbIX OTHOCSIIIMXCS K MIEPEXOAHBIM (popMaMm.
OCTATKOB OPraHU3MOB Ha3sbiBaTh Tpymnmbl OpraHu3MoB,
JUISL KOTOPBIX BOCCTAHOBJICHBI
(UIIOreHeTUYECKUE PSJIBL.
CpaBHHBATh MPOLIECCHI
MaKpO3BOIIOIUN U MUKPOIBOJIIOLUU
3.2 | buoreorpaduueckue 1 buoreorpaduyeckue MeToab! u3ydeHus: | PackpbiBaTh cofiepikaHue TEPMUHOB U
METO/IbI H3yUEHUS sBoonnu. CpaBHeHHE (DIOPHI U HNOHSTUIN: Ororeorpadusi, SHAEMUKH,
HBOJIIOLIMU (ayHbl MAaTEPUKOB U OCTPOBOB. PEJIUKTBHI.
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buoreorpaduueckue o61actu 3emiiu.
Buabl-sHIeMUKH U PETUKTHI.
JlemoHCcTpanuun

TabauIbl U CXEMBL:
«buoreorpaduueckue 30HbI 3eMITN»,
«/peiid koHTHUHEHTOBY, «PeTUKTHI».
Oo6opynoBanme: repOapuu; KOJUICKIIUH
HaCEKOMBIX

OO00CHOBBIBATh 3HAYCHHE
ounoreorpaduu 11 U3yICHUST
HBOJTIOITUU OPTaHU3MOB.

[lepeuncnsathy Ouoreorpaduyeckue
obnactu 3eMiid U OOBSICHATH MPUIHHBI
WX BBIICTICHUSI.

CpasuuBath Qiopy u (hayHy MaTeprUKOB
U OCTPOBOB, PACTCHUSI U JKUBOTHBIX
pa3HbIX Onoreorpaduueckux 00JaCTe.
[TpuBOIUTE MPUMEPHI PETUKTOBBIX
OpTraHU3MOB, BHIOB-IHJIEMUKOB.
OOBACHATH MPUUUHBI COXPAHEHUS
BUJIOB DHJIEMHUKOB M «)KUBBIX
MCKOTIACMBIX)

33

DOMOpHOIOTHYECKHE U
CpaBHUTEIILHO-
Mophoornyeckre
METOBI H3yUCHHSI
IBOJIIOIINH

DOMOpPHOIOTHYECKUE ¥ CPABHUTEIIHHO-
MOP(OIIOTHIECKIE METOIBI U3yUCHUS
ABOJIIONNH. ['eHeTHUYeCKHEe MEXaHU3MBbI
ABOJIIOIIMM OHTOTEHE3a U MOSIBIICHUS
ABOJIIOIIMOHHBIX HOBILIECTB.
['oMo0rnyHbIe ¥ aHATOTUYHBIE
oprasbl. PyauMeHTapHbIEe OpraHbl U
aTaBU3Mbl. MOJIEKYIISIpHO-
TeHETHYECKUE, OMOXUMUYECKUE U
MaTeMaTUYECKUE METOIbl U3YUYEHUS
ABOJIIOIMU. | OMOJIOTMYHBIE T€HBI.
CoBpeMeHHbIE METO/IbI TIOCTPOCHUS
(hUIIOreHETHYECKUX JICPEBHEB.

PackpbiBaTh copepxaHne TEPMUHOB U
HNOHSTUN: SMOpHOIIOTHS, MOP(HOIIOTHS,
TOMOJIOTMYHBIE U AHAJIOTUYHBIE OPTaHbl,
PYIUMEHTBI, aTaBU3MbI, OMOXUMHUYECKAs
TOMOJIOTHSL.

Xapakrepu3oBaTh SMOPHOIOTHUECKUE,
CPaBHHUTEIHbHO-MOP(OIOTHUECKHE,
MOJICKYJISIPHO-TEHETHYECKHUE,
OMOXMMHYECKHE, MAaTEMATUYECKUE
METO/IbI U3YUYECHHS 3BOJIOLUY.
OOBSACHITH 3HaYEHHUE IMOPHOJIOTHH,
CpaBHUTENBHOU MOp(doIOruH,
MOJICKYJISIPHOM I'€HETUKHU, OMOXMMMH,
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XPpOMOCOMHBIE MyTallMU U BOJIOIUSA
Fe€HOMOB.

JlemoHCcTpanuun

IToptpersr: K. M. bap,

A. O. Kosanesckuii, @. Mroiep,

9. I'ekkens.

Tabmuiel u cxeMbl: «HauansHbIe
CTaJn¥ SMOPUOHAIILHOTO Pa3BUTHUS
IMO3BOHOYHBIX KMBOTHBIX),
«["oMOnOTHYHBIC M aHAJIOTUYHBIC
Oopra"b, «PyaIUMEHTBI», « ATaBU3MBD»,
«XpoMOCOMHBIEC HAOOPHI YEIIOBEKA U
IIMMIIaH3E».

O6opynoBaHme: KOJUIEKIIUH,
repOapun, MyJIsiKHM TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpPTraHOB U aTaBU3MOB

OnonHGOPMATUKH JIJISI U3YUYEHUS
ABOJIIOLIMU OPTaHU3MOB.

OnenuBarte Bki1ag A. O. KoBajeBckoro
B Pa3BUTHUE HBOIIOLIMOHHOTO YUEHHSI.
OnuceIBaTh TEHETUYECKUE MEXAHU3MBI
HBOJIIOLIMY OHTOTE€HE3a U MOSIBJICHUS
SBOJIFOLIMOHHBIX HOBILIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPTAaHOB Y Pa3INYHBIX
OpPTaHU3MOB U OOBSICHATH IPUUUHBI UX
MOSIBJICHUSL.

[IpuBOIUTH IPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTAaHOB

y OpraHu3MOB Pa3HbIX
CHUCTEMATHYECKUX TPYIIIL.

[IpuBOAUTH TPUMEPHI OUOXUMHUYECKOM
Y TEHHOW TOMOJIOTHH.

OrnenuBath 3HaUEeHUE OMOMH(DOPMATHKU
JUUISL U3yYEHUSI 3aKOHOMEPHOCTEN
HBOJTIOIINH

3.4

OO0rme
3aKOHOMEPHOCTH
SBOJIFOLIAHN

OO6mme 3aKOHOMEPHOCTH (TIpaBHIIa)
9BONIIOLMU. [Ipunyun cmenvl yHKyu.
HeobOpatumocTs 3BOIOINN.
AnanTuBHas paaualusi.
HepaBHOMEpPHOCTH TEMITOB SBOJFOIHH.
JemoHCcTpanuun

PackpeiBath conepxanne TEpMUHOB U
MOHSATUM: CMeHa (PYHKIIUI OpPraHoB,
HEOOPaTUMOCTh IBOJIIOLIMH, a/1alITUBHAS
panuanys, HEpaBHOMEPHOCTb TEMIIOB
HBOJIIOLIMM, YEPEIOBAHUE ITIABHBIX
HaITPaBJICHUH 3BOJIIOLUN.
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Ta0muiel 1 cxeMbl: «[ TaBHBIE
HaIPaBJICHUS YBOIOIUNY, «O0IIHEe
3aKOHOMEPHOCTH 3BOJIFOLIHI

AHanM3UpoBaTh NPUUMHBI YEPETOBAHUS
TJIaBHBIX HAIPaBIICHUI 3BOJIOIUY.
[IpuBOAUTH MPUMEPHI MPOUCXOKIACHUS
OpPraHU3MOB OT
HECMEIMaTN3UPOBAHHBIX MTPEIKOB U UX
POrpecCUpYIOLIEH CrieuaTn3aluu.
OOBACHATH NPUYNHBI HEPABHOMEPHOCTH
TEMITIOB HBOJIIOIUH.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paananuy y OpraHu3MOB.

OOBICHATH TPUYUHBI HEOOPATUMOCTH
HBOJTIOIIAN

Nroro yacos 1o teme 6
4 | Tema «IIpoucxoxaeHue U pa3BUTHE KU3HU HA 3emMJie»
4.1 | I'umoressl 2 HayuHble rMunoTe3s IpOUCXOKACHUS PackpeiBath conep:xkaHue TEpMUHOB U

BO3HUKHOBEHUS XU3HU
Ha 3emiie

KU3HU Ha 3emie. AOUOTeHes3 U
nancnepmus. Jlonaydnsie
MIPEJCTABIICHUS O 3aPOKICHUU KU3ZHU
(kpeanmonusm). ['unoresa
MOCTOSIHHOTO CaM03apOXKACHUS KU3HU
u e€ onpoBepxkeHue onbitamMu O. Penu,
JI. Cnasnannanwy, JI. ITactepa.
[IpoucxoxieHue :KU3Hu U
acTpOOHOJIOTHS.

JdeMoHCcTpanuu

[Toptpetsl: @. Pequ, JI. Cniasmannanu,

JI. ITacrep.

MOHSATUI: KPEarlMOHU3M, BUTAJTU3M,
NaHCIepMusl, abMOreHes.

W3narate Hay4HBIE TUTIOTE3BI U TEOPUU
MPOUCXOKJICHUS KU3HU Ha 3emIe.
OnuennBath Bkiajg @. Penu,

JI. Cnannaunuanu, JI. [Tactepa

B (hopMUPOBaHKE HAYYHBIX B3TJISI0B
Ha IIPOUCXOXK/ICHUE KU3HU Ha 3eMJIe.
[lepeuncnarh cTaauu pa3BUTHS )KU3HU
Ha 3emJie, COrIacCHO TEOPUHU OHOI0A3a
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Tabanip! ¥ cxeMbl: «CxeMa oIbITa
@. Pequ», «Cxema omnbita JI. [Tactepa
10 U3YYEHUIO CaMO3apOKIACHUS
YKU3HI

4.2

OCHOBHBIE 3TaITbl
HEOPraHU4eCKOU
HBOJIOLINU

OcCHOBHBIE Talbl HEOPTaHUYECKOMN
sBomonuu. l1nanerapuas
(reosornyueckas) SBOJIIOIHS.
XHUMHUYeCKas YBOIIOLMUI. AOMOTEHHBII
CUHTE3 OPTaHUYECKUX BEIIECTB

n3 Heoprannyeckux. OnsiT C. Musnnepa
u I'. FOpu. O6pazoBanue MoIuMepoB
n3 moHomepoB. KoanepBarnas
runore3a A.M. Onmapuna, runoresa
nepBuyHOro 0ynboHa JIx. XoiaelHa,
reHetudeckas runoresa ['. Mémnepa.
Pu6o3umsr (T. YUek) u runoresa
«vupa PHK» V. I'un6epra.
dopmupoBaHrue MEMOpaH U
BO3HUKHOBEHHUE MPOTOKJICTKH.
JdeMoHcTpanuu

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

A. UN. Onapun, Ix. XonaeiH,

I'. Mémnep.

Tabmauub! u cxembl: «Cxema onbiTa
C. Munnepa, I'. FOpn», «Otansl
HEOPraHUYECKOM SBOTIOLUNY.

PackpsiBaTh copepkaHue TEPMUHOB U
MIOHSITHI: Fe0JIOrnuecKast YBOIIOIHS,
XAMUYECKast DBOIIONMS, aOMOTreHHbBIN
CUHTE3, IepBUYHas atMocdepa,
KOallepBaTHBIE Karuid, puOO3UMBI,
MPOOHOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE TaIlbl
XHUMHAYECKOH DBOJIOINH.

Ha3bpiBaTh XMMHMUYECKMUM COCTaB
NEePBUYHOM aTMochepsl 3eMIIH.
OuenuBath Bkiag C. Muiepa,

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

B (hOpMUPOBAHKE HAYYHBIX B3TJISI0B
Ha MPOUCXOKIEHUE )KU3HU Ha 3eMJI€.
OnuceiBaTh yCIOBUS, HEOOXOIUMBIC
JUTST aOMOTEHHOTO CUHTE3A
OPraHUYECKUX COCTUHECHUN.
[TpuBOAUTH IPUMEPHI MOJIEKYJI,

y KOTOPBIX BO3HUKIIU MPOTIECCHI
TCHETUYCCKOTO KOIMPOBAHUS U
(dbepMeHTaTUBHASI AKTUBHOCT.
OO0O0CHOBBIBAaTH HEBO3MOKHOCTh
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BupryaabHas 1adoparopHasi pabora
«MopgenupoBanue onbIToB Musnepa—
HOpu 1o nzyvenuto abMOreHHoro
CHUHTE3a OPraHUYECKUX COCTUHEHUN

B IIEPBUYHOI aTMOc(eper

MTOBTOPHOTO BO3HUKHOBEHUS )KM3HU Ha
3emiie

4.3 | Uctopus 3emiu u Uctopusa 3emin u MeToIbI €€ PackpeiBaTh copepkaHuEe TEPMUHOB U
METO/IbI €€ N3YUCHHUS n3ydeHus. Mckomaemple OpraHuyeckue | MOHSATHI: T€0XPOHOJIOTHS
octaTku. ['eoxponosnorus u €€ Mmeroapl. | (OTHOCUTENIbHAS, AOCOJIFOTHAS ),
OTtHocHTeNbHAS U a0COIOTHAs OKaMEHEIOCTH, METO/IbI
reoXpoHoJIorus. I'eoXpoHoIornyeckass | reoXpoHOJOTUH, T€OXPOHOJIOTHYECKas
LIKAJIA: 30HBI, 3Pbl, IEPUOBI, STIOXH. IIKaJIa: 0HBI, 3PbI, IEPUOJIbI, FTTOXH.
JlemoHCcTpanumn XapakTepu3oBaTh METOAbI H3yUECHUS
TabauIIbl ¥ CXEMBI: UCTOPUU 3EMIIH.
«I'e0XpOHOJOTHYECKAs KA. [lepeuncnsath pa3aenbl
Oob6opynoBanue: KOJJIEKIIUN r€OXPOHOJIOTHYECKOMN IIKAJIBI.
OKaMEHEIOCTEM, MOJE3HBIX OueHnBaTh 3HAUEHUE UCKOIMAEMbIX
MCKOMAEMBIX; MYJISKA OPTaHUYECKUX OCTAaTKOB JIJIsl U3YUYCHHS] UCTOPUHU
OCTaTKOB OPTaHU3MOB. Pa3BUTHS KU3HU HA 3eMIIe.
JlaGopaTopHnas padora OOBICHATH XapaKTep pacupeneneHus
«/3yueHure u onucaHue UCKOMaeMbIX HCKOTIa€MbIX OCTATKOB B 3€MHOM KOpe.
OCTaTKOB JIPEBHUX OPraHU3MOB) CpaBHUBATH METO/IbI A0COTIOTHOMU U
OTHOCHUTEIBHON Ir€0XPOHOJIOTUH
4.4 | HauanbHbIe 3Tarbl HauanbHble 3Tansl opraHnueckou PackpsiBaTh cosiep:kaHne TEpPMUHOB U

OpPraHU4YEeCKOn
ABOJIIOLUA

sBoatonuu. [TosBiieHne u 3BOIIIOIUS
MEPBbIX KIETOK. DBOIIOLIHS
MeTabonm3mMa. BO3HUKHOBEHHE TIEPBBIX
skocucTeM. CoBpeMEeHHbIE MUKPOOHBIE

MOHSATHUM: «ITOCIICTHUN YHUBEPCATbHBIN
001Ut IPeI0K», OTHOKICTOYHBIS
OpPraHu3MBbl, IPOKAPUOTHI, 3YKAPUOTHI,
CUMOUOTEHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBbIX

Ha 3emiie coobuiecTB. CTpOMATOIUTHI.
[IpokapHuOThI ¥ 3YKAPUOTHI.
[IpoucxoxaeHne 3ykapuoT
(cumOuoreHes3). IBOJIOIIMOHHOE
MIPOUCXO0KICHUE BUPYCOB.
JdeMoHCcTpanuu

Tabauiel u cxembl: «HavanbHbie 3TaIbI
OpraHu4ecKoil 3BosroHm», «Cxema
00pa3oBaHUsI 3YKAPUOT MyTEM
cumbuorenesa», « CTpoeHHE BUPYCa»

XapakTepu3oBaTh Ha4aIbHbIE ATATIbI
OPTaHUYECKOM 3BOJIFOLIUH.

[TpuBoauTH MpUMEPHI apoMOpP(HO30B
NEPBBIX OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS M IOKA3aTeJIbCTBA TUIIOTE3bI
cUMOMOreHesa.

JIoKa3bIBaTh MOJTyaBTOHOMHOCTb
MUTOXOHIPUMA U MIACTUM, UX
IPOUCXO0XKJIEHHUE OT IPOKAPUOTUUECKUX
KJIETOK.

Jlenatb BBIBOJBI O 3HAYEHUU
BO3HUKHOBEHUS (POTOCHHTE3A,
(dbopMupoBaHu sSApa IS JadbHEHIIEro
Pa3BUTHS )KU3HU Ha 3eMIIe.
XapakTepu3oBaTh FTUIOTE3bI
IPOUCXO0XKJIEHNS BUPYCOB

4.5

DBOJIIOLIMS SYKAPUOT

[Tpoucxox1eHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHUNE
OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX
OpPTraHU3MOB.

JlemoHCcTpanun

IToptper: 1. 1. MeuHukoB.

Tabauiel U cxeMbl: «HadaabHbIe STallb
OPTraHUYEeCKOM HBOJIOIUMNY, «Cucrtema
KUBOU NPUPOABDY

PackpbIBaTh coliepyKaHHE TEPMUHOB U
MOHSTHN: TTPOKAPHUOTHI, SyKAPHOTBI,
MHOTOKJICTOYHOCTb, CITeIIAATH3aIIs
KJICTOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOXKICHHE
MHOT'OKJICTOYHBIX OPTaHU3MOB.
CpaBHHBaTh 0COOCHHOCTH
9YKapUOTHUCCKHUX U TIPOKAPHOTHICCKUX
OpTaHU3MOB.

Ha3biBaTh OCHOBHBIE apOMOP(O3bI
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9YKApHUOT U OLICHHUBATH UX 3HAUCHUC IJIA
I[ElJ'ILHCﬁHICFO pa3sBUTHUA KU3HU

4.6 | OcHOBHBIE dTaNIBI OcCHOBHBIE 3TaIlbl 3BOJIIOLMY BBICIINX | PackpeIBaTh coxepkaHue TEPMUHOB U
HBOJTIOLIUHU pactennii. OCHOBHbBIE apOMOP(HO3bI MOHSTUN: BOAOPOCTH, PUHUOPUTHI,
PaCTUTEIBHOTO MUPA pacTeHMid. BbIxoa pacTeHMii Ha Cylly. | MXH, HallOPOTHUKOOOpa3HbIE, CEMEHHBIE

[TosiBEeHME CIOPOBBIX PACTEHUHN U NAITOPOTHUKH, FOJIOCEMEHHBIE,
3aBoeBaHue uMu cymn. CeMeHHbIE HOKPBITOCEMEHHBIE, OeCII0I0e
pactenus. [IpoucxoxieHne IBETKOBBIX | MOKOJIEHUE (CIIOPOQUT), TOJI0BOE
pacTeHuil. nokoJsieHue (rametodur).
JleMoHCTpanun [lepeunciATb OCHOBHBIE 3TaIIbI
Talauis! u cxembl: « ApoMop(o3bI ABOJIFOLIMU PACTUTEIBHOIO MUPA.
pacteHui», «Punnopursy, Ha3swiBaTh 0OcHOBHBIE apOMOPGHO3BI
«OIHOKJIETOYHBIE BOJIOPOCIINY, pacTeHU! U OLICHUBATh UX
«MHOTrOKJIETOYHBIE BOAOPOCIIN, HBOJIFOLIMOHHOE 3HAYEHHE.
«Mxn», «IlanmopoTHUKNY, CpaBHMBaTh 0COOEHHOCTH CTPOEHUS
«I"omoceMmeHHBIE pacTeHusA», «Opranbl | pacTCHUM pa3HbIX OT/CIOB
LBETKOBBIX PACTECHUI».
O0opynoBanme: repbapru pacTeHHIA
Pa3IMYHBIX OT/EJIOB.
IIpakTHuyeckasi padora
«3yueHrne ocOOEHHOCTEH CTPOCHUS
pacTeHui pa3HbIX OTAEIOBY

4.7 | OCHOBHBIE dTaIbI OCHOBHBIE 3Tallbl 3BOJIIOLIMU PackpeiBath conepxanne TEpMUHOB U

IBOJTIOLIMH )KUBOTHOTO
MUpa

KUBOTHOTO MHUpa. OCHOBHBIC
apomMop(ho3bl KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUTIOB.

TIOHSITUI: HpOCTCﬁHIPIC, INJI1aCTHUHYAaThIC,
KHUIOCYHOIIOJIOCTHBIC, ITIJIOCKHUC YCPBHU,
YICHUCTOHOI'UC, pr6BI, 3CMHOBO/JHBIC,
MMPECMBIKAIOIIUECS, IITUEI,
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ITepBbie XOp10BBIE )KUBOTHBIE. JKHU3HD
B BOJIC. DBOIIONHS O3BOHOYHBIX.
[Tpoucxoxaenne ampuduii u
pentunui. [Ipoucxoxaenue
MJIeKonuTaromux 1 ntuu. [IpuHnun
KIroueBoro apomopdoza. OcBoeHue
0eC03BOHOYHBIMHU U TT03BOHOYHBEIMH
KUBOTHBIMH CYIIIH.

JemoHCcTpanumn

Tabsuub! v cxembl: «Cxema pa3BUTHS
KUBOTHOT'O MHUPa», «ApoMop(]o3sbI
KUBOTHBIX», «[IpocTeimuey,
«KumeunonosaoctHbie», «Ilnockue
yepBu», «UiieHncTonoruey, « Peob,
«3eMHOBOJIHBICY,
«IIpecmbikaromuecsy, « [ ITuupn,
«MIEKOIMTAIOIIHE.
O6opynoBanme: KOJUIEKIIUU
HACEKOMBIX; BJIAXKHBIE IIPEapaThl
KUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKITUH UTJTIOKOXKHUX; CKEIICThI

MMO3BOHOYHBIX )KUBOTHBIX; Yyuesia MTHII
U 3BEpEH.

IIpakTnueckas padora

«M3yuenmne ocoOOEHHOCTEH CTpOEHUS
MTO3BOHOYHBIX KUBOTHBIX)

MJICKOIIUTAIOIINE, SKTOIEPMA,
SHTOJEPMA, ME30JIEPMA, IBY CTOPOHHSIS
CHUMMETpPHS, TETNIOKPOBHOCTb.
[IepeuncnsiTh OCHOBHBIE 3TAIIbI
ABOJIFOLIAN )KUBOTHOT'O MUPA.
Ha3zbiBaTh OCHOBHBIE TIp€ajlanTaluu,
CIOCOOCTBOBABIIINE BBHIXO/TY dKUBOTHBIX
Ha CYyIIy.

OueHnBaTh 3HAYCHUE PA3BUTHUSA
HEPBHOW CUCTEMBI JJIsI PUCTIOCOOICHUS
YKUBOTHBIX K YCIIOBUSIM OKPY KarOLIEH
Cpeabl.

OOBSACHITH MPUYHUHBI SBOJIFOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MTUL], MICKOIUTAOIIX
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4.8

Pa3Butue xxn3au
Ha 3emiie

PazBuTHe XM3HU Ha 3eMiie 10 3paM U
MEPUOJAM: apXxeu, MPOTEPO30H,
majaeo30M, Me30301, KaiiHo301. O0mmas
XapaKTEPUCTHKA KJIMMaTa u
reoJIOTHYeCKHX npoueccos. [losBnenune
Y PaclBET XapaKTEPHbIX OPraHU3MOB.
YrneoOpa3zoBaHHe: €ro yCIOBHS U
BJIMSIHUE HA Ta30BbIM COCTAaB
aTMocQepBbl.

MaccoBbie BBIMUpAHUS —
3KOJIOTUYECKHE KPU3HUCHI ITPOLLIOTO.
[IpyyuHbI U CAEACTBUSI MACCOBBIX
BbIMUpaHuil. COBpEMEHHBIM
3KOJIOTUYECKHAMN KPU3UC, €T0
ocobenHocTtH. [Ipobiema coxpaHeHus
O6uropaszHooOpasus Ha 3emIie.
JemoHCcTpanumn

Tabnuiel U cxeMbl: «Pa3BUTHE KU3HU
B APXEUCKOU 3pe», «Pa3BUTHE KUZHU
B IIPOTEPO30MCKOU 3pe», «Pa3Burtne
YKU3HU B MAJICO30MCKOU 3pE»,
«Pa3BuTHE KU3HU B ME3030KUCKOU IPER,
«Pa3BuTHE KU3HU B KANHO30MCKOU
ape»

PackpsiBaTh coniepkaHne TEpPMUHOB U
MIOHSATUM: apXe, apxebaKkTepuu,
IMaHOOAKTEPUH, POTEPO3OH,
najneo3oil, keMOpuil, OpIOBUK, CHIIYD,
JIeBOH, KapOoH, nnepmb, [lanres, TeTuc,
TPUJIOOUTHI, pUHHUO(DUTHI,
PaKOCKOPITHUOHBI, TAHITUPHBIC PHIOHI,
KOTHJIO3aBPbl, M€30301, [ OHJ1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJl, XBOWHBIE,
TMHKTOBBIE, CATOBHUKOBBIE,
OeJIEeMHUTBI, aMMOHUTBI, TUHO3ABPbI,
apXEONTEPUKC, TOKPBITOCEMEHHBIE,
KanlHO30M, NaJeOTeH, HEOT'eH,
AHTPOITOTEH, MACCOBOE BEIMUPAHHUE.
XapakTepu30BaTh pa3BUTHE KU3HU
Ha 3eMJIe IO 3paM U MEePUOJIaM.
YcTaHaBIMBaTh 3aBUCUMOCTb MEK]Y
re0JIOTMYECKUMU MPOLIECCAMM,
M3MEHEHUSIMU KJIIMMAaTa U MPOLeCCaMu
B )KUBOU IIPUPOE.

OOBICHATH TPUYHMHBI PACI[BETA
CUCTEMATUYECKUX IPYIIT OPTraHU3MOB
B PA3JIMYHBIE OPbl U IEPUOLBI.
AHaIM3UpPOBaTh MPUYUHBI U CIIEICTBUS
MacCOBBIX BBIMUPAHHUI.

HasbiBath ocHOBHBIE apOMOP(PO3BbI
pacTEHUN U )KUBOTHBIX.
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[TpuBOIUTH IPUMEPHI IEPEXOTHBIX
(dbopM OpraHu3MOB.
AHanu3upOBaTh Iy TH PEIICHUS
po0JIeMbI COXpaHEHUS
Oouopa3noobOpasus Ha 3emiie

4.9

COBpCMCHHa}I CHCTEMA
OpPraHn4YcCKOIro Mupa

CoBpeMeHHas cucTeMa OPraHuYeCcKoro
mupa. [Ipuanumne! knaccudukanum
opranu3MoB. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIILI OPraHUu3MOB.

JlemoHCcTpanun
Tabsuue! u cxembl: «CoBpeMeHHas
CUCTEMA OPraHUYECKOI0 MUPa»

PackpsiBath copepkanrie TEPMUHOB U
MOHSATUH: OaKTEPUH, ApPXEH, BHICILINE
pacTteHus, 3eNE€HbIE BOJIOPOCIIH,
OarpsiHKU, Oypble BOJIOPOCIIH,
MOXOBU/IHBIE, TATOPOTHUKOBUTHBIE,
XBOIICBUIHBIC, TIIIAYHOBUTHBIC,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE,
MPOTUCTHI, KAIIICYHOIIOJIOCTHBIE,
MJIOCKUE YePBU, KPYTIIbIC YEPBH,
KOJIbYaThle YEPBH, YWICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKUE, XOPJAOBbIE,
rpuOBbI, TUIIAHUKHA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIC CHCTEMATHIYECCKUE
IpyIIbl OPraHU3MOB.

OOBSACHSITH MPUHITUIIBI KJTACCU(DUKALTUU
OpraHU3MOB.

[lepeuncnaTh OCHOBHbBIE IPU3HAKU
MIPOKApHUOT, PACTEHUN, KUBOTHBIX,
rpu0OB, KPaCHBIX M OYpPbIX BOJOPOCIIEH.
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[IpuBOINTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CHCTEMATUYECKUX IPYIIII
OpPraHU3MOB

Hrtoro yacos 1o teme 15
5 Tema «IIpoucxoxkaeHue 4eJ0BEKa — AHTPOIOTeHe3»
5.1 | AuTpomnonorus — 1 Pa3nensl 1 3a1a4n aHTPONIOJIOT UK. PackpeiBath conepxanne TEpMUHOB U
HAayKa O YEJIOBEKE MeTonbsl aHTPOIIOJIOTHH. HNOHSTUN: aHTPONOJIOT s, MOpdoorus,
JleMOHCTpanun aHTPOIIOT€HE3, AHTPOIIOMETPH,
Talauis! u cxembl: «MeTobl PEKOHCTPYKIIHSL, apXE0JI0THs,
AHTPOIIOJIOTUIY. THOTrpadus.
OobopynoBanme: MyJIsHKU HassiBaTh pazaensl u 3aqaumn
OKaMEHEJIOCTEH, PEIMETOB AHTPOIIOJIOT M.
MaTepualbHOU KyJIbTYphI IPEAKOB XapakTepru3oBaTh METOIbI
yenoBeka; poTorpaduu HaX00K AHTPOIIOJIOTMHU Y CPAaBHUBATh UX MEKY
HCKOIIAa€MBIX OCTAaTKOB YeJIOBEKA co00Iii.
Be1aensaTs BOpoChl 3BOIOLNAN
YeJI0BEKa, UCCIIEyEeMble IIPU TOMOILHN
pa3IUYHBIX METOJOB
5.2 | Pa3ButHe 1 CraHoBIIeHME NIPEACTaBICHUI PackpbIBath conepxkxaHue TEPMUHOB U
IpEeICTaBIECHUI O MPOUCXOXKJACHUH YEIOBEKA. NOHSATUI: aHTPOIIOT€HHAs TEOPUS,
O IIPOUCXOKICHUU Penuruosselie BO33peHUs. TpyZaoBas Teopus, Homo sapiens.
YeJIoBeKa CoBpeMeHHbIE HAyYHbIE TEOPHH. OuenuBatb Bknaa Y. Japeuna

JdeMoHcTpanuu

[Toptper: Y. /lapBuH.
TaOuunb! 1 cxeMbl: « MeToabl

AHTPOIIOJIOTHUWMY .

B Pa3BUTHUE MIPEACTABICHUIM

0 MPOUCXOKIECHUN YETOBEKA.
ApryMEHTHPOBAaHHO KPUTHUKOBATh
PEIUTHO3HBIE PEICTABICHUS
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OGopynoBanme: MyJsiKu
OKaMEHEeIJIOCTEe, TPEIMETOB
MaTepuaIbHON KyJIbTYpPHI TIPEIKOB
YesoBeKa; penpoaykiuu (pororpadun)
KapTUH ¢ MU(DOTOTHUYESCKIUMH U
OuOIeCKUMU CIOKEeTaMU
MPOUCXOXKICHUS YETIOBEKA

0 MPOUCXOKICHUH YEJIOBEKA C MO3UIIUU
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTh HAy4YHbIE TEOPUU
MPOUCXOK/ICHHS YeJIOBEKA

53

MecTo yenoBseka
B CUCTEME
OPTraHUYECKOTO MUpA

CX0ncTBO YENOBEKA C ) KUBOTHBIMHU.
CucreMaTuuecKoe MoJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOACTBA
YeJI0BEKA C )KUBOTHBIMMU:
CpPaBHUTEIHHO-MOP(OIOTHUECKHE,
aMOpuosIoruyeckue, Gpru3noJIoro-
OMOXMMHUYECKHE, TTOBEICHYCCKHE.
OTnanyus 4enoBeKa OT KUBOTHBIX.
[IpAMOX0kKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM Ipu3HaKoB. Pa3Butue
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOU
CUCTEMBL.

JleMoHCcTpauu

Tabauiel U cxembl: «I'010BHOI MO3T
4eoBeKay, «YemoBekooOpa3HbIe
00e3bsHBI», « CKeJIeT YeJIoBeKa 1
CKeJIET IMMITaH3e», «Py1MMeHThI 1
aTaBU3MBbD».

O0opynoBaHme: CKENET YEIIOBEKA;
MOJIENb YEpETa YEI0BEKA U Yyepena

PackpeiBaTh coniep:kaHue TEPMUHOB U
MOHSTUI: PYJUMEHTHI Y YEJIOBEKa,
aTaBU3MBbI Yy U€JIOBEKa,
MPSIMOXOXKICHHE, BTOPasi CATHAIbHAS
cucTeMa.

OnpenensaTs CHCTEMaTHIECKOE
MIOJIOKEHUE YEJIOBEKA B OPTaHIMYECKOM
MUpE.

BoIABIATH 4e€pThI CXOJCTBA U PA3IAUHS
YeJIOBEKA M JKUBOTHBIX.
XapakTepru3oBaTh CBUICTEIIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBEHO-MOP(OJIIOTUYECKUE,
aMOpuoIoTrHYecKre, Gru3noIoro-
OMOXUMHUYECKHE, TOBEACHYECKHUE).
[IpuBOAMTH MPUMEPHI ATABU3MOB U
PYJIUMEHTOB Y YeJIOBEKa.

OmnuceIBaTh MPU3HAKY YETIOBEKA,
c(opMHUpOBABIIIHECS B CBSI3H

C Ip€BECHBIM 00Pa30M KH3HU MIPEIAKOB
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IIMMIIaH3€; MOJENb KUCTH YEIOBEKA U
KMCTH IIUMITIaH3E.

JlabopaTtopHasi paGora

«3yueHrne oCOOCHHOCTEH CTPOCHUS
CKEJIETA YeJIOBEKA, CBA3aHHbBIX

C IPSIMOXOKIAECHUEM

U TIPSIMOXO0KJIEHUEM.

BbIABISTE IPUUMHBI 0COOEHHOCTEM
CTPOEHMSI Uepera YeJIoBeKa

10 CPABHEHHUIO C YEJIOBEKOOOPa3HBIMU
00e3bsHaMH.

CpaBHUBATH OPYIUNHYIO JIESITEIBHOCTh

YeJI0BEKA U )KUBOTHBIX.
CpaBHUBaTh 0COOCHHOCTH BBICIIIEH
HEPBHOU JIEATETLHOCTH YEIOBEKa U
YKUBOTHBIX

5.4 | IBWKyIIHE CUITBI JIBmoky1iue cuibl ((paKTopsbl) PackpeiBath conep:xkaHue TEpMUHOB U
(paxTopsr) aHTPOIIOreHe3a: OMOJIOTUYECKHE, MOHATUI: HACJIEICTBECHHAs
aHTPOIIOreHE3a conpaibable. COOTHOLIEHUE U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOP,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyAMiTHas NeATEIbHOCTD, IPYIIIIOBOE
(akTOpOB B AaHTPOIIOT€HE3E. COTPYJIHUYECTBO, OOIICHNE, PEYb.
JlemoHCcTpanuun XapakTepu30BaTh ABUKYIIUE CHIIbI
Tabnuup! ¥ cxemsl: «/[BHXKyIue CUIIBL | aHTPOIIOreHe3a: OMOJIOTUYECKUE U
AHTPOITOTCHE3a. COILIMAJIbHBIE
OO6opynoBanme: MyJIsKU IPEAMETOB
MaTEpPUAIIBHON KyJIbTYPbI IPEJKOB
4eJIoBeKa

5.5 | OcHOBHBIE CTAAUU OCHOBHBIE CTaIUH AHTPOIIOI€HESA. PackpbiBath conepxaHue TEPMUHOB U

aHTPOIIOreHEe3a

Pannue yenoBekooOpa3Hbie 00€3bsIHBI
(TpOKOHCYJIBI) ¥ pAaHHUE TTOHTHIBI —
0011I1e MPEJIKK YEI0BEKOOOPa3HBIX
00e3bsIH U JItoJIel. ABCTPATOMUTEKN —
JIIBYHOT'M€ TIPEIKH JIF0Ier. HenoBek

IIOHSATHN: aBCTpaJIonuTeK, Yenosek
yMelblid, YenoBek MpsaMOXOIAIINH,
UYenogek revaensoeprckuii, Yenorek
HEAHAEPTAJIbCKUN, KPOMaHbOHELL,
JICHHCOBCKHUH 4YeJIoBeK, YenoBek
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YMEJIbIi, TIEPBbIE U3TOTOBJICHUS
opynuil Tpyna. Hemosek
NPSIMOXOISIIMNA U TIEPBBIN BBIXO
mrozeit 3a mpenensl Appuku. Yenosek
reienb0epreKuil — OOIIH MPeIoK
HEaHJEPTaIbCKOIO YeJIOBEKA 1
YeJI0BEKa pa3yMHOro. Yemosek
HEAHJIEPTAJIbCKUM KaK BU] JIIOJICH
XO0JIOTHOTO KiuMmara. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JI0BEK, OCBOCHHE
KOHTHUHEHTOB 3a nipejenamu Appuku.
[TaneoreneTrka U najeoreHOMHMKA.
JleMoHcTpanuu

Iloprperst: JI. Jlukn, A. S. Porunckui,
M. M. I'epacumos.

TaGauIbl ¥ CXEMBI: « IBOIIOIIMOHHOE
JIPEBO YEJIOBEKAY, K ABCTPAIIOIIUTEK),
«Yenosek ymenbiin», «Hemoek
MPAMOXOAAIINNY, «J{€eHUCOBCKHMN
yenoBek», «Heanaepranbuby,
«KpomanboHLB, «IIpenku yenoBekay.
OobopynoBanme: MOJIENIA TOpPCa
MPEJIKOB YEJIOBEKA; MYJISKA MPEAMETOB
MAaTEPUAIIBHOU KYJIBTYPBI IPEJIKOB
YyeJI0BeKa

pa3yMHBII COBPEMEHHOTI'O THUIIA,
[1aJICOr€HETUKA.

XapakTepu3oBaTh OCHOBHBIE CTAIUN
aHTPOIIOTEHE3A.

BBISIBAATE MPOrpECCUBHBIE YEPTHI,
IIOSIBUBLIMECS Y NMPEIKOB YEJIOBEKA

Ha Pa3HbIX CTAJIUSIX aHTPOIIOTEHE3A.
[IpuBOINTH MPUMEPHI IPEACTABUTEIIEH
OCHOBHBIX CTaJMii aHTPOIIOTEHE3a:
ONMCBHIBATH UX AHTPOIIOMETPUUECKUE
JaHHBIE, 00pa3 JKU3HU U OPYIUs TPY/a.
CpaBHUBATH NPECTABUTENEN OCHOBHBIX
CTAJIM{ aHTPOIIOTCHE3a
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5.6

DBOIIONUAA
COBPEMEHHOTO
4eJIoBEKa

DBOIOLMS COBPEMEHHOTO YEJIOBEKA.
EctectBeHHbIi 0OTOOP B MOMYJIALUAX
yenoBeka. MyTalMOHHBIN TPOLIECC U
nosmmopdusm. [lonynsaunonHsie
BOJIHBI, peli( reHOB, MUTpalus 1
«3(dexT ocHOBaTEN D B MOMYIISILUSIX
COBPEMEHHOT0 YEJIOBEKA.
JdeMoHcTpanuu

TaOauisl ¥ cxembl: «ITarbl SBOTIOLUU
YEJIOBEKa»

PackpsiBaTh copeprkaHue TEPMUHOB U
MOHATHUMN: MYTAallMOHHBIN ITPOLIECC,
noJIMMOopdU3M, OMYJISIIUOHHbBIE
BOJIHBI, Apeii) reHOB, MUTpaIIUs,
«3(P(DHEeKT OCHOBATENN.
XapakTepu3oBaTh POk €CTECTBEHHOTO
oTOOpa B MOMYJIAIUSIX COBPEMEHHOTO
YyeJioBeKa.

OueHuBaTh poJib MyTalMOHHOTO
mpoiiecca, MOMyJISIUOHHBIX BOJIH,
npetida reHoB, Murpanuu, «3pdexra
OCHOBATEJISH» B 3BOJIOLUN MOMYJISLANA
COBPEMEHHOTO YeJIOBEKA.

[TpuBoAMTHE MpUMEPHI PaKTOPOB,
CIIOCOOHBIX BBI3BATH MOIMYJISIIMOHHBIC
BOJTHBI B DBOJIFOITUU COBPEMEHHOTO
YeJIOBEKa

5.7

YeoBeueckue pachl.
MexaucuurHapHbie
METOJbl aHTPOIIOJIOTUU

Yenoseueckue pacol. [lonsaTue o pace.
bospiine pacel: eBponeonHas
(eBpasuiickas), aBCTpajIO-HErPOUIHAS
(?xBaTOpHUANIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u
IyTH pacceyieHus YeJIoBeKa 1Mo
riaHete. EquHCTBO yenoBeueckux pac.
Hay4Hast HeCOCTOSITEIBHOCTh pacu3Ma.
[Ipucnoco61eHHOCTh YelloBeKa

K Pa3HbIM YCIIOBUSIM OKpY>Karolen

PackpriBaTh conep:kaHue TEPMUHOB U
MIOHSITUI: paca, pacoreHes, pacusm,
COLIMAJIbHBIN JAPBUHU3M.
XapakTepru30BaTh MPU3HAKUA OOJIBIINAX
pac JesoBeKa: eBpONeOnu THOM
(eBpa3uiiCKoil), aBCTPaIO-HErPOUTHOM
(?KBaTOpUAIILHOM ), MOHTOJIOUTHOM
(a3UaTCcKO-aMEepUKAHCKOM).

BBISBIATH IPUYMHBI BOSHUKHOBEHUS
4eJIOBEYECKHX pac.
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cpensbl. BnusiHue reorpaduyeckoit
cpenbl u nperida reHoB

Ha MOPGOJIOTHIO U (PU3UOTOTUIO
YEJIOBEKA.

MexIucuuIMHapHble METOIbI

B pu3uuecKoi (OMOIOTHYECKO)
AHTPOMOJIOTMH. DBOIOLHOHHAS
AHTPOMOJIOTHS U MTAaJICOaHTPOIOJIOTUS
YEJIOBEYECKHUX MTOMYJISIUN.
buoconunanbHbie ucciie10BaHUs
pUpokl yenoBeka. ccnegoBanue
KO3BOJIIOIIUN OMOJIOTHYECKOTO U
COLMAIBHOTO B YEJIOBEKE.
JdeMoHcTpanuu

Tabauiel U cxeMbl: «Pachl 4eJIoBEeKay.
IIpakTH4yeckas padora

«M3yyeHne 5KOJIOTUYECKUX afanTalni
YEJI0BEKA»

[IpuBOINTH TPUMEPHI ATAIITUBHBIX
IIPU3HAKOB y IIPEACTABUTENIEU
YEJI0BEUECKUX pac.

[IpuBOANTH CBUIETEILCTBA €IUHCTBA
IIPOUCXOKICHHSI YEJIOBEUECKHUX PaC.
ConocTaBisTh aIaNTUBHBIE THUIIBI
JIXOJIEH C PaCOBBIMHU IPU3HAKAMU.
JloKa3pIBaTh HAYYHYIO
HECOCTOATEIILHOCTD pacu3Ma

Hroro yacos no teme 10
6 | Tema «IkoJiorusi — HAyKa 0 B3AUMOOTHOIIEHUSAX OPraHU3MOB U HAIOPraHU3MEHHBIX CUCTEM € OKPY KAIoIIei
cpenon»
6.1 | 3apoxaenue u 1 3apoXKACHUE U PA3BUTHE SKOJIOTHUN PackpbIBaTh cojiepkaHie TEPMHUHOB U

pPa3sBUTUC S3KOJIOT'NH

B Tpyaax A. I'ym6onsara, K.®. Pynbe,
H.A. CeBepuioBa, J. I'ekkerns,

A. Tencnu, B.H. Cykauéna. Pa3aensi u
3a7a4M SKOJIOTHH. CBSI3b SKOJIOTHU

C IpyTUMHU HayKaMHu.

IIOHSATHN: KOJIOTHs, ayTIKOJIOTHS,
CHUHAKOJIOTHUsI, IKOJIOTHS COOOIIECTB U
DKOCUCTEM, IKOJIOTHS BUJOB U

MO JISIUH.

XapakTepu30BaTh OCHOBHBIC JTAIIbI
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JemoHCcTpanuun

[Moptpetsr: A. 'ymGonbar,

K. ®@. Pynne, H. A. CeBep110B,

3. I'ekkenp, A. Tencnu, B. H. Cykaués.
Ta0muib! ¥ cxeMbl: «Pa3aensl
AKOJIOTHI

3apOXKACHUS U Pa3BUTHUS DKOJIOTUU KaK
HAyKH.

[TpuBOIUTH IpUMEPHI 0OBEKTOB
W3YUYCHHUSI DKOJIOTUH.

Ha3biBaTh OCHOBHBIE 33/1a4H, CTOSLINE
nepes y4€HbIMU-IKOIOTaMH.

VY cTaHaBIMBaTh B3aUMOCBSA3b 3KOJIOTHH
C IpyTMMH HayKaMH

6.2

MeToabl YKOJOTHH.
3HaueHHne
YKOJIOTHYECKHUX
3HAHUH IS YeJIOBEKA

Metonsl 3xonoruu. [lomessie
HaOMoAeHUsS. DKCIIEPUMEHTHI

B 3KOJIOTHH: IIPUPOIHBIE U
nabopaTtopHble. MonienupoBanue
B 9KOJIOTMM. MOHUTOPHHT
OKPYXKarOUIEH CPeIbl: JTOKAJIbHBIM,
PETHOHANILHBIN U TT100aTbHBIH.
3Ha4YeHUE FKOJOTUUECKUX 3HAHUI
JUISl 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33pPEHNE KAK OCHOBA CBA3EH
YEJIOBEYECTBA C IPUPOIOH.
DOopMHUPOBAHUE IKOJIOTUYECKOU
KYJIbTYPbI U 9KOJIOTHYECKOU
IPaMOTHOCTH HACEJICHUSI.
JlemoHcTpanuu

TaOuub! U cxeMbl: «MeToIbl
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKpY>KaroIlel CpelIb».

PackpsiBaTh conepkanue TEPMUHOB U
MIOHATHUH: MOJIEBBIC HAOJIIOICHHUS,
MOHHMTOPHHT OKPY>KaIOIIEH CpeIbl,
MO/JICIIMPOBAHUE, SKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METOIbI IKOJIOTUU.
[TpuBOAUTH MPUMEPHI TTOJEBBIX
HaOJIIOJICHUM B DKOJIOTHH.

BrisBnssTH 0COOEHHOCTH MOHUTOPUHTA
OKPY’KaroIIEH CPEAbI KaK METO1a
YKOJIOTHYECKHUX UCCICIOBAHMUH.
OO00CHOBEIBATh 3HAUEHHE
AKCIIEPUMEHTOB B YKOJIOTUYECKUX
HCCIICIOBAHMAX.

CpaBHUBaTh J1a0OpATOPHBIC U
MIPUPOJHBIEC SKCIIEPUMEHTHI KAK METOIbI
9KOJIOTMYECKUX MCCJICOBAHHUM.
O1uieHuBaTh 3HAYEHUE ITPOTHO3UPOBAHUS
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JlabopatopHasi paGora
«3yueHre MeTo10B 3KOJIOTUYECKHUX
HCCJICJOBAHUI

KaK METOJ1a DKOJOTMIYECKHUX
HCCJICIOBAHUN.

O00CHOBBIBATH HEOOXOAUMOCTD
9KOJIOTMYECKUX 3HAHUHU

JIJIs COBPEMEHHOT0 YeJI0BeKa

Htoro yacoB o reme 3
7 | Tema «Opranusmsbl 1 cpea 00UTAHU»
7.1 | DKonoruueckue 1 DkoJsioruueckure pakTopsl U PackpseiBath conep:xkaHue TEpMUHOB U
bakTopsI 3aKOHOMEPHOCTH WX JICUCTBUS. MOHSTUI: HKOJIOTHYECKUH (haKkTop,

Knaccudukanus 3x010ruaeckux
(bakToOpoB: aOMOTUYECKHE,
OmoTHYecKue, anTpornoreHnnie. O0mme
3aKOHOMEPHOCTH JIEUCTBUS
sKosorudyeckux paxtopos. [Ipasuio
muHumyMa (K. [npenrens,

1O. JInOux). TonepaHTHOCTb.
OBPUOMOHTHBIC U CTEHOOMOHTHBIE
OpTaHU3MBL.

JdeMoHcTpanuu

Tabauiel U cxeMbl: « IKOJIOTHYECKHE
(haxTopb».

Oo6GopynoBanme: repOapuu u
KOJUIEKI[UU PACTEHUN U )KUBOTHBIX,
MIPUCTIOCOOJICHHBIX K BIUSHUIO
PA3IUYHBIX IKOJIOTHYECKUX
(dakTopoB

OMOIOTHYECKU OTITHMYM,
OTPaHUYUBAIOIIHNK (JIMMUTHPYOIIIHH)
dakTop.

KnaccudummpoBarh S5KOJIOTHYECKHE
(baKkTOpPHI 1O Pa3HBIM OCHOBAHUSIM.
XapaxkTepu3oBath 0011
3aKOHOMEPHOCTH JICUCTBUS
IKOJIOTUYECKUX (HaKTOPOB.
OO060CHOBBIBATH JCHCTBHE 3aKOHA
ONTUMYyMa 1 3aKOHa OTPaHUYHUBAOIIETO
dakTopa.

[TpuBOIUTE PUMEPHL:
WLTIOCTPUPYIOITUE IEHCTBHUE TIPaBUIa
MUHUMYMa, OTPAaHHYHBAIOIIETO
dakTopa, 3BpUONOHTHBIX U
CTCHOOMOHTHBIX OPTaHU3MOB
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7.2

AOuoTnyeckue
daxTopsl. CBeT Kak
HKOJIOTUYECKUU

dakTop

Aobuotnueckue paktopbl. CBET Kak
sKosornueckuit pakrop. [eiictBue
Pa3HbBIX YYaCTKOB COJTHEYHOIO CIIEKTPa
Ha OPraHu3Mbl. DKOJIOTUYECKHE
TPYIIbI PACTEHUN U KUBOTHBIX

10 OTHOIIIEHHUIO K cBeTy. CUrHambHas
pousib cBeTa. POTONEPUOAU3M.
JdeMoHCcTpanuu

Tabnuiet u cxembl: «CBETOBOM
CHEKTP», « IKOJOTUUECKUE TPYTIIIHI
’KUBOTHBIX TI0 OTHOIIIEHUIO K CBETY».
Oo6opynoBanme: repoapun
CBETOJIIOOMBBIX, TCHENIOOMBBIX U
TEHEBBIHOC/TMBBIX PACTCHUM;
CBETOJIIOOMBEIC, TCHEIIOOUBBIE U
TEHEBBIHOCTMBBIC KOMHATHBIC
pacTeHusl.

JlaGopaTopHnasi padora
«BpIsBICHNE TTIPUCTIOCOOICHUT
OpraHU3MOB K BIIUSIHUIO CBETa»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUI: CBET, POTONEPUOAU3M.
XapakTepu30oBaTh JCHCTBUE CBETA KAK
HKOJIOTHYECKOTO (haKkTopa.

CpaBHUBATH JEHUCTBUE PA3HBIX
YYaCTKOB COJIHEYHOTI'O CIIEKTpa

Ha OpPTraHU3MBl.

BhISBIATE 0COOCHHOCTH CTPOCHUS U
KUBHEJEATEILHOCTU PACTCHUM pa3HbIX
HKOJIOTUYECKUX TPYII MO OTHOIIEHUIO
K CBETY (CBETOIIO0MBbIC, TEHEIOOUBEIE,
TEHEBBIHOCIIUBLIC).

[IpuBOANTE NTPUMEPHI PACTEHUIN PA3HBIX
HKOJIOTUYECKUX TPYII MO OTHOIICHUIO
K CBETY.

BoIsSIBISITE 0COOCHHOCTH CTPOEHUSI U
KU3HEJEATEIbHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUYECKUX TPYII [0 OTHOIIECHUIO
K CBETY (HEBHBIC, CYMEpEUHBbIE,
HOYHEIC).

[IpuBOIUTH TPUMEPHI JKUBOTHBIX
Pa3HBIX PKOJOTUUECKUX TPYIII

110 OTHOIIEHHUIO K CBETY.
OO60CHOBBIBATH 3HAUEHUE
dboToneprnoan3Ma B KU3HU OPraHU3MOB
U JUIsl TPAKTUKHU CEITbCKOTO

XO0351CTBA

126



7.3

AolOuoTnueckue
(bakTopsI.
Temmeparypa kak
YKOJOTUYECKUM

bakTop

TemrmepaTtypa Kak 3KOJIOTUYECKUAMN
dakrop. JlelicTBue TeMepaTyphbl

Ha opra"nu3Msbl. [loMkunoTepMHbIE U
rOMOMOTEPMHBIE OPTaHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JleMoHCcTpauu

Tabsumup! u cxembl: «TennoKpoBHbIE
AKUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY.

O6opynoBanue: repbapuu u
KOJUIEKI[UU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTONYMBBIX
PACTEeHMI; Yyyesa NTULl U 3BEpEn.
JlabopaTopHas padora
«BpIsiBIEHNE IPHUCTIOCOOIEHUI
OPraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»

PackpbiBaTh cosiepxanne TEPMUHOB U
MOHSTUI: TEMIIEPATYPA,
MOMKUIIOTEPMHBIE (XOJIOAHOKPOBHBIE),
roMOMOTepMHbIE (TEILNIOKPOBHBIE)
OpraHu3Mbl, aHaOMO03, IBPUTEPMHbIEC
OpraHu3Mbl, CTCHOTEPMHBIE OPTraHU3MBI,
TEPMOPETYJISALIHS.

XapakTepu3oBaTh JICHCTBUE
TEeMIIepaTyphbl Ha OPraHU3MBI.

BbIBIIATH 0COOCHHOCTH CTPOEHUS U
KU3HEJEATEIbHOCTU MOMKUIOTEPMHBIX
(XOJI0THOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeNIOKPOBHBIX ) ’KUBOTHBIX.
[IpuBOIUTH MPUMEPHI MOMKUIOTEPMHBIX
(XOJIOJJTHOKPOBHBIX) K TOMOMOTEPMHBIX
(TETIOKPOBHBIX ) ’KUBOTHBIX.
BrIsBISITE 0COOEHHOCTH CTPOEHUS U
KU3HEIEATEITPHOCTH TEIIOMIOOUBHIX,
3UMOCTOMKHX, MOPO30YyCTOMYNBBIX
pacTeHUN.

[IpuBOIUTH TPUMEPHI TEILTOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
pacTEHUN.

[IpuBOIUTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | Abuotuueckue Bi1a)kKHOCTB KaK 9KOJIOTUYECKUAN PackpsiBaTh conepKaHue TEPMUHOB U
(axTopsl. BnaxxHocts ¢axrop. [Ipucnocodbnenus pacteHnit HNOHSTUMN: BIQXXHOCTh, TUAPOPUTHI,
KaK 3KOJIOTUYECKUI K IOJIIEPKAHUI0 BOJIHOTO OanaHca. rurpouTel, Me30(pUThHI, KCEPOPUTHI,
dakto Knaccudukanus pacrenuit YKUBOTHBIC: BOJIHBIC, TTOTYBOJIHbIE,

10 OTHOLIEHHIO K BOJIE. Ha3E€MHBIE.
[TpucnocoOneHus )KUBOTHBIX XapakTepu3oBaTh IEUCTBUE BIAKHOCTH
K U3MEHEHUIO BOJHOIO peXUMa. KaK 9KOJIOTUYECKOro (pakTopa.
JleMOHCTpanum BbISBIATE 0COOEHHOCTH CTPOEHMS U
Tabsuupl v cxembl: «PU3HOTOTUYECKUE | JKU3HEACATEIBHOCTA PACTEHUHN Pa3HBIX
aJanTaluuy >KUBOTHBIX). HKOJIOTUYECKUX TPYMI IO OTHOILIEHUIO
Oo6opynoBanme: repoapuu pacTeHU, | K BOJE.
OTHOCSIIUXCS K TUTpoduTaMm, [TpuBOIUTH IPUMEPHI PACTEHUI Pa3HbIX
kcepoduram, Mme30puTaM, KOMHATHBIE | DKOJOTHYECKHUX I'PYIII 110 OTHOLIECHUIO
pacTeHMsl JaHHBIX TPYIIIL. K BOJIE.
JlaGopaTopHas padorta BbIsBIATE aHATOMUYECKHE U
«AHaTOMHYECKHE 0COOEHHOCTH buznonornueckre NprucnocoOIeHUs
pacTeHUM U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHHUIO BOJHOTO
pexuMma.
[TpuBOANTH IPUMEPHI BOJAHBIX,
MOJIyBOJAHBIX U HA3EMHBIX )KUBOTHBIX
7.5 | Cpensl oOuTaHUS Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs!, | PacKphIBaTh colepKaHne TEPMHUHA

OpPraHu3MoOB

Ha3eMHO-BO3IyIITHAs, TIOUYBCHHAS,
rIIyOMHHAs TTOAMIOYBEHHAS,
BHYTpHOpTraHU3MeHHas1. DU3UKO-
XUMHUYECKHE OCOOCHHOCTH CPel
OoOUTaHUs OPTaHU3MOB.

«cpena OOUTaHusD.

XapakTepu3oBaTb OCOOCHHOCTH
BOJIHOW, HA36MHO-BO3AYyIITHOM,
MOYBEHHOM, TITyOWHHO MOJIMTOYBEHHOM U
BHYTPUOPraHU3MEHHON Cpej] OOUTaHUs.
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[Ipucnoco6neHus: OpraHu3MoB K KU3HU
B Pa3HBIX CpeAaXx.

JlemoHCcTpanuun

Tabauubl u cxembl: «Cpeabl 0OUTAHUS
OpraHU3MOB.

O6opynoBanme: KOJUICKIIUN
KHNBOTHBIX, O6I/ITaIOI]_[I/IX B pa3HbIX
cpenax

CpaBHUBATH HU3UKO-XUMHUECKHE
YCIIOBHSI Pa3HbBIX Cpel OOUTaHHUS.
BBISBISTH 4epThI IPUCIIOCOOIEHHOCTH
OpPTaHU3MOB K OOMTaHUIO B BOJHOM,
HAa3¢MHO-BO31yIIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOHN cpenax
oOuTaHMUS.

[IpuBOIUTE TPUMEPHI OPTaHU3MOB,
0oOUTAIOLIMX B Pa3HBIX Cpelax

7.6 | buosnoruueckue buonorunueckue put™mel. BHenHue u PackpeiBaTh coaep:kaHue MOHATHUS
PUTMBI BHYTpeHHHE pUTMbI. CyTOUHbIE U «OUOJIOTUYECKUE PUTMBI.

TOJIMYHBIC PUTMBI. XapakTepru3oBaTb 0COOCHHOCTHU
[Tpucnoco0aeHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CyTOUHbBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUI TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3ZHU. [IpuBOIUTH IPUMEPBI ITPOSBIICHUS
JlemoHCcTpanumn OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauue! u cxembl: «buonorudyeckue OPTaHU3MOB.
PUTMBD». BbIABIATH 4epThl IPUCTIOCOOJIEHHOCTH
Oo6opynoBanme: repbapuu u OPTaHU3MOB K C€30HHBIM U3MEHEHUSIM
KOJUIEKIINM PACTEHUI U JKUBOTHBIX, YCJIOBUU KU3HU.
00J1aJaloIINX YepTaMu OnuceIBaTh CE30HHBIE ABJIECHUS B )KU3HU
MPUCIIOCOOIEHHOCTH K CE30HHBIM OpraHu3MOB, PaCIPOCTPAHEHHBIX
M3MEHEHUSIM YCIOBUN )KU3HU B CBOEH MECTHOCTHU

7.7 | Kuznennoie HopMbI JKuznenusie HopMbI OpTaHU3MOB. PackpeiBaTh coaepkaHUE NOHATHUS

OpPraHuU3MoOB

[TonsTHe 0 )xu3HEHHOU dopme.
Kuznennsie Gopmbl pacTEHHIA:
JEPEBbS, KyCTAPHUKH, KyCTAPHUYKH,

«GKU3HEHHasi GopMa OpraHu3Ma.
BoIsBISITE 0COOCHHOCTH CTPOEHUS U
KU3HEAEATEIbHOCTH PACTEHUM Pa3HBIX
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MHOTOJIETHUE TPaBbI, OJTHOJICTHHUE
TpaBbl. JKu3zHeHHbIE (POPMBI JKUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U
o0Opasza >KH3HH.

JlemoHCcTpanun

Tabnuiel u cxembl: «Ku3HeHHbIE
dbopmbl pacTeruit», « KuzHeHHble
(OpPMBI JKUBOTHBIX).

OoGopynoBanme: repOapuu u
KOJUICKITUY PACTCHUI U )KHBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (HOPM

KU3HEHHBIX (POpM.

[IpuBOINTH IPUMEPHI PACTEHUM PAa3HBIX
YKU3HEHHBIX (POpPM.

BbIsBISATE 0COOEHHOCTH CTPOEHUS U
KU3HECSATEIbHOCTH )KMBOTHBIX Pa3HbIX
KU3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI KUBOTHBIX
Pa3HBIX )KM3HEHHBIX (pOpM

7.8

buoTtnueckue pakTopbl

buotuueckue gaktopsl. Buab
OMOTHUYECKNX B3aUMOJIEHCTBUIL:
KOHKYPEHIIUA, XUIHUYECTBO, CUMONO03
u ero gopmsl. [Tapasutusm,
KOoIlepalusi, MyTyajau3m,
KOMMEHCAJIM3M (KBapTUPAHTCTBO,
HaxyieOHn4YecTBO). Hetpoduueckue
B3aMMOJIEUCTBUS (TOMUYECKUE,
dopuueckue, pabpudeckue). 3HaueHUE
OMOTHYECKUX B3aUMOJIEUCTBUI IS
CYIIIECTBOBAHUSI OPTaHU3MOB B CPEJIC
obutanus. [IpuHIIUIT KOHKYPEHTHOTO
WCKITIOUEHUS.

JdemMoHcTpanuu

TabauIkl U cXeMBbI: «IKOCUCTEMA

PackpriBaTh conep:kaHue TEpMUHOB U
MOHATHUMN: KOHKYPEHLIMS, XUIIIHUYECTBO,
Mapa3uTU3M, MyTyalu3M,
KOMMEHCAJIU3M, HeTpo(huuecKue
B3aMMOJICUCTBHSL.

XapaxkTepu3oBaTh BUJIbI OMOTHYECKUX
B3aUMOJIEUCTBUMN.

OOBSACHSTH CYIIHOCTh KOHKYPEHIIUH,
XUIIIHUYECTBA, ITApa3uTU3Ma,
MyTyaJau3Ma, KOMMEHCAII3Ma.
[IpuBOIUTH PUMEPHI OPTAHU3MOB,
YYaCTBYIOIINX B OMOTHYECKUX
B3aUMOJICHCTBUAX PAa3HbBIX THUIIOB.
O1eHuBaTh 3HaYEHHE OMOTUUECKUX
B3aUMOJICMCTBUM IS CYIIECTBOBAHUS
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IIHAPOKOJIMCTBEHHOTO JIECAY,
«DKOocuCTEMAa XBOMHOIO JIECay,
«llenu nuTanusy, « XUITHUYECTBOY,
«ITapazutnzm», «KonkypeHnus»,
«Cumbonosy, « KommMmeHcaansm.
O6GopynoBanme: KOJUICKIIUU
KUBOTHBIX, YYACTBYIOLIUX

B Pa3JIMYHBIX OMOTUYECKUX

OpPraHU3MOB B Cpefie OOUTAHUS.
OOG0CHOBBIBATH ICHCTBUE MPUHIUTIA
KOHKYPEHTHOTO HCKIIIOUEHUS

B3aMMOJICHCTBHUIX
HToro gacoB no reme 9
8 Tema «IK010rusl BUAOB U MOMYJISIIIAI»
8.1 | Dxomnornyeckue 3 DKOJOTUYECKUE XaPAKTEPUCTUKH PackpsiBaTh cosiep:xaHnue NOHATUS
XapaKTEPUCTUKHU nonyJsanuu. [omyssinus kak TIOTTYJISLASI .
MONYJISALUU ouosornueckas cucrema. Poib OuieHuBaTh 3HAYEHHE HEOJHOPOAHOCTH

HEOJTHOPOJHOCTH CPEbI, PUINIECKUX
0apbepoB U 0OCOOEHHOCTEHW OMOTOTHI
BHUJIOB B (DOPMHUPOBAHUU
MPOCTPAHCTBEHHOU CTPYKTYPHI
nomyJsiuil. OCHOBHBIE MTOKA3aTEIH
MOMYJISIIAH: YHCIEHHOCTD, INIOTHOCTD,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POXKIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITHS.
JemoHCcTpanuun

TaGauie! 1 cxembl: « IKOJIOTHUUECKUE
XapaKTePUCTHKH MOy IS,
«IIpocTpaHCTBEHHAs CTPYKTYpa

cpenabl, pusznueckux 6apbepoB U
0COOEHHOCTEN OUOJIOTUU BUIOB

B (POpMHUPOBAHUU TIPOCTPAHCTBEHHOM
CTPYKTYPBI TTOMYJISIINMA.

[IpuBOINTH MPUMEPHI TOMYJISALUN
Pa3HBIX BUIOB PACTCHUI M JKUBOTHBIX.
XapakTepu3oBaTb OCHOBHBIE
HKOJIOTUYECKUE TTOKA3aTENN
NOMYJISILIUU: YUCIIEHHOCTD, INIOTHOCTD,
BO3pACTHAs U M0JIOBast CTPYKTYpa,
POKIAEMOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHS.
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MOITYJIAIHU N, ((BOBpaCTHbIe IMUpaMu/Ibl
MOITY AU

8.2 | Dkostoruyueckas DKoJlornyeckas CTpyKTypa Homyasiuuu. | PackpeiBaTh coep:kaHue TEPMUHOB U
CTPYKTypa OueHKa YUCIAEHHOCTH MOMYJISALIHH. NOHATHN: TMHAMUKA NOMYJIALNH,
HOMYJIALIUN. JIMHAMUKA [TOMYJISIIUAN B €€ PeryIsius. | OMOTUYECKUI IOTEHIMAN OIS,
JlnHamuKka nomnyinsauun bruoTnyeckuit moTEHIMAN MOMYJISIIUA. | KPUBbIE BBKUBAHUSA, (PAKTOPHI
U €€ perysiums MonenupoBaHne TUHAMUKHU CMEPTHOCTHU, EMKOCTb CPELBI.

nonyssinuu. Kpuseie pocra OOBACHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nomyJsisanuu. Kpuseie pa3MenieHust 0co0e Moy IsIIu

BbDKUBaHUS. Perynsnus Y4UCIeHHOCTH | HA 3aHUMaeMOM TEPPUTOPUH.

MOMYJISIHI: poJib (HaKTOPOB, OueHuBaTh OMOTUYECKUI OTEHIIMAIT

3aBUCSIINX U HE 3aBUCSIIIUX OT MONYJISINUI Pa3HbIX OPraHU3MOB.

IUIOTHOCTU. DKOJIOTHYECKUE CTPATETUN | AHAJIM3UPOBATh KPUBBIE POCTA

BUJI0B (r- 1 K-cTparerun). YUCJIEHHOCTY MOMYJIALIMN U KPUBBIE

JdeMoHcTpanuu BBDKHBAHUSL.

Tabauipst u cxeMbl: «CKOpPOCTh OO00CHOBBIBATH TPUYUHBI CIIEPKUBAHUS

3aceJIeHNs MOBEPXHOCTU 3EMIIH OMOTHYECKOr0 MOTEHIIaja pocTa u

Pa3JIMYHBIMHA OPraHU3MaMu» MIPUYMHBI BCIIBIIIEK POKIAEMOCTH
y OTZIEJIbHBIX OPTaHU3MOB.
[lepeuuncnsaTs (hakTOpbl CMEPTHOCTH,
PETYJIMPYIOIINE YACICHHOCTb
MOITYJISILIUN PACTEHUM U KUBOTHBIX.
OnucheIBaTh 3KOJIOTMYECKUE CTPATErNU
BHJIOB

8.3 | Dkosiornyeckas HUIIa [TonsiTrie 06 SKOTOrMUECKON HUILIE PackpeiBath conepxanue TEPMUHOB U

BHJIA

Busa. Mectoobutanne. MHOrOMEpHAas
MO/IEJIb SKOJOTUYECKON HUILIA

MMOHSTUIN: PKOJIOTUUECKAsl HUIIA, BU/I,
apeasl, UHBa3Husl.
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JIx. 1. XaTunncona. Pa3smepsl
AKoJIoruuecKkoi HuiM. IloTenuanbpHas
Y peain30BaHHAas HUIIU.

Bun kak cuctema nonysnuii. Apeanbl
BUI0B. BUABI M UX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKUE
SKBUBAJICHTHI.

3aKOHOMEpPHOCTHU MOBEICHUS U
MHTpALMH )KUBOTHBIX. bronornueckue
VHBA3UU YyKEPOAHBIX BUJIOB.
JdeMoHCTpaUu

IToprper: JIxx. 1. XaTtunHCOH.
Ta0munb! U cxeMel: «Moenb
AKOJIOTUYECKON HUIIIU

JIx. . XaTunHCOHaY.
O6opynoBanue: repOapuu pacTEHUN;
KOJIJICKIIUH KUBOTHBIX.
JlabopatopHasi paGora
«IIpucnocobnenust ceMsH pacTeHUI

K pacCeJICHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MO/IEJTb 3KOJIOTHYECKOW HUIIN

Jx. . XaTunHCOHA.

[IpuBOAUTE MPUMEPHI IKOJIOTUUECKUX
HUIII PA3HBIX BUJIOB PACTEHUUN U
KUBOTHBIX.

BBISBAATE OTIAMYHME SKOJIOTUYECKOM
HUIIU BUJA OT €r0 MECTOOOUTAHUS.
['padmaeckn n3o6paxath
MHOTOMEPHYIO MOJIEIIb SKOJIOTMYECKON
HUILH JJIs1 Pa3HBIX BUIOB.

BpIABIATE IPUUUHBI PA3ITUYAN

B pa3zMepax HKOJOTUYECKON HUIIN

Y Pa3HbIX BUJIOB PACTEHUI U JKUBOTHBIX.
AHaJIM3UPOBATh MPUYUHBI U
ITOCJICICTBUS CMEHBI 3KOJIOTUUECKOU
HUILIU

HToro yacos 1o TeMe 9
9 Tema «9ko10r1us CO001IECTB. IKOJIOTHUECKHE CUCTEMbD»
9.1 | Coo0uiecTBO 1 Coo0miectBa opranu3moB. brolieno3 u | PackpeiBaTh comepikanre TEPMUHOB U
OpPraHu3MOB — ero cTpykrypa. CBsizu MexIy MOHSATHI: OMOIIEHO3, OUOTOTI.
OHOIIEHO3 OpraHu3MaMH B OHOIIEHO3E. XapakTepu30BaTh OMOIICHO3 U €TI0

JemoHCcTpanuun
Tabauiel u cxeMbl: «CTpyKTypa

CTPYKTYPBI: BUIOBYIO,
IPOCTPAHCTBEHHYIO, TPOPHUECKYIO.
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6I/IOIICH033>>, «IKocucrema
IMAPOKOJMUCTBCHHOTO JICCA»,
«IKocHCTeMa XBOMHOTIO JIeca»

[IepeunciaATh M IPUBOIUTE IPUMEPHI
CBSI3€M MEXIY OpraHU3MaMHU
B OHOILIEHO3€e

9.2

Dxocucrema

DKOCUCTEeMA KaK OTKpPbITasi CUCTEMA
(A.JIx. Tencnu). ®yHKIUOHAJIbHbBIC
0JIOKH OPTraHru3MOB B 9KOCUCTEME:
MPOAYLIEHTbI, KOHCYMEHTHI,
peayuenTtsl. Tpoduyeckue ypoBHH.
Tpoduyeckne nenu u ceTu.
AbGuotrnyeckue 0JI0KH IKOCHCTEM.
[TouBBI U MBI B AKOCHUCTEMAX.
KpyroBopoT BelecTB v MOTOK SHEPTUU
B DKOCHUCTEME.

JdeMoHcTpanuu

IToptpersl: B. H. Cykaués,

A. k. Tencnu.

Tabauub! u cxembl: «DyHKIIMOHAIBHBIE
IPYIIbI OPraHU3MOB B 3KOCUCTEMEY,
«KpyroBopoT BEIIECTB B AKOCUCTEMEY,
«llenn mutanus (mactOuIIHAs,
JETPUTHAS )».

O6opynoBanme: repOapuu pacTCHUI;
KOJUIEKIIUM HACEKOMBIX; Uyuesa NTHIl 1
3BEepen

PackpbiBaTh copepxaHie TEPMUHOB U
HNOHSITUNA: PKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, PeIyIICHTHI, TPOQUUIECKre
ypOBHH, Tpoduueckue (MUILEBbIC) [ETH
U CETH.

Ha3zpIBaTh CTPYKTYpHBIE KOMITOHEHTHI
KOCHCTEMBI.

XapakTepu3oBarh PyHKINUN U
MPUBONUTH TPUMEPHI OPTAHU3MOB

B 9KOCHCTEME Ha OCHOBE UMEIOLTNXCS
3HAHWUW O PAaCTCHHUSX, Iprbdax,
OaKTepusIX U KUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIECTB U
MOTOK SHEPTUH B SKOCHUCTEME.
OOBACHATD POJIb OPTaHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB U MMOTOKE YHEPTHH.
[TpuBOIUTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIINX Pa3HbIC YPOBHU
TPOQUUECKUX MTUPAMHU/I.

CocTaBnsiTh CXeMbI IEPEHOCA BEIIECTBA
¥ DHEPTUU B HKOCHCTEMaXx (LIEMu
MIATAHUSA).
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CpaBHI/IBaTb HaCT6I/II_HHBIe U JCTPHUTHLBIC
O MMUTaHUA

9.3 | Dkonoruueckue OCHOBHBIE TOKA3aTENH IKOCUCTEMBI. PackpsiBaTh copepkaHre TEPMUHOB U
nupamMuIbl bromacca 1 npoayKuus. NOHATUI: IPOAYKLMs, OnoMacca,
DKOJIOrM4ecKre NUpaMu/ibl YUCe, IKOJIOTMYECKast MUPAMHU/IA.
OMOMacChl U YHEPTHH. XapakTepu3oBaTh IIpaBuia
JleMOHCTpanuu HKOJIOTUYECKUX TUPAMUJ] YUCEN,
TaOauiis! 1 cxembl: « IKOJOruUecKast OMOMacchl U SHEPTUH.
nupamua 4ucein», « IKOJIOrnyecKas OOBICHATH MPUUUHBI PA3TUIHIMA
nupamua Onomacch», B MIPOJIYKTUBHOCTHU Y Pa3HBIX
«IJKoJorn4yecKkas nupamuaa SHEpruu» | 3KOCHCTEM.
[TpuBOANTH MPUMEPHI TPAKTUYECKOTO
IPUMEHEHUS MPABUII 3KOJOTHUECKHUX
nUpamui.
CpaBHuBaTh OMOMacCCy U IPOYKLHUIO
DKOCHUCTEM CYyIIH U MUpPOBOro okeana
9.4 | U3smeHenus Junamura sxocucmem. PackpsiBaTh cofepkaHre TEPMUHOB U
CO00111eCTB — Kamacmpoguueckue nepecmpoiixu. MOHATUM: CYKLECCUs, KIMMAaKCHOE
CyKIeCCUU @nykmyayuu. HanpaBineHHbIe COO00I1IECTBO, CYKLIECCUOHHBIH psil.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccud. [lepBruHble 1 BTOpUYHBIE
CYKIIECCHH U UX TPUYUHBL.
AHTpPONIOTE€HHBIE BO3/ICHCTBUSA

Ha cykueccuu. KiimmakcHoe
coob1ecTBo. buopasnoobpazue u
MOJIHOTA KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOMYUBOCTH COOOIIIECTB.

XapakTepru3oBaTh CyKIECCUMU:
NEPBUYHBIE U BTOPUUHBIE, TPUBOIUTH
UX [IPUMEPBI U HA3bIBATh PUUNHbI
CMEHBI COOOIIECTB.

CpaBHUBATh BpEMEHHBIE U KOPEHHBIE
OMOreoneHO3bl Ha KOHKPETHBIX
IIPUMEpax CBOEH MECTHOCTH.
MopaenupoBaTh pe3yabTaThl IpoLecca
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JemoHCcTpanuun

Tabmauibel u cxembl: «Ob6pa3oBanme
OonoTay, «IlepBUdHas CyKIECCUs»,
«BoccTaHoBIeHHE Jieca TOCIe ToXKapay

CMEHBI OMOT'€OIICHO30B I0/1 BIMSHUEM
aHTPOIOTEHHOTO (haKTOpa

9.5 | Ilpupoxansie [IpupoaHbie 3KOCHCTEMBI. PackpbiBaTh cofiepKaHue TEPMUHOB U
HKOCUCTEMBI Drocucmemvl 03€p u pex. Ikocucmemul | TOHATAN: PUTOIIAHKTOH, 300TUIAHKTOH,
Mopell u 0Keano8. IKocucmemvl mMyHOp, | APYyCHOCTS.
J1ecos, cmenetl, NyCmbitb. XapakTepru30BaTh NPUPOIHBIE
JleMOHCTpauu AKOCHUCTEMBI, UX OCHOBHbIE
Talauipl 1 cxembl: «DKocucTeMa KOMITOHEHTHI (Ha IpUMEpe 03epa,
IUPOKOJIUCTBEHHOTO JIecay, XBOMHOTO U IMIHUPOKOJIUCTBEHHOTO JIeCa).
«IJKocHcTeMa XBOWHOTO JIEcay, OOBACHATH TPUYUHBI PATUYHON
«IKocHCTEMA 03€EPay. Oromacchl IPOAYLIEHTOB U
OO0opynoBaHme: akBapruyM KakK MOJIEJIb | KOHCYMEHTOB B IIPUPOIHBIX
HKOCHUCTEMBI. IKOCHCTEMAX.
IKCKypeus «DKCKypceus B TUTMYHBIN | COCTaBISITh NACTOUILHBIE U IETPUTHBIE
ouoreolieHo3 (B 1yOpaBy, Oepe3HsIK, HEMU MUTaHUS IPUPOJTHBIX SKOCUCTEM.
€JIbHUK, Ha CYyXOJIOJIbHBIN UITH [TpuBOIUTH IPUMEPHI OPTAHNU3MOB,
MOMMEHHBIH JIyT, 03ep0o, 00JIOTO)» BXOJISIINX B COCTaB (DUTOTNIAHKTOHA,
300IIJJAaHKTOHA, OEHTOCA.
O60CHOBBIBATH POJIb IPYCHOCTH
B )KM3HHU Ha3€MHBIX SKOCUCTEM.
CpaBHuBaTh OMOMaccy U MPOIYKIHIO
BOJIHBIX ¥ Ha3€MHBIX SKOCHUCTEM
9.6 | AHTpoIOreHHbIe AHTPONOreHHbIE SKOCUCTEMBI. PackpbiBath coepxaHue TEpPMUHOB U
HKOCUCTEMBI Arposkocucrema. ArporeHos. MOHSTUI: arpo’KOCUCTEMA, arpoIIeHO3,
(arpo3KOCUCTEMBI) Paznuuusa Mex 1y aHTPOIIOTEHHBIMU U | MOHOKYJIBTYpA.
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MPUPOIHBIMH 3KOCHCTEMAMH.
JlemoHCcTpanuun

Tabauibl ¥ cXeMBbl: « ATPOLIEHO3Y,
«Kpyrosopot BelecTs 1 NOTOK
DHEPIUHU B arpoOLIEHO3E».
Oo0opynoBanue: repbapuu
KYJbTYPHBIX U TUKOPACTYILUX
pacTEHUM.

IKCKYpPCHA «DKCKYPCHS

B arpo3KOCUCTEMY (Ha MOJIe WU
B TEIUIMYHOE XO3UCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMITIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOINTH MPUMEPHI ATPOIKOCUCTEM.
CocTaBisTh 1IENU TUTAHUS arPOLIEHO3a.
OOG0CHOBBIBATH MPUYMHBI HU3KOH
YCTOMYUBOCTH arpO3KOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI
MPUPOJIHBIC SKOCUCTEMBI.
XapaxkTepu3oBaTh pOJIb YEJIOBEKA

B COXPAHEHHUH YCTONYMBOCTH
arposKOCHCTEM

9.7

YpOO3KOCUCTEMBI.
OKOMOHUTOPHUHT

Ypboskocucrembl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'oponackas diopa u dayHa.
CuHaHTpONM3aINS TOPOJICKON (hayHBbI.
buonornueckoe u X03UCTBEHHOE
3HAUYEHHE arpO’IKOCUCTEM U
ypOOIKOCUCTEM.

3aKoHOMEpPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJEHCTBUN
OpraHu3MOB B SKOCUCTEMAX.

Ponv xackaonoeo aghghexma u 6uoos-
20uUuUKamopos (Kinoueswix 6Uuooes)

8 PYHKYUOHUPOBAHUU IKOCUCTIEM.
[IepeHoc 3HEPTrUY 1 BEMIECTB MEKTY
CMEXHBIMH 3KOCHCTEMaMH.

Y CcTONYMBOCTh OPTaHU3MOB,

PackpsiBaTh copeprkaHue TEPMUHOB U
HNOHSTHI: ypOO3KOCUCTEMA,
CUHAHTPOMH3AIMS, TOpoIcKas ¢uiopa,
ropojickas (hayHa, 5)KOMOHUTOPHUHT.
XapakTepru30BaTh OCHOBHEIC
KOMIIOHEHTHI yPOOIKOCUCTEM.
OrnuchIBaTh OMOJIOTMYECKOE U
XO3SIICTBEHHOE 3HAYCHHE
ypOOIKOCUCTEM.

[IpuBOANTH IPUMEPHI U OLICHUBATH
cocTosiHUE YPOOIKOCHCTEM CBOECH
MECTHOCTH.

BrISBIsSITE 0COOCHHOCTH TOPOICKOM
bopsl U payHBL.

CpaBHUBaTh YPOOIKOCUCTEMBI U
MPUPOTHBIE IKOCUCTEMBI
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MOMYJISALMK U SKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOITOTE€HHBIX
BO3JIEUCTBUIA.

Mexanuzmwl 6030eticmeus 3a2ps3HeHUl

PA3HLIX MUNO8 HA CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9K0JI02UHYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCEUAL.
Metononorus MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX
DKOCUCTEM.

JdeMoHcTpanuu

Tabsuup! u cxemsl: «IIpumepsl
ypOO3IKOCUCTEM.

IIpakTuyeckas padora

«M3yuenue u onncanue
ypPOOIKOCUCTEMBI.

JlabopaTopHas padora

«M3ydenne pazHooOpasusi MEJIKUX
ITOYBEHHBIX YJICHUCTOHOTUX B Pa3HbIX
HKOCUCTEMAX)

Htoro yacos no treme

12
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10

Tema «buocdepa — riaodajbHas IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB bnocdepnl

2

buocdepa — obmemtanerapuas
00oJtouka 3eMiId, TJe CyIIeCTBYET UITH
CYIIIECTBOBAJIA KHM3Hb. Pa3zBuTne
MpeACTaBICHN 0 Orocdepe B Tpymax
9. 3wocca. Yuenue B.U. BepHaackoro
o ouochepe. Obmactu 6rocheps! u e
coctas. JKuBoe BemiecTBo 6uochepsl u
ero (PyHKIIUH.

JemoHCcTpanuun

IToptpersl: B. 1. Bepnaackui,

3. 3roce.

Tabauiet u cxemsl: «I'eochepst
3eminy, « DyHKITUHU )KUBOTO BEIIECTBAY

PackpsiBaTh conep:kaHne TEPMUHOB U
MOHATUM: Ouocdepa, KHUBOE BEIIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOT€HHOE BEILIECTBO.
[TpuBOIUTE GOPMYITUPOBKU OCHOBHBIX
noJioxkeHnui yuenus B. Y. Bepnaackoro
o ouocdepe.

XapakTepusoBaTh 00acTH OMochepsl 1
WX COCTaB, HA3bIBATh 00JIACTH
pacmipoCcTpaHeHus )KUBOTO BEIIECTBA

B 000J109Kax 3eMJTU U BBISIBIISTh
IPUYUHBI €T0 PA3TUIHOTO
pacrpeieneHusl.

[Tepeuncnsath GyHKIMHN )KUBOTO
BemecTBa orocdeps! (razoBas,
OKHUCJIUTEIIFHO-BOCCTAHOBUTEIbHAS,
KOHIICHTpAI[MOHHAs, OMOXHUMHUYECcKas).
[TpuBOIUTE IPUMEPHI TPEOOPA3YIOIETO
BO3JICHCTBHUSI )KUBOTO BEIIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OMOJIOrHUYECKYI0 HHPOPMAIIHIO

0 TJIOOATBHBIX SKOJOTHICCKUX
npobJiemax 6uocdepsl, MoIydaeMyro

U3 Pa3HbIX UCTOYHUKOB.
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OuenuBats Bkian B. M. Bepnaackoro,
3. 310cca B CO3/1aHNE YUYEHHUS
o 6uocdepe

10.2

3aKOHOMEPHOCTH
CYILLIECTBOBaHMSI
ounocdepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYILECTBOBAHHUS
ouochepnl. OcobeHHocTH 6rochepsl
KaK TJI00AIbHON DKOCUCTEMBI.
JluHamuyeckoe paBHOBeCHE

B Ouocepe. KpyroBopots! BemiecTB u
OMOTeOXUMUYECKHE ITUKIIBI (YTepoa,
azoTa). PUTMUYHOCTD sIBICHUI

B Onocdepe.

JdeMoHcTpanuun

Tabauimet u cxemsl: «I'eochepst
3emuiny», « DyHKIIUH KUBOTO
BEIIIECTBAY,

«KpyroBopoT a3oTa B Ipupoie,
«KpyroBopoT yriepoaa B mpupoe»,
«KpyroBopoT KHCIOpO1a B IPUPOJIEY,
«KpyroBopoT BOJIBI B IPUPOJIEH

PackpsiBaTh copepkaHre TEPMUHOB U
TOHSITHIA: TJI00ATbHAS YKOCHCTEMA,
JTMHAMAYECKOE PAaBHOBECHE,
KPYTOBOPOTHI BEIIIECTB,
OMOTeOXUMHUYECKHUE ITHKJIBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
ouocdeps! Kak ria00aTbHOM
HKOCUCTEMBI.

Onpenensatb GyHKIUI0 OHoChepsl

B o0ecrieueHn OMOTEHHOTO
KPyTOBOPOTa BEIIECTB HA MJIAHETE.
XapakTepu3oBaTh OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, yTIEPOIa, a30Ta.
CpaBHUBaATh 0COOEHHOCTH KPYTOBOPOTA
pPa3TUYHBIX BEIICCTB.

OueHuBaTh 3HaYEHHE KPYroBOpOTa
BEIIECTB sl CYIIECTBOBAHUS KU3HH
Ha 3eMJI€.

OOBSICHATH POJIH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB.

BBISBIIATH TUHAMUYECKOE PABHOBECHE
ouocdepsl.
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[TpuBOIUTE IPUMEPHI PUTMUIHOCTH
SIBJICHUM B Onocdepe

10.3 | 3oHaTBHOCTH 2 3oHanbHOCTH Ouochepsl. [lonarue PackpbIBaTh coiepxanne TEPMUHOB U
ouocdepnl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIITH: MOHSTUI: OMOMBI, TYHJIpa, XBOWHBIE
OMOMBI CyIIIH. TYHJpa, XBOWHBIE Jieca, CMEIIaHHbIE U | JIECA, CMEILIaHHbIE JIeca,

Y cToiunBOCTh IIMPOKOJINCTBEHHBIE Jieca, CTEIH, HIMPOKOJIMCTBEHHBIE Jieca, CTEIH,
ouochepsl CaBaHHBI, ITyCTHIHH, TPOITMYECKHE JIECa, | CABAHHBI, TyCThIHU, TPOITMYECKHUE JIeCa,
BBICOKOTOPBS. KiTuMaT, pacTUTEIbHBIN | BEICOKOTOPbSI.
Y )KMBOTHBIM MUP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CtpykTypa 1 (YHKIHS KHUBBIX CUCTEM, | XaPAKTEPU30BATh OCHOBHBIE OMOMBI
OIICHKA UX PECYPCHOI0 IOTCHIMAIa 1 CyILIH.
ounocepHbIx QyHKIUH. CpaBHUBaTh OCOOEHHOCTH KJINMATA,
JleMOHCTpauu MIOYB, PACTUTEIBHOTO U )KUBOTHOTO
Tabauis! ¥ cxembl: «OCHOBHBIC OMOMBI | MHPa Pa3HbIX OMOMOB CYIIH 3EMIIH.
cymmny, «Knumarnueckue nosca BbISBISTS IPUYMHBI 30HATBHOCTH
3emumy, « Tynapay, « Tairay, B Onocdepe
«CMelaHHbIi Jecy,
«IIIupokonucTBeHHbIH Jiecy, «CTemnby,
«CaBanHay, «I1yCTbIHS»,
«Tpornnueckuit necy.
O0opynoBanme: repOapun pacTeHUN
pa3HbIX OMOMOB; KOJUIEKIIMH KUBOTHBIX
Hroro yacoB o Teme 6
11 | Tema «YesiOBEeK M OKPYKAIOLIAS CPexa»
11.1 | Bo3nelictBue 2 DKOJIOTUYECKUE KPUZUCHI U X PackpsiBaTh conepxanre TEpMUHOB

4eJoBeKa Ha Ouochepy

puyuHbl. Bo3aencreue yenosBeka
Ha 6uocdepy. 3arpsi3HEHUE BO3TYIITHOM

U TIOHSATHI: aTMocdepa,
BEIIIECTBA-3arPS3HUTEIIH,
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cpeasl. OxpaHa Bo3ayxa. 3arps3HeHHe
BOJIHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pa3zpymenue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. 3MeHeHue
KJIuMara.

JdeMoHcTpanuu

TaOnuib! U cxeMbl: «3arpsi3HeHUe
atMocheps», «3arpsisHEHUE
ruzipocheprd», «3arps3HEHUE OUBBDY,
«ITapHuKoBBIi 3 DHexT»

NapHUKOBBIN 2PPEKT, «030HOBAS
JIBIPa», «KUCIIOTHBIE JTOXKINY,
ruapocdepa, 3BTpoduKanus BOA0EMOB,
MI0YBa, 3PO3Usl IOYB, IECTUILIN/IBI,
HKOJIOTUYECKUIN KPU3HC.
AHanu3upoBaTh aHTPOIIOTCHHBIE
dbaxTopbl BO3IEUCTBUS Ha Ouochepy
(poJib UenoBeKa B MPUPOJIE) HA Pa3HBIX
JTarax pa3BUTHs YEIOBEYECKOTO
o01iecTna.

XapakTepu3oBaTh III00ATBHBIC
HKOJIOTUYECKHE TTPOOIIEMBI;

OCHOBHbIE€ HICTOYHUKU aTMOCHEPHBIX
3arpsiI3HEHUI; SKOJIOTHUYECKHE
pOOJIEMBbI, CBSI3aHHBIE

C YBEIIMYEHUEM TPAHCIIOPTa

B KPYIHBIX FOPOJIaX; 3BTPO(PUKAIIIO
BOJIOEMOB; IIOCJIEICTBUS 3arpsA3HEHUSA
BOJl XUMUYECKHUMH BEIIECTBAMU;
BO3/ICIICTBHE YeIOBEKa Ha TOYBEHHBIH
MOKPOB.

ApryMeHTHpOBaTh 3HAYEHUE
HKOJIOTMYECKUX 3HAHUI B pEIICHUN
BOIIPOCA O MOJJIEP>KAHUH YCTOMUUBOCTH
onocdepnt
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11.2

AHTpPONOTr€HHOE
BO3/ICUCTBHE

Ha PACTUTENBHBIN U
YKABOTHBIA MUD.
Oxpana npupoibl

AHTpPONIOr€HHOE BO3/1CHCTBUE

Ha PAaCTUTEIIbHBIN U )KUBOTHBIA MUP.
OxpaHa paCTUTEIBHOTO U JKUBOTHOTO
Mupa. OCHOBHBIE IPUHLUIIBI OXPAHBI
npupoabl. Kpacusie kauru. Oco6o
OXpaHsEMbIE IPUPOJAHBIE TEPPUTOPUN
(OOIIT). borannueckue caabl U
300JI0THYECKUE TTapKH.
JdeMoHcTpanuu

Tabauiet u cxembl: «Oco60

OXpaHsIEMBbIE IPUPOAHBIE TEPPUTOPUM.

Oo6opynoBanue: portorpaduu
OXpaHSAEMBIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru PO, KpacHoi kauru
peruona

PackpsiBaTh copepkaHie TEPMUHOB U
MOHSATHM: COKpALIEHUE
Ooropa3zHooOpasusi, OXpaHa MPUPOIbI,
0c000 oXpaHsieMble IPUPOTHBIC
tepputopun (OOIIT), 6oTannuecKuit
call, 300JIOTUYECKUH NapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pacTeHUI U )KUBOTHBIX.

[IpuBOINUTH MPUMEPHI IPSMOIO U
KOCBEHHOTI'O BO3/IEVCTBHUS YEIOBEKA
Ha PAaCTUTEIIBbHBIN U KUBOTHBIN

MUP.

XapakTepu3oBaTh NPUHIUIIBI
«BceMupHOU cTpaTeruu OXpaHbl
IPUPOIBD).

[lepeuncnaTb 0COOEHHOCTH Pa3TUYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCION0KEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha MPUMEPAX OMMACHOCTh
COKpaIleHHs] OMOJIOTUYECKOTO
pazHooOpasus 3emiIu.

[IpuBOANTH MPUMEPHI PEAKUX U
MaJIOYMCIEHHBIX BUJIOB PACTEHUI U
’)KUBOTHBIX CBO€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyto kaury PO
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11.3

PannonansHoe
MIPUPOIONIOJIB30BAHNE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIEC PUHIIUATIB YCTOHINUBOTO
Pa3BUTHS YEIIOBEYESCTBA M TIPUPOJIBI.
PanmonansHOE IPUPOIOTIONH30BAHNE
¥ COXpaHEHHE OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMIu.

OO01mre 3aKOHOMEPHOCTH
TJI00ATBHBIX IKOJIOTHUECKUX
kpu3ncoB. OcoOeHHOCTH
COBPEMEHHOTO KPHU3HUCa U €TO
BEPOSITHBIC MTOCIIE/ICTBHUS.

Pa3BuTre MeT010B MOHUTOPHHTA
Pa3BUTHS OTIACHBIX TEXHOTEHHBIX
MPOIIECCOB.

Cucmemmbie ucciedo8anus nepexooa
K pecypcocbepezatoujeli u
KOHKYPEeHMOCHOCOOHOU dHepeemuKe.
Buonocuuecroe paznoobpasue u
ouopecypcul. Hayuonanvnule
UHGoOpMayUOHHbLE CUCEMD,
obecneyugarwue 00Cmyn

K UHGhopmayuu no cocmosHu0o
OMOENbHbIX BUO0B U IKOCUCTNEM.
OcHogbl sKopeaburumayuu IKoOCucmem
u cnocobo6 6opvovL

¢ buonogpesicoeHusAMU.
Pexoncmpyrkyus mopcrkux u HazemHbix
9KOCUCMEM.

PackpsiBaTh copepkaHue TEPMUHOB U
NOHATUI: PALIMOHAIIEHOE
IIPUPOOIIOIB30BAHNE, YCTOMUNBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUH CIIEI.

XapakTepu30BaTh OCHOBHBIE IIPUHIIMIIBI
YCTOMYMBOIO Pa3BUTHSI YEIOBEUECTBA U
IIPUPOBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycyepIiaeMble IPUPOAHBIE PECYPCHI,
NO/TYEPKUBAsi OTHOCUTEIBHOCTb
HEUCYEPIIAEMOCTH TPUPOJHBIX
pPECYpCOB; XapaKTepU30BaATh IPOLIECCHI
UX BO3HUKHOBEHMSI U YCIOBHS CPEJIbI,
IPUBOJAIINE K UX (POPMHUPOBAHUIO.
PackpriBaTh po01eMbl palliOHAIEHOTO
IPUPOAOIIOIB30BAHNS U HAXOIUTh Iy TH
UX pELICHUS
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JleMoHcTpanuu
TaOuunb! 1 cxeMbl: «Monenu
YIIPaBIIIEMOTO MUPa»

Hroro yacoB o Teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I10 I[TPOI'PAMME
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