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Pabowyass mporpamma mno yuebHOMy mpeamery «buonorus» (yrimyOnéHHbBIN
ypOBEHb) (mpeaMeTHass o00jacTh «ECTECTBEHHO-HAydyHbBIE  IPEAMETHI») (manee
COOTBETCTBEHHO — nporpaMma o ouosoruu, Ouomnorus) BKJIFOYAET
MOSICHUTEINIbHYIO 3aIUCKY, COJepKaHUE OOY4YEeHUs, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
IPOrpaMMBbl IO OMOJIOTHH.

[losicHuTenbHAs 3amMcKa OTpakaeT OOIIMe NEeNd M 3a/ladyd U3ydyeHus OMOJIOoTHH,
XapaKTEPUCTUKY TICHXOJOTHYCCKUX TMPEANOChUIOK K €€ H3YYCHHIO OO0yJarolnuMUCH,
MECTO B CTPYKType Yy4eOHOTO IUIaHa, a TakKXKe NOAXOAbl K OTOOpYy coJepKaHus,
K ONpENEJCHUIO IUIAaHUPYEMbIX pe3yJbTaTOB M K CTPYKType TEMaTU4YeCKOro
MJITAHUPOBAHUSL.

Conmepxanue  OOydeHHSI  PACKpBIBAE€T  COJEp)KAaTEIbHBIC  JUHUU, KOTOPHIE
MpeaiararoTcs Jisl 00S3aTENBHOTO HM3y4YeHUS B KaXKIOM KJIAacCe HAa YPOBHE CPEIHETO
oO1ero oOpa3zoBaHusl.

[Inanupyembie pe3yiabTaThl OCBOCHHS MPOTPpaMMbl 1O OHOJOTHMH  BKIIOYAIOT
JUYHOCTHBIC, METAINpeAMETHBIE PE3yJbTaThl 3a BECh MEpUOj OOY4YEHUST Ha YpPOBHE
CpeaHero oOIIero oOpa3oBaHMs, a TAKKe MPEIMETHBIE JOCTHXKEHHUs O0ydJaromierocs 3a
KaXXJIbIi T0J1 00y4eHUSI.

NMOACHUTEINIbHAA 3ANMNCKA

[Tporpamma mo Ouosioruu Ha ypoBHE cpelHero oduiero oOpa3oBaHMs pa3zpaboTaHa
Ha ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 o0pazoBaHuu
B Poccuiickoit ®enepanun», PI'OC COO, Konuenuuu mnpenogaBaHusi y4eOHOTO
npenMmera «buonorus» M OCHOBHBIX MOJNOXKEHUN (enepabHOil paboueld MporpaMmbl
BOCITUTAHMUSI.

YueOusiii npenmer «buonorusi» yrmyonéanoro yposus m3ydenus (10-11 xmaccer)
ABJIAETCS OJHUM M3 KOMIIOHEHTOB TMpeIMETHOM obsactu «EcTecTBeHHO-HAy4YHbIE
npenmetb». CornacHo mnonoxkeHusiM OI'OC COO mnpoduibHble y4eOHBIE MPEAMETHI,
u3ydyaeMmble Ha YriayOJaEHHOM YpOBHE, SIBISIFOTCS criocoOooM muddepenimanum oOydeHus
Ha YpPOBHE CpEIHEro oOIIero oO0pa3oBaHMs W MPHU3BAHbI O0ECHEUYUTHh MPEEMCTBEHHOCTh
MEXIY OCHOBHBIM OOUIMM, CPEIHUM OOIIMM, CPEAHUM NPOPECCHOHAIBHBIM U BBICIIUM
oOpa3oBaHueM. B To ke BpeMs KaXIbli M3 3THX y4EOHBIX MPEAMETOB JOJIKEH OBITh
OPUEHTUPOBAH HA MPUOPUTETHOE pElIeHHME O00pa30BaTEIbHBIX, BOCIUTATEIbHBIX
M pa3BUBAIONIMX 3a/ad, CBA3aHHBIX C NOpodopUeHTauuend Oo0ydalIuxcs U
CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH HayyHOro 3HaHMsSI, CBSI3aHHOTO
¢ OMoJIoTHEH, METUITMHOM, SKOJIOTHEH, IICHXOJIOTHEH, CTIOPTOM MJTM BOSHHBIM JICJIOM.

[Iporpamma 1o Ouoniornv [Oaé€T TMpeAcTaBlIeHUWE O IeNM M 3aJadyax HU3ydyeHus
yuebHoro npeamera «buonorus» Ha yriyOlN€HHOM YpOBHE, OmpenenseT o0s3aTelabHOe
(MHBapUaHTHOE) MpPEJAMETHOE COJCpKAHUE, €ro CTPYKTypHPOBaHHWE MO pas3feliaM U
TeMaM, pacopeliejieHle I0 KjaccaMm, PEKOMEHIYeT MOCIeI0BaATEeIbHOCTh H3y4EHUs

y4eOHOro Marepuania ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
3
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y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEW oOyuarounmxcs. B mporpamme
no OWOJIOTMHM pEaM30BaH MPUHIUI TPEEMCTBEHHOCTH C M3y4E€HUEM OHOJOruu
HAa YpPOBHE OCHOBHOro oOmiero oOpa3oBaHus, Onarojgaps 4YemMy IIpPOCMaTpUBaeTCs
HANpaBICHHOCTh ~ HA  MOCIEAYyIOIIee  pa3BUTHE  OMOIOTHYECKUX 3HaHUH,
OPUEHTUPOBAHHBIX Ha  (OPMUPOBAHUE  ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,
HKOJIOTMYECKOr0 MBIIUICHHUS, MTPEICTaBICHUN O 3I0pOBOM 00pa3e >KM3HU, HAa BOCIIUTAHUE
OepeXKHOTO OTHOIICHUS K OKpYKarollell mpupoaHoit cpene. B mporpamme mo Guosnoruu
Tak)Ke TIOKa3aHbl BO3MOXKHOCTM yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBanuii. DPI'OC COO K mNIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM H
MPEIMETHBIM pe3ylbTaTaM OOydeHHs W B (OPMHPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEILHOW  JIEATEIBHOCTH  OOy4JalOUIMXCs 1O  OCBOGHHUIO  COACPKAHHS
OMOJIOTUYECKOr0 00pa30BaHUsI HA YPOBHE CPEIHEr0 O0IIEro o0Opa3oBaHusl.

VYuebuniii npeamer «buonorus» Ha ypoBHE cpenHero o06mero o0Opa3oBaHUs
3aBeplIaeT OMOJIOrHMYecKoe OOpa30BaHME B IIKOJE W OPUEHTHPOBAH Ha paCIIMpPEHUE U
yriryOJieHne 3HaHUM OOydYaloIMXCs O J>KMBOM MPHUPOJE, OCHOBAX MOJICKYJISIPHOH U
KJIETOYHOM OWOJIOTHH, SMOPHUOJIOTHMM U OHUOJIOTMU PAa3BUTHSA, TEHETUKH, CENEKIIHH,
OMOTEXHOJIOTUH, SBOIOIIMOHHOTO YICHUS U IKOJIOTHH.

N3yuenne yueOHoro mnpeamera «buonorus»» Ha  yrIyOJIEHHOM — YpPOBHE
OPUEHTUPOBAHO HA TMOATOTOBKY OOYyYarOImMXCS K IOCIEAYIOIIEMY IOJY4EHHIO
OMoJoruYecKkoro o0pa3oBaHUsl B By3aX M OpraHU3alUAX CpPEeIHEro NpoecCHOHAIBHOTO
obpazoBaHus. OCHOBY €ro CoOJEp>KaHUSl COCTaBISIET CHUCTEMa OHOJOIMYECKHUX 3HaHUM,
MOJIYYCHHBIX TIPH M3Yy4EHWHU OOYYAIOIIUMHUCS COOTBETCTBYIOIIUX CHCTEMATHYCCKHX
pasziesioB OMOJIOTHMH Ha YPOBHE OCHOBHOTro oOmiero oopaszomanus, B 10-11 kmaccax atu
3HaHUS TOJY4YaloT pa3BUTHE. Tak, paclIMpeHbl W YIIIyOJeHbI OMOJOTHYECKHE 3HAHHS
O pacTeHMsX, JKMBOTHBIX, TIpubax, OakTepusix, OpraHu3Me 4YeloBeKa, OOIuX
3aKOHOMEPHOCTSIX  KU3HHW, JIOTIOJHHUTEIBHO BKIIOYCHBI OHMOIOTUYECKHE CBEIACHHUS
MIPUKJIAJHOTO M TTOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO MCIOJIb30BaTh KaK OPUEHTUPHI
IUIs TIOCJIEYIOMIETo BhIOOpa mpodeccun. Bo3mokHa Takke WHTETparusi OMOJIOrHYeCKUX
3HAaHWM C COOTBETCTBYIOIIUMH 3HAHUSMH, MOJYYCHHBIMU OOYJAIOIIUMUCS MPU U3YUYCHUU
(bU3UKH, XUMHUH, TeOrpaQuu U MaTEeMaTHKH.

Ctpyktypa mporpaMmbl 1O OWOJOTHH OTpakaeT CHUCTEMHO-YPOBHEBBIH U
ABOJIIOLIMOHHBIA TOAXO0Mbl K M3ydeHHro Ouojyoruu. COrjiacHO MM, U3y4aroTCsl CBOMCTBA
¥ 3aKOHOMEPHOCTH, XapaKTepHBIC ISl JKUBBIX CHCTEM DPAa3HOTO YPOBHSI OpraHU3aIlnH,
HBOJIIOLIMM OPraHUYECKOro MHpa Ha 3emJiie, COXpaHEHUs] OMOJIOTMYECKOrO pa3sHOOOpa3us
manetsl. Tak, B 10 kiacce M3y4aroTcsl OCHOBBI MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTHH,
SMOpHONIOTHM W OWOJIOTUM pa3BUTHS, TEHETHKH W CENEKIUH, OWOTEXHOJOTUU W
CUHTETUYECKOW OHOJNIOTUH, aKTyalu3HpYyIOTCAd 3HAHHUA OOy4arommxcs Mo OOTaHMKE,
300JI0TUH, aHaTOMuu, (GuU3HOIOTUM uenoBeka. B 11 kmacce m3ydaroTcsi SBOIIOIMOHHOE
YU€HHE, OCHOBBI IKOJIOTHHU U ydeHUe 0 orocdepe.

Yuebnsiii mpenmet «buonorus» mpu3BaHa 00eCeYrTh OCBOSHUE 00yJaIONTUMUCS
OMOJIOTUYECKUX TEOPHU U 3aKOHOB, WJEH, MIPUHIIMIIOB W MPaBHWII, JISKAIUX B OCHOBE
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COBPEMEHHOM  €CTECTBEHHO-HAy4YHOW  KapTUHbl MHpa, 3HAHUHM O  CTPOCHUH,
MHOT0OOpa3uu W  OCOOEHHOCTSX KIETKH, OpraHu3ma, MOnyJisiiud, OHOILIeHO3a,
DKOCHUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCICHOBAHUAX
B OHONOTMM, TPUKIAJHBIX acleKkTaX OWOJIOTUYeCKHX 3HaHuW. [l pa3BuTus U
NoJIZIepKaHusI UHTepeca 00yJaromuxcsi K OMOJIOTUU Hapsily CO 3HAYUTEIHbHBIM 00bEMOM
TEOPETUYECKOTr0 MaTepuaja B COJIEPKAHUM MPOrpamMMbl MO OHOJOTMH MHPETYCMOTPEHO
3HAKOMCTBO C HMCTOPHUEW CTAHOBJIEHHS W Pa3BUTHS TOM WJIM WMHOW 00JIaCTH OHOJIOTHH,
BKJIAJJOM OTEYECTBEHHBIX M  3apyOeXKHBIX YYEHBIX B PEIICHWE BaKHEUIIUX
OHMOJIOTUYECKUX U IKOJIOTHIECKUX MPOOIIEM.

Llens wu3yueHusi yuebHoro mnpenmera «buonorus» Ha yriayOIEHHOM YpOBHE —
OBJIJICHHE OOYYaIOIIMMUCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHAIBFHOW OpraHu3alluu
KUBBIX CHCTEM pPAa3HOTO paHra M NPHOOPETEHHWE YMEHHUI MCHOJIb30BaTh 3TH 3HAHUSA
B (opMupoBaHMM UWHTEpeca K ompeAenéHHOM  o0jacth  mpoecCHOHATbHON
NESTENbHOCTH, CBA3aHHOM C OWOJIOTHEW, WM K BbIOOPY Y4E€OHOIrO 3aBEIECHUS
JUTSL IPOJTOJKEHUST OMOJIOTMYECKOT0 00pa30BaHMsl.

JlocTimxkeHue 1enu usydeHus ydeOHoro npenmMera «buonorus» Ha yrimyOiaéHHOM
YpOBHE 00€CIIEUNBAETCS PELLICHUEM CIIEIYIOIINX 3a/1a4:

OCBOCHHME OOYyJarOIIMMHCA CHUCTEMbl OHOJOTMYECKUX 3HAHHUNA: OO0 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHILENIMIX, TUIOoTe3aX, 3aKOoHaX, 3aKOHOMEpPHOCTAX U
MpaBWJIaX, COCTABISIOMIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYI0 KapTUHY MHUDA,;
O CTPOCHMHM, MHOroOOpa3uu U OCOOEHHOCTAX OHOJIOTUYECKUX CUCTEM (KJIETKa,
OpraHu3M, IOMYJISAIKs, BUA, OHOreoreHo3, Ouocdepa); O BBIIAOIIUXCS OTKPBITHAX M
COBPEMEHHBIX UCCIIEJOBAHUAX B OMOJIOTUY;

O3HAKOMJIEHHE OOy4aromMXcsi C METOJaMU IIO3HAHUSA  KUBOW  IPUPOIbL:
MCCIEeI0OBAaTENbCKUMU METOJaMU OHOJIOTMUECKHX HayK (MOJIEKYJISIPHOM M KJIETOYHOU
Ouronoruu, YMOPUOJIOTUN U OMOJIOTUM PA3BUTHSI, TEHETUKH U CEJICKIINUA, OMOTEXHOJIOTUU U
CUHTETHUYECKOW OMOJIOTUH, TAJCOHTOJIOIMH, 3KOJIOTMH); METOAAMH CaMOCTOSITEIbHOIO
MPOBEACHUSI OMOJIOTMUECKUX MCCIIeIOBAaHUM B JabopaTtopuu U B mpupoje (HabJoeHue,
U3MEpCHHUE, IKCIICPUMEHT, MOJICIIMPOBAHUE);

OBJIQZICHUE  OOYYalOIIMMHUCS  YMEHHSIMHU: CaMOCTOSITEILHO HaXOAUTh,
aHAIM3UPOBATh W  HUCIOJIb30BATh  OMOJIOTMYECKYI0  HMH(OPMALIMIO;  TOJ30BaThCA
OMOJIOTUYECKOM TEPMHHOJOTMEH M CUMBOJMKOW; YCTaHaBIMBAaTh CBS3b  MEXKIY
pa3BUTHEM OHOJIOTMM W COLMAIIbHO-)KOHOMUYECKUMH U 3KOJIOTMYECKUMH IMpoOieMaMu
YeJIOBEYECTBA; OLIEHWBAThb IOCIEACTBHS CBOEM  JIEATEIILHOCTM IO  OTHOLIEHHUIO
K OKpYXarouiel npupoaHoi cpelie, COOCTBEHHOMY 3/I0POBBIO U 310POBBIO OKPYKAIOIIMX
mojed;  OOOCHOBBIBaTH M COOMIOJATh  Mepbl  MPOPUIAKTHKM  MH(PEKIMOHHBIX
3a00JieBaHM, TMpaBujia TOBEACHHS B TMpUpPOJEe U obOecriedyeHus O€30MaCHOCTH
COOCTBEHHON  KM3HEACSTEIIbHOCTH B  YPE3BbIUAMHBIX CUTyalUsSIX MPUPOAHOTO U
TEXHONEHHOIO0  XapaKTepa; XapaKTEpHU30BaTb COBPEMEHHBIE HAYYHBIE  OTKPBITHS
B 00J1acTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOIIMXCS MHTEUICKTyalbHBIX M TBOPUECKHUX CIIOCOOHOCTEM
B IIpollecc€ 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU
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UCCIICIOBAaHUSMA B OWOJIOTMH, pEIIacMbIMH €I  TPOoOJieMaMH, METOJ0JIOTHEH
OMOJIOTHYECKOTO  HCCJICAOBAHUS, IPOBEICHUS OKCIICPUMEHTAIBHBIX HCCIICIOBAHUM,
pelIeHusT OMOJIOTMYECKUX  3ajlad, MOJCIUPOBAHUS OHOJOTHYCCKUX OOBEKTOB M
MIPOIIECCOB,

BOCIIUTaHHUE Y 00yJaIOIINXCS IIEHHOCTHOTO OTHOIICHUS K JKUBOM IIPUPOJIC B IICJIOM H
K OTHenpbHbIM € 00BeKTaM W  SBJICHHUAM, (OPMHpPOBAHUE  SKOJOTHUYCCKOM,
TCHCTHYECKOH TI'PaMOTHOCTH, OOMIEH KyJbTyphl IOBEJACHUS B IPHUPOJC; HHTETPALMH
€CTECTBEHHO-HAYYHbIX 3HAHWM;

PHOOpPETCHUE 00yJarOIUMHUCS KOMITCTEHTHOCTH B paIMoOHAILHOM
IIPUPOJIOTIONIB30BaHNN  (COOIOICHNE TPAaBMII TOBEACHHUS B TIPHPOJIC, OXPAaHBI BHUJIOB,
AKOCUCTEM, OMOC]Eephl), COXpaHEHUN COOCTBEHHOTO 3JI0POBbS M 3JI0POBbS OKPYXKAIOITUX
moaer (coOmomeHuss Mep NPOoQUIAKTHKU 3a0oiieBaHUi, oOecredueHrue Oe30MacHOCTH
KU3BHEJCATCIPHOCTH B  YPE3BBIYAHHBIX CUTYalMSX MPUPOJHOTO U TEXHOT'CHHOTO
XapakTepa) Ha OCHOBE HCIIOJIb30BAaHUS  OHMOJOTMYCCKUX 3HAHWA W yMEHUH
B MTIOBCEIHEBHOM JKU3HU;

CO3/IaHHUE YCJIOBHM 1Ji1 OCO3HAHHOIO BBIOOpAa OOYYAIOIIMMMCS WHIUMBUIYaTIbHOU
o0pa3oBaTeIbHON TPaeKTOPHH, CIOCOOCTBYIOIIIEH MOCIIEAYIOEMY
nmpoecCHOHATPHOMY — CaMOOIIPEACIICHHI0, B COOTBETCTBHU C HWHIUBUIyaIbHBIMH
WHTEpPECaMH U MOTPEOHOCTIAMH PErroHa.

OO111ee YMCI0 YacoB, PEKOMEHIOBAHHBIX JIJIST M3YYEHHsS] OMOJIOTUU HA YTITyOJICHHOM
ypoBHe, — 204 gaca: B 10 xitacce — 102 yaca (3 yaca B Henemo), B 11 ximacce — 102 gaca (3
gaca B HEJIEIIO).

OT6op opraHu3alMoHHBIX (OPM, METOJOB M CpPEACTB OOy4YeHHUS OHOJIOTHH
OCYIIECTBIISIETCS € Y4€TOM CHEU(UKHA €ro  COACpKaHWsS W  HamlpaBIEHHOCTH
Ha TPOJODKEHHE  OMOJIOTMYECKOTO  O0pa3oBaHMs B OpPraHU3alUsaX  CPEIHEro
po(heCcCHOHATBHOTO U BBICIIETO 00pa30BaHMUSI.

OOs3aTebHBIM  yCJIOBHEM TP OOYYCHHHM OHWOJIOTHM Ha YrIyOJIEHHOM YpOBHE
SABIIACTCS TPOBEJCHUE Ja0OpaTOPHBIX H TpakTH4Yeckux pador. Takke ywactue
OOy4arolMXCsi B BBHINOJHEHUUW TMPOCKTHBIX H  y4eOHO-HCCIENOBATENLCKUX PadoT,
TeMaTHKa KOTOPBIX OMPEICISICTCS YYHTEIeM Ha OCHOBE HMMEIONIUXCS MaTepHaIbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MIPUPOIHBIX YCIIOBUH.
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COODEPXAHWE OBYYEHWNA:

10KNMACC
Tema 7-bunonorma KakKk Hayka
COBpGMeHHaH OHMoJIOTHST — KOMIUIEKCHAS HayKa. KpaTKaSI HUCTOpUA PpPa3BUTHUA

Oouonoruu. buonormveckne Haykd W H3ydaeMble UMM TpoOieMbl. DyHIaMeHTaIbHBIE,
MIPUKJIAIHBIEC U TTIOMCKOBBIEC HAYYHBIE UCCIICIOBAHUS B OMOJIOTUH.

3HadyeHne Owonorud B (OPMHPOBAHWUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTuHbl wMupa. [Ipodeccun, cBs3aHHble ¢ Ouonorued. 3HaueHHe OHOJIOTHHU
B MPAKTHYECKOW  JICITEIBHOCTA  YEJOBEKA: MEIAULMHE, CEIbCKOM  XO3SMCTBE,
MPOMBIIIICHHOCTH, OXPAHE IPUPO/IBI.

JleMOoHCcTpanumn

[Toprpersr: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. JlapBuH,
Y. Tapseir, I Mengens, B.M. Bepnaackuii, W.II. IlaBnoB, MN.M. MeuHukos,
H.N. BaBunos, H.B. Tumodeen-Pecorckuii, k. Yorcon, ®. Kpuk, JI.K. bensies.

Tabmumpel u  cxeMbl: «CBs3bp OHOJOTMM C JpyrMMH Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2-KuBble cuUcTeMb U UNX mM3yvyeHmune

KuBble cuCTeMBl Kak HpeaMeT u3ydeHusi Ouojoruu. CBOICTBA KHMBBIX CHCTEM:
€IUHCTBO XMMHMUYECKOTO COCTaBa, JUCKPETHOCTb M  LIEJIOCTHOCTb, CJIOXHOCTH U
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alUsA, CaMOBOCIIPOU3BEICHUE,
pa3IpaXuMOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHHM OpraHh3alu MKUBBIX CHUCTEM: MOJEKYJISPHBIN, KIETOYHBIM, TKAHEBBIW,
OpraHU3MEHHBIN, TMOMYJISIIMOHHO-BUJIOBOM, DKOCUCTEMHBIH  (OMOTEOlICHOTUYECKU),
ouocdepusbiil. Ilpouecchl, mpoucxopsimue B JKUBBIX cucTeMax. OCHOBHbBIE NPU3HAKH
#uBoro. Ku3Hp kak (opma cymiecTBoBaHuMd Marepud. Hayku, u3ydaroniye 3>xuBble
CUCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3ALH.

N3yuenne sxuBBIX cucTeM. Mertonbl Ouonornueckod Hayku. Habmonenue,
W3MEpPEHHE, DKCIIEPUMEHT, CHUCTeMaru3anus, meraaHaiu3. [loHsTue o 3aBUCHMOW U
He3aBUCUMOW IepeMeHHOM. [lnanupoBanue skcnepumenTa. [locTaHoBka W TpoBepka
runore3. HyneBas rtunore3a. [lonsitue BbIOOpKM W €€ JOCTOBEpHOCTH. Paszbpoc
B Ouosornueckux gaHHbIXx. OI€HKAa JTOCTOBEPHOCTH TOJYYEHHBIX PE3yIbTaTOB.
[IprunHBI HCKAKEHUS PE3YIIBTATOB dKCIIEpUMEHTA. [IOHATHE CTaTHCTUYECKOTO TECTA.

JleMoHcTpanuu

Tabmumel u cxembl: «OCHOBHBIE TIPU3HAKH KU3HWY», «BUOIIOTHYECKHE CHCTEMBI»,

«CBoOlCTBa JKMBOW MaTepumn», «YPOBHU OpraHU3alMU KUBOM MpUPOAb», «CTpoeHUE
KUBOTHOW  KJEeTKW», «TkaHu IKHBOTHBIX», «CHCTEMBI OpraHoB YEJIOBEYECKOIO
opranusmay, «buoreorenos», «buocdepa», «MeToIbl U3YUEHUS KUBOU TTPUPOIBI.

1 CO,HG ’KaHHME IIPOrpaMMBIl, BBIJICJICHHOE K C U 8 O M, HE BXOOUT B IIPOBEPKY roCcyaa CTBEHHOI HTOTOBOM aTTeCTaluu
7
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O6opynoBanue: nabopaTopHOEe OOOpYIOBAaHWUE I TPOBEACHUS HAOIIOICHUH,
MU3MEPEHUH, IKCIIEPUMEHTOB.
[TpakTrueckas padorta
«/cnonb30BaHuE Pa3IMUHBIX METOJIOB P U3YYECHUU KUBBIX CUCTEM).

Tema 3-bunonorumsa KneTkKM

Knerka — cTpykTypHO-QYHKIHOHAIBHAS €IMHULIA >KUBOTO. VcTopusi OTKpBITHS
kietku. Pabotsl P. ['yka, A. JleBenryka. Kinerounas teopus (T. [lIBanu, M. lneinen, P.
BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOYHOW TEOPHUHU.

MeTo/ibl MOJIEKYJSPHOW M KIJIETOYHOM OMOJIOTHMH: MHUKPOCKOMHMS, XpomMarorpadus,
anekTpodope3, METOJ, MEUEHBIX aroMoB, au(depeHInalbHOe LEeHTPUYTrupOBaHHUE,

KyJIbTUBHPOBaHWE  KJIETOK. M3 y Yy e H U e UK CUpPpOBAHHBbIX
KJ/1emok. DneKTpoHHas mukpockorusi. KO H oK anbHas+d
MUKpOCKONnUSA - BumanbHOE (Mpuxu3HeHHOEe )
UusyyvyeHuUue KIiemok -

JeMoHcTpanuu

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

Tabmuubel 1 cxembl: «CBETOBOM MHKPOCKOID, «IJICKTPOHHBIM MHKPOCKOID,
«HcTopust pa3BUTUS METOJ0B MUKPOCKOITHI.

OO0opynoBaHue. CBETOBOM  MHMKPOCKON, MHMKpPOIpENapaThl  PacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

[IpakTryeckas pabota

«M3yuenne MeTOOB KJICTOYHOH Owuojoruu (xpomartorpadus, 3JIeKTpodopes,

muddepennmanbHoe neHTpudyruposanue, [1LP)».

Tema 4XnmMnyeckKkasa opraHmsauma KneTKMHU

XUMHUECKHM COCTaB KIIETKA. Makpo-, MUKpPO- U yJIbTPAMUKPOIJIEMEHThI. Boja u eé
pOJIb KaKk pPACTBOPUTENS, peareHTa, Yy4yacTUE€ B  CTPYKTYPUPOBAaHUU  KIETKH,
Teryioperyisiiui. MuUHepanbHble BEIEeCTBA KIETKH, HUX OHOJormyeckas poiib. Poib
KaTHOHOB M AHMOHOB B KJIETKE.

Opranvnueckre  BemlecTBa  KJIETKU.  buosiormueckue  monauMepbl.  benkw.
AMUHOKHUCIIOTHBIH cocTaB OenkoB. CTpykTypbl OenkoBod MoJekyinbl. llepBuunas
CTpyKTypa Oelika, MeNnTuaHas CBA3b. BTopuuHas, TpeTUYHas, YETBEPTUUHASI CTPYKTYPHI.
Henarypanusi. CpoiictBa OenkoB. Knaccudukanuss O6enxoB. buonmornueckue QyHKIuu
oenxoB. [1p U O H bI .

VYraeBonbl. MoHOcaxapuabl, AWcCaxapuibl, OJHUIOCaXapujibl M MOJUCAXapPUIbI.
OOwmuit muaH cTpoeHus U (PU3UKO-XMMHYECKHE CBOMCTBa YIJIEBOJIOB. buomornyeckue
(GyHKIMH YrIIEBOAOB.

Jluuael.  TmapodunbHO-THApOdOOHBIE cBoMcTBa. Knaccudukanus IUNUIO0B.
Tpurmuuepuasi, Gochomunuabl, BOCKH, cTepouibl. buonornueckue (GyHKIUU JTUMTUAOB.
OOmme  cBoiicTBa  OMOJOTMYECKUX  MeMOpaH  —  TEKyd4ecTb,  CIOCOOHOCTb
K CaMO3aMbIKAHHIO, MOJTYITPOHUIIAEMOCTb.

HyxneunoBeie kucinotel. JJHK u PHK. CtpoeHue HyKIEHHOBBIX KHCIIOT.
Hyxkneoruasl. [Ipunuun kommiementapHoctu. [lpasuno Yapradgda. Crpykrypa JHK —
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ABOIHas crupaib. Mectonaxoxaenue u ouonornueckue ¢pynxiun JTHK. Bunsr PHK.
Oynkuuu PHK B kitetke.

Ctpoenne wmonekynsl AT®d. Makpospruueckue cBsizu B Mojekyine ATO.
buonornyeckne ¢ynkuuun ATO. BoccraHOBNEHHBIE TEPEHOCYUKH, UX (QYHKIUU
B kietke. [pyeue Hykneo3udmpucogocopambe HTOD)
CexBeHUPOBAHUE JTHK. Me mo 9 bi 2eHOMUKU,
mpaHCKpUNnNmMomMuKU, nNnpPpomeomMUuKUu.

CtpyktypHass Owuojorus: OWOXMMHYECKHE | OHO(DHU3NYECKHUE WCCICIOBaAHUS
COCTaBa W TPOCTPAHCTBEHHOM CTPYKTyphl OMomosiekyn. Mo d e mup o8 aH U e

cCmpykKkmyphbl U yHKUUU O6GBuoMONneKkyn uU UuUXx
KoOMMO/eKcoOoSs - KomnbomepHblu ousadulH u
opaaHu4yYyeckKudl CuUHmMes3 ©6uomonekyn uU Uux
HenpupoOHbLIX aHaloeaoas

JleMOoHCcTpaumn

[Toptpetsr: JI. Ilonmunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. dpaHkiuH,
@. Caurep, C. IIpy3unep.

Huarpammel: «PacnpeneneHue XMMHYECKUX SJEMEHTOB B HEXKUBOM MPUPOAEH,
«PacnpeenieHre XUMHUYECKUX 3JIEMEHTOB B JKHUBOU IIPUPOIEN.

Tabmuubslt u  cxembl: «llepuoguueckass TaOauIa XUMHYECKUX 3JIEMEHTOBY,
«CtpoeHue MoJekynsl BoAb», «BemecrBa B cocrtaBe opraHu3zMoB», «CtpoeHue
MOJIEKYNIbl  Oenka», «CTpyKTypbl O€IKOBOM  MOJEKyJb», «CTpoeHHE MOJEKYI
yriaeBoaoBy, «CTpoeHHEe MOJeKyd JIunuaoBy», «HyknenHoBble KUCIOTBDY, «CTpoeHue
MOJIEKYbl ATO».

OO0opynoBaHUe: XUMUYECKAsI TOCYa U 000pYIOBaHUE.

JlaGoparopHas pabotra «OOHapykeHHEe OCJIKOB C TIOMOIIbI) KayeCTBEHHBIX
peaKuuiin.

JlaGoparopHast pabora «MccrnenoBaHue HYKJIEHMHOBBIX KHUCIOT, BBIACICHHBIX

N3 KIICTOK PA3JIMYHBIX OPTaHHU3MOB.

Tema 5-CtpoeHMe M PYHKLUUUN KNEeTKMN

Tunbel  KIETOK:  JyKapuoTHYeckas ©  npokapuoruyeckas. CTpyKTypHO-
(GyHKIIMOHAIIbHBIE 00pa30BaHUS KIIECTKH.

CrpoeHue mnpokapuoTUdeckor kieTku. KierouHnas creHka OakTepuil W apxei.
Oco0OeHHOCTH CTpoeHUusi reTepoTpodHON M aBTOTPOPHOU MPOKAPHUOTUUYECKUX KIIETOK.
MecTo u posib MPOKapuoT B OMOLIEHO3aX.

CrpoeHre u (QYHKIMOHUPOBAHHE DJyKapHOTHYECKOM KieTku. [lnazmarmyeckas
MeMmOpana (tuasmasiemma). CTpyKTypa IJIa3MaTH4ecKOW MeMOpaHbl. TpaHcrmopT
BELIECTB Yepe3 IJIa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbIM (auddysus, obierdyéHHas
mubdy3us), aKkTUBHBIA  (MEPBUYHBIA W  BTOPUYHBIA  aAKTUBHBIM  TPAHCIOPT).
[Tomynponumiaemocts MemOpanbsl. PaGoTa HaTpuii-KaameBOro Hacoca. HJIOIMTO3!
MUHOIMTO3, (QaromuTto3. Ik3ommto3. Kierounas crenka. CTpykrypa u  (QyHKIHH
KJIETOYHOM CTEHKHU PacTEHUM, TPUOOB.

[uromasma. Ilurozonb. Ilutockener. [IBuwxeHuwe 1murToriasmel. OpraHouasbl
kieTkd. OgHoMeMOpaHHBIE OpPraHOMJIbI KIETKH: 53Huaoruazmartudeckas cerb (OIIC),

anmapatr [olbKM, JIM30COMBI, HMX CTpoeHHe U  GyHKUUMU. B3auMocBs3b
9
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OJIHOMEMOpAHHBIX  OpraHou/ioB KjieTKu. CTpoeHue TpaHyJIsIpHOTO PETUKYIyMa.
Me x aHU3 M HanpaesnewHus 6enkoas 8 31 cC -
Cunre3  pactBopumbix  OenkoB.  CuHTe3 KJIETOYHBIX ~ MeMmOpaH. ['nmaakuit
(arpaHyisIpHBINA) SHAOIIaA3MATHUSCKUH peTHKYTyM. CekpeTopHas QYHKIHS amnmapara
lompmxun. Mo O u u Kk auy u = 6enkoas 8 anmnapame
FfonbOxu- Copmuposeka 6benkoe 6 anmnapame
[Fonb dxu - TpancmopT BemieCTB B KICTKe. BakyojgM pacTHUTEIbHBIX KJIETOK.
Kunerounsrit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOUIbI KJICTKU: MUTOXOH/JIPUH, TJIACTUBI.
[Ipoucxox0eHUEe MUMOXOHOpPpUU U nmnacmuo
CumbuozeHes (K C - MepexkoeckKudu, Il -
Mapeynuc ) Crpoenne u (yHKIMH MUTOXOHApUU W Tuiactui. llepBuunbie,
BTOPUYHBIE U  CJIOXKHBIE MIJIACTUBI (OTOCHHTE3UPYIOITUX JYKapHoT.
XJopomiacTel,  XPOMOIUIACTHI, JICMKOIJIACTHI BHICIINX PACTCHUM.

HememOpannbie opranouasl kietku CrpoeHne U (GYHKIIUM HEMEMOpPaHHBIX
OpraHouJ0B KJIETKH. PuGocomer. [IpoMe Xy moduyHble
usnameH msbl. MuxkpoduaamMeHTsI. AK muHOB8H®bIe
MUKPOGUIMTamMeHMbl. Mepiueunble  KIETKH. A K MU H O 8 bl €
KOMMNOHEHMmMb HeMblwe4YHBbX KIemokK - Mukporpyoouku.
Knerounsiit  uentp. CrpoeHue ©  JBUKEHUE KTYTUKOB u PECHUYEK.
MukpoTpyOouku LIATOILIA3MBI. LenTpuosb. benku,
accoyuupoesaHHbe C MUKpoOoGumnamMeHmMmamMu U
MuUukpompybouykamu - -MomopHbe 6enku

Anpo. OOonouka sApa, XpPOMATHH, KapUOIUIa3Ma, SJAPBILIKA, WX CTPOCHUE U
byHkuu. SnepHbiii 6emkoBbIil MaTpuKe. [IpocTpaHCTBEHHOE PACIONIOKEHUE XPOMOCOM B
uHTeppa3HOM sape. Yy X pomMa muH U 2emepoxpomMamuH.
benku  XxpomathHa  —  TUCTOHBI. AduHamuck a s0epHOU
obonoyYyku 8 Mumo3se -A40epHbIU mMpaHcMnopm.

Kinerounsie BkmtoueHusa. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JSYKapuoT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTparuu

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

Tabmuibl 1 cxembl: «CTPOCHHE 2YKapUOTHUIECKON KIIeTKNY, «CTpoeHue KUBOTHOM
KJIeTKn», «CTpOeHuEe pacTUTENbHON KIETKW», «CTpoeHue MUTOXOHApHUM», «Sapoy,
«CTpoeHne NpOKapuOTUYECKON KIICTKN.

O6opynoBaHWE. CBETOBOM  MHKPOCKOIN, MHKPOIPENaparbl  PacTUTETbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTeprualbHbBIX KIETOK.

JlaGoparopnas pabora «l3yueHnue cTpoeHus KJIETOK pa3InYHbIX OPIraHU3MOB).

[IpakTuyeckas pabota «M3ydyeHne cBOMCTB KJIETOUHON MEMOpPaHBI».

JlaGoparopnast pabora «MccnemoBanue — ITUIa3MoOJiM3a W JICTIIIA3MOJIHA3A
B PACTUTEIBHBIX KIETKAX).

[lpaktuyeckas pabora «M3yueHue IBWKEHHSI ITUTOIIA3MBI B PACTUTEITHHBIX
KJIETKaxX».

Tema 6-O6MeH BewecTB MW NpeBpawWweHNe

d9HepPprumm B KnerTkKe



AccUMWIISILIMA W JIUCCUMWJISILMA — JIBE€ CTOpPOHbI MeTabonm3ma. Tumbel obOmeHa
BEIIECTB. aBTOTPO(MHBIA U TrerepoTpodHbIA. VYuacTue KUCIOpoJa B OOMEHHBIX
nporeccax. DHepreTuyeckoe obecnedyeHue KieTku: mnpeBpaiieHue ATD B 0OMEHHBIX

nporeccax. DepMeHTaTUBHBIA  XapakTep peakuuid KJIETOYHOro MeTabonm3Mma.
10
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depMeHThI, X CTpPOEHHUE, CBOWCTBA M MexaHu3M jeiictBus. Kodepmentsl. OTimnuus
(bepMEeHTOB OT HEOPraHWYECKUX KaTalIu3aToOpoB. benku-akTUBaTOphl U OENKU-
UHTHUOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX pEaKUUid OT Pa3IUYHBIX
(bakTopoB.

[lepBuyHbII ~ CHMHTE3  OpPraHMYECKUX  BellecTB B KieTke.  DOTOCHHTES.
AHOKCU@ZEHHBIU U OKCU2EeHHbU hbomocuUHMe3 y
bakmepulu. Ceemocobupawuwue nuemwmeHmMb U
nuemmeH mbl peakKkyuoHHORZO UueHmMmMpa. Pomp
XJIOPOILUIaCTOB B mpouecce  (orocuHtesa. CBeroBas U TeMHOBasi  (Ha3bl.
®omodbixaHue, Cs, Co.. u CAM-munb ¢GomocuHMe3a.
[IponyktuBHOCTE  (hoTOCMHTE3a. BrimsHue pa3nuuHbIX (PAKTOPOB HA  CKOPOCTH
dboTtocuHTe3a. 3HaueHnWe (OTOCHHTE3A.

Xemocunte3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHKOB. HUTPUDULIHPYIOIIHE
OakTepum, Kenae3o0aKTepuu, CcepoOaKTepuu, BOJOPOJHBIE OaKTepuu. 3HaYCHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3mbl. Buael Opoxkenus. [IpoaykTsl OpoxeHus H  HX
WCIOJb30BAHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTraHW3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH 1 BO30OYIUTEIN OOJIe3HEH.

AdpOoOHBIE OpraHU3Mbl. JTallbl SHEPreTUYECKOro oOmeHa. [loaroToBUTENBHBIN
sTan. [ nKon3 — 0ECKUCIOPOAHOE PACILIEIIIEHUE TITFOKO3bI.

buonornueckoe OKUCIEHWE, WIA KIETOYHOE JbIXaHue. Poilb MUTOXOHIpHi
B Ipolieccax Owuojoruueckoro okucieHus. llukmmueckue peakiuu. OKUCIUTEIBHOE
bochopupoBaHue. QHepeusHs MeMmMbpaHHO®R2O
epadueHma npomoHoe - CuHmes AT®., paboma
npomoHHoU AT®-cuHmaa3bl- llpeumymecTtsa a’poOHOTO TYTH
oOMeHa BelecTB mepes; aHa3poOHbIM. I(HPEKTUBHOCTH IHEPTETHUECKOTO0 OOMEHA.

JeMoHcTpaiuu

[Toptpersr:  [x. Ilpuctim, K.A. Tumupsze, C. H. BuHorpaackuii,
B. A. Onrensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuubl U cxembl: «DotocuHTedy», «DHEpreTuyeckuii odMen», «buocuHTe3
oenkay, «CtpoeHue pepMeHTay, « XEMOCUHTE3Y.

OO06opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYAOBaHUE [IJIi TMPUTOTOBJICHUS
MTOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaTOB.

JlaGoparopnast pabora «M3ydeHue KaTaIUTUYECKOW AaKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTajla3bl).

Jlaboparopnast pabora «M3ydeHue (HepMEHTATUBHOTO PACHICTUICHUS TEPOKCHUIA
BOJIOPOJa B PACTUTENBHBIX U dKUBOTHBIX KIETKAX).

JlaGoparopnast paborta «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a 1 XEMOCHHTE3a.

JlaGoparopHas padota «CpaBHEHHE MPOIECCOB OPOKEHUS U IBIXAHUS.

Tema 7HacnepgpctBeHHas MHdbopmMaumsa wm

peanu3auyuumsa eé B KnNeTkKe

Peakumu wmatpuyHoro cuHTe3a. lIpyHIMIN KOMIUIEMEHTAPHOCTH B  PEaAKLHUSIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacieACTBEHHOM HWHQpopManuu. ['€HeTH4YecKuil Koj,
ero csoucTBa. Tpanckpunuuss — Marpuusbli cuHTe3 PHK. IlpuHnunser tpanckpunumu:
KOMILIEMEHTAPHOCTb, AHTUITAPAJIICIIBHOCTb, ACUMMETPUYHOCTb.


file:///D:/Downloads/
file:///D:/Downloads/

Cos3pesaHuUue Mamp U4 HbIX PHK 8
ayKapuomu4yeckKkolu Knemke - Hekodupyrnwue

PHK .
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Tpancmamuss u e€ stanbl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Oenka.
VYcnoBust 6uocunTe3a 6enka. KogupoBanue amMuHOKUCIOT. Pons pubocom B OMOCHHTE3E
Oernka.

CosepemMeHHEble npeodocmaerneHuUSs o
CcCmpoeHUU 2 e Ho 8. Opranuzanus TeHOMa y OpPOKapuoT U
SyKapuoT. Perynsuus akTHUBHOCTM T€HOB Yy mpokapuor. ['mmore3a onepoHa (.
Kaxo0, X. Mamo). MonekynsapHble MeXxaHUa3Mmbl
I Kcnpeccuu e e HOB8 y yKapuom:- Ponb
XpomMamuHa 6 pecynayuu pa6omb/ e e HOB&8.
Perynsmus oOMeHHBIX MpoIleccoB B KileTke. KieTouHblit romeocTas.

Bupycel — HekierouHbie (OpMBI KHM3HM W OOJMraTtHele IMapasutbl. CTpoeHHe
MPOCTBIX 51 CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTeprodaros.
XuszHeHHbBU yUuKn [JHK-codepxawux eupycos,
PHK-codepxawux eupycoe, bakmepuogazos
O6 pamHas mpaHcKpunuyus, peeseepmasa,
UH meepaa3aa.

Bupycupie 3a0oieBaHusi 4deioBeka, KUBOTHBIX, pactrenuit. CIIN]J[, COVID-19,
COIIMATbHBIC U MEUITUHCKHUE TIPOOIICMBI.

bBuouHpopmMamucka. UHMmMeezpauyus u
aHanus 6o0n1bwWwWuX Maccueos («brgdatas)
CmMmpyKmMypHbIX buonoau4yeckKkux 0aHHBbIX.
HanHomexHonoauu 6 6buonoeguu U MedUUUHE
[IpoepamMmupyemMble Gy HK yuu benkoaes
Cnocobbl 0ocmaeku nneKkapcms

JlemoHcTpaiu

IToprpetsi: H.K. Konbuos, J1.1. UBaHOBCKHA.

Tabmuuel u cxembl. «buocuHTe3 Oenkay, «l'eHeTmyeckuii kom», «BupyCh,
«bakrepuodarmy.

[IpakTrueckas padora «Co3aaHue MO BUPYCay.

Tema & KNN3 HeHHBIM ULUKN KNeTKMWU

KrneTounslil nuki, ero nepuosl v perymsanus. Marepdaza u muto3. OcobeHHOCTH
npoueccoB, nporekaromux B uHTepdasze. IlogroroBka KIETKM K  JICJIEHUIO.
[IpecunTeTnueckuii  (MOCTMUTOTHUYECKHM), CHUHTETUYECKUH W  MOCTCUHTETUYECKUU
(IpEeMUTOTHYECKUIT) TepUOIbl HHTEP(DA3HI.

Marpuunsiii  cunte3 JHK — permkanusa. Ilpunuumner  permukanmu  JIHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAJUIEIBbHOCTh. MeXaHu3M
pemkanun  JIHK. Xpomocomsl. Crtpoenune xpomocoMm. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HAOOp KIETKW — KapuOTUI. JIUTUIOMAHBIA W TalIOWTHBIN HAOOPHI
XpoMocoM. ['oMosiornuHbIe XpOMOCOMBI. [10JI0BBIE XpPOMOCOMBI.

Henenue knetkn — muTo3. CTaguu MUTO3a U MPOUCXOIAIINE B HUX IPOLECCHI. THUITbI
MuTto3a. KapuoknHes 1 HUTOKKMHE3. bronornyeckoe 3HaueHue MUTO3a.

Perynsiius MutoTHdeckoro 1ukia kietku. [IporpaMmMupyemast KieTodHasi TuOennb —
amnomnTo3.

Kiterounoe A1po, XpPOMOCOMBI, (byHKIMOHAIbHAS T€HOMMUKA.
Me x a H U3 MbI nponugepayuu,



oOugppepeHyUpoOBKU, cmapeHUS:H u cubenu

KJlemok - «lu pp oeas KJemkKauw» -
buUOUHOpPpMamMuU4YecKuUe Mo denu
QYHKUUOHUpPOBAHUSA KJemKu

JleMoHCcTpaumn

Tabmuubl u  cxembl: <«Ku3HEHHBIM LUK KIETKW», «Murtosd», «CtpoeHue

xpoMmocom», «Pemukarusa JJTHK.
12
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O6ODV,Z[OB3HI/IC: CBETOBOM MHKPOCKOII, MHKPOIIpCIIapaThbl: «MuTo3 B KJETKax
KOPEIIIKA JIYKa».
JlaGoparopHas pabota «/3ydueHre XpoMOCOM Ha TOTOBBIX MUKpOIIperapaTaxy .
JlaGopatopHas pabota «HabnrogeHnne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MHUKpOIIpEaparax).

Tema 9-CtpoeHuMe U PyHKLUNUMU OPraHnMs MoB
buonorudeckoe paszHooOpazue opranu3aMoB. OJIHOKIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOCHHOCTH CTPOCHHUS M KU3HENEATENbHOCTH OJHOKIJIETOYHBIX OPTraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TIpPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JPYrue
poTUCThl. KosIOHManbHbIE OpraHu3MBl.

B3anMOCBsI3p YacTeld MHOTOKJIETOYHOI'O OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. Opranusm Kak enuHoe uenoe. ['omeocras.

Tkanu pacteHuid. TUIbl PacTUTENBHBIX TKaHEW: 0Opa3oBaTeibHasi, MOKPOBHAs,
IpOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpoeHus, GQyHKIUH U
PaCIIOJIOKEHHUs TKAHEW B OPraHax pacTECHUMN.

TKaHM O>KMBOTHBIX M YeEJOBEKA. THUIBI JKUBOTHBIX TKAHEH: JSIUTEIHAIIBHAS,
COCAUHMUTENbHAS, MbIlIeYHast, HepBHasA. (OCOOEHHOCTH CTpPOEHUs, (YHKUUNH U
PaCIIOJIOKEHUs TKAaHEW B OPraHax )KUBOTHBIX U YEJIOBEKA.

Opranel. BereraruBHble U reHEpPATUBHBIE OpPraHbl pacTeHUl. OpraHbl U CUCTEMBI
OpPraHOB XUBOTHBIX U 4eIoBeKa. DyHKIIMY OPTaHOB U CUCTEM OpPTaHOB.

Onopa Tena opraau3zMoB. Kapkac pacteHuil. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XWBOTHBIX. HapyxHbli M BHyTpeHHUM ckeneT. CTpOEHHE W THIIBI
COCTMHEHUS KOCTEM.

JIBi>keHre OpraHu3MoB. J[BUKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB. amME&OOUJIHOE,
KI'YTUKOBOE, PECHUYHOE. [[BHJKEHME MHOIOKJIETOUHBIX PACTEHMI: TPONM3MBI U HACTHUH.
JIBUKEeHUE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJOBEKAa: MbllIe4yHas cuctema. Peduekc.
CkerneTHbIE MBILIIBI U UX padoTa.

[Iutanne opranusmoB. llormomeHne BOABI, YIVIEKMCIONO ra3a M MHHEPAIBHBIX
BEILIECTB pacTeHUsMU. [IuTaHme >XKUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE
nuiieBapenue. [lurtanue nmo3BOHOYHBIX KUBOTHBIX. OTAEINBI MUIIEBAPUTEIBHOIO TPAKTA.
IIumeBapurensHble Kenes3bl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jbixanue opranu3MoB. Jlpixanue pacrenuid. [[prxanue xxuBoTHbIX. Juddy3us razon
gyepes3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixaHue. JlpixarenbHas moBepXHOCTh. JKabepHoe u
NE€royHoe ApIxaHue. J[pIxaHWe MO3BOHOYHBIX >XMBOTHBIX M YEJOBEKA. DBOJIOLHMOHHOE
YCIIO)KHEHHE CTPOEHHUs JIETKMX TI03BOHOYHBIX JKUBOTHBIX. JlpIXarenpHas cuCTEMaA
4yernoBeka. MexaHu3M BEHTWDILMM JIETKMX Yy ITUL U MIEKONUTaroummx. Perymsanus
abixanus. JlpixareabHble 00bEMBI.

TpaHcropT BeLIECTB y OPraHM3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHcnopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHOoCHass cucrteMa um €€ opranbl. KpoBeHOCHas cucrtema

MMO3BOHOYHBIX JKUBOTHBIX W yeioBeka. CepJilie, KpOBEHOCHBIE COCYIIbl U KpoBb. Kpyru
13
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KpOBOOOpAIIeHUsl. DBOJIIOIMOHHBIE YCIOXKHEHHS] CTPOCHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KMBOTHBIX. PaboTa cepata u e€ peryasuus.

Brigenenne y opraHu3moB. BeizeneHue y pacTeHuild. BuiaeneHue y KHBOTHBIX.
CokparutenbHbie Bakyosid. Oprasbl BbiaenieHus. DuibTpanus, cekpeuuss U o0paTHOE
BCACHIBAHME KaK MEXaHU3Mbl paOOThl OpraHoB BbljeNicHUA. CBS3b TOJIOCTH Tema
C KPOBEHOCHOU W BBIJEIUTEIBLHON CUCTEMaMHU. BrieneHue y N0O3BOHOYHBIX )KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHkumoHupoBaHue HedpoHa. OOpazoBaHHe MOUU Yy
YEJI0BEKa.

3amuTa y Opranu3MoB. 3aluTa y OJHOKJIETOUYHBIX opraHu3mMoB. Criopsl 6akTepuili u
LIUACTBl MPOCTEUIIMX. 3aluTa y MHOTOKJIEeTOYHbIX pacteHuid. Kyrtukyna. Cpeacrtsa
[IACCUBHOU U XUMHUUYECKOU 3aUThl. DUTOHIIUIIEI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. lIOKpOBBI M WX NIpPOWU3BOAHBIC. 3aliuTa
opranusma oT OonesHedl. MiMmyHHast cucrema denoBeka. KieTouHblii u ryMopaibHBIN
UMMYHUTET. BpoXn€HHbIA W TpHOOpEeTEHHBIN cnenupuyeckuii UMMyHUTET. Teopus
KJIOHAJIbHO-ceNiekTBHOr0O uMmMmyHuteta (I1. DOpmux, ®.M. bepuer, C. Tonerasa).
BocnanutenbHble OTBETHI OpPraHu3MoB. Poiib BpOXKAEHHOTO MMMYHHUTETA B PA3BUTHU
CUCTEMHBIX 3a00JICBaHUH.

PaznpaxuMocTs U perymsiuus y OpraHu3MoOB. Pa3apakMMOCTh y OJHOKJIETOYHBIX
opranm3moB. Takcucel. PazapaxxumocTts u perynsnus y pacteHui. PocToBble BeniecTsa u
UX 3HA4YCHUE.

HepBHas cuctema u pediiekTopHas peryisius y >KMBOTHBIX. HepBHas cuctema u eé
OTZIEJIbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI Y >KUBOTHBIX.
Otaensl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediekc u pedrexrtopHas mayra.
besycnoBHbIE U yCTIOBHBIE PEIICKCHI.

['yMopanbHas peryysanus U 3HAOKPUHHAS CUCTEMA XMBOTHBIX M 4esioBeKa. JKesnessl
DHIOKPUHHOM CHCTEMBI M MX TOPMOHBIL. JlelicTBME rOpMOHOB. B3anMOCBS3b HEPBHOU U
SHAOKpUHHOM cucTeM. [ unoranamo-runodusapHas cucrema.

JleMoHcTpanuu

[Toptper: N.II. ITaBnoB..

Tabmuupl u  cxeMbl: «OJHOKJIETOYHBIE  BOJIOPOCHN», «MHOIOKIETOUHbIE
Bojopocian», «bakrepun», «IIpocreitmme», «Opranbl BETKOBBIX pacTeHUi», «CHUCTEMbI
OpraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHrne HaceKombIxX», «TkaHu
pactenmit», «KopHeBbie cuctembl»y, «Ctpoenue credns», «CTpoeHue JIHCTOBOM
IIaCTUHKNY, «TkaHu XKUBOTHBIX», «Ckener yenoBekay, «lluieBapuTenbHas cucTEMay,
«KpoBenocHast cucrema», «JlpixarenpHas cucremayn, «HepBHas cucrema», «Koxay,
«MpbllieyHasg cucremay, «BbimemurenbHas —cucremay, «OHIOKPUHHAs CHUCTEMaAY,
«Ctpoenne wbimb», «Mmmynuter», «KuineuyHonosoctHeiey, «Cxema MNHUTaHUS
pactenuii», «KpoBeHOCHbIE CHUCTEMBI MO3BOHOYHBIX >KMUBOTHBIX», «CTpOEHHE THAPHBI»,
«Ctpoenue miaHapun», «BHyTpeHHee cTpoeHue n0kaeBoro uepBs», «HepBHas cucrema
peiO», «HepBHas cucrema nsarymku», «HepBHas cucreMa TPECMBIKAIOITUXCSY,
«HepBHas cucrema nruny, «HepBHas cucrema miiekonutaromux», «HepBHas cucrema
yesnoBekay, «Pedexcy.
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O6ODV,Z[OB3HI/IC: CBETOBOM MUKPOCKOII, MUKPOIIpCIIapaThbl OJHOKJICTOYHBIX
OpraHnu3MOB, MHKPOIIPCIIAPAThI TKaHeﬁ, PaKOBHHBI MOJUIFOCKOB, KOJIJICKIHWHN HACCKOMBIX,
HI'JIOKOXKHUX, KHUBBIC OJSK3CMILIAPbI KOMHATHBIX paCTeHHﬁ, rep6apm1 paCTCHI/Iﬁ Pa3HBIX
OTACJIOB, BJIAXKHBIC IIpeHaparbl JKHUBOTHBIX, CKEJICTbl II03BOHOYHBIX, KOJJICKIHH
O€CII03BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJOBeKa, O0OpynOBaHHE I JEMOHCTpPALUU
IMOYBCHHOI'O M BO3AYHIHOI'O ITMTAHUA paCTeHHﬁ, pacIiCIlICHUA KpaxMaja U OelKoB oon
neicTBueM (epMeHTOB, O0OPYHOBaHHWE [JII JEMOHCTPAIMK OIBITOB IO HW3MEPEHUIO
KU3HEHHOW €MKOCTHM JIETKHUX, MEXaHHW3Ma JbIXaTeJIbHBIX JBUKCHUW, MOJEIA TOJOBHOTO
MO3Ta pa3JIM4YHbIX JKUBOTHBIX.

JlaGopatopnas paboTa «l3yueHune TkaHel pacTeHUI.

Ha6opaTopHa51 pa60Ta ((I/ISYIIGHI/IC TKaHEeM )KHUBOTHBIX).

Ha6opaTopHa51 pa60Ta ((I/ISYIIGHI/IC OpraHOB LBCTKOBOI'O PACTCHU.

Tema 700Pa3MHOXeHMUEe MW pa3BUTHUE

opraHun3 mvmoB

dopMbl pa3MHOXKEHHSI OPraHU3MOB. Oecroioe (BKJItoYasi BEreTaTUBHOE) U IOJIOBOE.
Bunbr  Oecrionioro  pa3MHOXEHHUS: TOYKOBAHHWE, CHOPYJSIUsA, (pparMeHTaIus,
KJIOHUPOBaHUE.

[TonoBoe pazmHoxkeHue. [lonoBbie KiaeTkH, win ramerbl. Meiio3. Ctaguu meio3sa.
IloBenenne xpomocom B Menosze. KpoccuHrosep. buosormuecknii CMbICT Melo3a U
ITOJIOBOTO Iponecca. Meno3 u ero MeCTo B J)KU3HEHHOM LIUKJIE OPTraHU3MOB.

[IpenzapoabiieBoe paszputue. ['ameroreHe3 y KUBOTHbBIX. [loJoBBIE Kele3bl.
OOpazoBanre U pa3BUTHE TMOJIOBBIX KieTOK. CnepmartoreHe3 u ooreHe3. CrpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHre ¥ SMOPHUOHATBHOE  pa3BUTHE  JKUBOTHBIX.  CrmocoObl
OIUUIOJIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOE pPa3BUTHE OpraHu3MoB (OHTOreHe3). OMOpHOIOrHs — Hayka
0 pasButuu  opranusmMoB. Mo p o2 e H e 3 - O0O0Ha ua3
2/1aeHh>blX npobnewm aMbpuonoauu -
KoHuenuus MoOp gpoeeHOSs u MoOdenu
MOp poeeHe33a. Cragunm >MOpHOTreHe3a KHUBOTHBIX (Ha mpumepe
asrymku).  poGnenue. Tumbl apoOienus. [Je me p MUH UpPp OB8aHHOE
u HedepMUHUpPOBaAaHHOE OpobneHue -
bBnacmyna, mu n bl 6mn1acmyn. OcobeHHocTH  ApoOJIeHUs
MJICKOTTUTAIONINX. 3apObIIIEBbIC TUCTKU (TacTpysisiiius). 3aKiajka OpraHoOB U TKaHEW U3
3apOJBIIEBBIX JINCTKOB. B3anMHOE BIMSHHME 4YacTed pa3BUBAIOIIETOCS 3apojiblIIla
(oMOpuoHaNmbHAs WHAYKIMA). 3aKjiajJKa IJlJaHa CTPOCHHS KUBOTHOTO KakK pe3ysbTaT
MEpapXUYEeCKUX B3aUMOJEUCTBUNM TeHOB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
Pa3IMYHBIX (PAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u passutue xuBoTHbIX. [locTamMOpuoHanbHbll nepuo. [Ipsmoe u Hempsimoe
pazButue. PaszButue ¢ meramopdo3oM y O€CIO3BOHOUYHBIX W TMO3BOHOYHBIX YKUBOTHBIX.
buonornueckoe 3HaUY€HHWE MOPSIMOTO M HEMNPSIMOTO PA3BUTHA, HMX PACHPOCTPAHEHUE
B npupoze. Tumbl pocta )KUBOTHBIX. DPAKTOPHI PETYISAIIMU POCTA KMBOTHBIX U UYEJIOBEKA.
Craguu mocTAIMOPHOHAIILHOTO PAa3BUTHUS Y KUBOTHBIX M YeloBeka. [leproasl oHTOreHe3a
yenoBeka. CTapeHne U CMepTh KaKk OMOJIOTHYECKUE TIPOIIECCHI.

Pa3mHokeHue u pazBuTue pactenuil. 'ameroput u cnopodut. Meio3 B KU3HEHHOM



nukie pacrenuit. OOpa3oBaHue CIOp B Mpollecce Meiosa. ['ameroreHes y pacTeHUM.
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OHJ'IOI[OTBOpCHI/IC M pa3BUTHUC PACTUTCIBbHBIX OPraHU3MOB. I[BOﬁHOG OIINIIOAOTBOPCHHUC
y IIBETKOBBIX pacTeHnii. OOpa3oBaHue U Pa3BUTHE CEMEHHU.
MexaHu3Mbl peryssiliui OHTOr€HE3a Y PACTEHUMN U KUBOTHBIX.
JleMOoHCTpaiu
[Toptpersr: C.I'. HaBamms, X. [lneman.
Tabmumet u  cxembl:  «BereratuBHoe pasmHOXeHHe», «Tumbl Oecrmosoro

pa3sMHOXEHMS»,  «Pa3mMHOXKEHME  XJIaMHUIOMOHAnb»,  «Pa3MHOXKEHHE  DBIVICHBD»,
«PasmHOXeHME TUIpBDY, «Meho3», «XpomocoMbl», «['amerorenes», «CTpoeHue
AWLEKIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTaluu OHTOTeHe3a», «lIpsiMoe u Hempsmoe
paszButue», «Pa3zBuTHe Maiickoro xyka», «Pa3zBurue capanum», «Pa3BUTHE JATYILIKWY,
«/IBOMHOE OIJIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHUi», «CTpoeHHE CeMSIH OJHOIONBHBIX U
JBYIOJBHBIX PAaCTeHUI», «KW3HEHHBIM LUK MOPCKOW KaIyCTbDy, <«JKW3HEHHBIM LUKII
MXa», «OKH3HEHHBINM LUK TAIOPOTHUKA, « KM3HEHHBIN LIUKJI COCHBI».

OOoOpyIOBaHWE. CBETOBOM MMKPOCKOI, MHUKpONpENapaTbl SAULEKIETOK U
CIIEPMATO30MA0B, MOJENb «LIMKIT pa3BUTHS JISTYILIKI.

JlaGoparopHast pabora «M3ydyeHHe CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX

MUKpOIpEnapaTax».
[IpakTryeckas pabota «BbIsiBI€HHME NPU3HAKOB  CXOJACTBA  3apOJbIIICH

IIO3BOHOYHBIX ) KNBOTHBIX).

Ha6opaTopHa;1 pa60Ta «CTpOGHI/IG OpTraHOB PasMHOKCHHUS BBICHINX paCTCHHﬁ>).

Tema 77-TeHeTHMKa -HaykKka o
HacneaCTBEHHOCTU U U3MEHYUBOCTMH

opraHum3ImosB

HcTopusi CTaHOBJICHHWS W pPa3BUTHS T'CHETUKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poiab 0TeuecTBEHHBIX YUYEHBIX B PA3BUTUM I'€HETUKHU. PabOThI
HK. KomsnoBa, H.W. BasunoBa, A.H. benozepckoro, I'.J[. Kapneuenko,
10.A. ®umunuenko, H.B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE TIOHSATHS M CHUMBOJBL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIETIbHBIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, TOMUHAHTHBIM M PELIECCUBHBIN IMPHU3HAK,
TOMO3UT0Ta, TETEPO3Ur0oTa, YWCTas JWHUSA, THOpUIbl, reHotur, (QeHoturl. OCHOBHBIC
METO/bl ~ TEHETUKHU:  THOPUIOJOTUUYECKUH, LIUATOJOTUYECKHM, MOJIEKYJISIPHO-
T€HETUYECKU M.

JlemoHCcTpanun
[Toprpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.W. BaBunos,

A.H. benozepckuii, I'.Jl. Kapneuenko, FO.A. ®uwmnuenko, H.B. Tumodees-PecoBckuii.

Tabmu1el 1 cxembl: «MeTo bl TeHETHKIY, «CXEeMBI CKPEIIUBAHUS.
JlaGoparopHas paboTta «/[po3oduna kak 00bEKT TeHETUUECKUX HCCIICIOBAHUIN.

Tema 72-3aKOHOMEPHOCTM HacCNeaCTBEHHOCTM
MounorubpuaHoe ckpeuuBanue. [lepBoiil 3akoH Menzens — 3aKkoH e1nHoo0pa3us

ruOpu0B mepBoro mokoJieHus. IlpaBumo momuHupoBanus. Bropoi 3akon Mengens —

3aKOH  paculelyieHus TOpu3HakoB. LluTonoruueckue OCHOBBI ~ MOHOTHOPHAHOTO

CKpCIIMBaHUA. I'nmore3a 4MCTOTHI FaMET.
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Ananmusupyroiiee ckpenuBaHue. [IpoMeXyTOYHBIM XapakTep HacIeI0BAHUS.
Pacmienienue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. Tpernit 3akoH MeHaens — 3aKOH HE3aBHUCHMOIO
Hacle0BaHus NMpU3HaKoB. [{uTonornyeckre OCHOBBI AUTHOPUTHOTO CKPEITUBAHMUS.

CueruieHHoe HaciemoBaHue mnpusHakoB. Pab6orel T. Moprana. CremnseHHoe
HACJICJIOBAHUE TE€HOB, HAPYIIECHUE CLEIUICHUS MEXKAY TeHaMH. XPOMOCOMHAas TEOpHUs
HacCJICJCTBEHHOCTH.

['enernka mnosa. XpPOMOCOMHBII MEXAaHHU3M OIpPEAENICHUs I0Ja. AYTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli W TeTeporameTHbld 1oj. ['eHerndeckas
CTPYKTYypa MOJIOBBIX XpoMOcoM. HacnenoBanve npu3HakoB, CHEMIEHHBIX C TTOJIOM.

['enoTun kak nenoctHas cucreMa. llnenorponuss — MHOXKECTBEHHOE JEHCTBUE T'EHA.
MHOKeCTBEHHBIN aAJICTIN3M. Bzaumoneiicteue HeaJIeIbHbBIX I'CHOB.
KommnemenTapHocTs. dnucras. [Toaumepust.

['eHeTHUECKHIT KOHTPOJb PA3BUTHUS PACTCHUM, XKUBOTHBIX M YEJIOBEKA, a TaKKE
(DU3HOIOTMYECKUX TIPOIIECCOB, TOBEJACHHUS W KOTHUTHUBHBIX (yHKIUH. ['eHeTnueckue

MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — TMapasuT» U
«XO03IMH — MHKpoOMoM». ['eHeTHueckwe acleKThl KOHTPOJsI M HU3MEHCHHS
HacJeACTBEeHHON MH(pOpMAILIMK B TTIOKOJICHHUSIX KJICTOK M OPraHU3MOB.

JleMoHCcTpanuu

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

Tabmuuel 1 cxembl: «IlepBblii U BTOpoM 3akoHbl Mennens», «Tpetuil 3akoH
Mennensy, «AHam3upyoniee  CKpelIMBaHHE, «HenonHoe  TOMHUHUPOBAHHUEY,
«CluerieHHOe HacleAoBaHUE MPU3HAKOB y JIpo30huibly, «l'eHeTnka nona», «Kapuotun
yenoBeka», «Kapumotun npozoduiby, «Kapuotun nTuipDy, «MHOXECTBEHHBIN
ajuIenn3My, «B3zauMoaeiicTBE T€HOBY.

O6opynoBaHue: MOJAENTh JUIsl JAEMOHCTpAIlMM 3aKOHOB €IWHOO0Opa3us TUOpUIIOB
[IEPBOr0 TMOKOJIEHUS W PACLUCIUICHUS NPU3HAKOB, MOJENb Ui JAEMOHCTpAalMM 3aKOHA
HE3aBHCUMOI'0 HACJIEIOBAHUs IIPU3HAKOB, MOJENb ISl JEMOHCTPAlMU CLEILUICHHOTO
HaCJIeI0BaHUs MTPU3HAKOB, CBETOBOM MUKPOCKOII, MUKporpenapar: «Jpo3zoduiay.

[Ipaktuyeckas pabora «M3ydeHue pe3yabTaTOB MOHOTHOPUIAHOIO CKPEIIMBAHMS
y IpO30(HUITBI.

[IpakTrueckas pabora «M3ydeHue pe3ynbTaTOB AUTHOPUIHOTO CKpEITUBAHUS
y Ip030(hUITBI.

Tema 73-3aKOHOMEPHOCTMU U3MEHYMBOCTMH
B3zaumopeiictBue reHotuna W cpeabl  npu  (GopMUpOBaHMM  (peHOTHMA.
N3MeHunBOCTh TpuU3HAKOB. KayecTBEHHbIE W KOJMYECTBEHHbIE TMpHU3HAKU. Bumsl
M3MEHYMBOCTHU: HEHACIIEACTBEHHAS! M HACJIEICTBEHHASI.
MonudukanvonHass  M3MEHYMBOCTb. Ponp cpenpl B (dbopMUpOBaHUH
MOIU(PUKAIMMOHHON W3MeHYnBocTU. Hopma peaknuu mpusHaka. BapuanuoHHBIA psin
u  BapuaumonHHas kpuBas (B. Horanncen). CpoiicTBa  MoauduUKaMOHHON

HU3MCHYUBOCTH.
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I'enHoTUNMUYECKas U3BMEHUMBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYUBOCTH. B IbI
TeHOTUITNYECKON N3MEHYNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHAS.

KoMmOunaTtuBHass W3MEHYMBOCTh. Melo3 W TIOJNOBOM MpoIlecc — OCHOBA
KOMOWHATHUBHOM W3MEHYMBOCTH. PoJIb KOMOMHATHBHOM W3MEHUMBOCTH B CO3JaHUU
T€HETUYECKOT0 Pa3HOOOpa3us B Mpejieiax 0JHOr0 BUA.

MyTtanuoHHasi U3MEHUYMBOCTh. BUIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE ¥ MHIYILIUPOBAHHBIC MyTallUM. SIIE€pHBIE M LUTOILUIA3MATUYECKUE MYTAIlUU.
Comarnueckue U 1MosioBble MyTaluu. [IprunHbl BO3HUKHOBEHUS MyTaluid. MyrareHsl u
WX BIMSHUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO Ipolecca. 3aKOoH
TOMOJIOTHYECKHX PAZ0B B HacleacTBeHHoi w3MeHunBocTH (H.M. BaBwios). BuesaepHas
W3MEHYMBOCTh U HACJIEACTBEHHOCTD.

SnueeHemuka u anueeHoOMUKa, poOlJlb
anueeHemu4yecKUX d)aKmopoe (]
HacnedoeaHUuU u u3 mMeHYUB8OCMU
peHOmMuUNuU4YecKUX NPU3BHAaKoe y opaaHU3MO0S8 -

JlemoHcTpauu

[Toprpersri: I'. ne ®pus, B. Moranucen, H.M. BaBuios.

Tabmuip! u cxeMbl: «Buasl "3MEeHUHMBOCTHY, «MoaudHUKaliMOHHAs U3MEHYHUBOCTD,
«KoMOuHaTtuBHasT WM3MEHUYUBOCTHY, «Meno3», «OmnonoTrBopeHue», «leHernueckue
3a00s1€BaHuUsl YeoBeKay, «BUIbI MyTaluii.

OO6opynoBaHue: KUBbIC U repOaApHBIE IK3EMIUISIPhl KOMHATHBIX PACTEHUMN, PUCYHKHU
(dotorpadun) KUBOTHBIX C PA3TUYHBIMUA BUIAMHA U3MEHUYUBOCTH.

JlaGoparopnas pabora «MccienoBaHue 3aKOHOMEPHOCTENW MOAM(PUKAIIMOHHON
M3MeHYMBOCTU. [locTpoeHne BapualMOHHOTO psAJa U BapUAallMOHHON KPUBON».

[pakTuueckas pabota «Mytaruu y Apo30(huibl (Ha TOTOBBIX MUKpOIIpENnapaTax).

Tema 74 FTeHeTnNKa 4yenoBsekKa

Kapuorun uyenoBeka. MexayHapoaHas mOporpaMmMa  HMCCIEJOBAaHHS  T€HOMA
yenoBeka. MeToabpl W3y4eHUs] TEHETUKH 4YeJOBEKa: TIeHeaJoTHMYeCKui, OJU3HEIOBBIM,
IIUTOTCHECTUYCCKUIM, MOMYISIMOHHO-CTaTUCTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMeHHOE ONpPENCIICHUE reHOTHIIA. MOJTHOT€HOMHOE CEKBEHUPOBAHHE,
FEHOTUIIUPOBaHWE, B TOM uuciae ¢ nomompto IIP-ananuza. HacnenctBenHbie
3a0ojeBaHusl 4YelloBeKa. ['€HHbIE M XpOMOCOMHBIC OOJIe3HM 4YelloBeKa. bose3Hu
C HACIEACTBEHHOM MPEAPaCHOIOKEHHOCThIO. 3HAYEHHWE MEIMIMHCKOM T'€HETHUKHU
B IMPEAOTBpAIlCHUH U JICYEHHMH TEHETUYEeCKUX 3aboieBaHuil uenoBeka. Menuko-
FEHETUYECKOE KOHCYIbTUpOBaHUE. CTBOJIOBbIE KIIETKU. [IOHSATHE «TE€HETUYECKOro
rpy3a». OTHYECKHE AacCMeKThl WCCIEAOBaHUNW B O0JIACTH PENAKTUPOBAHWS TE€HOMA H
CTBOJIOBBIX KJIETOK.

I'eneTnueckue (dhakTophI MMOBBIIICHHOMN YyBCTBUTEIBbHOCTH yeloBeKa
K (QusnueckoMy M XMMHUYECKOMY 3arps3HEHUIO OKpyXatoied cpenbl. ['eHeTuueckas
MPEIPACTOI0KEHHOCTD YEJIOBEKA K MATOJIOTHSIM.

JleMoHCcTpanuu

Tabmunet u cxembl: «Kapuotum uenoBekay, «MeTombl H3Y4YeHHS TEHETHUKU
yeJioBeKay, «['eHeTnueckue 3a00JIeBaHUS YSIIOBEKa.

[IpakTrueckas padora «CocTaBlieHHE U aHAJIU3 POJAOCIOBHON.
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Tema 75-CenekKkuma opraHms mMmoB

JoMecTukarusa U cenekuusi. 3apoKICHUE CENEKIMU U JOMECTHUKALMU. Y4YEHUE
H.W. BaBunoBa o lleHTpax MNpOMCXOXKIEHHUS M MHOTr000pa3usi KyJbTYPHBIX DPACTCHHM.
Ponb cenexkuuu B CO3MaHUM COPTOB PAcTEHM W TOpOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKMX  PSJAOB B HACIEACTBEHHOM  HM3MEHYMBOCTH
H.W. BaBuiioBa, ero 3HadeHue JJ1s1 CEICKIIMOHHON paOOThI.

Meroasl  cenekuMOHHOM  paboThl.  McKyccTBeHHBI  OTOOp:  MAacCOBBIM |
WHJIMBUAYAIbHBIN. OTambl KOMOWHAIIMOHHOW CeleKIuu. VcmblTaHue TNpou3BoaUTEICH
1o MOTOMCTBY. OTOOp MO T'€HOTHUITY C IMMOMOIIBIO OIEHKH (PEeHOTHIa TMTOTOMCTBA U OTOOD
10 TEHOTHITY ¢ momoIibio aHanu3a JJHK.

HckycCcTBeHHBIM MyTareHe3 Kak METOJl CeJICKIIMOHHOM paboThl. PamuaniioHHBIN U
XUMUYECKUN MyTareHe3 KaKk MCTOYHHUK MYTallud Yy KYJbTYPHBIX (OpPM OpPraHHU3MOB.
Hcrnonp3oBaHne TEHOMHOTO pEIaKTHPOBaHMS M MeETOAOB pekoMOMHaHTHBIX JIHK
JUTS TIOJTYYEHUSI UCXOITHOTO MaTepraia JJisi CEJICKIHU.

[lonyuenne mnonuruionaoB. BHyrpuBHioBas rubpuausanus. bin3kopoacTBeHHOE
CKpelIMBaHWE, WIM WHOpUIUHT. HepojCcTBEeHHOE CKpellUBaHUE, WU ayTOPUIUHT.
I'etepo3uc u ero mnpuuuHbl. FMcnonb3oBaHue rerepo3uca B cenekiuu. OTaanéHHas
ruopuam3anusg. I[Ipeogonenne Oecrioaus MEXKBHAOBBIX THOpHAOB. JlOCTHXKEHHS
CEJICKIINY PACTCHUH U KUBOTHBIX. «3 € TE Ha g peesosioy u s »

CoxpaHeHME W U3YYEHHE TEHETHUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUHM M HX
JTUKUX POJUYEH JUIsl CO3JaHUsS HOBBIX COPTOB M THOPHIOB CEIBCKOXO3SHCTBEHHBIX

KYJBTYP. U3yyeHUE, coxpaHeHUE u
ynpaerneHue c2eHemu4dyecKumMuUu pecypcamu
CeffbCKOX035UCM8eHHHbIX u npomMbiC 108 blX
XU 8 O MH bl X 8 uermnsx ynyd4duweHUSHs
cywecmseymwwux U co30aHUSA HOB8bIX nNnopoad,
TUHUU u Kpoccos, 8 mo m yucine c
npuMeHeHUEM Co8pemMeHHBbIX Me mo O o8

Hay4d4HbXx uccnedoeaHuUU, nepedo8blx uoeulu u
nepcirnekKmueHblX mexHonoeudua -

[emoHcTpaiuu

[Toprpetrsr: H.. BaBunos, 1.B. Muuypun, I'.J1. Kaprieuenko, ILI1. JIykssiHeHKO,
b.JI. Acraypog, H. bopinoyr, J1.K. benses.

Tabmunel U cxembl: «LIeHTpBI TPOUCXOXKIEHUS W MHOTO000pa3usi KyJIbTYypHBIX
pacTeHuii», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEICTBEHHOWM W3MEHUYUBOCTHY,
«Metoapl cenekiuny, «OTnanénnas rudpuausanus», «MyrareHesy.

JlabopatopHast pabora «M3yueHue CcOpPTOB KYyJIbTYPHBIX PAacTeHUH U TMOPOA
JIOMAITHUX )KUBOTHBIX).

JlaGoparopHas padota «3ydeHne MeTo/10B CeNEKIIUN PaCTCHUIN.

[IpakTryeckas padora «[IpuBruBKa pacTeHUI.

Okckypeuss «OCHOBHBIE METOJIbI U JOCTHXKCHHMS CEJIEKIIMM PacTeHUM U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (EepMy, COPTOUCIBITATEIHHBIN
Y4acTOK, B TEIUIMYHOE XO35SHUCTBO, B JIAOOPATOPUIO arpOyHHBEPCUTETA WM HAYYHOTO
LECHTPA)».
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Tema 76-buortexHONOrMss m CMUHTeTMWYeckKas

6monor wus

OOBEKTBI, UCIIOJIb3YEMbIE B OMOTEXHOJIOIMH, — KJIIETOUHBIE U TKAHEBbIE KYJIBTYpBI,
MUKpPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaguIioHHas OMOTEXHOJOTHS: XJeOomeueHue,
MOJTy4eHHE KHCIOMOJIOYHBIX TPOAYKTOB, BUHOAENUE. MHUKpPOOMOIOTHUYECKUI CHHTE3.
OObeKkThl MUKpOOHOJOTHUECKUX TexHomorui. Ilpon3BoncTtBo Oeika, aMUHOKHCIOT U
BUTAMUHOB.

Co3gaHue TEXHOJNOTUH M HWHCTPYMEHTOB ILIE€JICHANPABIEHHOTO W3MEHEHUS H
KOHCTPYMPOBAaHUS TEHOMOB C IIETbI0 TMOJy4EHHs] OPraHU3MOB U HMX KOMIIOHEHTOB,
COJIEpKAIlKUX HE BCTPEUAIOIIHecs B IPUPO/Ie OMOCHHTETUYECKHE MyTH.

Knerounass wumxeHepus. MeToabl KyIbTypbl KIETOK M TKaHEW pacTeHU U
KUBOTHBIX. KpuoOanku. Comarnueckass THOpUIM3aAIUs U COMAaTHYECKU SMOpHOTEHE3.

Hcnons30BaHWe  TalUIOWJOB B CENEKIUM  pacteHuit. [lony Yy e H U e
MOHOKIMNOHaANbHbLX aHmumen-WMWcnonb3o06aHUeEe
MOHOKIJITOHAaAIbHBbIX u MosnukimnoHAaImnhbHBbLX
aHmumen 8 MeduUyuHe - HckyccTBeHHOE  OIUIOAOTBOPEHUE.
PexoncTpykums AULEKIIETOK u KJIOHUpOBaHUE YKUBOTHBIX. Meron
TpaHCIIaHTalUU anep KJIETOK. TexHonoeauu
o3dopoeneHu,q, KynbmueupoeaHUHAd u
MUKPOKIJITOHAaAQlhnbHOeO pa3MHOXeHUHA

Ce/TbCKOXO03sAUCMmM8eHHBbIX KyJnbmy»p.

XpomMocoMHasi W TE€HHasT UHXEHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha W
KOHCTPYHPOBAHUE PEKOMOMHAHTHBIX JHK. Cos30aHue
mpaHCGCeeHHBbIX Op2aHUuU3MO®8E . JIOCTHXEHHS WU TEPCHEKTHUBBI
XpPOMOCOMHOM M T€HHOW WH)KEHEPUU. DKOJOTMUECKHE M AITHYECKHE MpOOJIeMbl T€HHON
WHXXECHEPUH.

MenuuuHckue OMOTEXHOJIOTHH. [Toctrenomuas udpoBas MEJIULINHA.
[MIIP-nuarnoctuka. MeTaOOJOMHBIM aHaM3, TEHOLIGHTPUUYECKUH aHajau3 MpoTeoMma
YeJIOBEeKa I OLEHKH COCTOSIHHSA €ro 310poBbs. lcmonab3oBaHME CTBOJOBBIX KIETOK.
Taprernas Tepanus paka. 3D-OuomHxeHepust 17 pa3paboTku (pyHIaMEHTaIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJOTUM, CO3JaHUs KOMILUIEKCHBIX TKAHEH COYETaHWEM TEXHOJIOTHIl
TpéxMepHOoro  OuompuHTHHra W ckaddoiauHra Ui pemieHds  3aaad
MEPCOHAIU3UPOBAHHON MEAUIUHBI.

Co3nanrie BEKTOPHBIX BaKI[MH C IEJIbIO OOecriedeHuss KOMOMHMPOBAHHOW 3alllUThHI
oT BO30yUTENICH OPBU, YCTAHOBJICHUE MOJIEKYJISIPHBIX MEXaHU3MOB
¢dbyakimonnpoBanus PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCO0O  OITACHBIE
3a00JIeBaHMsI YEJIOBEKA U )KMBOTHBIX.

JlemoHCTpalmn
Tabmuubl 1 cxembl: «lMcrojib30BaHWE MUKPOOPTaHU3MOB B MPOMBIIIICHHOM

MPOU3BOACTBEY, «KileTouHast nHkeHepus», «I eHHast UHXKEHEPUD».

JlaGoparopHas padota «/3yueHre 00beKTOB OUOTEXHOIOTHI.
[IpakTuyeckas padota «IlonmydueHre MOJIOYHOKHUCIIBIX TPOIYKTOBY.
Okckypeust  «buorexHonmorus —  BakHeHIIas ~ NpPOM3BOAMTENbHAs  CHJIA




COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTRO).
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11KNACC
Tema 7-3apoXapeHune Mm pa3BUuTHUe

9 BONMNKWUUNUMOHHBbBIX I'Ipe,IJ,CTaBﬂeHVIﬁ B Ononorum

OpomonuonHas teopus Y. J[apeuHa. Ilpeanochuiku BO3HUKHOBEHHS TapBUHU3MA.
JKu3Hb 1 HaydHas aesTenbHOCTh Y. J[apBHHA.

JIBrokyiue cuibl SBojtonu BuaoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTD
Pa3MHOXXEHHUSI OPTaHU3MOB, HACIEACTBEHHAs U3MEHUYMBOCTh, O0pb0a 3a CyIIeCTBOBaHUE,
€CTECTBCHHBIN U MCKYCCTBEHHBIH 0TOOD).

Odopmienue cunrernyeckoil Teopun sBomonuu (CTD). HelitpanbHas Teopus
sBomOIMU. CoBpeMEHHas 3BOJIIOLMOHHAS OMOJIOTHs. 3HAYEHUE SBOIIOIMOHHON TEOPUH B
(bopMUpPOBaHUH €CTECTBEHHO-HAYUYHON KapTUHBI MHUpA.

JleMoHCcTparmu

[Toptpetsr: Apucrotens, K. JIunnei, XK.b. Jlamapk, 9.K. Cenr-Unep, XK. Kiobe,

Y. apsun, C.C. YerBepukos, N.U. [lImansraysen, [Ix. Xonnenn, /.K. benses.

Tabmuubl u cxembl: «Cucrema xuBod npupojasl (mo K. Jlunuerw)», «JlectHuna
XuBbIX cymiecTB (o Jlamapky)», «MexaHusMm (HOPMHUPOBAHUS TPUCTIOCOOJICHHIA
y pacreHuii W >KMBOTHbIX (mo Jlamapky)», «KapTa-cxema Mapiipyra myTeIICCTBHS
Y. Japsuna», «Haxoaku Y. JapBunay, «@opmbl 00pbOBI 3a cyliecTBoBaHue», «llopos
ronyoeity, «MHoroobpasue KyJabTypHbIX (opM KamycThl»y, «llopoasl momamHux
KHUBOTHBIX», «CxemMa oOpa3zoBaHus HOBbIX BHaoB (mo Y. Jlapsuny)», «Cxema
COOTHOIIEHUSI JBIXKYIIMX CHJI 3BOIMIOUANY», «OCHOBHBIE TOJIOKEHUS CHHTETUYECKOMN
TEOPUH IBOJIFOLIUNY.

Tema 2-MukpoaBonwumsa M e€ pe3ynbTarT bl

[Tomynsitus Kak 35ieMeHTapHas eAMHUIA 3BOOLUH. COBPEMEHHbBIE METObI OLIEHKH
IF€HETUYECKOr0 Pa3HOOOpa3usi W CTPYKTyphl mnonyisiuil. IM3meHeHue reHodoHa
MOMYJISIUMM  KaK 3JEMEHTAapHOE 3BOJIOLMOHHOE SIBJIEHWE. 3aKOH TI'€HETHYECKOIro
paBHoBecus JIxx. Xapnu, B. BaitnOepra.

OneMeHTapHble (AKTOPbl (IBHUXKYIIME CHIIbI) SBOMIOLMU. MyTallMOHHBIA Mpoliecc.
KoMmOuHaTtuBHas wu3MeHYMBOCTh. [Ipeilp TeHOB — criydailHble HEHaNpaBJCHHbIE
VU3MEHEHUS 4acToOT ajeneu B MOMYJISLUSX. Oddext OCHOBATEIS.
Qppekm b6ymbimnodyHoOe20 eopnblwka:-- CHUXeHUE
ceHemuyecKoeo pa3Hoo6pa3u,q:npquHb/ u
cnedcmeus - [IposeneHue 3 ¢ggeKk ma Opeducaa
2 eHos 8 6onbwux u M a 11 bl X nonynauyusax -
Murpauuu.  M3omsiuua  nomyssinui:  reorpaduyeckas  (IpOCTpaHCTBEHHas),
Oounonorudeckas (pernpoyKTUBHAS).

EctectBeHHbII 0TOOp — Hampapisitouuil pakTop 3Boatouund. GopMbl €CTECTBEHHOTO
oTOOpa: JBIXKYILIUWA, CTAaOMIM3UPYIOLIUK, paspbiBatolvil (au3pynTuBHbI). IlonoBoi
0100p. BOo3HUKHOBEHNE U 3BOMIONHS COLIMATILHOTO MOBEICHUS )KUBOTHBIX.

[Tpucnoco6ieHHOCTh OpraHu3MOB KaK pe3yJibTar MUKPO3BOJIIOLIMH.
Bo3HukHOBEHUE MPUCHIOCOOJEHUN Yy OpraHu3moB. ApoMopdo3bl U HAHOAJANTALMH.
[Ipumepsl mpucnocoOaeHU y OpraHu3MoB. Mopdoiorudeckue, (QpuU3noIOTHIecKue,
Onoxumuyeckue, nopeaeHyeckne. OTHOCUTETHLHOCTh MPUCIOCOOIEHHOCTH OPTraHu3MOB.
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Bun, ero «kputepum W CTpyKTypa. BumooOpa3oBaHWe Kak  pe3yibTar
MUKpO3BOJtolnU. M3omsmus — kimoueBoil gaktop BujpooOpazoBaHus. [lytu u crnocoObl
BUJI000pa30BaAHMUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOS» (TIOJIMIUIONIN3AINsA, TUOpuan3anus). JIUTeIpbHOCTh
ABOJIOLHUOHHBIX MPOLECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTHIECKOTO Pa3HOOOpa3HsL.

Ponb sBOMOLIMOHHON OHONOTHH B pa3padOTKE HAYYHBIX METOJIOB COXpPaHEHUS
OuopazHooOpa3us. MHUKPOIBOMIONMS ¥ KODBOJNIOIMS TMApa3MTOB W HMX  XO35CB.
Mexanu3mbl GOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CITIOCOOBI O0OPHOBI C HEM.

JleMoHcTpanuu

[Toptpetsl: C.C. YeTBepukos, O. Maiip.

Tabnuibl U cxembl: «MyTanmoHHas U3MEHYUBOCTEY, «[lomymnsiuonHas CTpykTypa
Buma», «CxeMa TposiBIeHUsI 3akoHa Xapau—BaitHOepra», «/[Bmwkymue  cuibl
IBONIOIIMHY,  «DKOJOTHYECKAss  M3OJSMHS  TOMYJSIUA  CeBaHCKOW  (openny,
«'eorpaduueckass M3OJSIMS JMCTBEHHUIIBI CHUOUPCKONM M JIMCTBEHHUIIBI JAypCKOI,
«llomynsiuuoHHBIE BOJHBI YHUCICHHOCTHM XHWIIHUKOB W KepTB», «(CxemMa JelcTBUS
€CTECTBEHHOro 0TOOopa», «Dopmbl OOpHOBI 3a cyuiecTBOBaHUE», «MHIyCcTpuaIbHBINA
MenaHu3m», «KuBble uckomaembiey, «lIOKpOBUTEILCTBEHHAS OKpacka KUBOTHBIXY,
«lIpenynpexnaromas  OKpacka  >KMBOTHBIX»,  «DU3HOJOTMYECKHE  afanTaluny,
«IIpucnoco6IeHHOCTh OPraHU3MOB U €€ OTHOCHUTENIbHOCThY, «Kpurepuu Buaa», «Bumabl-
nBoHUKKW», «CTpykTypa Buga B 1pupoae», «CrnocoObl  BHI000pa30BaHUS,
«'eorpadguueckoe BHUI000pa3oBaHUE TPEX BHUJAOB JAHMABIIICH», «IKOJIOTHUECKOE
BUJI000pa3oBaHue BUAOB cuHMIly, «llomumiouasl pacteHuity, «KamycTHO-peneuHbIi
ruopuI.

OO6opynoBanue: repbapuud pacTeHHM, KOJUICKIMM HACEKOMBIX, uydyeja NTHUIl U
3Bepell C MpUMEpaMH pPa3IMYHbIX TPHUCIOCOOJIEHUHN, Yydena NTHI] W 3Bepell pa3HbIX
BUJIOB, repOapuu pacTeHuid OJIM3KUX BUAOB, 00Pa30BABIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGoparopHas paboTa «BeIsiBIeHHE N3MEHYMBOCTH y 0COOCH OJHOTO BHIA».

JlaGoparopnast pabora «IIpucnocobsieHuss OpraHu3MOB M HMX OTHOCUTEIbHAs
11e7IeCO00Pa3HOCThY.

JlaGoparopnas pabora «CpaBHEHHE BUIOB 110 MOP(HOJIOTHYECKOMY KPUTEPUIOY.

Tema 3-MakpoaBonwumsa M e€ pe3ynbTarTbl

Metoasl u3yueHus: MakpolBoironuu. [laneoHTonornyeckue MeToAbl H3ydeHHs
sBosonuu. [lepexonnbie popmbl 1 pumoreHeTUYECKUE Psibl OPraHU3MOB.

buoreorpaduueckre metonbl nzydenus sBomonuu. CpaBHenue Quiopsl u dayHbl
MaTepUKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emian. Buabl-oHASMHKH |
PEIUKTHI.

OMOpHOIOTHYECKME UM CPaBHUTEIBHO-MOP(OJIOTHUECKHEe METOAbl  M3Yy4eHUs
sBoMOLMHU. ['eHeTHyeckue MeXaHW3Mbl DSBOJMIOIMH  OHTOTE€HE3a M MOSIBICHUS
HBOJIIOIIMOHHBIX HOBIIIECTB. [ OMOJIOTHYHBIC W aHAJIOTHYHBIC OpraHbl. PynuMeHTapHbIC

OpraHbl U aTaBU3MBI. MOJ’ICKy.TISIpHO-FCHCTI/I‘IGCKI/IG, OMOXMMHUYECKHUE U MAaTEMATUUECKHUE
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MCTOZbI HU3Y4YCHHA  3BOJIIOLIUU. I'omonorn4ynnsie TE€HBI. COBpeMeHHBIe METOAbI
MOCTPOCHUS (PUIIOTCHETHUECKIX JEPEBHEB.
XpOMOCOMHBIC MyTaly U 9BOJIOINA T'CHOMOB.

OOmue 3akoHOMepHOCTH (TpaBuia) s3Bojronuu. [Ip U H Y UM C M€ H bl

Qy HK 4y ud.
HeoOpatumocts »Bomonnu. ApantuBHas paavauus. HepaBHOMEPHOCTh TEMIIOB
ABOJIFOLIMH.

JleMoHcTpanuu

[Toptpets: K.M. bap, A.O. KoBanesckuii, @. Mrosuiep, 3. I'ekkerns.

TaOmuupl u  cxembl: «DPUIONEHETUYECKUI pAl  JOWAaAn», «ApXEOoNTEpUKC),
«3Bepo3yonie smmepbl», «Crerouedansy, «Punnodurts», «CeMeHHBIE MaOPOTHUKH,
«buoreorpaduyeckue 30Hb 3eman», «/pelid xonTuHEHTOBY», «PemukTol», «HauanbHbie
CTaJuu HMOPHOHAIBHOTO PAa3BUTHS TMO3BOHOYHBIX >KMBOTHBIX», «[ OMONOTHYHBIE U
aHAJIOTMYHbIE OpraHbly, «PyauMeHTh», «ATaBU3MB», «XPOMOCOMHBIE HAOOPBI
yeloBeka M mmMmnaH3ze»,  «lmaBHble  HampaBieHHs — 3Boonuny,  «O0mme
3aKOHOMEPHOCTH JBOJIOLIMN.

OO6opynoBaHue:  KOJUIGKLIUM, repOapuu, MYJSKM  HMCKOMAeMbIX  OCTaTKOB
OpPraHU3MOB, MYJSDKM TOMOJIOTUYHBIX, AHAJOTWYHBIX, PYAHMEHTAPHBIX OpPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4 lMponncxoxpeHMe M pa3BUTUE XKNU3HUN HAa

3emne

HayuHble runoTe3sl MPOUCXO0KAEHUS KU3HU Ha 3emiie. AOMOTreHe3 U MaHCIePMUS.
JloHaydHble TIpEACTAaBICHUS O 3apOXKICHUU O KU3HM  (KpearmoHusm). ['umotesa
MOCTOSIHHOTO  CaMO3apOXKICHUSI JKU3HM U €€ omnpoBepxkeHue oneitamu @. Penn,
JI. Cnanmnannanu, JI. [Tactepa. [poucxoxxaenue skM3HU U aCTPOOUOTIOTHS.

OcHOBHBIE JTambl HEOPraHUYecKoW sBosonuu. I[lnanerapHas (Teosoruyeckas)
ABOMIOLMS. XHUMHUYECKasi SBOJIOLUUS. AOUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB
n3 Heopranmyeckux. Omnbir C. Mumepa u I'. HOpu. OOpazoBaHue mOJIUMEPOB
n3 MoHoMmepoB. KoarepBatHas runore3a A.M. OnapuHa, runore3a nepBUYHOrO OyJibOHA
JIx. XonneitHa, renetrueckas rumore3a . Mémnepa. Pubosumer (T. Uek) u rumoresa
«vupa PHK» V. T'unbepra. ®opmupoBanue MmeMOpaH U BOZHUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnn u Meroabl e€ u3ydeHus. Mckomaemble OpPraHMYEeCKHE OCTaTKH.
['eoxponomorus u e€ wmetonasl. OTHOCUTENbHAs U aOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHonOrnueckas mKana: 30Hbl, Pbl, IEPUOJIBI, FITOXH.

HavanbHble 3Tamel OpraHuyeckod HBOMOUMM. [losBiIeHHE W 3BOMIONMS TNEPBBIX
KJICTOK. OJBOJIolMs MeTabonm3Ma. Bo3HukHOBeHHE MeEpBbIX AKocucTeM. CoBpeMEHHbIS
MUKpOOHbIE OMOMIEHKM KaK aHaJor mepBbiXx Ha 3emiie coobuiecTB. CTpOMATONUTHI.
ITpoxapuoThl ¥ 3YKapHUOTHL.

[Tpoucxokaennue dykapuoT (CUMOMOreHe3). DBOJIOIHMOHHOE  IPOMCXOXKICHHE
BUpPYCOB. [IponcxoxaeHre MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HHKHOBEHME OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC JTambl JBOJIONUU BBICHIUX pacTeHud. OcHOBHBIE apoMOpP(O3bI
pacteHuii. Beixon pacreHuii Ha cyumry. llosBiieHHE CIIOPOBBIX pAacTEHUN U 3aBOECBAHUE

umHu cym. CemeHHble pacTeHus. [I[poncxoxaeHre NBETKOBBIX PACTEHUI.
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OcCHOBHBIC OTambl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPQO3bI
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB.
IlepBbie  XxOpmoBble KUBOTHbIE. JKW3Hb B  BOAE. OBOJIOUMS  I[O3BOHOYHBIX.
[Ipoucxoxaenue ampubuil u pentwiuid. [IpoucxoxaeHre MIIEKONUTAIOMMUX W MTHIL.
[Mpuniun kimoueBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMA U TTO3BOHOYHBIMU
YKUBOTHBIMU CYIIIU.

Pa3Butre *u3HM Ha 3emiie MO 3paM M IEPUOJAM: apXEHl, MPOTEPO30H, MaAJIE030M,
Me3030H, KaiHo30i. OOIas XapakTepuCTHKa KIMMara W TeOJIOTMYECKHUX IPOIECCOB.
[TosiBieHHEe W paciBET XapaKTEPHBIX OPraHMW3MOB. YTIEe0Opa3oBaHUE: €ro YCIOBUS U
BIIMSIHUE HA Ta30BbIN cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUSIT — DJKOJOTMYECKHE KpU3UChl mponuioro. IlpuunHbl U
CIIECTBUS MACCOBbIX BbIMHUpaHUil. COBpPEMEHHBIH SKOJOTMYECKUH KpPHU3HC, €ro
ocooenHoctu. [Ipobdiiema coxpanenus: OMopazHOOOpa3us Ha 3eMIle.

CoBpemeHHast cucremMa opraHudeckoro wMupa. [IpuHIUnBe Kiaccudukauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JleMoHCcTparu

[Toptpetsr: ®@. Penn, JI. Criasmmnanuanwy, JI. [lactep, .M. Meunukos, A.W. OnapuHs,
Jx. Xonpaenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema ombiTa ®. Penu», «Cxema ombita JI. Ilactepa
[0 U3YYECHHIO CaMO3apOKICHUS XU3HW», «Cxema onbita C. Mumepa, I'. FOpu», «Itansl
HEOpPraHW4YecKkon »sBoirouun», «l'eoxpoHonornueckass mkana», «HavanbHbplie 3Tarbl
OpraHUYecKor HBoJOIUN», «CxeMa oO0pa3oBaHMsS SYKApUOT MYTEM CHUMOMOTrEHE3ay,
«Cucrema xuBo mnpupoael», «CTpoeHue Bupyca», «ApomMop(do3bl pacTEHUN»,
«Punnodutsr»y, «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN,
«Mxn», «Ilanoporauku», «l'onocemeHHble pacTeHus», «OpraHbl  IBETKOBBIX
pactenuit», «Cxema pa3BUTUS JKMBOTHOTO MHUDPA», «ApoMopdo3bl >KHUBOTHBIXY,
«IIpocreimme», «KumeunonosoctHeie», «Iltockue depBum», «UneHHCTOHOTHEY,
«Pwi10BY, «3emHOBOMHBIE», «lIpecMbikaromumecs», «lltumpy, «MIIEKOTUTAIOIIHEY,
«Pa3BuTHEe KU3HM B apXeuckou spe», «Pa3BuUTHE KU3HU B HPOTEPO3OUCKOU 3pey,
«Pa3zBuTne XU3HM B IAJNCO30MCKOM dpe», «Pa3BUTHME KW3HM B ME3030MCKOU 3peEy,
«Pa3BuTHE KU3HM B KAMHO30MCKON »7pe», «COoBpEeMEHHasi CHCTEMA OPraHUYECKOro
MHUPA.

OO6opynoBanue: repdapuu pacTeHU Pa3IUYHBIX OTIEIOB, KOJUICKIIUM HACEKOMBIX,
BJIOKHBIE Ipenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIMU WIJIOKOXKHUX,
CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Yy4esa NTHUIl U 3BEPEU, KOJUICKIIMN OKaMEHEJIOCTEM,
MOJIE3HBIX UCKOMAEMbIX, MYJISIKU OPTAaHUYECKUX OCTATKOB OPraHW3MOB.

Bupryanbnas siaboparopHasi pabota «MogemupoBanue onbiToB Mumepa—tOpu
M0 W3Yy4eHHUIO AaOWOTeHHOTO0 CHHTE3a OpPraHWYEeCKUX COCAUHEHUN B TMEPBUYHOU
aTMocdepe».

Jlaboparopnasi padora «M3ydyeHrne M OMHMCAHWE MCKOMAeMbIX OCTATKOB JPEBHUX
OpPTraHU3MOB.
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[IpakTryeckas pabora «M3ydeHue oCOOEHHOCTEH CTPOCHMS PACTEHHM pa3HBIX
OTJIEJIOBY.
[Ipaktuyeckas pabora «M3ydeHne OCOOEHHOCTEH CTPOEHUsI MO3BOHOYHBIX
YKUBOTHBIX).

Tema S5-MpouncxoxpeHme Yyenoeeka -

aHTponoreHwHea3

Paszpensl u 3am1aun aHTponoaorud. MeToapl aHTPOIOJIOTHH.

CraHOBIIEHHE TIPEICTABICHUM O MPOUCXOXKACHUU YEIOBEKa. Penurnos3Heie
B033peHUsS. COBpEMEHHBIE HAYUHBIE TEOPUH.

CxoncTBo 4enoBeka € JKMBOTHBIMU. (CHUCTEMATHUECKOE IOJIOKEHUE YEJIOBEKA.
CBuzeTenbCTBA CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU: CPaBHUTEIBHO-MOP()OIOrHYECKHE,
AMOpHONIOTHYECKHE, (PU3NOIOTO-OMOXUMUYECKUE, MoBeneHdYeckrne. OTIMYus YenoBeKa
OT KHUBOTHBIX. [IpAMOXO0XKJIEHHE M KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBrkymue cuibl (dakTopbl) aHTpONOreHe3a: OWOJIOTMYECKHE, COIMaIbHbIC.
CooTHouieHre OUONIOrMYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIE cTaguu aHTpororeHeza. PaHHue uenoBekoOOpa3HblE  00E3bsHBI
(MIpOKOHCYJBI) M paHHUE MOHTUIBl — OOIIME NPEIKHU YeTOBEKOOOpa3HBIX 00€3bsiH U
JTOJeH. ABCTPAJIONUTEKHM — JABYHOTHE NpPENKH Jrojed. UYeloBeK yMenbld, IepBbIe
M3TOTOBJIEHUS OpyAuN Tpyaa. YenoBek NPSIMOXOIAIIMKA W NEPBbIM BBIXOJ JIOJACH
3a npenensl Adpuku. YenoBek reiaenbOeprckuii — oOUid MpeoK HeaHIepTaIbCKOTro
YEJIOBEKA M YEJIOBEKa Pa3yMHOT0. YenoBEK HEAHIEPTAIbCKUM KaK BUJ JHOAEH XOJOIHOIO
KInMara. YenoBeKk pa3yMHBIM COBPEMEHHOIO THIA, JIEHUCOBCKHM YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenerrka u najgeoreHoMHKa.

DBOJIOIMS COBPEMEHHOTO ueJoBeKa. EcrecTBeHHBII OTOOP B MOMYJSALMSIX
yesioBeka. MyTairoHHbIN Tiporiece u noiaumopdusm. [lomynsironHbie BOJHBI, Apend
reHOB, MUTpALUS U «3(h(HEKT OCHOBATENS B OMYJISIUAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacel. Ilomstue o pace. bosblme pacbl:  €BpOIlEOUIHAS
(eBpaswmiickasi), aBCTpajO-HErpoWaHAas (dKBaTOpUalbHAs), MOHIOJOWAHAs (a3MaTcko-
aMepuKaHCKasl). Bpemss uW myTu pacceneHusi 4YeloBeKa [0 IiaHere. EauHCTBO
yeynoBeyeckux pac. Hayunas HecocrosTenbHOCTh pacu3ma. IIpucnocoOieHHOCTh
YeJIoBeKa K Pa3HbIM YCIOBHUSIM OKpYXKaroIle cpenbl. BriusHue reorpaduyeckoit cpenbl u
npeiida reHoB Ha MOP(OJIOTHIO U (HU3HOJIOTHIO YETIOBEKA.

MexaucuumivHapHble  METOAbl B (U3MUECKON (OMOJIOTMYECKON) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL  AHTPOIOJIOTHS. W MHAJICOAHTPONOJIOTHS  YEJIOBEUECKUX MOMYJISLUN.
buoconnaneHble  uCCIenOBaHUA IPUPOABI  yernoBeka. McecnenoBaHue  KODBOIOLMA
OMOJIOTUYECKOTO U COIIUATBHOIO B YEJIOBEKE.

JleMoHCcTpauu

[Toptpersr: Y. apsun, JI. JIuku, f.5. Porunckuit, M.M. I'epacumos.

Tabmuupl U cxembl: «MeTobl aHTPONOJOTUNM», «I OJIOBHOW MO3I YeJIOBEKay,
«YenoBekooOpa3Hble  00€3bsHbI», «CKeneTr dYeloBeKa W CKEJNeT  LIMMIIaH3e»,

«Py,[[I/IMeHTBI Hn aTaBU3MBI», «I[BI/I)I(YIHI/IG CHUJIbl AHTPOIIOI'CHEC3a», ((3BOJ'HOI_[I/IOHHO€
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JPEBO YEJIOBEKA», «ABCTPAJIONUTEK», «HeIO0BEK yMmenblin», «HernoBeK NMpAMOXOIALIUN,
«/lenncosckuii uenosexk» «Heannepranbub», «KpomanboHLB», «lIpenku uenoBekay,
«OTarnbl 3BOJIIOIIMH YEJIOBEKay, «Packl yermoBeKkay.

OOopynoBaHUE. MYJISDKM OKAMEHEJIOCTEH, MPEAMETOB MATEPUAIBHOM KYJIbTYpPbI
NPEeIKOB 4YeNoBeKa, penpoaykiuu (Qororpadum) KapTUH € MHU(OJIOTMUECKUMHU U
OuONeCKUMH  CIO)KETaMH  MPOUCXOXKACHUSA  ueloBeka, (ortorpaduu  HaxXOJOK
HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKAa, MOJEIb Yepena 4eIOBeKa U uepena
IIMMITAH3€, MOJEJIb KUCTH YEJIOBEKA M KUCTHM IIMMIIAH3€, MOJEIM TOpCa NPEIKOB
YEJI0BEKa.

JlaGopatopHast paborta «M3yueHue ocoOEHHOCTEH CTPOEHHS CKelleTa YeloBeKa,
CBSA3AHHBIX C IIPSAMOXO0XKICHUEM.

[IpakTuyeckas pabota «M3ydeHne SKOJOTHICCKUX aanTaIlui YeTOBEKay.

Tewma 6- dkonor us - HaykKka o
B3aMMOOTHOLWEHMNSHAX OpPraHM3sIMOB M
HagaopraHMWM3IMEeEHHBIX CUCTEeM C OKpPYyXatLwemn

cpepown

3apokJieHue U pa3BUTHE HKoioruu B Tpyaax A. ['ymbonsara, K.®. Pynbe,
H.A. Cesepiiona, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Paznensl u 3a1a4u 5KOJOTHUM.
CBs3b KOJIOTHH C JPYrUMHU HayKaMHu.

Meroasr 3konoruu. IloneBble HaOMIOAEHUS. ODKCIEPUMEHTBI B JKOJOTHH:
MIPUPOJIHBIE U JabopaTopHble. MoaenipoBaHre B SKOJIOTMH. MOHUTOPUHT OKPYKAFOIICH
Cpelbl: JIOKaJbHBIN, PpETMOHANBHBIN U TJI00aIbHBIM.

3HaYeHUE PKOJIOTMYECKUX 3HAHUU JUISI YEJIOBEKA. JKOJOTHYECKOE MUPOBO33PEHUE
KaKk OCHOBa CBSI3€M 4enoBedecTBa C NpUpofor. POpMHUpPOBAHHE IKOJIOTMYECKON
KYJBTYPBI M 9KOJOTUYECKOW TPaMOTHOCTH HACEJICHUSI.

JlemoHcTpaimu

[Toptpetsr: A. I'ym6ombar, K.®. Pyase, H.A. CeBeprios, 3. I'ekkenb, A. Tencnu,
B.H. Cykaués.

Tabmuuel u cxembl: «Pazzmensl Jkomoruny, «Mertoapl Jkojoruny, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPeabD».

JlaGoparopHas paboTa «/3ydueHre METOI0B SIKOJOTUUECKUX UCCIICIOBAHUIN.

Tema 7-0OpraHnsamMb m cpega obnrtanwusa

Dkosornyeckue (HakTopbl M 3aKOHOMEpHOCTH uX JAeicTBus. Kriaccudukanms
AKOJIOTUYECKUX (PAKTOpPOB. abMOTHUECKHEe, OMOTHYECKHEe, aHTpornoreHHeie. OOmme
3aKOHOMEPHOCTU  JCUCTBUS  dKojorndyeckux  QaxtopoB. IlpaBuino  mMuHUMYyMa
(K. Ilmpenrens, 0. JInOux). TosepaHTHOCTb. DBPHOMOHTHBIC W CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue Qakropbl. CBeT Kak 3Kojorudeckuil ¢akrop. JleiicTBue paszHbIX
YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHu3Mbl. ODKOJOIMYECKHE TPYMHIbl PACTEHUN H
YKABOTHBIX [0 OTHOIIEHHUIO K CBeTYy. CUTHabHas pojib cBeTa. POTONEPUOIN3M.

Temneparypa kak skonorudeckuii dakrop. [eiicTBue Temmneparypbl Ha OPTaHU3MBI.
[ToMKUIOTEpMHBIE W TOMOMOTEPMHBIE OPraHU3MbI. OJBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.
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Bnaxxnoctp  kak  skojormueckuit  Qaktop.  I[Ipucmocobrnenuss  pacteHuit
K MOAJEpKaHNI0 BOAHOTO OanaHca. Kiaccudukanusi pacTeHUI MO OTHOIICHHWIO K BOJIE.
[Ipucnoco6ieHus KUBOTHBIX K U3BMEHEHHIO BOJIHOT'O PEKUMA.

Cpenbpl oOuTaHus OpPraHU3MOB. BOJHAs, Ha3eMHO-BO3IyIIHAs, IOYBEHHA,
rJIyOWHHAsl TOATNOYBEHHAsl, BHYTpUOpraHu3MeHHas. DHU3MKO-XUMHYECKHE OCOOEHHOCTU
cpen oOuTaHus opraHu3MoB. [Iprcrmoco6eHnst OpraHu3MoB K JKU3HU B Pa3HBIX Cpefax.

bruonornueckue purmbl. BHeniHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJUYHbIC
puTtMBL. [IprcnocobIeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHUSIM YCIOBHM JKU3HHU.

Kusznennsie ¢dopmbl opraHuzmoB. l[lonarue o >xuzHeHHOUW ¢dopme. JKu3HEHHbIE
(GbopMbl  pacTeHMii: JI€peBbs, KYCTApPHUKH, KYCTAPHUYKH, MHOTOJICTHUE TpPaBbl,
ofHosieTHUE TpaBbl. JKu3HeHHBIE (HOPMBI JKUBOTHBIX: THUJIPOOHMOHTHI, TE€OOHUOHTHI,
a’3poOrOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a >KU3HU.

buotnyeckue ¢dakTopel. Bumbl OMOTHYECKHX B3aUMOJICHCTBUIN: KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOM0O3 U ero ¢opmbl. [lapasutusm, koomepamusi, MyTyalu3M,
KOMMEHCAIM3M (KBapTHPAHTCTBO, HaxJeOHUYecTBO). Herpoduueckue B3amMMOAEHCTBHS
(Tonmueckue, ¢dopuueckue, (adpuueckue). 3HAYCHHE OMOTHYCCKHUX B3aUMOJICHCTBHMA
JUIsL  CYIIECTBOBAaHUSI OpPraHU3MOB B cpeae obOutaHus. [IpuHIIMI KOHKYPEHTHOTO
HCKJTIOYEHUS.

JeMoHcTpanuu

Tabmuupl W cxeMbl: «OKojormyeckue (Qakrtopbl», «CBETOBOM  CHEKTPY,
«JKOJIOTUYECKUE TPYIIbl KUBOTHBIX [0 OTHOLICHHID K CBETY», «TemIoKpOoBHbIE
KUBOTHBIE»,  «XOJIOJHOKPOBHBIE  JKHUBOTHBIE»,  «DU3HOJOTMYECKUE  aJaNTaluu
KUBOTHBIX», «Cpenbl oOUTaHUsS OpraHu3MoBy, «buonormyeckue puTmbly, «KU3HEHHBIC
hopmbl pacTeHun, «OKu3HEeHHbIE dbopmbl JKUBOTHBIX», «IKocucTeEMA
IIAPOKOJIMCTBEHHOIO  Jieca», «JDKOCHCTEMA XBOWHOro Jecay, «llemm mnuTanusy,
«XumnauuectBoy, «Ilapazutuzmy, «Konkypeniusy», «Cumonosy», «KoMMmeHncammzmy.,

O6opynoBaHue: repOapuul pacTeHUN U >KMUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIMSHHUIO
Pa3IMYHBIX DKOJOTUYECKUX (HaKTOpPOB, TrepOapuul CBETOJMIOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIIMBBIX ~ PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOMBBIE UM  TEHEBBIHOCIUBHIC
KOMHAaTHBIE pacTeHUsi, TepOdapuu U KOJUIGKIMU TEIJIOMIOOUBBIX, 3UMOCTONKHX,
MOpPO30yCTOMYMBBIX ~ pAcTEHWM, 4Yy4dena TNTUIl W 3Bepei, repdapuud pacTCHHUIA,
OTHOCSIIMXCS K rurpoduraM, kcepoduram, Me3opuTam, KOMHATHBIE PACTEHUS JAHHBIX
IPYII, KOJJIEKIIMU >KUBOTHBIX, OOMTAIONIMX B Pa3HbIX Cpelax, repdapuu U KOJUICKIIMHU
pacTeHUd M JKUBOTHBIX, OOJIQAIOIIMX 4YepTaMu MPUCIOCOOJEHHOCTH K CE30HHBIM
W3MEHEHUSIM  YCIIOBUM KW3HU, TepOapud UM KOJJIEKIIMM PACTEHUM U JKUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (OPM, KOJUICKIIMM >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHbIX
OMOTUYECKUX B3aUMOJICHCTBUSX.

Jlaboparopnasi pabora «BpisBieHne MPUCTIOCOOJIEHUH OPTraHU3MOB K BIIMSHUIO
CBETa.

JlaGoparopnasi pabora «BpisBieHHe MPUCTIOCOOJIEHUN OPTraHU3MOB K BIIMSHUIO
TEMIIEPATYPHD».

JlaboparopHasi pabota «AHATOMUYECKUE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT
oOUTaHUSY.
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Tema & 3dkonorvma BMAOB M NONYNALUMKN
DKOJIOTUYECKUE XaAPAKTePUCTHKU Tomyisiuuu. [lomymsius kak Ouosiornyeckas
cuctema. Ponb HEOMHOPOAHOCTH Cpenbl, (U3MYECKUX OapbepoB U OCOOCHHOCTEH
Owonoruu BUAOB B (OPMHUPOBAHUHM MPOCTPAHCTBEHHOW CTPYKTYpPHI TOMYJISIINN.
OcHOBHbBIEC MOKa3aTely MOIMYJSIUUA: YUCICHHOCTh, IMJIOTHOCTh, BO3pAcTHAas M IOJIOBas

CTPYKTYpa, pOKAaEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIHSL.

OKoJlornuecKass CTpykTypa nonymanud. OIeHKa YWCIEHHOCTH  IOMYJISLIHM.
JluHaMKKa TONYSIIMM W €€ peryiasiuus. DHOTHYECKH NOTEHIMAN IOIMYJISIUY.
MogenupoBanue AWHAMUKU ToONyiasiuuu. KpuBble pocTa YHUCIEHHOCTH MOMYJISALUH.
KpuBbie BeDKUBaHMS. Peryisius 4uCIeHHOCTH TOMYJISIHN: poJib (haKTOPOB, 3aBUCSIINX U
HE 3aBHCAIINX OT IJIOTHOCTH. JKOJIOTUYECKHE cTpaTeruu BuoB (- u K-ctparerun).

[lonsiTe 00 sKoJOTMYEcKOW HUIle BUAa. MecrtooOutanue. MHOroMepHas MOJENb
skosnorndyeckor Humm  Jk.JM.  XarumHcoHa. Pa3mephl  3KOJIOTMYECKOW  HHUIIIM.
[ToTeHunanbHas U peaqTu30BaHHas! HUIIIU.

Bua kak cucrema nonyJssinuil. Apeaiibl BUIOB. BUJIbI M UX )KU3HEHHBIE CTPATETHH.
DKOJOTUYECKHAE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUSI U MUTpali KUBOTHBIX. bHoJornueckne MHBA3UU
Yy»KE€POJIHBIX BUIOB.

JleMoHCcTparmu

[Toprper: Jx.U. XaTtunHCOoH.

Tabmuipl W cXeMbl:  «JKOJIOTMYECKHE  XapaKTEPUCTUKU  TOMYJISIIUN,
«IIpocTpaHCTBEHHAs] CTPyKTypa MNONyJIAUN», «Bo3pacTHble NUpaMuibl MNOIMMYJISLUAN,
«CKOpOCTh 3acelieHHs MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHuzMamu», «Mojenb
skonorndeckort HumM Jx. M. XaranHcoHay.

O6opynoBanue: repobapuu pacTeHU, KOJUIEKIINH KUBOTHBIX.

JlaGoparopnas pabora «IIpucrocoOaeHus: CeMsiH pacTeHU K PacCEeICHUIO.

Tema 9-3konorma coobuwecTtB "

QKonormyeckKkume cncrTemmbl-

Coo0miecTBa oprann3moB. bruorienos u ero ctpykrypa. CBsizu Mex Iy OpraHu3MamMmu
B OHOLIEHO3E.

OkocucreMa kak oTkpbiTas cucrema (A.Jx. Tencnn). OyHKIIMOHANBHBIE OJIOKA
OpraHU3MOB B DJKOCHUCTEME. TMPOAYLEHTbl, KOHCYMEHTBHI, peAyleHThl. Tpoduyeckue
ypoBHU. Tpoduueckue menu u cetu. AOUoTHUYECKHe OJIOKM 3KOcucTeM. [IouBBI U Wb
B 3KocHcTemMax. KpyroBopoT BEHIECTB U MOTOK SHEPTUH B IKOCUCTEME.

OcHOBHBIE TMOKa3aTed JKOCUCTEMbl. buomacca W TpOayKIHsa. DKOJIOTHYECKUE
MUpaMUIbl YKCell, OMOMACChl U SHEPTHUH.

AJuHamuck a 3 Kocucmewm -
Kamacmpoguueckue nepecmpoduckxu -
®ny K myaduyuu - HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI  COOOIIECTB —

cykueccud. llepBUuHBIE W BTOPUYHBIE CYKIIECCHM U UX MPUYUHBI. AHTPONOTE€HHBIE
BO3JICUCTBUSL Ha cykieccuu. KimmakcHoe coobmiectBo. buopasnooOpasue u mojiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA yCTOMYMBOCTU COOOIIIECTB.

[MpuponHbie SKOCHCTEMB. DK O C U C Me Mbl O3 é€p U pekK -
QkKkocucmemb MoOpelU U OKeaHOS8 -
Qkocucmemb myHOp,necoe,cmened,nycmbHb -
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AHTpOIIOreHHbIE 3KOCUCTEMBI. ArposkocucreMa. ArponeHo3. Pazmuums mexny
AHTPOIOTEHHBIMU U MIPUPOIHBIMU SKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMMOHEHTHI ypOoskocucreM. ['opozackas ¢mopa u
dayna. CuHaHTpomnu3aius TopoAckod ¢ayHbel. buosorndyeckoe ©  XO3SMCTBEHHOE
3HAYCHHUE arpO’KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBUM  OpPraHU3MOB
B oKocucteMax. Ponnb KkackaoOHo20 3¢ppekma U e6uldose-
30ucpukKkamopos (K n4y e 8 blx gudoe ) 8
QYHKUYUUOHUpPOBAHUU 3KOocCuUCcCmem. IllepeHoc »sHepruu W
BEILIECTB MEXKJY CMEXKHBIMU JKOCHUCTEMaMH. Y CTOWYMBOCTH OpPraHU3MOB, MNOMYJISIUN
U DKOCHUCTEM B YCIOBUSAX E€CTECTBEHHBIX U aHTPOIOIE€HHBIX BO3ACHCTBUA.

Me x a HuU 3 MblI e6o030elcmseus 3aegpsa3HeHUU

p a3 HblXx munmnose H a cybopeaHU3MeEHHOM,
opeaaHU3MEHHOM, nonynsasuyuuoHHOM u
3 KocUCMEeEMHOM Yy pOBHSHAX, O C HO 8 bl
3 Konnoau4dyecKoeoO HOpMUpOBaAaHUSH
aHmponoegaeHHORZO go30elucCcmeus. Merononorus
MOHHUTOPHHI'A CCTCCTBCHHBIX U AHTPOIIOT'CHHBIX 9KOCUCTCM.

JleMoHcTpaumn

[Toprper: A.Jlx. Tencnm.

Tabmuupe! u cxembl: «CTpyKTypa OHOLEHO03a», « DKOCUCTEMA IIIUPOKOIMCTBEHHOTO
jeca», «JKocucTeMa XBOMHOro jeca», «DyHKIMOHAIBHBIE TPYMIIbl OPraHW3MOB
B dKocucreme», «KpyroBopoT BemiecTB B 3kocuctemey, «llemn muranus (macrOuniHasi,
JETpUTHASA)», «IKOJOrMYecKass MHpaMuja Yucem», «DKOJIOTHMYecKas Mupamuaa
Oouomaccel», «OJKojoruueckas —nupamuga sHepruw», «OOpazoBaHue  00JOTay,
«IlepBuynas cykueccusi», «BoccraHoBieHHe Jjeca mMociae ToXkapay, «IKOCHCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BewmIECTB M MOTOK SHEPrUM B arpoLEHO3e»,
«IIpumepsl ypOOIKOCHCTEM.

OO6opynoBanue: TepOapuu pacTeHHUM, KOJUICKIIMM HACEKOMBIX, 4ydelia NTUIl U
3Bepeil, repbapuyM KyIbTypHBIX M JAMKOPACTYIIUX pPACTEHUH, aKkBapuyM KakK MOJEIb
HKOCHCTEMBI.

[Ilpakmu4yeckas paboma «/3ydcHue u onucanue

ypOOIKOCHCTEMBI».

JlabopamopHas paboma «l3ydenne pasHOOOpa3ms

MEJKUX TIOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCHCTEMAX).

QK CKYPCUSA «IKCKypCcHsl B TAITMYHBINA OMOTEOIIeHO3 (B 1yOpaBy, Oepe3HsiK,
CJIbHUK,
Ha CYXOJIOJIbHBIN MIIH TIOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

QK CKY P C US «IKCKypcus B arpodIKOCUCTEMY (Ha MOJIe HJIH B TETUTMIHOES
XO3SCTBO)».

Tema 70-buocodhepa -rnobanbHafa 3 KocucrtTema
buochepa — oOmemnanerapuas o6osiouka 3eMiM, TJ€ CYIIECTBYeT WU
CyllecTBOBaJla >KM3Hb. Pa3BuTHe mnpeacTaBieHuid o Ouocdepe B Tpyaax . 3rocca.
Yuenne B.W. Bepnamckoro o omocdepe. Ob6mactu Omochepbr m e€ cocraB. JXupoe



BEIIECTBO Onocdepsl U ero GyHKITUH.

3akoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHocTn Ouochepbl Kak
rio0albHON  dKOocHCTeMbl. JlMHamuueckoe paBHOBecue B Ouochepe. KpyroBopots
BEIICCTB W OHMOrcOXMMHYECKHE UKl (yriepoaa, a3oTa). PUTMUYHOCTH SIBICHUH

B Ouocdepe.
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3oHanpHOCTh OMochepnl. [lorsitne o OGuome. OCHOBHBIE OMOMBI CyIIW: TYHIPA,
XBOWHBIE JIECA, CMEIIAHHBIE W IIMPOKOJMCTBEHHBIE JIECA, CTEIH, CABAaHHbBI, IYCTBIHU,
TPOMUYECKHE Jeca, BBICOKOTOphs. Kimmar, pacTUTENbHBIA M KUBOTHBIM MUP OHOMOB
CYIIIH.

Ctpyktypa W QYHKIUS JKHBBIX CHCTEM, OIEHKAa WX PECypCHOTO IMOTEHIMANa U
o6nocdepHbIX HYHKIIHUA.

JleMOHCcTpanumn

[Toptpetsr: B.1. Bepnaackuid, 3. 3rocc.

Tabmuuel u cxeMmbl: «l'eochepsr 3emum», «KpyroBopoT aszora B MPUPOJIEY,
«KpyroBopor yrimepoga B mpuponae», «KpyroBopor kucmopoga B OPHUPOIESY,
«KpyroBopoT Bojbl B Mpupojie», «OcHOBHBIE OMOMBI Cyliny, «KinMmarudyeckue mosica
3emmm», «TyHnapay, «Taiiray, «CMemannbiii Jec», «lIIUpOKOIMCTBEHHBIN JieCy,
«Crenby, «CaBanHay, «IIycThiHm, « Tponnueckuil gecy.

Oo6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 77-HenoBeK MW OKpyXawwasa cpepga

OKOJIOTUYECKME KPU3UChl U MX NpUUYMHBL. Bo3aeiicTBue udenoBeka Ha Ouochepy.
3arpsA3HEeHHE BO3AYIIHOW cpenpl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM cpenbl. OxpaHa
BOJAHBIX pecypcoB. Paspymenue mouBbl. OxpaHa IOYBEHHBIX peCypcoB. M3MeHeHue
KJIMMara.

AHTpPOIIOT€HHOE BO3JECHCTBUE HA PACTUTENBHBII M JKMBOTHBIM Mup. OxpanHa
PACTUTENIBHOTO U KMBOTHOrO MUpa. OCHOBHBIE NPUHIUIIBI OXpaHbl npupoabl. KpacHele
kauru. Ocobo oxpansiembie npupoaubie Teppuropuu (OOIIT). Boranuueckue cambl u
300JIOTHYECKHE MTAPKU.

OCHOBHBIE TPUHIUIBI YCTOMYMBOTO pa3BUTHS 4YEJIOBEUYECTBA U MPHUPOABL.
PaunonanbHOE MPUPOAOIIOIB30BAHUE M COXpAaHEHHE OHOJOrMYECKOro pazHooOpaszus
3emun. OO01IMEe 3aKOHOMEPHOCTH TIOOANBHBIX 3KOJOTMYECKUX Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOTI'0 KPU3HCA U €r0 BEPOATHBIE TIOCTEACTBHS.

Pa3BuTe METONOB MOHHUTOPWHIA Pa3BUTHSA OIACHBIX TEXHOIEHHBIX MPOLIECCOB.

Cuc meMH®ble uccrneodooesaHUsHs nepexoada K
pecypcocbepecarwnuweld u
KOHKYypeHmMmocnocobHoOLU 3HepaemMuUKe
buonoeau4yeckoe pa3Hoobpasue u
buopecypchsbl- HauyuuoHanbHBE
UHGOpPpMaUUOHHBIE cucmewmbl,
obecnevyusawmwue docmyn K UHGopmMauyuuu Mo
COCMOSHUI omoenbHBbIX 8 uUOoOoae8 u
3 Kocucmewm - Oc H O 8 bI 3 Kopeabunumauyuu
3 Kocucmewm u cnocobos 6opb b6 obl c
buonoepexdeHUAMU - PekxkoHcmpykuyus
MOPCKUX U Ha3eMHbIX 3 KocuUucCmeMm.,
JIeMoHCTpanuu

Tabmuupl U cxeMbl: «3arpsisHeHue atMocdepbl», «3arps3HeHue Tuapochepbn,
«3arpszHeHue mouBbD, «l[lapHukKoBBI 3PdexT», «Ocod0 oxpaHseMble TPUPOTHBIC
Tepputopuny», «Moaenu ynpasiasieMoro MUpay.



Ob6opynoBanue: Gororpadun oXpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHO! KHUTH
Poccuiickoit @enepanun, KpacHoi KHUTH peruoHa.
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NMNAHUPYEMbBIE PE3YJIbTATbl OCBOEHMUWA
NMPOrPAMMBI

nNo snonor MM HA YPOBHE CPEOHETI O OBLWETIO
OBPA3 OBAHUA

NMINYHOCTHDLIE PE3YINIbTAT bI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOSHUS O0yJarOIITUMHUCS
OporpaMM CpeAaHero oO0miero oOpa3oBaHUs: JMYHOCTHBIC, METAIlPEIMETHbIE U
PEIMETHBIE.

B crpykType JNHMYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOrpaMMbl 1O OHOJIOTHH
BBIJICJICHBl  CJICIYIOIIME COCTAaBJSIIONIME: OCO3HAHHE OOY4YaIOIUMUCS POCCUMCKON
TPAKIAHCKOM HMIAEHTUYHOCTH — TOTOBHOCTM K CaMOPAa3BUTHIO, CaMOCTOSITEIbHOCTH U
CaMOONPENETCHUIO, HAaJU4YME€ MOTHMBALMHM K OOYYEHHIO OHMOJIOTWH, LEJIECHANPABICHHOE
pa3BUTUE BHYTPEHHHMX YOEKIEHUM JUYHOCTM Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TpaJulMi  pa3BUTUS ~ OMOJIOTMUECKOTO  3HAHUS,  T'OTOBHOCTH
U CIOCOOHOCTh OOYYaroUIuXcsi PyKOBOJICTBOBATHCS B CBOEH JESATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH ~ YCTAHOBKaMH, TMPUCYIIUMU CHUCTEME OMOJIOrHYecKoro oOpa3oBaHuUs,
HaJM4YMUe TMPABOCO3HAHUS HSKOJOTHYECKOM KYJIbTYphl, CIHOCOOHOCTH CTaBUTh IIEIA H
CTPOUTD >KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMUSI TMPOTPAMMbI 1O OWOJIOTHMH JIOCTUTAIOTCS
B CIMHCTBE Y4eOHOM W  BOCIMTATEIHLHOM  JEATENBHOCTH B  COOTBETCTBUH
C TpPaJAWIMOHHBIMU POCCHIUCKHUMH COIIMOKYJIbTYPHBIMH, HCTOPHUUYECKUMH M JTyXOBHO-
HPABCTBEHHBIMH I[EHHOCTSIMH, NPHUHATHIMM B OOIECTBE TMpaBUJaMH W HOPMaMH
MOBEJACHUS W  CIOCOOCTBYIOT  IpolleccaM  CaMOMO3HAaHHS, CaMOBOCIUTAHUA W
CaMOpPA3BUTHS, PA3BUTUSA BHYTPEHHEH MO3UIMU JUYHOCTH, NMATPUOTH3MA U YBAXKEHUS
K 3aKOHY U TMPaBOINOPSAKY, YEJIOBEKY TpyAda W CTapUIEMy TIOKOJICHHUIO, B3aHMMHOTO
YBaXEHHUS, OEpeKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUI0 U  TPaJULIUSIM
MHOTOHAlIMOHAJILHOTO Hapoaa Poccutickoit denepannu, Mpupoe U OKPYKaroLIEn Cpee.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpenMera «buosjorus» mOmKHBI
OTpaxaTb ~ TFOTOBHOCTh M CIOCOOHOCTh  OOYYarOUIUXCS  PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW  BHYTPEHHEH  MO3UIMEN  JMYHOCTH, CHUCTEMOW  IIEHHOCTHBIX
OpUEHTAIINH, TMO3UTUBHBIX BHYTPEHHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
IIEHHOCTSIM POCCHUMCKOTO OOINECTBa, paCIIMPEHUE >KU3HEHHOTO OMbiTa M  OIbITa
NEATEIbHOCTH B TIPOLIECCE peaM3allid  OCHOBHBIX HANpPaBJICHUN BOCIUTATEILHON
NEATEIbHOCTH, B TOM YKCJIE€ B YaCTHU:

HrpaXaaHCKOro BocnurtaHua:

chOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYYAIOMIErocss Kak AaKTUBHOTO U
OTBETCTBEHHOI'O YJICHA POCCUICKOr0 OOIIECTBA,;

OCO3HAaHNC CBOMX KOHCTUTYHHWOHHBIX IIpaB H 06H3aHHOCTCﬁ, YBAXKCHUC 3aKOHaA
H IIPaBOIIOpAAKaA;

T'OTOBHOCTE K COBMECTHOU TBOp‘IGCKOfI ACATCIbHOCTH IIpU CO3AaHUU y‘IC6HBIX
IIPOCKTOB, PCIICHUHN y‘—Ie6HBIX M ITO3HABATCJIbHBIX 3aa4, BBIIIOJTHCHUH 6I/IOJ'IOFI/I‘-IGCKI/IX

AKCIIEPUMEHTOB,;
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CIIOCOOHOCThH OnpeacIsATh CO6CTB€HHYI-O INO3UIIMIO II0 OTHOHIICHUIO K SABJICHUAM
COBPEMEHHOM KU3HU U OOBSCHSTH €€,

YMCHHUC YUYUTBIBATL B CBOHX I[CﬁCTBPISIX H€O6XO,ZII/IMOCTB KOHCTPYKTHUBHOTI'O
B3aUMOJICHCTBUS JIIOAEH C pa3HbIMU YOEKICHUSIMHU, KYIbTYPHBIMU IIEHHOCTSIMU U
COHUAIIBHBIM MOJIOKEHUEM;

IOTOBHOCTb K COTPYOAHHYCCTBY B IIPOLCCCC COBMCCTHOI'O BBIIIOJIHCHUA y‘{C6HI>IX,
MMO3HABATCIIbHBIX U HCCJICAOBATCILCKUX 3aJa4, YBaOXXHUTCIBHOI'O OTHOWIICHHUS K MHCHHUIO
OMNIMOHEHTOB NPU OOCYXJEHUU CTIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COAEPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU AEATEIIBHOCTH;

2JnaTpPpUNOTMNYEeCKOro BocnuTaHusa:

cOpMUPOBAHHOCTh POCCUHUCKOM TPaXTAHCKOM HJEHTUYHOCTH, NATPUOTH3MA,
YBAKEHUS K CBOEMY HapoAy, YYBCTBA OTBETCTBEHHOCTH mnepes PoamHON, TropaocTu
3a CBOM Kpai, CBOKO PoIuMHY, CBOM $S3bIK W KYJIbTYPYy, IMPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJIECIUI0 W IMaMSATHUKAM IPUPOIBI,
TOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCUMCKMX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJOruY, TIOHMMAaHUs 3HAYCHUs] OWMOJIOTUM B TO3HAHUM 3aKOHOB TMPUPOJIBI, B >KU3HU
YeJI0BEKa U COBPEMEHHOI0 O0IIIECTRA,;

uneiHas yOeXIEHHOCTb, TOTOBHOCTb K CIyXeHUIO u 3ammure OTedecTsa,
OTBETCTBEHHOCTH 3a €r0 Cyb0Y;

3),qyx0BHO-HpaBCTBeHHOFO BoCcCnNnuuTaHwMNA:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOJa,;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEICHMUS;

CIIOCOOHOCTh  OILICHMBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE peIIeHus,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMUTEIAM, CO3JAHHI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEHd CEMEWHOW JKU3HU B COOTBETCTBUU C TPAAUIHASIMU
HapoaoB Poccuu;

4)3aCTEeTMNMYeCKOro BocnumrTaHmusa

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas OCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHHUEC OMOLMOHAJIIBHOI'O BOSﬂCﬁCTBHH JKUBOU IIpUpOAbI 1 ee IOEHHOCTH,

TOTOBHOCTB K CAMOBBIPA’KCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPCMIICHHUC ITPOSBIIAATH
KadyeCTBa TBOpHGCKOﬁ JIMYHOCTH,

5dMsamyeckoro BocnutaHuma, gopmupoBaHusa
KYNbTYpPpbl 340pPOBbSA U
3IMOLUMWOHANbLHOINrO 6nNnarononyyvsa:

NIOHUMaHHUE W pean3alus 370pOBOro M Oe30macHoro obpasza xku3Hu (370poBOE

MUTaHue, COOJIIOJICHNE TUTMEHWYECKUX MpaBUI U HOPM, COAIAHCUPOBAHHBIA DPEKUM
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3aHATUN U OTNIbIXA, peryisipHas ¢pu3udecKas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIICTCHTHOI'O OTHOLICHHUA K CO6CTBCHHOMy (I)I/I?)I/I"I@CKOMY H IICUXHYCCKOMY
310POBBIO;

IMOHUMAHHC INCHHOCTHU IIPAaBHJI MHANBUAYAJIBbHOI'O U KOJUJICKTUBHOI'O 0€e30I1acHOro
MOBEICHUA B CUTyallMsAX, YTPOKAKOIIUX 3I0POBBIO U KU3HHU JIFOACH;

OCO3HAHHE IIOCICACTBUA W HCNPHUATHS BPEIHBIX MNPUBbIUEK (yrmoOTpeOICHHS
QJIKOT0JIs1, HAPKOTHKOB, KypEeHUS);

)T PYAOBOINo BOCNUTAaHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYI0I00HE;

FOTOBHOCTh K aKTHUBHOM JEATEIbHOCTHM TEXHOJOTMYECKOM M  COIMaJbHOMI
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBaTh M CaMOCTOSITEIHHO
BBITIOJIHATH TAKYIO A€ATEIbHOCTD;

HHTEpeC K pa3Iu4HbIM cdepaMm TpoPecCHOHATBHON ESITEIHbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBIOOP Oymymield mnpodeccuu W peaaTnu30BBIBaTh COOCTBEHHBIC
’KU3HCHHBIC TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHUI0 Ha MPOTHKCHUN
BCEM JKU3HHU;

7) 32 KONormMm4y4yeckKkoro BocnumrtaHusa:

AKOJIOTUYECKH IIEJIECO00Pa3HOE OTHOIICHUE K MPHUPOJIE€ KAK UCTOUYHMUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  JKOJIOTMYECKOM  KYJIBTYphl:  MPUOOPETEHHE  OMbITa
IJITAHUPOBAHUSA TOCTYIKOB M OLEHKM HMX BO3MOXKHBIX MOCJIEACTBUN ISl OKPYXKAIOILIECH
CpEIbL;

OCO3HaHUE TJIO0AILHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U ITyTel UX PellICHUS;

CIIOCOOHOCTBH HMCIIOJIb30BaTh MpHOOpeTaeMble NIPH M3Y4YCHUH OWOJIOTHH 3HAHUS W
YMEHHUS TPU PEHICHUH MPoOJeM, CBSI3aHHBIX C PallMOHAJIBLHBIM TPHPOAOIOIH30BAHUEM
(coOnroeHre TIpaBWJ TMOBEJACHHWS B IPHUPOJEC, HANPABICHHBIX HA COXpPaHCHHE
paBHOBECHS B IKOCUCTEMAaX, OXpaHy BUAOB, IKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JICMCTBUM, NPUHOCIIIMX BpEH OKPYKAKOIIEH IPUPOTHOU
cpene, YMEHHE MPOTHO3UPOBATh HEOJArONpHUSATHBIC JSKOJOTUYECKHE ITOCIIC/ICTBHS
MPEINPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIATh UX;

HAJIMYHAE PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, HKOJOTHYECKOW KYJIbTYpPHI,
ONbITAa JACATEIIBHOCTH JKOJOTHMYECKOM HAMPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCA
MMH B TI03HABATEJIbHOM, KOMMYHUKATHUBHOW M COLUMAJILHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOMN AEATEIBLHOCTH KOJIOTMYECKON HAITPaBIECHHOCTH;

) UEHHOCTMW HaAaY4YHOro Nno3HaHUA:
c(hOpMUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTUA HAYKH H 06H.I€CTBCHHOI>1 ITPAKTUKHK, OCHOBAHHOI'O Ha AWAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYILTYPHOM MHUPE;
COBCPHICHCTBOBAHHC SI3BIKOBOMT W YHUTATEJILCKOU KYJIbTYPbl KaK CpCICTBa

B3aMMOJICVCTBHS MEXKY JIFOJbMHU U TIO3HAHUS MUDA,
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NOHMMaHue crenu(uKr OMOIOTUM KaK HayKHh, OCO3HAHUs €€ poiu B (pOpMUPOBAHUU
palMOHAJIBHOTO  HAyYHOIO  MBINUIEHUS, CO3JaHUM  LEJIOCTHOTO  IPEACTaBICHUS
00 OKpyXarollleM MHUpE KaK O €IMHCTBE MPHUPObI, YEJOBEKAa M OOIIECTBa, B MO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEM U  pPEIICHUH MpoOJeM COXpaHEHUST PUPOIHOTO
PaBHOBECHS;

yOexKAEHHOCTh B 3HAYUMOCTH OHOJIOTMM JUIsl COBPEMEHHOW IMBWJIM3ALIMU:
oOecrieueHs HOBOTO YPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIMOCOOHBIX peIlaTh PECypCHble MPOOJIEMbl Pa3BUTHSI YEJIOBEYECTBA,
MOWCKa IIyTeH BBIXOJA M3 TJIOOAIBHBIX DJKOJOTUYECKUX TPoOIeM H oOecreueHus
nepexoga K YCTOMYMBOMY pa3BUTHIO, PAlMOHAIBHOMY WCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB 1 (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMYECKUX 3HAHUN B IEJNSAX MOBBIIICHUS
oOleld KyJIbTypbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAILHOM ~ TpaMOTHOCTH  oOydaromuxcsi, (opMHpyeMoil Tpu  H3y4YECHUU
OHOJIOTHH;

IIOHUMAHUE CYIIHOCTH METOJOB IO3HAHUSA, HCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MCIOJIb30BaTh IMOJIy4aeMble 3HAHUS MJI aHalu3a U OOBSICHEHUS
SBJICHUM OKPYXKAIOIIETO MHUpPA M MPOUCXOASAIIMX B HEM H3MECHEHUH, YMEHHE JENaTh
00OCHOBAaHHbBIC 3aKIIOYEHUSI HAa OCHOBE HAYYHBIX (DAKTOB U MMEIOUIUXCS JaHHBIX
C UEJIBIO MTOTYYEHHUS JOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIIOJIB30BATh OMOJIOTMUECKUE 3HAHUS J1JIS PEILICHUS
po0JIeM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHME 1EHHOCTHM HAY4YHOM JAEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTBH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUU MO OWUOJOTUU B COOTBETCTBUU C KU3HCHHBIMHU
MOTPEOHOCTSIMH.

METANPEOMETHDBIE PE3YJNbTAT bl

MeranpenMeTHble pe3ynbTaThl OCBOEGHHS y4yeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAYUMble  JJI1  (POPMUPOBAHMS ~ MHUPOBO33PEHHUS  OOydarOMIMXCA
MEXKIUCIUTUTMHAPHBIC  (MEXIPEIMETHBIC) OOIECHAYYHBbIC TOHSITHS, OTPAKAIOIIHNE
L[EJIOCTHOCTh HAYYHOM KapTHHBI MHpa U CHELU(PHUKY METOJOB IMO3HAHUS, UCIOIb3yEMBbIX
B CCTECTBECHHBIX HayKax (BEIECTBO, SHEPrusi, SBJICHUE, MPOILECC, CHCTEMa, HAy4YHBIH
(dakT, TPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeI0BaHuUE,
HaOJIO/ICHUE, U3MEPEHHE, SKCIICPUMEHT M JIPYTUE); YHUBEPCAIbHBIC YUCOHBIC NCHCTBHS

(o3HaBaTeIbHBIE, KOMMYHHKATHBHBIE, pEryJISTHBHBIE), o0ecrieynBaroIme
dbopmupoBanue  (QYHKIMOHAIBHOW TI'PAMOTHOCTH M COIMAJIbHONH  KOMITETCHIIUU
00y4JarOIINXCS; CIIOCOOHOCTH O0yUYarOIINXCs HCII0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS W YHUBEPCAIbHBIC yUeOHBIC

JICVCTBUS B TTIO3HABATEILHOM M COLIMAIBHON MTPAKTHKE.
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B pesynbprate wu3ydeHuss OWMONOTMM HA YPOBHE CpeIHEro oOIIero oOpa3zoBaHUS
y oOydJarorerocsi OymyT chOpMUPOBaHBI IMO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHBIC
NEeUCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAlIbHbIE Y4YEOHBIC JCHCTBUS, PETYJIATHBHBIC
YHHUBEPCAITLHBIC YUCOHBIC IEHCTBUS, COBMECTHAS ICITCILHOCTD.

Mo3HaBaTenNnbHbLIE YHUBepcarnnbHDLBIE
yyeOHble oencrtBuA
Ba3zoBble NorMmyecKkune penmcrTBUA:

CaMOCTOATENBHO (DOPMYJIUPOBATh U AKTYAIM3UPOBaTh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHH 3HAHUH MPHEMBI JIOTHYECKOTO MBIIUICHHS (aHaH3a,
CUHTE3a, CPABHEHUS, KiIaccuukaiuu, o0001EeH s ), paCKpbIBaTh CMbICII OMOJIOTHYECKUX
NOHATUH (BBLACTATh WX XapakTepHbIC MPHU3HAKH, YCTAHABIMBATH CBSI3U C JPYTUMHU
TIOHSATUSIMHU ),

ONPENEATh LEIU ACATENBHOCTH, 3a1aBast IAPAMETPbl U KPUTEPUU UX JTOCTUKEHHUS,
COOTHOCUTD Pe3YJIbTaThl IEATEIBHOCTH C IIOCTABICHHBIMU LIEIIAMU;

UCIOJIb30BaTh OMOJIOIMUECKUE MOHATHS ISl 00BCHEHUS (PAKTOB U SIBIICHUH JKUBOM
PUPOABL;

CTPOUTDH JIOTMUECKUE PACCYXACHUS (MHAYKTHUBHBIC, ACIYyKTUBHbIC, 110 AHAJIOTHUH),
BBISIBIITH 3AKOHOMEPDHOCTH M NPOTHBOPEYUS B  PACCMATPUBAEMBIX  SIBJICHUSX,
(bopMyIUpOBaTh BHIBOABI U 3aKIIOUECHHUS;

IIPUMEHATh CXEMHO-MOJICTIBHBIE CPEACTBA JUIA TNPEJICTABICHHS CYIIECTBEHHBIX
CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAKKe MPOTUBOPEUUI
pa3HOro PO/, BBISIBICHHBIX B PA3JIMUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3zpalarbiBaTh IUIAH pEIICHUS MpoOJeMbl C YYETOM aHalIM3a HMEKOUIUXCS
MaTepHAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLICHUBATh PUCKU ITOCIIEICTBUH ACATEIBHOCTH,;

KOOPJAMHUPOBATh U BBINOJHATH PabOTy B YCJIOBUSAX PEAIBbHOTO, BUPTYaJbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPHU PCIHICHHUHN JKU3HCHHBIX HpO6HeM.

Ba3zoBble nccnepoBatTenbCckune oenNcTBUSA:

BJIQJICTh HAaBBIKAMHU y4EOHO-MCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATEITHLHOCTH,
HaBBIKAaMU pa3pelieHus: mpo0seM, ClIOCOOHOCThI0O U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY
MOMCKY METOJOB pEUICHUS MNPAKTUYECKUX 3a/lady, MPUMEHEHHIO Pa3IUYHBIX METOIO0B
MO3HAHUS;

MCIIO0JIb30BATh PA3JIMYHbIC BUABI JACSITEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS, €T
WHTEPIpETAIuH, TPEOOPA30BAHUIO0 U MPUMEHEHHUIO B YY€OHBIX CHUTYAIMAX, B TOM YHUCIIC
MIPU CO3JIaHUU Y4E€OHBIX U COLUAJIHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BJIAJAETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOYEBBIMU TTOHSATUSIMHU U METO/IaMH,

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIIbHOM JIEATeILHOCTH

M )KU3HCHHBIX CUTyallUsX,
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BbIABJIATE HNPUYWMHHO-CICACTBCHHBIC CBsA3HM M AKTYAJIM3UPOBATH 3a/lady, BLIABHUIATH
TUIIOTE3Y €€ PELICHHUs], HAXOAUTh apryMEHTHI Ul JAOKA3aTesIbCTBA CBOUX YTBEPXKICHUM,
3a71aBaTh MapaMeTPbl U KPUTEPUH PELICHHUS;

AHAJIIN3UPOBATH IMOJYYCHHBIC B XOIC PCHICHUA 3ada4d PC3YJIbTAaTbl, KPUTHYCCKHU
OIICHHUBATL UX NOCTOBCPHOCTD, ITPOTrHO3UPOBATH U3MCHCHUC B HOBBIX YCJ'IOBI/IHX;

AaBaThb OLICHKY HOBBIM CUTyallUsAM, OOCHUBATb HpI/IO6peTéHHBII71 OIIBIT,

OCYILIECTBIIATH LIEJICHAIIPABICHHBIN TOUCK IEPEHOCA CPENICTB U CIOCOOOB AEHCTBUS
B ITpo(hpeCCHOHANBHYIO CPENy;

YMCTb IICPCHOCHUTH 3HAHHA B IIO3HABATCIBbHYIO W IIPAKTHYCCKYIO obmacTu
KHU3HCACATCIBHOCTU,

YMCETHb HHTCI'PUPOBATL 3HAHHA U3 PASHBIX ITPCAMCTHBIX O6JIEICT€I>'I;

BbIJIBUT'daTh HOBBIC NACH, ITPCAJIaraTb OPpUTHHAJIBHBIC ITIOJAXO0AbI U PCHICHNA, CTABUTDH
HpO6JI€MBI " 3aJla4y, JOITYCKAOMHEC aJIbTCPHATUBHBIC PCIICHUS.

Pabota c mundbopmMauyuume n:

OPHCHTHUPOBATHCA B Pa3IMYHBIX HMCTOYHUKAX HHPoOpManuu (TEKCTe ydeOHOro
MOCOOMS, HAYIHO-TIONYJISIPHON JINTEepaType, OMOJOTHIECKUX CIIOBApSX M CIIPABOYHHKAX,
KOMITBIOTEPHBIX ~0a3aXx JaHHbIX, B VIHTepHeTe), aHaIM3MpOBaTh HHGOPMAIIUIO
Pa3IMYHbBIX BUIOB U (HOPM MpEACTABICHUS, KPUTUYECKU OIICHUBATh €€ TOCTOBEPHOCTH U
HEITPOTUBOPEUNBOCTH;

GhopMyITHpPOBaTh 3aIIPOCHI M IPUMEHSATH PA3IMYHBIE METOIBI IIPU TIOUCKE M OTOOPE
Oouosiornueckoit nHpopMaIu, HeOOXOAUMOI 1JIs BHIMIOJHEHUS YYEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCIOJB30BAaHUS  WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHUBHOTO WCIIOJIb30BAHUS Pa3IMUHbIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO BEIOMPATH ONTUMAIIbHYIO ()OpMY MPECTABICHUS OUOJIOTUYECKON
uH(pOpMaLUH (CXeMbI, TpaQHKH, JHArPaMMbl, TAOJIUIbI, PUCYHKH U JAPYTOE);

HCIIO0JIb30BaTh HAYYHBIM SI3bIK B Kau€CTBE CPEJCTBA MpHU paboTe ¢ OMOJOTHYECKOM
uHopMaInel: TPUMEHSITh XUMHYECKHE, (PU3MUYECKHEe M MaTeMaTUYecKue 3HaKu u
CUMBOJIBI, (popmysibl, aOOpeBUaTypy, HOMEHKJIATYpPY, UCIOJIb30BaTh U MPEOOPA30BLIBAThH
3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH;

BJIQJICTh HABBIKAMHU PACIO3HABAHUS W 3alUThl HHQPOpPMAIUU, WH()OPMAITMOHHON
0€30MacCHOCTH JINYHOCTH.

KOMMyHI/IKaTVIBHbIe YHUNBepcanbHLBIE

yyeOHble goencrtBuA

O6bweHNe:

OCYH_IeCTBJ'ISITL KOMMYHI/IKaI_II/II/I BO BCEX C(l)ean KHN3HHU, aKTHUBHO yqaCTBOBaTB
B JMajore WIM JHUCKYCCHH 10 CYIIECTBY O0OCyXIaemoii TeMmbl (yMEHHE 3a/1aBaTh
BOHpOCLI, BBICKA3bIBAThH CY)KJIGHI/ISI OTHOCHUTCJIIbHO BBIIIOJIHCHUA npezmaraeMoﬁ 3aga4du,
y‘II/ITBIBaTB I/IHTepeCLI U COTIJIaCOBAHHOCTDL HOSI/II_II/Iﬁ IIpyl"I/IX y‘IaCTHI/IKOB anajiora HJIN

TUCKYCCHH);
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PaCIIO3HABATH HCB€p6aJII>HBIe CpeacTBa 06H16HI/I$I, IIOHUMAThb 3HA4YCHUC
COOMAJbHBIX 3HAKOB, IPCAINNOCHIIOK BO3HHMKHOBCHHA KOH(bJ'II/IKTHLIX CI/ITyaHI/II\/’I, YMETb
CMSTYaTh KOH(JIMKTHI U BECTU TIEPETOBOPHI;

BJIAJACTh  pPA3JIMYHBIMH crocooamu 06I.II€HI/I$I u BSaHMOﬂeﬁCTBH}I, ITIOHUMAaTb
HaMEpPEeHHsS NPYrux JIOACH, MPOSIBISITh YBAXUTEIHLHOE OTHOIIECHUE K COOCCETHUKY W
B KOppeKTHOU (hopMe hopMyTHpOBaTh CBOM BO3PAKEHUS;

pa33épHyT0 " JIOTUYHO nU3JiaraTb CBOIO TOUYKY 3PCHHA C UCIIOJIB30BAHUCM A3BIKOBBLIX
CpCACTB.

CoBMecCcTHas AeAaATenNnbHOCTHb

MOHUMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUYaIbHON paboThI
IpU pelIeHUH OMOJIOTUYECKON POoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUSI
IPyNNoBbIX POPM B3aUMOJICHCTBUS MIPU PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY U METObI COBMECTHBIX JIEUCTBUN C YUETOM OOIHUX MHTEPECOB
Y BO3MOXKHOCTEH Ka)KI0r0 4JIeHa KOJUIEKTHUBA,

NPUHUMATh 1€JIM COBMECTHOW JESATENbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JEUCTBUSA MO €€ TOCTHXKEHUIO: COCTABIIATH IJIaH JEHUCTBUM, PaCIpeleisITh POJIU ¢ YIETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yJbTaTbl COBMECTHOW padOTHI;

OLICHUBATh KAayeCTBO CBOET0O BKJIAJAa M KaXKJIOTO y4aCTHHKAa KOMaHJbl B OOLIMIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSM;

npenjaratb HOBbIE MPOEKTbI, OLEHUWBATh HJIEW C TO3ULUUU  HOBH3HHBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MTO3UTUBHOE CTPATETHYECKOE IMOBEJICHUE B PA3IMYHbBIX CUTYalUsX,
MPOSIBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

Pel'y.ﬂﬂTVIBHble YHUBepcCcarnbHbLIE

yyeOHbIle oencTBUA

CamMmoopraHumsauumsa:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISBICHUS MPOOJIEM M MX PEIICHUS
B KU3HEHHBIX U YUCOHBIX CUTYaIIUSIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHM IEJI€BbIC M CMBICIOBBIC YCTAaHOBKHU
B CBOMX JICHCTBUSIX U MOCTYIKAX MO OTHOIICHUIO K )KMBOU MPUPOJIE, CBOEMY 3I0POBBIO U
3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO ~ OCYILECTBIIATH ~ ITO3HABATEJIbHYIO  JCSTEIbHOCTh,  BBISBIATH
npoOJieMbl, CTaBUTh MW (PopMyaupoBaTh COOCTBEHHBIE 3aJauud B 00pazoBaTelIbHOU
NEATEITbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH pelIeHUs MPOOJIeMbl C y4ETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuupsaTh paMKH Y4€OHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUIH;

JienaTh OCO3HAHHBINM BBIOOp, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH

3a PCIIICHHUE;
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OILICHUBATh MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh ()OPMHUPOBAHUIO U TPOSBICHHUIO HMIUPOKOM IPYAMIIMU B Pa3HBIX
00JIacTAX 3HAHWM, TOCTOSHHO TIOBBIIIATh CBOM 00pa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpPONL:

JdaBaTb OHOCHKY HOBBIM CHUTyalluWsAM, BHOCHTb KOPPCKTUBBI B JACATCIBHOCTD,
OLCHHUBATL COOTBCTCTBUC PC3YJILTATOB L CIIAM,

BJIaZACTh HABBIKaAMU MMO3HaBaTCILHOU pe(l)ﬂeKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX
I[GﬁCTBHﬁ N MBICIIMTCIIBHBIX IIPOOCCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCITIOJIB30BAaTh
puéMbI peIeKCru SIS OIICHKU CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

YMCEThb OOCHHUBATDL PUCKHU U CBOCBPCMCHHO ITPUHHUMATL PCIICHUA 110 UX CHUIKCHUIO,

IIPUHUMATb MOTHUBBI U APTYMCHTHI APYI'UX IIPU aHAJIM3C PC3YJIbTATOB ACATCIIBHOCTHU,

MpuHATMe ceba n gopyrumx:
IPUHUMATh ce0sl, TOHUMAasi CBOU HEJIOCTATKH U JJOCTOUHCTBA,
IIPUHUMATh MOTUBBI X apTYMEHTBI APYIUX IIPU aHAIIU3€E PE3YIIBTATOB AEATEIbHOCTH;
NpPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKHU;
pa3BUBaTh CIOCOOHOCTh OHUMATh MUP C MO3ULIUHU IPYTOT0 YEI0BEKA.

NMPEAOMETHBIE PE3YJIbTAT bl

[TpenmeTHBIE pe3ysIbTaThl OCBOEHUS COAepkKaHUsl yueOHOro npeamera «buomaorus»
Ha YriyOJI€HHOM YpPOBHE OpPHUEHTHPOBAaHbI Ha oOecrneueHue Npo(UiIbHOro o0yueHUus
oOyvaromuxcsi 6uonoruv. OHU BKIIOYAIOT: crneuuduueckue Juis OHOJIOIMU HaydHbIE
3HAHMS, YMEHHS U CHocoObl JEHCTBUA TI0O OCBOEHUIO, HWHTEPIpETAluud U
MpeoO0pa30BaHUI0 3HAHWM, BUJbI ACSATEILHOCTH IO MOJYYEHHUIO HOBBIX 3HAHUU U HX
NPUMEHEHHUIO B PAa3IMYHbIX YUEOHBIX, a TAK)K€ B PEAIbHBIX >XU3HEHHBIX CUTYallMsX.
[IpenmeTHbIE pe3yNIbTATHI IPEACTABIEHBI IO TO1AM U3Y4EHHUS.

[IpenMeTHbIC pe3yabTaThl OCBOSHHS yaeOHOTro npeamMeTa «buonorus» B 70
KJlaccCe 0KHB OTpaxars:

c(OpMHUPOBAHHOCTh 3HAHUK O MECTE U POJIM OMOJOTMH B CHCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHHM E€CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B MO3HAHUM 3aKOHOB
OpUPOJBl M pEHICHWH MpoOJeM palOHAIBHOTO MPUPOOIOJIb30BaHUs, O BKIAJE
POCCHUICKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE  CHUCTEMOH  OMOJOrMYECKMX  3HaHUU, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAralIIUe OMOJIOTUYCCKUE TEPMUHBI M TOHATUS (KU3HbB, KJIETKA, OPraHU3M,
MeTaboJu3M, TOMEOCTa3, CaMOPETYJSILKsA, CaMOBOCIPOW3BEACHHE, HACIEICTBEHHOCTD,
M3MEHYHUBOCTh, POCT W PAa3BUTHE), OHOJOTUYECKHE TEOpUU (KJIETOYHAsl Teopus
T. IIIsanna, M. Illneinena, P. BupxoBa, XpoOMOCOMHas TeOpHs HACJIEICTBEHHOCTH
T. Moprana), yuenuss (H.J1. BaBuioBa — 0 meHTpax MHOrooOpas3uisi M MPOMCXOXKICHHS
KyJbTYPHBIX PACTCHUI), 3aKOHBI (SIUHOOOpa3usi MOTOMKOB TMEPBOrO TOKOJICHUS,

38



denepanpHast padouas nmporpamma | buomorus. 10—11 kimaccsl (yriy0aEHHBIN YPOBEHb )
pacliernjieHusi, YUCTOThl TaMmeT, He3aBUcUMoOro HaciemoBanuss [.  Mennens,
TrOMOJIOTHYECKUX PSAIOB B HacieACTBeHHOM m3MmeHunBoctd H.M. BaBuinoBa), npuHIUIBI
(KOMILJIEMEHTAPHOCTH );

BJQJICHUE  OCHOBHBIMM  METOJaMU  HAY4YHOrO  [IO3HAHUS,  HCIOJIb3yEeMbIX
B OHOJIOTUYECKUX WCCIICIOBAaHUSIX JKHUBBIX OOBEKTOB (OMUCaHWE, HM3MEpPEHHE,
HaOJIOICHHE, KCTICPUMEHT);

YMEHHE BBIICTATh CYIIECTBCHHBIE TMPHU3HAKH: BUPYCOB, KJIETOK TIPOKAPUOT W
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE OakTepHil,
rpu0OB, pacTeHUM, >KUBOTHBIX M 4YEJIOBEKA, CTPOCHUS OPraHOB W CHUCTEM OpraHoOB
pacTeHH, >KMBOTHBIX, UEJOBEKAa, IPOIECCOB IKU3HENCATCILHOCTH, TMPOTEKAIOIINX
B OpraHW3Max pAacTEHWH, JKMBOTHBIX W YEJIOBEKA, OMOJOTHYECKUX IPOIECCOB. OOMEHa
BelleCcTB  (MeTaboJiM3M), TIpeBpallieHuss DJHEpruud, OpoKeHUs, aBTOTpPO(HOrO U
reTepoTpopHOr0 THUIMOB MUTaHUA, (OTOCHHTE3a M XEMOCHUHTE3a, MHUTO03a, Meio3a,
ramMeToreHesa, OAMOpHOreHe3a, TOCTAIMOPHOHAIBHOTO  Pa3BHUTHS,  Pa3MHOKCHHS,
WHAWBUIYAJIbHOTO  pa3BUTUsA opraHu3Ma (OHTOreHe3a), B3aWMOJCHUCTBUS T'€HOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABIMBATh B3aWMOCBI3M MEXKIY OPraHOMJAAMH KJICTKH H WX
(GYHKIUSMH, CTPOEHUEM KJIETOK pPa3HbIX TKaHEH M uX (YHKIUSMU, MEXAY OpraHaMU U
CHUCTEMaMHU OPTaHOB y PACTCHHM, XWUBOTHBIX M YENOBEKA W WX (DYHKIUAMH, MEKIY
CUCTEMaMHU OpPraHoB U WX (YHKIUSMHU, MEXAY JTalmamMu OOMEHa BEIIeCTB, 3TalaMu
KJIETOYHOTO IMKJIa W JKA3HEHHBIX IMKJIOB OPTaHW3MOB, JTalaMd SMOPHOHAIBLHOTO
pa3BUTHUSL, TEHOTUIIOM U ()EHOTUIIOM, (DEHOTHUIIOM U (haKTOpamMu Cpeiibl OOUTAHMUS;

YMEHHE BBISBIATH OTJIMYUTEIbHBIC TPU3HAKU IKUBBIX CHCTEM, B TOM YHCIIE
PaCTEHH, )KUBOTHBIX M YEJIOBEKa,

YMEHHE  MCIOJb30BaThb  COOTBETCTBYIOIIME  ApPTyMEHTHI,  OMOJOTUYECKYIO
TEPMHUHOJIOTUIO W CHMBOJMKY JUIsl JIOKA3aTelbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYIII;

YMEHHE pelIaTh OMOJOTUYECKUE 3a7aud, BBISIBISTH MPUYMHHO-CIICICTBEHHBIE CBA3U
MEXIy UCCIETyeMbIMU OMOJIOTUYECKUMH TPOIECCAMH W SIBJICHUSIMH, JI€TaTh BBIBOJLI U
MIPOTHO3BI HA OCHOBAHWH TTOJTYYCHHBIX PE3YJIbTATOB,;

YMEHHE BBITIOJIHATH JJAOOPATOPHBIC U IPAKTUICCKUE paOOTHI, COOJIIOATh TIPaBHJIa
1pu paboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bI, MPOBEPSATh HUX HKCICPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynmHpys TIeNb HCCIICIOBAHUSA, aHATU3UPOBATh IOJIYdEHHBIC PE3yJbTaThl M JENaTh
BBIBOJIBL;

YMEHHE YyJYacTBOBaTh B y4EOHO-MCCIIEIOBATENBbCKOW paboTe 1o OHOJIoTHH,
HKOJIOTHH U MEIUIIMHE, TPOBOAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJIUIHO
MIPEJICTABIIATH MTOJIYdEHHBIC PE3Y/IbTAaThl HAa YACHHUECKHX KOH(EPCHITUX;

YMCHHE OIICHMBATh JTUYECKHUE AaCTCKThl COBPEMEHHBIX HCCJICIOBAaHUN B 00JIAaCTH
OWojoruu W MEAWIMHBI  (KJIOHUPOBAaHHWE, HMCKYCCTBEHHOE  OIUIOJOTBOPCHHE,
HAIpPaBJICHHOE N3MEHEHHE TCHOMA M CO3[aHNe TPAHCTCHHBIX OPraHu3MOB);
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YMEHUE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccunoHaabHOM
ACATCIIBHOCTH B ob0iacTu 6I/IOJ'IOFI/II/I, MCIUIIUHBI, 6I/IOT€XHOJIOI‘I/II/I, BCTCPHUHAPHUH,
CCIIBCKOI'O XOBHﬁCTBa, HHHICBOﬁ IMPOMBIIIIJICHHOCTH, YFHY6JIHTB MO3HAaBATEJIbHBIN
WHTEpEC, HAampaBiCHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOUIEH mpodeccuu u
MPOJOKEHUE OMOJIOTUYECKOTO oOpa3oBaHMSI B  OpraHM3AUsAX  CPETHETO
po(ecCHOHaNBHOTO 1 BBICIIETO 0Opa30BaHMSI.

[TpenMeTHBIC pe3yNIbTaThl OCBOCHUS yaeOHOTO npeamera «buoiorus» B 77
KJaccCe 0KHB OTpaxarh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ W POJIM OMOJOTHH B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHWH COBPEMEHHOW ©CTECTBEHHO-HAyJYHON KapTHUHBI MHpA, B
MMO3HAHUM 3aKOHOB TMPHUPOJIbI W PEUICHHWU DKOJIOTMYECKUX MPOoOJIeM YeIOBEYECTBa, a
TaK)X€ B PEIICHUHM BOMPOCOB PAIIMOHAIHLHOTO MPHPOIOIOIB30BaHMS, U B (hOPMHUPOBAHUHT
IIEHHOCTHOT'O OTHOIIEHUS K MPHUPOJIe, OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUUCKUX U
3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BIAJAETh CHCTEMOM OWOJOrMYECKMX 3HAaHUW, KOTOpas  BKIIOYAET
OTIpe/IeNICHUS U MMOHUMAHUE CYIIIHOCTH OCHOBOIOJIAralONIUX OMOJOTHYECKUX TEPMUHOB U
noHATUH (BUI, SKocHcTeMa, Ouocdepa), OHONOTHYECKHE TEOPUHU (DBOJIOIMOHHAS
teopust Y. JlapBuHa, cuHTeThueckass Tteopust sBomonuu), yueHus (A.H. CesepuoBa —
O TyTSX W HampaBieHusx osBomonuu, B.M. Bepraackoro — o Ouocdepe), 3aKoHBI
(renetnueckoro paBHoBecus JIx. Xapau u B. BaiiHOepra, 3apoJbIIIIEBOTO CXOJCTBA
K.M. bopa), nmpaBuina (Muaumyma FO. JInOnxa, 3KOJOTHUECKOM HHUPAMUIBI SHEPTHH),
runotessl (runotesa «mupa PHK» V. T'ninbepta);

YMEHUE BJA/IETh OCHOBHBIMHM METOJAMH HAYYHOTO ITO3HAHMS, HCIOIb3YEMbIMU
B OHOJOrMYECKMX HCCIICJOBAHHUAX JKMBBIX OOBEKTOB M OKOCHUCTeM (OMHcaHHe,
u3MepeHue, HaOJoJeHUE, OSKCIEPUMEHT), CIOCOOaMU  BBISBJICHHS UM OLECHKHU
AQHTPOIIOTEHHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJEISATh CYIICCTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIICHO30B, SKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOIIETO, JIBIXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOPA,
AIOMATPUYECKOTO YW CUMIATPUUYECKOTO BUA000pA30BaHUS, BIUSHUS JABMKYIIMX CHII
HBOJIIOIMK  HA TEHO(MOHJ TOMYISAIUUA, MPUCTOCOOIIEHHOCTH OPraHU3MOB K Cpejie
OoOWTaHUsA, 4YEepeJOBaHUS HAIMpPABJICHUN HBOJIOIMHU, KPYroBOpPOTa BEIIECTB U IOTOKA
SHEPIuM B HIKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMH 3BOJIIOLUU, JIBHKYILIMMU
CHWJIaMH aHTPOTOreHe3a, KOMIIOHEHTAMHU Pa3jIMYHbIX IKOCHCTEM M MPHUCIOCOOICHUSIMU
K HUM OpraHW3MOB,

YMEHUE BBISBJIATH OTJIMYMTENIbHBIC MPU3HAKHU KUBBIX CHUCTEM, MPHUCIOCOOJIEHHOCTh
BUJIOB K cpefe oOuTaHus, aOMOTHYECKMX M OHMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€H OpraHU3MOB B COOOIIECTBAX, AaHTPONOTCHHBIX M3MEHEHUN B AKOCHCTEMAax
CBOEM MECTHOCTH;

YMEHHE  HWCIOJb30BaTh  COOTBETCTBYIONIUME  aApPTyMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJMKY MJIs JIOKAa3aTEIbCTBAa POJCTBA OPraHM3MOB PA3HBIX
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CUCTEMATHUYECKUX TPYII, B3aUMOCBA3M OpPraHU3MOB M Cpelbl OOWTaHHS, E€IUHCTBA
YEJIOBEYECKUX Pac, HEOOXOAMMOCTH COXpPaHEHHUsT MHOT000paswsi BUIOB U SKOCHUCTEM Kak
YCJIOBUS COCYILIECTBOBAHUS TPUPOJIbI U YETIOBEUECTBA,;

YMEHHE pellaTh OMOJIOTMYECKUE 3a/1a4H, BBISBISATH MPUUYUHHO-CICICTBEHHBIEC CBSI3U
MEXK]Iy UCCIIETyEMbIMU OMOJIOTMYECKUMH MPOLECCAaMHU U SIBIICHUSMHU, JI€JIaTh BBIBOJBI U
MIPOTHO3bl HA OCHOBAHUU MOTYYEHHBIX PE3yIbTaTOB,;

YMEHHE BBITIOJIHATH JJAOOPATOPHBIE U IPAKTUYECKUE pabOThI, COOIIOAThH PaBUiia
pu paboTe C Y4eOHBIM U JJA0OPATOPHBIM 000PYIOBaHUEM;

YMEHUE BBIIBUTAaTh THIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIBHBIMH CpPEJICTBAMU,
dbopMynupysa 1eJib MCCIEIOBaHUS, aHAIM3UPOBATH MOJYyYEHHBIE pPE3yJbTaThl U JeNaTh
BBIBO/IbI;

YMEHHE YYacTBOBaTh B Yy4EOHO-MCCIIEMOBATENBCKOW paboTe 10 OHWOJIorHH,
AKOJIOTHHM U MEIUIIMHE, TPOBOAMMON Ha 0a3e MIKOIbHBIX HAYYHBIX OOIIECTB, M MyOJIUYHO
MPEACTABIATh MOTYYEHHBIE Pe3yIbTaThl HA YYCHUYECKUX KOHPEPECHITUAX;

YMEHUE OLICHUBATh TUIOTE3bl U TEOPUH O TMPOUCXONKICHUU KU3HHU, YEJIOBEKA H
YeJIOBEYECKUX pac, O TMpPUYUHAX, TOCIAEACTBUSIX M CIoco0ax MpenoTBpAILlCHUs
r100abHBIX U3MEHEHUM B Onocdepe;

YMEHHE OCYHIECTBJISTh OCO3HAaHHBIM BbIOOp Oyaymied mnpodeccruoHaaIbHOU
JIESITEIbHOCTH B 00JIACTH OMOJIOTHHU, HKOJIOTHH, TPUPOJONOIb30BaHUS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTMH, BETEPUHAPHUM, CEIbCKOTO  XO3SICTBa,  IMHILEBON
MIPOMBIILJIEHHOCTH, YIIyOIsTh MO3HABATEIbHBIN UHTEpEC, HarpaBJICHHbIN
Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH Mpodeccu U MPOJOIKEHUE OUOJIOTMYECKOTO
o0pa3oBaHUs B OpraHU3allUAX CPEeIHEro MpodecCuOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.
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TEMATUWYECKOE
NMMTAHUWPOBAHMWE

I1I0KNNACC
No HanMeHOBAHNE  TeM KoaunuecTBo I[TporpaMMHOE CofepKaHue OCHOBHBIE BUJIBI ACITEILHOCTH
/T R 4acoB 00Y4JarOITHXCS
HCOHOTO-FAPCIMCTa
1l [ Tema «<bnonor uns
KakK Hayka»ll bromodus CoBpeMeHHast OMOJIOTHS — PackpsiBaTh copepxaHmue TEpMUHOB U
Kak KOMILIEKCHas HayKa. KpaTkas uctopust | moHSITHIA: HAYYHOE MUPOBO33PEHUE,
KOMIUIEKCHAs HayKa pa3BuTus Ouosioruu. buonornueckue Hay4YHas KapTUHA MUPA, HAYYHBIN
1 KaK 4acTh HAyK{ ¥ U3y4aeMbIe UMHU ITPOOJIEMBI. METO/I, TUIIOTE3a, TEOPHUSI, METO/IbI
COBPEMEHHOTO OyHaMEHTaIbHbIC, TPUKJIAAHbBIC U HCCIICIOBAHUS.
- TIOUCKOBBIE HAYYHbBIE UCCIIEIOBAHUS XapakTepu30oBaTh OUOJIOTHIO KaK
B OMOJIOTHH. KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
3HadyeHue OMOJIOTHH B (hOPMUPOBAHUHI CpeJH IPYTHX €CTECTBEHHBIX HaYK.
COBPEMEHHOM €CTECTBEHHO-HAYYHOM O1ueHUBAaTh BKJIa[ OTCUYECTBECHHBIX
kapTuHbl Mupa. [Ipodeccnn, y4€HBIX B pa3BUTHE OMOJIOTUHU.
CBsI3aHHBIE C OMOJIOTHEN. 3HAUYEeHNE OHGHHB&TB poib OMOJIOTUYECKUX
OMOJIOTHH B IIPAKTUYECKOM OTKPBITHI U UCCIEJOBAHUI B Pa3BUTHH
ACATCIBHOCTH YCJI0BCKA: MEINIINHE, HAyKHU U MPAKTUYECKOU JEATENBHOCTH
CEJIBbCKOM XO3S5MCTBE, JFOJICH.
IIPOMBIINIIICHHOCTH, OXPaHC IIPHUPOJBLI. [lepeuncnars npodeccru, CBI3aHHBIC
deMOHCTpPpauumn C COBPEMEHHOM OMOJIOTHEH.
Ioptpetsl: Apuctoreins, Teodpacr, IIpuBOAUTE NIPUMEPHI IPAKTUYECKOTO
K. JIunnei, JK.b. Jlamapk, Y. [lapBuH, HCIIOJIL30BaHUS JOCTH)KEHNI OMOJIOrNH
VY. T'apen, I'. Mennens, B MEIMIIMHE, CEIbCKOM XO3SMCTBE,

B.1. Bepnaackuu, N.I1. ITaBinos, IPOMBILIIEHHOCTH ¥ OXPaHe IIPUPOIbI
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.. Meunuxkos, H.1. Basunos,

H.B. Tumodeen-PecoBckuid,

JIx. Yorcon, @. Kpuk, /1.K. benses.
TaOuuib! U cxeMbl: «CBsA3b OMOJIOrNHU
C ApYyruMH Haykammny, «Cucrema
OMOJIOTHYECKUX HAYK»

Hroro

HacCoB 110 TCMC

T e Mma

M_ bl

M M
2.1

X W3y4dvyeHUe»
JKUuBBIE CUCTEMBI U UX

«Xu B ble

JKuBbIe CHCTEMBI KaK MPEeAMET
n3ydeHus ouonoruu. CBOMCTBA )KUBBIX
CHUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, IMCKPETHOCTh U L[EIIOCTHOCTb,
CJI0’KHOCTh Y YIIOPSIIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCITPOU3BEICHNUE,
Pa3ApaKUMOCTb, U3MEHYUBOCTb,

POCT ¥ pa3BUTHE.

demMoOoOHCTpauum
Ta6J'II/IHI)I " cxeMbl: «OCHOBHEIE
IMPU3HAaKU JXU3HU)), «buomornueckue

cucTeEMBD», «CBOMCTBA JKUBOU
MaTEPUN

' PackpbIBaTh cozlepKaHHe TEPMUHOB
Y TIOHSITUM: )KUBasi CUCTEMA, DJIEMEHT,
MOACUCTEMA, CTPYKTYpPA; OTKPBITOCTb,
BBICOKAsI YIOPSI0YEHHOCT,
VIIPABJISIEMOCTh, UEPAPXUIHOCTD.
XapakTepu30BaTh CTPYKTYpY H
CBOMCTBA KUBBIX CUCTEM, OTIIMYHUS

XHUMHAYECKOTr0 COCTaBa 00OBEKTOB JKMBOM

Y HEeXKUBOUW MPUPOJIbI, OOITUN TPUHIIUTT

KJIETOYHOW OpPraHu3alliy KUBBIX

CUCTEM.

CpaBHUBaTh OOMEHHBIE TTPOIIECCHI

B HEXKUBOW U )KMBOM MPUPOJE;

PacKpbIBAaTh CMBICIT PEAKIIUMA

MeTaboIU3MaA.

OOBSICHATH MEXaHU3MBI

CaMOPETYJIALINU KUBBIX CUCTEM

Pa3IMYHOTO UEPAPXUUECKOTO YPOBHSI;
- pacKpbIBaTh CyTh MPUHIIUIIOB
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ITOJIOKUTEIILHON ¥ OTPULIATEIIBHON
0OpaTHOM CBSI3U.

AHaIM3UPOBaTh CBOMCTBA
CaMOBOCIIPOU3BEICHUS, pOCTA U
pa3BUTHsI OPTaHU3MOB

2.2

YpoBHeBas

OpraHu3anus )KUBbIX
CUCTCM

YPpOBHM OpraHU3alNH )KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIN,
TKaHEBbIN, OPraHU3MEHHBIN,
MOMYISLIMOHHO-BUAOBOM,
AKOCUCTEMHBIN (OMOreoeHOTUYECKUIA),
ouocdepnsrit. [Iporeccsl,
MPOUCXOSIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE TPU3HAKYU KUBOTO. JKU3HB
Kak ¢opMa CyIIeCTBOBAHUSI MaTEPUH.
Hayxkwu, n3yyaroiine >KMBbI€ CUCTEMBI
Ha Pa3HbIX YPOBHAX OpPTaHU3AIUH.
N3ydenune xkuBbIX cucTeM. MeTo bl
Oouosornueckoit Hayku. Habmonenue,
U3MEPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTH3alINs], METAaaHAJIU3.
[TonsiTE 0 3aBUCUMOI U HE3aBUCUMOM
nepeMeHHou. [InanupoBanue
skcriepuMmenTa. [loctaHoBka u
nmpoBepka runore3. Hynesas rumnoresa.
[Tonsarue BEIOOPKHU U €8
JIOCTOBEpHOCTH. Pa3dpoc

B OMOJIOTMYECKUX AaHHBIX. OleHKa

PackpbiBaTh coliepKaHuE TEPMUHOB U
MOHSATUI: OOMEH BEIIECTB U
MIpEBpALICHUE SHEPTHH,
CaMOBOCIIPOU3BE/ICHUE,
CaMOpETYJISILMS, Pa3BUTHE, )KN3Hb,
HAy4YHBIN (akT, HAyYHbIA METO/,
npodJiema, TMnoTe3a, Teopus, IPaBuio,
3aKOH.

[lepeuncisaTe NpU3HAKU KUBOTO.
XapakTepru3oBaTh OCHOBHBIE YPOBHU
OpraHu3aly KUBBIX CUCTEM U METO/bI
OMOJIOTMYECKUX UCCIIETOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEepHBIE JJIsl KaXKA0T0 YPOBHS
OpraHu3aluu KUBOTO.

Ha3biBaTh HayKu, U3y4arOLIUE KUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHSX
OpraHu3aluu.

CpaBHHMBaTh MEXAY COOOH >KHBbBIE
CUCTEMBI PA3HBIX YPOBHEN
OpraHMu3alUuu U MPOUCXOISAIINE B HUX
ITPOLIECCHI.
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JIOCTOBEPHOCTH MOJTYYEHHBIX
pe3yabTaTtoB. [[puunHbI HCKAKEHUA
pe3yJbTaTOB SKCniepuMeHTa. [lonsaTre
CTaTUCTUYECKOTO TeCTa.
deMOHCTpPauumn
Talauiel ¥ cxembl: «Y pOBHU
OpraHu3aIuy KUBOU TPUPOILIY,
«CTpoeHue KUBOTHOUN KIETKI,
«TxaHu )XKUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUECKOTO OpraHu3Ma,
«buoreorienosy», «buochepar,
«MeToapl U3y4eHUs ) KUBOM MTPUPOIBI.
O6bopypmnpoBaHwue:
nabopaTtopHoe

o0opynoBaHue ISl IPOBEICHUS
HaOJII0/ICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.
MpakTunuyeckasn
paborTa

«cnonb3oBanue pa3IMYHbIX METOAOB
IPU U3YUECHHUU KUBBIX CUCTEM).

[Toka3bIBaTh pOJIb TUIIOTE3 U TEOPUI
B (popMHpOBaHUU €CTECTBEHHO-
HAay4YHOUN KapTUHBI MUpa

Vroro 4acoB no Teme r's Knerka — cTpykTypHO- PackpbIBaTh cosiepkaHue TEPMUHOB U
3 |Tema «Buonor us Kk n ePyHCAGHATHAS SAMHALA )KIUBOTO. MOHATHI: KJIETKA, OpraHeIlIbl,
3.1 | Wcropus oTkpsiTus u VIcTopust OTKPBITHSI KICTKH. DYKAPHUOTHI, TPOKAPUOTHI, BUPYCHI,

M3YYEHHUS KIIETKU.
Kunerounas teopus

PaGotsl P. I'yka, A. JleBenryka.
Knerounas teopust (T. [LIBanH,
M. IlIneiinen, P. Bupxos). OcHOBHBIE

UTOJIOTHA (KJIETOYHAs OMOJIOTH),
KJICTOYHAsT TEOPHSI.
XapakTepr30BaTh OCHOBHBIC 3TaITbI
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TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOU
TEOPUHU.

demMoHcTpauum
IMoptpertsl: P. I'yk, A. JleBenryk, T.
[[IBann, M. IlInennen, P. Bupxos, K.
M. bap.

OGopyAnoBaHMWe :CBETOBOM
MHKPOCKOIT, MHUKPOIpENapaThl
PaCTUTENBHBIX,

KUBOTHBIX U OAKTEPUAIbHBIX KIIETOK

Pa3BUTHS [IUTOJIOTUN KaK HAyKH U €€
oopMIIeHHE B KIIETOUHYIO
OMOJIOTHIO.

[Toka3pIBaTh BKJIA]] YIEHBIX-OMOJIOTOB
B U3y4EHHE KJIETOUHOTO CTPOCHHUSI
OpPTraHU3MOB.

[lepeuncnsiTh OCHOBHBIE MOJIOKECHHUS
KJICTOYHOU T€OpUH, OOBSICHITH €€ pOJIb
B (D OPMUPOBAHUU €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa.

[IpuBOIUTH OKA3ATEIHCTBA

POJICTBAa OPraHU3MOB

C UCIIOJIb30BAaHUEM IOJIOKEHUN
KJIETOYHOU TEOPUHU

3.2

MeTtopl

MOJIEKYJISIPHOU U
KJIETOYHOM OUOJI0TUHN

MeToapl MOJIEKYISIPHOU U KIETOYHON
OMOJIOIUU: MUKPOCKOIIHS,
xpomatorpadusi, 31eKTpoPopes, METoT
MEUYEHBIX aTOMOB, (P epeHLnanbHOe
HEHTPpUPYTUpOBaHUE,
KYJIbTUBUPOBAHUE KIIETOK.
M3yuyeHuUe

UK CUpPOBAHHBbIX
KJ/emok -

DIIEKTPOHHAs MUKPOCKOMUSI.
KoHopokanbHas
MUKpoOCKoOMNUSA -
BumanbHOE
(MpuXu3HeHHoOEe )
UusyydyeHue

KJ/1emok -

JemMoHCTpauum

PackpriBaTh comepikanne TEPMUHOB H
MOHSATUI: MUKPOCKOIIUPOBAHUE,
MIPUTOTOBJICHUE CPE3OB,
muddepeHImanbHOE OKpaIlIiBaHUE,
xpomatorpadusi, 3neKTpopopes, METo T
MEYEHBIX aTOMOB, IIEHTpU(]PYyrUpoBaHue,
METOJI KYJIbTYPHI KIIETOK ¥ TKaHEH,
MeTton pekomOoumHaHTHBIX JIHK.
XapakTepu30BaTh OCHOBHBIEC METO/IbI
W3YUYCHUS KUBOU IPUPOJIBL.

['oTOBUTH BpEMEHHBIE
MUKpOTIpETiapaThl, pacCMaTpUBaTh UX
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Hrtoro

' 4acCoB 10 TCMC

Tabnuiibl U cxembl: «CBETOBOM
MHUKPOCKOI», « DNEKTPOHHBIN
MUKPOCKOID, «VIcTopus pa3BuTus
METOJI0B MUKPOCKOITHN.
OGopyAnoBaHMWNe :CBETOBOM
MHUKPOCKOIT, MHKPOTMpernapaThl
pPacTUTEIIbHBIX,

KUBOTHBIX M 0aKTEPUATBHBIX KIIETOK.
MpakTunueckasn
paborTa

«/3ydeHne METOIOB KIIETOYHOU
o6uomnoruu (xpomarorpadus,
stekTpodopes, nubddepeHIraIbHOE

B CBETOBOM MHKPOCKOII U JIeJIaTh
OITMCAHUE.

OOBSCHTH U COOJIIO/IaTh MpaBUJIa
TEXHUKHA MUKPOCKOITUPOBAHHUS

PP BB IEPR 0 e T

4 ecKasa | »

4.1  XumMuyeckHil cOcTas PackpbIBaTh coepxkaHne TEPMUHOB U
kaeTki. Boxa u HOHSTHUI: 3JIEMEHTbI-OUOrE€HbI, TUTOJIb,
MUHEpaIbHbIE XUMHUYECKHUN COCTaB KJIETKH. Makpo-, BOJIOPOJIHAS CBSA3b, TUIPO(GUILHOCTS,
BEIIECTBA MHUKDPO- 1 yIbTPAMUKPOIJICMCHTBHI. ruaApoPoOHOCTh, TYProp, MUHEpaIbHbIE

Bopna u e€ ponb Kak pacTBopUTENS,
peareHTa, yuacTue

B CTPYKTYPUPOBAaHUU KJIETKH,
TEIUIOpEryIsiuni. MUuHEpaIbHbIC
BEIIIECTBA KJIETKHU, X OMOJIOTHYecKast
poiab. Posib KaTHOHOB M aHMOHOB

B KJIETKE.

demMoOoHCTpauumm
[uarpammsr: «Pacnpenenenue
XUMHUYECKHUX JIEMEHTOB B HEXKUBOU

npupojey, «Pacnpenenenue

BEIIECTBA, Oy(epHbIE CUCTEMBI,
AHUOHBI, KATHOHBHI.

[TepeunciaTs 0cCOOEHHOCTH
XUMHYECKOTO COCTaBa KIICTKH.
Paznuuars makpo-, MUKpPO- 1
YIBTPaMUKPOIJIEMEHTHI, BXOISIIINE
B COCTaB KMBOTO U MX POJIb

B OpraHu3Me.

~ XapakTepu30BaTh CTPOCHUE U CBOMCTBA
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XHUMUYECKHUX JIEMEHTOB B JKUBOU
TIPUPOC».

Tabmuiet 1 cxemsbl: «Ileproanueckast
Ta0JIMIIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHre MOJIEKYJIbI BOJBI»,
«BemiecTBa B cocTaBe OpraHMU3MOBY

BOJIBI; OOBSCHSTH MPUINHBI €€ 0COOBIX
CBOMCTB M (DYHKIIMH B KJIETKE.
[Toka3pIBaTh pojb KATHOHOB U aHUOHOB
B 00ECTICUECHUH MPOIIECCOB
KU3HEACSITENLHOCTH (OCMOPETYIISIuS,
co3llaHue MEMOPAHHOTO MOTEHIINANIA,
peryisius padoTbl OSJIKOB), pabOTHI
Oy(epHBIX CUCTEM.

YcTaHaBIuBaTh B3aUMOCBSI3b CTPOCHUS
1 (YHKITUY HEOPTaHMYECKUX BEIIECTB
KJICTKA

4.2

Oprannueckue

BEIIECTBA KIIETKUA —
oenku

Oprannyeckue BEIecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHUCIIOTHBIN COCTaB OEJIKOB.
CTpyKTypbl OEIKOBOI MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenka,
NENTUIHAS CBS3b. BTopruHas,

TPETUYHAS, YETBEPTUUHAS CTPYKTYPBI.

Henarypanusi. CBoiicTBa OEJIKOB.
Knaccudukarms 6enkos.
buonorunueckue GpyHKIIMN OEITKOB.
[1p uoHbI.

demMoHCTpauumm
[Moprper: JI. [1omuHT.

Tabmuiel u cxembl: «CTpoeHue
MOJIEKYITbI Oenkay, « CTPYKTYpBI
OEJIKOBOI MOJIEKYJIBI.

‘ PaCKpBIBaTB COACPIKAHNC TCPMHUHOB U

MOHSATUI: MOHOMEPBI, TOJIMMEPHI, OEIIOK
(IpoTeuH), MenTu, aMUHOKHUCIIOTA,
NENTUIHAS CBS3b, MOJUTICTITU],
JieHaTypalusi, peHaTyparus,
I00YIsIpHBbIE U PUOPUILISIPHBIC OCTTKH,
MIPUOHEI.

XapakTepn3oBaTh OCIKH, UX
CTPYKTYPHYIO OPTaHHU3AIHIO U (YYHKITUU
(cTpykTypHas, SHEepreTuIecKas,
CUTHAJIbHAS, PETYIISTOpHAS,
JBUTATENIbHAs, 3alUTHAS,
bepMeHTaTUBHAS ).

Ha3zbiBaTh XMMHYECKHE OCHOBBI
dbopMUpOBaHUS CTPYKTYP OCIKOBOM
MOJICKYJIBI.
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OGbopypmnoBaHMuUe:
XUMHUYECKasi mocyqia 1 000pyJ0BaHUE.

JlabopaTopHasd

paborTa
«OOHapyxeHue OEJIKOB ¢ TOMOLIBIO
KayECTBEHHBIX PEAKIIMID

[TpuBoauTh puUMeEpsl PUOPHITSIPHBIX,
TJI00YIISIPHBIX OEIKOB.

BBINONHATH KaueCTBEHHBIEC PEAKIINU
Ha OOHapyXeHue OEJIKOB B KIIETKE;
OOBACHATH MOIYYCHHBIE PE3YIIbTaThI

4.3 | Opranndeckue YrineBoasl. MoHOCaXapuIbI, PackpbIiBaTh cosiep:kanre TEPMUHOB U
BEILIECTBA KJIETKU — U Caxapuibl, OJIMTOCaXapuabl U MOHSTUM: YTJIEBOJIbI, MOHOCAXaPHUIbI,
YIJIEBObI noJjucaxapuasbl. OOuwuii miax CTPOCHMS | AMCaxXapuabl, OJIUrocaxapuibl,

U QUBUKO-XMMUYECKUE CBOMCTBA noJicaxapu/bl, TI0Ko3a, prubdo3a,
yrieBoJoB. buonornueckue GyHKIUM | A€30KCHpU003a, JIAKTO3a, MAJIbTO3a,
YIJIEBOAOB. caxapo3a, Kpaxmal, IJTIUKOreH,
deMOHCTpPauumn HEJIII0JI03a.
Tab6awnbt u cxembl: «CTpoeHHE Knaccnduiuposars yriesospt
MOJIEKYII YIJICBOJIOBY 10 CTPOEHUIO U TIEPEUUCIIATH UX
byHKIUH.
[IpuBOIUTE IPUMEPHI PA3TUIHBIX
YIJI€BOJ1I0B (MOHOCAXapHI0B,
' IUcaxapu/ioB, OJIMTOCaXapHu/I0B,
MO CAXaPHIOB)
4.4 | Opranudeckue Jlunmuael. I'uapodunsHo-ruapododHsie | PackpbeiBaTh comepikanne TEPMUHOB U

BCIICCTBA KJICTKHU —
JIMITU ABI

cBoicTBa. Knaccudukanus JIunuios.
Tpurnuuepuasi, pochoaumnuibl, BOCKH,
cTepouibl. buonorunueckue QyHKIMm
munuaoB. OO0IIMe CBOMCTBA
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTb,
CITOCOOHOCTH K CaMO3aMbIKaHUIO,
MOJIYITPOHHUIIAEMOCTb.

MOHATHI: JIUIHAIBI, TPUTITUTICPHIBI,
dhochonunuabl, BOCKH, CTEPOU/IBI,
JIMTIOTIPOTEUHBI, TITUKOIHUIIHIBI.
KnaccupunupoBaTs AN TET

- 10 CTPOCHHUIO,; XaAPAKTCPU30BATb UX

byHKIIMN
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demMoHCTpauumm
Tabnuibl U cxembl: «CTpoeHHE
MOJICKYJI JIMIIU 0B

4.5

Hyxnennosbie

- kuciotel. CTpoeHue u

¢bynkuu JIHK, PHK,
ATD

Hyxnennoseie kucnorsl. JJHK 1 PHK.
CtpoeHre HyKJIEeMHOBBIX KUCIIOT.
Hyxneornasr. [Tpuammn
KoMIuIeMeHTapHocTu. [IpaBuito
Yapraddda. Ctpykrypa JHK — nBoiinas
criupalib. MeCTOHAXO0XKICHUE U
ounonornueckue Gpynkuuu JTHK. Busr
PHK. ®ynknuu PHK B kiertke.
Crpoenue monekyibl ATO.
Makpo3prudeckme CBsi3u B MOJIEKYJIE
AT®. buonornueckue pyHkuuu ATO.
BoccTraHoBIIEeHHBIE TTIEPEHOCUHKHU, UX
¢dynkuu B kietke. Jp y 2 u e
HyKneo3udmpucgocdao
ambl (HT @)

CeksennpoBanne IHK. Me mo 0 bi
2eHOoOMUKU,
mpaHCKpPUNMOMUEKU,
npomeommMuKu.

OemMoHcTpauum
[loprtpetst: [Ix. Yorcon, ®@. Kpuk,

M. Vunkunc, P. @panknun, @. Canrep,
C. Ilpy3unep.

TaOauiel u cxembl: «HykiienHOBbIE

KHUCJIOTBI», «CTPOCHUE MOJICKYJIbI
ATOy.

PaCKpBIBaTL COACPIKAHNC TCPMHUHOB U

| IOHSATUH: I[GBOKCI/IpI/I60HYKJI€I/IHOBa}I

kucnorta (JIHK), pubonyknenHoBas
kuciota (PHK), nHykneotus, Hykiieo3u/,
a30TUCThIE OCHOBAaHUS, aJICHUH, TYaHUH,
LUTO3UH, TUMUH, YpaIWI,
KOMILIEMEHTapHbIE OCHOBAHUS,
anenosuntpudocoar (ATD),
MaKpO3pruyuecKas CBs3b,
CEKBEHUPOBAHUE, TCHOMUKA,
TPAHCKPUIITOMUKA, TPOTEOMHUKA.
XapakTepu30BaTh, ONUCHIBATH U
CXEMATUYECKU U300paXkaTh CTPOEHUE
nykneornaa JJHK u nBoiinoM cimpanm
JHK, cexsennpoBanue JHK.
OnuceiBats nporecce perummkanun JJHK
B KJIETKE U Ha3bIBATh €0
OMOJIOTMYECKOE 3HAUEHUE.
XapaxkrepuzoBath ¢ynkiuu JTHK.
Paznmuuath ctpyktypy u dyakiun PHK.
OnuchIBaTh NPOIECC TPAHCKPHUTILIUH.
CpaBHUBATh HYKJIEHHOBBIE KUCIIOTHI

(JIHK u PHK).

XapakTepn3oBaTh 0COOCHHOCTH
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OGbopypmnoBaHMuUe:
XUMUYECKasi mocysa u 000pyJAoBaHUE.

JllabopaTopHasd

paborTa

<<HCCJ’ICI[OBEIHI/IC HYKJICHHOBBIX KHUCJIOT,
BBIZACJIICHHBIX M3 KJICTOK PAa3JIMYHBIX
OpPraHnu3MOB))

crpoenus U pynkuuu ATO.
®opMyIUpoBaTh U OOBSICHITH MPUHITUI
KOMIUIEMEHTapHOCTHU U MPABUIIO

Yapradda

4.6 | Meroabl CTPYKTYpHOIl 1 CrtpykTypHas OUOIOTHS: PackpbiBaTh cojiepKaHue TEPMUHOB U
OHnoJI0run OnoxumMuyeckue u onodusnyeckue MTOHSATHN: MOJIEIMPOBAHUE,
UCCJIEIOBAHUS COCTaBa U KOMITbIOTEPHBIN JTU3aliH.
POCTPAHCTBEHHON CTPYKTYPhI [lepeuncasiTh MepCrEKTUBHBIC
OMOMOJIEKYIL. HaIPaBJICHUs] HAYYHBIX HCCIICIOBAHUM
ModenupoeaHuUue B CTPYKTYPHOIH OMOJIOTHH, pACKPHIBATh
cmpyKmypbl U WX 3HAYCHUE JUISI MEIUIIUHBI U
Gy HK yudU CETILCKOT0 XO35HCTBA
buomMonekyn u
Uux KowmMniiekKC COSB8
KowmnbromepHblu
ouszauH u
opeaHu4YeckKuUuuUu
CUHMme 3
buomMonekyn u ux
HenpupodHbIX
aHalnoeos8
Hroro yacoB 1o TeMe 10 _
3)

Tewma

«CTpoeHUe U PYHKULUUUN KNETKMU»




5.1

Twunb! KJIETOK.
[Tpokapuotnyeckas
KJIETKA

Tunbsl KJIETOK: 3YKapuOTHYECKAS U
npokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATIbHBIE 00pa30BaAHMS
KJIETKHU.

CrtpoeHnue mpoKapuoTHUYECKON KIETKH.

Knerounas crenka 6aktepuii U apxei.
Oco0eHHOCTH CTPOCHHUS
reTepoTpoHOI U aBTOTPODHHOMN

PackpeiBaTh conmepikaHue TEPMUHOB H
MOHATHN: TIPOKAPHOTHYECKas KIICTKa,
KJICTOYHAsI CTCHKA, MYPEHH,
dboToCcHHTETHYECKUE MEMOPAHBI,
dbnaresnuH.

XapakTepu3oBaTh POPMY U pa3mMepsbl
MPOKAPHOTHYCCKHUX KJICTOK; ()yHKIIMH
TeHETUYECKOTO ammapara MpoKapHorT.
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IPOKAPUOTHUECKHUX KIETOK. MecTo U
POJTL IPOKAPHOT B OMOTICHO3AX.
deMOHCTpPpauumn
Tabmuiel u cxembl: «CTpoeHue
AYKAPUOTUYECKOU KIIETKW», «CTpOoeHHe
IIPOKAPUOTHYECKOUN KIETKHI

OnuceIBaTh MpoOIECC
criopooOpa3oBaHusi, OTMEYATh €ro
3HAYEHWE JJI1 BBKUBAHUS OaKTepHit
IPU YXYIIICHUN YCIOBUH
CYIIICCTBOBAHHUSI.

OnuceIBaTh pa3MHOXKEHUE TPOKAPUOT.
OreHnBaTh MECTO W POJTH IPOKAPUOT
B OMOIIEeHO3aX

5.2

Ctpoenue
AYKapUOTUYECKON
KJIETKH.
[ToBepXHOCTHBII
anrmapar KJIETKH

Ctpoenue 1 QyHKIIMOHUPOBAHKE
AYKAPUOTHUYECKOM KIIETKH.
[InazmaTuyeckas MeMOpaHa
(mnazmanemma). CTpyKTypa
1a3MaTHYECKOM MEMOpaHHbI.
TpaHcnopT BemecTs yepes
MJ1a3MaTUYECKYI0 MEMOpaHYy:
naccuBHBIN (Muddy3us, odbneruénnas
b dy3ust), akTUBHBIN (IEPBUYHBINA U
BTOPUYHBIN aKTUBHBIN TPAHCIIOPT).
[ToxymporuIiaeMocTs MeMOpaHHI.
PaGota Hatpwuii-kanueBoro Hacoca.
DHJIOLUTO3: MUHOIUTO3, (haroIuTo3.
Ox30mmTo3. KitetoyHnas creHka.
CrpykTypa u PyHKIIMH KIETOYHON
CTEHKHU pacTeHHi, rpuOoB.
demMoOoHCTpauumm
Tabmuipl u cxembl: «CTpoeHHE
AYKAPUOTHUYECKON KIIeTKI», «CTpOoeHHe

PackpbiBaTh coliepKaHUE TEPMUHOB U
MOHSATHM: TUTa3MaTH4YecKas MeMOpaHa
(mnasmanemMma), )KUJIKOCTHO-MO3andHas
MO/IEJIb, MEMOpPaHHBIC OCTIKH
(mepudepuyeckue, HHTErpaIbHbIC),
TIIMKOKAIIMKC, ¢ dy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLIUTO3,
(haroruTo3, MUHOIUTO3, IK3OLUTO3,
KJICTOYHAs! CTEHKA, IJIa3MOJIECMBbI,
CUMILIIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTpPOEHUS U PYHKIIUU FYKAPUOTHIECKOM
KJIETKH; TPAHCIIOPT BEILIECTB

yepe3 MmIa3MaTuuecKyro MeMOpany:
ITIACCUBHBIA U aKTUBHBIA TPAHCIIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTPUN-KaJIMEBOI'0 HACOCa; CTPYKTYPY U
(GYHKITUY KIIETOYHOW CTEHKH pacTEHUMN
U TpuOOB
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KUBOTHOM KJIeTKN», «CTpoeHue
PACTUTEIBHOMN KIIETKW.

OGopyanoBaHMeE : cBeTOBOH

MHUKPOCKOIT; MHUKPOIPENapaThl
PaCTUTEIBHBIX,
JKUBOTHBIX KJIETOK.

MpakTunueckKkasn

paborTa
«3yueHue CBOMCTB KJIETOYHOM
MeMOpaHbI»

5.3

[uTonnazma u eé
OpTaHOU/IbI

[uronmazma. [{urozoms. [{uTockener.
JIBrm>xkeHne nuroniasMbl. OpraHonu bl
Ki1eTku. OHOMeMOpaHHbIE OPraHOUTbI
KJIETKH: SHAOIIa3MaTUYECKAS CETh
(BIIC), anmmapart ['onb1Ku, TU30COMBI,
UX CTpoeHue U PpyHkiuu. B3auMocBsi3b
OJTHOMEMOPAHHBIX OPraHOUJIOB KIIETKHU.
CtpoeHue rpaHyJIIpHOrO PETUKYIyMa.
Me xaHU3M
HanpaesnewHus
benkoe 8 3[IC-

Cunre3 pacTBopuMbIX O0enkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ magkuii
(arpaHyJIpHBIH) YHIOMIA3MATHICCKUH
petukynym. CekpeTopHasi GyHKITUS
anmapara ['onbku.

Mo ducogpukauus
benkoe 6 anmnapame
fonbdxu -
Copmuposeka benkos
6 anitapame

PackpbiBaTh coliepKaHUE TEPMUHOB U
MOHSITHUI: IIMTOIJIa3Ma, IIUTO30Ib,
IIUTOCKEJIET, KOMITAPTMEHTHI,
OpraHOM/Ibl, SHAOIIA3MATUYECKAS CETh
(BIIC), armmapar ["osb1KH, TM30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBII TPAHCIIOPT,
MIEPOKCUCOMBI, KJIIETOUHBIN COK, TYprop,
MUTOXOHJIPUU, KPUCTHI, TIIACTUBI,
XPOMOIUIACTBI, IEUKOIIACTHI,
XJIOPOILIACTHI, CTPOMA, TPAHBI,
TUJIAKOU/I, JIaMeJlIa.

XapakTepu3oBaTh UUTOILIA3MY
AYKAPUOTUYECKOU KIIETKH;
KJIaCCU(UITUPOBATH OPTraHOUIbI

B 3aBUCHMOCTU OT OCOOEHHOCTEN UX
cTpoeHusl (oqHOMEMOpaHHBIE,
JABYMEeMOpaHHbIC, HEMEMOpaHHBIC);
ONMUCHIBATH (DYHKITUU KaXKOTO




"o b 0 xu -TpaHcnopT BelIecTB
B KJIeTKE. Bakyonu pacTUTENbHBIX
kyetok. Kierounsiii cok. Typrop.
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[TomyaBTOHOMHBIE OPraHOU b KJIETKHU:
MUTOXOHJIPUU, TIITACTUIBL.
[lpboucxoxodoeHUE
MUMOXOHOpPUU U
nmnacmuaod -
CumbuozeHes

(K C-Mepexkoseckudu,
Jl -Mapeynuc)

Crpoenue u QyHKIIMH MUTOXOHIPHH U
mactull. [lepBuunbie, BTOpUYHBIC U
CJI0’KHBIE TIIACTHUIbI
(OTOCHHTE3UPYIOIMIHUX PYKAPUOT.
XJI0pOIIaCcThl, XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIIMX PACTCHUU.
OemMoHcTpauum
IToptpertsl: K. C. MepexKOBCKU,

JI. Maprynmuc.

TaGmuiet u cxembl: «CTpoeHue
AYKapUOTHYECKOU KIETKW», «CTpoeHHe
KUBOTHOM KJIETKW», «CTpoeHue
pacTuTenbHON KIeTKn», «CTpoeHue
MUTOXOHJIPUI.

OGopyAnoBaHMWNe :CBCTOBOM

MHUKPOCKOI; MHUKpPOIIPENapaTsl
PaCTUTEIBHBIX,
KUBOTHBIX KJIETOK.

MpakTunyueckKkasn

paborTa

<<H3y‘ICHI/Ie JOBUXKCHUA ITUTOIIJIA3MBbI
B PACTUTCIIBHBIX KIICTKAX».
NlabopaTopHa

A paborTa

OpraHoujia B KJIETKE.
OOBICHATH COOBITHS, CBI3aHHBIE

C BHYTPUKJIETOYHBIM MHUIIEBAPEHUEM,
€ro 3Ha4YCHHE /I OpraHu3Ma.
OTMeuarh 3HaUEHUE IIUTOCKEIICTA,;
XapaKTEePU30BaTh €ro JIEMEHTHI
(MUKpPOTPYOOUKH, MUKPO(DHIIAMEHTHI,
MIPOMEKYTOUHBIC (DHITAMEHTBI), UX POJIb
B JKM3HEICATEILHOCTH KJIETOK M TKaHCH




«HCCJ’IC}IOB&HHC I1J1a3MOJIn3a
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" JCIIIa3MOJIn3a B PACTUTCIIbHBIX
KIJIICTKax»

5.4

HememOpanHnbie
OpPTaHOUbI KIETKU

HemeMOpaHHbIe OpraHou bl KIETKH
Crpoenne 1 QyHKIIUA HEMEMOPaHHBIX
OpPraHoOUJI0B KJIETKU. PUOOCOMBI.
Hpome)Kymquble
unameHmbl.
MuxkpodunameHTbI.

AK muHOSB®hble
MUKPOGUIITaMeHmbl.
MpbiieyHbIe

KJIeTKu. A K MU H O 8 bl e

K OMINOHEeH MmbI

He Mblwe 4 H bl X

KJle mok

MuxkpoTpy0Oouku. KineTouHslii eHTp.
CrtpoeHue u JBUKEHUE KTYTUKOB U
pecHu4eK. MUKpOTpyOOUKH
nuToruia3mel. Llentpuons. b e 71 kK U,
accouyuupoeaHHHbIe
Cc

MUKpoOGuUITame Hmammu
u
MUKpoOmMmpybodyKamu
Mo mopHbEe 6enku -
JemMoHCTpauumm
Tabmuipl u cxembl: «CTpoeHHE
KUBOTHOM KIJIETKN», «CTpoeHue
PaCTUTEIBLHON KIIETKHN

PackpriBaTh coqiepkaHue TEPMHUHOB U
MOHATHI: pudOCOMa, MOJIUCOMA,
MUKPOTPYOOUKH, TYOYJIUH, KIETOUYHBIN
HEHTp (LIEHTpOCcOMa), IIEHTPHOJIH,
nieHTpocdepa, KIyTHKH, PECHUUKH,
0a3aJbHOE TEJbLIE.

XapakTepu3oBaTh HEMEMOpPaHHbIE
OpPraHOU/Ibl KJIETKH, UX CTPOCHUE U

byHKIIIH




5.5

Crpoenue u QyHKIIIU
| sapa

SAnpo. Obonouka siipa, XpOMaTHH,
KapHuoIuia3Ma, SApPhIIIKH, UX CTPOSHHE
U GyHKIMH. SnepHbIii OeTKOBBIN
Mmatpukc. [IpocTpancTBeHHOE
pacIoiokeHne XpOMOCOM

B MHTEP(a3HOM sJIpeE.

PackpsIBaTh conepkaHue TEPMUHOB U

 TIOHSITHIA: AAPO, sAepHas 000JI04Ka,

SJIEPHBIC MTOPHI, HYKJICOTIa3Ma
(kapuoruiazMa), TeHOM, XpOMAaTHH,
AYXPOMATHH, TETEPOXPOMATHH,
STPBIIITKO, XPOMOCOMBI, IIEHTPOMEDA,
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QyxpomMamuH u
cemepoxpomMamuH.
benkn XpOMAaTHHA — I'MCTOHBI.
AduHamucka
s0epHOU
obonoyku

8 MUMO3e -

A0 epHblu
mpaHCcnMnopm.
Knerounsle BKIIIOUEHUS.
deMoOHCTpauum
Talauiel U cxembl: «Aapoy

KUHETOXOp, KIIETOYHBIE BKIIOYCHHUS.
XapakTepu30oBaTh KIETOUHOE PO KaK
LEHTP YIpaBICHUS
KU3HEACSITEILHOCTHIO KIETKU;
TeHETHUYECKHUH anmapar KJIETOK
AYKapHOT, CTPOCHUE U (PYHKIIUU
XPOMOCOM.

OmnuceIBaTh CTPYKTYPHI sijipa U UX
B3aMMOCBSI3b C OPraHOHIaMU
IUTOIIa3MbI

5.6. | CpaBHuTEIBHAS
XapaKTEPUCTHKA
KJICTOK DYKapHOT

CpaBHUTENBHASA XapAKTEPUCTUKA

KJIETOK 3YKapHOT (paCTUTEIbHOH,
KUBOTHOU, TPUOHOM).

deMOHCTpPauumn

Tabnuipl U cxembl: «CTpoeHHE
AYKapUOTUYECKOMN KIIETKN,

«CTtpoeHue )KMBOTHOM KJIETKH,
«CTpoeHHnE paCTUTEIbHOU KIETKI.
OGopyAnoBaHMUeE :CBETOBOI
MHKPOCKOII,

MUKpOIIpEnapaThbl paCTUTCIIbHBIX,
JKNBOTHBIX KIJICTOK.

NabopaTopHasd

paborTa
«3yyeHune CTpoeHUs KIIETOK
Pa3IMYHBIX OPTAaHU3MOB)

XapakTepu30BaTh TUIIBI KJIETOK
AYKapHOT: paCTUTEIbHAS, )KUBOTHAS,
rpuOHasi.

CpaBHHMBaTh MEXaAy COOOW CTpOEHUE U
KUBHEACATEIBHOCTh AYKAPUOTUUECKUX
KJIETOK U POJIb IPOKAPUOT

B OMOIIEHO3ax

Hroro yacos o Teme

|OO
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Tewma

«ObMeH BewecTB U

np

eBpaweHune 3

OOM¢H BEIIeCTB —

-

He P’r u un

AR CYRIYTIE T K RISCYOMIITSILINS —
JIBE€ CTOPOHBI MeTaboaM3Ma. Turmbl
oOMeHa BEeIeCTB. aBTOTPOPHBIN U
reTepoTpoHBIA. YyacTre Kuciopoaa
B OOMEHHBIX IPOLIECCAX.
DHepreTuyeckoe 00ecrneyeHne KIeTKu:
npeBpameHne AT® B 0OMEHHBIX
nporeccax. PepMeHTaTUBHBIN
XapakTep Peakuuil KIIETOYHOTO
MeTabonuzma. GepMeHTHI, UX
CTPOEHUE, CBOMCTBA U MEXAHU3M
neicteus. KopepmenTsl. OTanuums
(GhepMEHTOB OT HEOPTaHUYECKUX
KAaTaJIn3aTOPOB. beKN-aKTUBATOPHI U
OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOpocTH (epPMEHTATUBHBIX PEAKIIHI
OT pa3jN4YHbIX (PAKTOPOB.
OemMoHcTpauy

Mmmu

Tabaunel 1 cxeMbl: «DoToCHHTESY,
«IHEPreTUIecKruii 0OMeH»,
«buocunres 6enka», «CtpoeHue
dbepmenTay, «XeMOCHHTE?Y.
OGopyAnoBaHMWe :CBCTOBOM
MUKPOCKOIT;

o0opya0BaHuE ISl IPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpEnapaToB.

' PackpeIBarh copepKaHue TEPMUHOB U

MMOHATHI: OOMEH BEIIECTB

(MeTaboJIM3M), aCCUMUJISIINS

(aHaboJM3M), WM TIACTUYCCKUN
0OMEH, TUCCUMUIIAINS (KaTaboau3M),
WJIM SHEPTeTHYCCKHH 0OMEH,
aBTOTPOdBI, TETEPOTPOHI, aHAIPOOHI,
a’po0Obl, PePMEHTHI, aKTUBHBIN IIEHTD,
cyOocTpaTHas CrielM(pUIHOCTD,
Ko(hepMEeHThI, OEIKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPBI.

[lepeunciarh 0COOEHHOCTH
MJIACTUYECKOTO U DHEPTETHUECKOTrO
0OMEHa B KJIETKE; YCTAHABIIUBATh
B3aMMOCBSI3b MEXIY TUTACTUYECKUM U
DHEPreTHUYECKUM OOMEHOM.
PaznuuaTh THIIBI OOMEHA BEIECTB:
aBTOTPO(HBIN U reTePOTPOPHBIIA.
[Toka3bIBaTh PoOJIb KUCIOPOIA

B OOMEHHBIX MPOIIECCaX.
CxeMaTtnuecku n300paxkaTh CTPOCHUE
dbepmenTa.

Otmuath HepMeHTHI

OT HEOPTaHUYECKUX KaTaJIN3aTOPOB U
OTIPENIEIISATh UX POJIb

B (DYHKIIMOHUPOBAHUH KUBBIX CHCTEM,
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NabopaTopHasd

paborTa

«3yueHune KaTaIuTUIECKOU
AKTUBHOCTHU (hepMEHTOB (Ha MpUMeEpE
aMuJIa3bl UK KaTaaas3bl)y.
JllabopaTopHasd
paborTa

«M3yyenune pepMeHTaTUBHOIO
pacIIEIUICHUs IEPOKCUIA BOAOPOIA

B PACTUTEJIbHBIX U JKUBOTHBIX KJIETKAX)

B IIPOMBITIUICHHOCTH, B MEJTUIIUHE,
B TIOBCETHEBHOMW KM3HU YEJIOBEKA.
CTaBUTh SKCIIEPUMEHT 10 BBISIBIICHUIO
KaTATUTUIECKON aKTUBHOCTH
MIEPOKCHIa3bl, aMUIIa3bl, OOBICHSTH
MOJTyICHHBIE PE3YJIbTaThI

6.2

ABTOTpO(DHBIN THI
oOMEHa BEIIECTB.
dorocunTes

IlepBrUYHBII CUHTE3 OPTraHUYECKUX
BCIICCTB B KIJICTKC. dorocunTes.
AHOKCUe2eHHBbBIU U
OKCcuU®@2eHHEBbIU

o mocuHmMe3 y
6bakmepudu.
Ceemocobuparwnuwue
nuemeHmMmMbl U
nuemeHmbl
peaKkUyuoHHO®S2O
ueHmMpa.

Ponp xmmopornacToB B mmpouecce
doTocuHTe3a. CBETOBAsI U TEMHOBAS
¢dase. o Mo O bIX a H U €,
C s, Cs-

u CAM-mu n bi

o mocuHmMmMe3a.
[IpoyKTUBHOCTH (POTOCUHTESA.
Bnusgnue paznuusbix pakTopoB

Ha CKOpPOCTh (POTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

PackpriBath coaepkaHue TEPMHUHOB U
NOHATUI: (POTOCUHTE3, (ha3bl
dortocuHTe3a (CBETOBas, TCMHOBAs),
dhotonuz, pochopuiipoBaHue, UK
Kaneeuna, HAJ1®+ (nepenocunk
BOJIOPOJIA).

XapakTepu30BaTh IIACTUYECKUA OOMEH
Kak pran o011ero oOMeHa BEIIECTB,
coObITHsI (hoTOCHHTE3a (peaKiuu
CBETOBOI U TEMHOBOM (pa3); pob
XJIOPOIUTACTOB B IpoLiecce
dhoTocuHTE3A.

BBIABIATH IPUYMHHO-CIICJICTBEHHBIE
CBSI3M MEX]Ty MOTJIOMIEHUEM COTHEUHOU
SHEPrUH XJIOPOPHILIIOM U CHHTE30M
Monekysn ATO.

CpaBHHMBaTh UCXOHBIC BEIIECTBA,
KOHEYHBIE MPOYKTHI U YCIOBHSI



file:///D:/Downloads/
file:///D:/Downloads/

demMoHCTpauum

Hoptperst: /Ix. Ipuctimy,
K. A. Tumupsizes.

Ta6J'II/IHI>I U CXeMbl: «DOTOCUHTE3)
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MPOTEKAHUS PEAKIIUI CBETOBOU U
TeMHOBOHU (a3 porocuHTE3A.
YcTanaBiaMBaTh B3aUMOCBS3b MEXKTY
(OTOCHHTE30M U JBIXaHUEM; CBETOBOM
¥ TEMHOBOU peakiusMu (POTOCHHTE3A.
OuenuBath 3HaUeHUE (DOTOCUHTE3A
JUISL )KU3HU Ha 3emiie

6.3 | ABToTpodHbIil THIT XemocunTes. PazHooOpaszue PackpbiBaTh cofiep:kaHre TEPMUHOB U
oOM€Ha BEUIECTB. OpPTaHNU3MOB-XEMOCHHTETHKOB! MOHATUN: XEMOCHHTES3.
XEMOCHHTE3 HUTpUPULUPYIOLIUE OAKTEPHH, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
&KeJe300aKTepuu, cepodaKTepuu, pacKpbIBaTh €ro 3HaueHue B ouocdepe.
BOJOPOJIHbIE OaKTepUU. 3HAUEHUE [TpuBOAUTH IPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIINX OaKTepHil
OeMoHCTpaLUuumM (auTpuduIMpyonKe OaKTepuH,
Ioprpers: C. H. Bunorpazckuii, Kele300aKTepun, cepodaKTepu,
T. A. 3aBap3uH. BOJIOPOJIHbIE OaKTEepUn) 1
TaOauie! U cxembl: «DOTOCUHTESY, XapaKTCpU30BaTH UX
«XeMOCHHTE3Y KU3ZHEJEATEIbHOCTb.
NaGopaTopHas CocTaBisATh ypaBHEHHUS PEAKIIHIA
XEMOCHHTE3A.
paborTa CpaBHUBAThH XEMOCHHTE3
«CpaBHeHue mporeccoB (HOTOCUHTESA U | ¢ hOTOCHHTEIOM
XEMOCHHTE3a»
6.4 | DHepreTuueckuit AHa’poOHBIC OpraHu3Mbl. Busl PackpeiBath conepkaHue TEpPMUHOB U
oOMeH — Oposkenus. [IpoayKkTbl OpOXKEHHS U UX | TIOHSATHUI: 3TAIbl SHEPTETHYECKOTO
JTUCCUMMUIISIIUS UCIIOJIb30BAHUE YEIOBEKOM. oOMeHa — MOATrOTOBUTEIbHBIH,

AHa’poOHBIE MUKPOOPTAaHU3MBI KaK
00BEKTH OMOTEXHOJIOTUU U

- OECKUCIIOPOIHBIN (aHaIPOOHBII),

KHCIIOPOIHBIN (a3pOOHBIN); TITUKOIN3,
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BO30ynuTean 0oJe3He.

AnpoOHBIE OpraHU3MBbI. JTaIlbl
AYHEPreTUIECKOTO OOMEHa.
IToaroroBurenesHEI dTAN. | MTHKOIN3 —
OECKHUCIIOPOHOE PACIICTIICHUE
TJTFOKO3BI.

buonorudeckoe okuciaeHUE, UIN
KJIETOYHOE JbIxanue. Poib
MUTOXOHJIpUH B IIpoIieccax
OMOJIOTHIECKOTO OKHCIICHHS.
[uknnueckue peakuum.
OxucnurenbHoe (HochopUIMpoBaHUE.
OQHepeusd
MeMmMbpaHHOZO
epadueHma
npomoHoe -CuHmMme 3
AT®O..paboma
npomoHHoOU AT ®-

C UH Mma 3 bl -

[IpenmymiecTBa a3poOHOTO MyTH
oOMeHa BelIECTB Tepes] aHadPOOHBIM.
D¢ HEeKTUBHOCTD SHEPTETUIECKOTO
oOMeHa.

OemMoHcTpauum
[Toptpetsl: B. A. Durensrapar,

I1. MuTuen.

TaOauiel U cxembl: « JHEPreTUUECKUM
o0OMEHY.

NabopaTopHasd

paborTa
«CpaBHEHHE MPOIECCOB OPOKEHUS U

OpokeHne, OMOJIOTUIECKOE OKUCIICHUE
(npixanue), uki Kpeoca,
okucnurenabHoe GochopuiimpoBanue,
MPOTOHHBIN TPATUEHT, MPOTOHHAS
AT®-cunrasza.

[lepeunciarb 0COOEHHOCTH
HHEPreTUYECKOro 0OMeHa B KIIETKE.
OnuceIBaTh 3TAIbl YHEPrETUYECKOTO
obmeHa (MoArOTOBUTEIbHBIM,
OECKUCIOPOHBIN, KUCTIOPOIHBIN) U
CpaBHHMBATh UX MEXKIY COOOI.
XapakTepu30BaTh PEAKITUH TIMKOJIN3A,
OpO’KEeHMsI, KIICTOYHOTO JIBIXaHUS.
YcTaHnaBiauBaTh B3aUMOCBS3b MEXKTY
TJIMKOJIM30M, KJIETOYHBIM JIbIXaHUEM U
cuHTe30M MoJekyn ATO.

CocTaBisaTh ypaBHEHUSI OCHOBHBIX
ATANOB PHEPreTUUECKOro OOMEHa

B KJICTKE.

PaccunThiBaTh SHEPreTUUECKYIO

3¢ ()EKTUBHOCTH TIUKOIN3A U
OMOJIOTUYECKOTO OKUCIICHUS.
Ha3zpiBaTh MCXOHBIC BEIIECTBA,
KOHEYHBIE MTPOTYKTHI U yCTIOBUS
MPOTEKAHMS PEAKIIMI SHEPTETUIECKOTO
oOMeHa.

CpaBHHMBATh SHEPIETUYECKYIO




AbIXaHUA»
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3 PEKTUBHOCTH OECKUCIOPOTHOTO U
KHUCJIOPOAHOTO ATAOB KOHEYHBIE
MPOAYKTHI U YCIIOBUS IPOTEKAHUS
pEaKIINii SHEPreTHUECKOTO 0OMEHa
HHEPreTUYEeCKOro ooMeHa

Wroro yacoB no teme 9
7 |Tema «<HacnepnpcrtTrBeHHada mHdopmMauuma u
.. 2 L(Peammn MaTPUYHOI'O CHHTE3A. PackppiBaTh coaepkaHue TEPMUHOB U
peanuns3auuna ee B KnerT » : . .
PUHOHAII KOMIINICMCHTAPHOCTH IIOHATHUM: T'CH, TCHCTHYCCKHUHN KO,
7.1 | Peakiuu MaTpuyHOTO

B PEAKIUAX MATPUUYHOTO CUHTE3A.
Peanuzanus HacineaCTBEHHOM
uHpopmarmu. I'eneTnueckuii Ko, ero
CBOMCTBA. TpaHCKpUITLUS —
MatpuuHbiil cuate3 PHK. Ilpuniurmst
TPAHCKPUIILNU: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIUICITBHOCTb,
ACUMMETPUYHOCTb.
CospesaHuUue
Mampu4HbX PHK e
3yKapuomu4yeckKkodu
KJ1e mKe -

Hekodupywmwue PHK.

OemMoHcTpauum
[loprper: H. K. Konb1os.
Tabaunel 1 cxeMbl: «brocunres
oenkay, «['eHeTHYECKUN KO

KOJIOH (TPHILJIET), CTON-KOJIOHBI,
MaTpHula, MATPUYIHBINA CUHTE3,
tpanckpunuus, PHK-nmommepasa,
MPOMOTOP, CIUIAHCUHT, UHTPOH, SK30H.
XapakTepu30BaTh PEAKIIUN MATPUYHOTO
CUHTE3a, CBOMCTBA FT€HETUYECKOTO KOJIa.
OnuceIBaTh 3TaIbl TPAHCKPUIILIUU U
TPaHCISLMN; YCTAaHABINBATh
B3aMMOCBSI3b MaTPUYHBIX PEaKLNN

B KJIETKE; CXeMaTHUUECKU N300paxkaThb
MaTPHUYHbIE PEAKIIMU TPAHCKPUIILIUU U
TPAHCIIALIMH.

PemaTp Onoornueckue 3a1a4n Ha
OIpeEIIEHNE NOCIEA0BATEIBHOCTH
HykneornoB JJHK u MPHK, npumensisa
3HAHMS O PEAKIUSAX MATPUYHOIO
CUHTE3a, TEHETUYECKOM KOJIE,

' IPUHIUIIC KOMINIEMEHTAPHOCTH
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1.2

Cunres Oenka

TpaHcisiuuys U €€ 3Tarbl. Y4acTue
tpancnoptHbix PHK B Onocunrese
Oenka. YciioBus OMocuHTE3a OenKa.
KonupoBanue amuHokucior. Poib
pubocoM B OMoCHHTE3€E OernKa.
demMoHcTpauum
Tabaunel 1 cxeMbl: «brnocuHTe3
oOenkay, «['eHeTHYECKUN KO

PackpriBaTh cojiepkanrue TEPMUHOB U
MOHSATUN: TPAHCIISALINS, AaHTUKOJIOH,
TPHK, amunoanun-rPHK-cunTeTasa
(komaza), moympubdocoma (IoJIMCoMa).
XapakTepu3oBaTh CBOMCTBA
F€HETUYECKOIro KOJIa.

OnuceIBaTh 3TANbl TPAHCISAIUU U
CXeMaTH4YECKU U300paxkaTh MaTpUYHbIE
pPEeaKIKU TPAHCIIALNY.

Pemats 6nonornveckue 3agaun

Ha onpeaeneHne anTukoa0HoB TPHK,
MOCJIE0BATEIbHOCTH AMUHOKUCIIOT

B MOJICKYyJe Oelka, MPUMEHSST 3HAaHUS
0 peaKkIMsIX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, IPUHIIUIIC
KOMIIJIEMEHTapHOCTH

7.3

MexaHn3mel
AKCIIPECCUU TE€HOB

CoepemMeHHEBble
npeodocmaersieHUS:s

O CmpoeHUU e eHOoB®e.
Opranuzanus

I€HOMa y ITPOKApHOT U 3YKaPHOT.
Perynsiiius akTHBHOCTH T€HOB

y IpOKapuoT. I 'unoresa onepona

(d. Kaxko0, K. MaHno).
MonekynsapH®ble

Me X aHuUu3Mbl
3Kcnpeccuu

2eHoe y aykapuom-
Ponb xpomMamuHa

8 peaynauyuu

pabomb 2 eHOo 8 .Peryminus

PackpsIBaTh cozepKaHue TEPMUHOB U
IOHSATHM: OIIEpaTop, OMEPOH,
CTPYKTYPHBIE I'€HBI, IIPOMOTOD,
penpeccop.

OnuceIBaTh CTPYKTYpYy T'€HOMA
MPOKAPUOT; XapaKTepHU30BaTh padboTy
UHAYLHOEIBHOIO U penpeccuOebHOTO
OIIEpOHA.

BbIIensaTh CTpyKTYypHYIO U
PETYISITOPHBIE YACTU I'€HA DYKapHOT.
CpaBHUBATH MPOLIECCHI IKCITPECCHH




OOMEHHBIX MPOIIECCOB B KIICTKE.
KiieTouHbI TOMEOCTA3.
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demMoHCTpauumm
Tabmuuel u cxeMbl: «brnocuaTes
oenkay, «['eHeTHYECKUN KO

I'€HOB Y IPOKAPUOT U DYKAPHOT.
XapakTepu3oBaTh THIIOTE3Y OMIEPOHA
(®. XKaxko0, XK. Mano).

OnuchIBaTh MEXAHHU3M IOICPIKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmarrionnas
OHoJIOrHs

Bupycel — HekiieTouHbIe (YOPMBI KU3HU
u o0nurarHele napasutbl. CTpoeHue
IMPOCTBIX U CJIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKTepruOGaros.
Xu3 HeHHBU yuKckKi
OHK-codepxauwux
eupycoe, PHK-
codepxauwux
gupycos,
bakmepuogpaecos -
O6pamHas
mpaHCcCKpuUunuyus,
peeseepmas3a,

UHMeeapasa.

BupycHrbie 3a001eBaHUs Y€IOBEKA,
KUBOTHBIX, pactenuit. CITN/I,
COVID-19, commanbHbie U
MEIUITMTHCKUE TTPOOIIEMBI.
bEuouHpopmamucka .
UHmMeeapauus u
aHanus3 6onbwWwWux
MaccCuUB8OS8 («bygditar)
CmpyKmypHBbIX
buonoau4yeckKkux
OaHHBbX.
HaHomexHoOonoeauu 8
buonoeauu u

PackpbiBaTh cojiepKaHue TEPMUHOB U
MOHSTUI: BUPYC, BUPUOH, CEPALICBUHA,
Karcu, oOpaTHasi TpaHCKPUITLKS,
pETPOBUPYCHI, OakTeprodar, BUpyc
umMmyHoeunuTa yeinoseka (BUY),
MPUPOTHO-0YATOBbIC HH(EKIIUH.
XapakTepu30BaTh BUPYCHI,
PETPOBHUPYCHI M OaKkTepruodaru Kak
BHYTPUKJICTOUHBIX MTApa3uTOB
MPOKAPUOT U SYKAPHOT.

N3naraTe rUnoOTE3bI HBOIIOLUOHHOTO
MIPOUCXOXKIAECHUSI BUPYCOB.
OnuceIBaTh MEXaHU3M B3aUMO/ICHCTBUS
BUpYCa U KJIETKU, HHOEKITMOHHBIN
BUPYCHBIN IPOLECC.
XapakTepu3oBaTh MEXaHU3MbI
BEPTUKAJIIBHON U TOPU30HTAJIbHOU
nepeiayu BUPYCOB; 3a00J1€BaHuUs
"KUBOTHBIX U PACTEHUM, BHI3IBAEMBIC
BHUpYyCaMH.

Ha3zbiBaTh BUpyCHBIE 3a001€BaHNUA,
BCTpEYAIOIIMECs Y YEIOBEKa: TPUIII,




MeouUyuHe
[IpoepamMmMupyemble
yHKUyuUU benkoas -
Cnocobnb 0oc masekKu
TekKkapcms

demMoHcTpauum
[loprper: /1. . IBaHOBCKUH.
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Tadmuiel U cxeMmbl: « €eHEeTUYECKUIA
Koy, «Bupyce», «baktepuodarm.
MpakTunuueckasn

paborTa
«Co3ztanue MoJIeT BUpyca»

KJICIIICBOM dHIIe(PaITUT, TETaTHT,
COVID-19, CITA/I.

Cobnronath npaBuiia NOBEACHUS

B OKpYXKaroUIel IPUPOJTHOMN Cpelie, Mep
PO UIAKTUKY PACTIPOCTPAHEHUS
BHUPYCHBIX 3a00JIeBaHM (B TOM YHCIIE
BUY-undexuun)

Hroro

HacoB II0 TEMC

8

Tema «xXKus He

HHbIA 1

UKND KNeTKWUu»

8.1

JKu3HEHHBIN 1IMKIT
KJIETKHA

KiieTounslil UK, €ro nepuoasl u
perymsinusa. Matepdasza u MuTos.
Oco6GeHHOCTH MPOLIECCOB,
MPOTEKAIOIINX B UHTEpPa3e.
[ToaroroBka KJIETKH K AECICHHUIO.
[IpecunTeTHUeCKU
(TTOCTMUTOTHYECKHI ), CHHTETUUECKUI
Y TIOCTCUHTETUYECKUN
(MpEeMUTOTUYECKUH ) TIEPUOTBI
uHTEpQa3bl.

deMOHCTpPpauumn
Tabaunel 1 cxeMbl: « KU3HEHHBIN [TAKIT
KJIETKW», «MUTO3»

PackpeiBaTh coneprkaHre TEPMUHOB U
HNOHATUMN: KJIETOYHBIN UK, HHTEpda3za.
[lepeuncasTe NEpUOABI KUZHEHHOTO
LIMKJIA KJIETKU U XapaKTEPU30BaATh
IIPOTEKAIOIINE B HUX MPOLECCHI

8.2

MarpuuHblii CUHTE3
JITHK. Xpomocomsl

Marpuunsiii cunre3 JJHK —
perukanus. [[puHIUIBI perIuKanuu
JIHK: xoMIjIeMEHTapHOCTD,
ITOJTYKOHCEPBATUBHBIA CUHTE3,

AHTUIAPAJUICIIBHOCTL. MeXaHu3M

PackpeiBars conepxaHue TEpMUHOB U

MOHSTUM: peruTuKaius (peayrinKanms),
KOMILIEMEHTapHOCTb,
aAHTHUIIAPAIUICITLHOCTD,
JIHK-nonmmepasa, Tenomepa,
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penmkanuu JTHK. XpomocoMsl.
Crpoenue xpomocom. Tenomepsl u
TenoMepasa. XpoMOCOMHBIN HabOp
KJIETKU — KapuoTuIl. JIUTUIONTHBIN 1
rarjouIHBIA Ha0OPbI XPOMOCOM.
I'omonoruuneie xpoMmocomsl. [TonoBbIE
XPOMOCOMBI.

deMoOHCTpauum

Tabaunbl ¥ cxeMbl: « KU3HEHHBIN [TUKIT
KJIETKN», «CTpoeHne XpoMoCom»,
«Penmukanus JJHK».
OGopyAnoBaHMWNe :CBCTOBOM
MHUKPOCKOIT; MHKponpenaparsl: «Murto3
B KJICTKAax

KOPEIIIKa JIYKa».

labopaTopHasd

paborTa
«3yueHrne XxpoMOCOM Ha FOTOBBIX
MHUKponpenaparax»

pEIUIMKAI[MOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBII Ha00p, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATH/IbI, IEHTPOMEPA,
KapUOTHII, TAIJIOUIHBINA U JUILJIONIHBIN
Ha0Op XpOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, ITOJIOBBIE XPOMOCOMBI.
XapaKTepHu30BaTh CTPOEHUE XPOMOCOM,
KApUOTHUIIOB OPraHU3MOB.
[lepeuncasTh NPUHLKIBI PETUTUKALIMH
JIHK u naBath uM coqepxkaTesbHyro
XapaKTEPUCTHUKY.

OnuceIBaTh MEXaHU3M pPEIUIMKALNN
JIHK.

Cxematnyecku U300paxaTh CTPOCHUE
MeTa(pazHOl XPOMOCOMBI.

Paznuuate XpomMocoMBI

Ha MUKpOTperapaTax u

 MuKpo(oTorpadusix

8.3

Jlenenue KICTKU —
MHTO3

Jlenenue kiaetku — MuTo3. Ctaguun
MUTO3a U MPOUCXOJISAIINE B HUX
nporeccol. Tunbl Muto3a. Kaproknnes
U IUTOKMHE3. buonornueckoe
3HAYC€HUE MHUTO3A.

demMoOoHCTpauumm
Tabmuuel 1 cxeMbl: « KU3HEHHBIN ITUKIT

KJIETKW», «CTpOEHHE XPOMOCOMY,
«Pemmukanms JIHK», «Muto3y.

PackpriBaTh conmepikaHue TEPMUHOB H
MOHSATUM: MHUTO3, mpodaza, metadasa,
anadasa, Tenodasa, KApUOKUHE3,
IIUTOKWHE3, BEPETCHO JIEICHUS,
MeTadazHas MmIacTuHKa, bopo3aa
JeNICHHUSL.

[lepeuncnsaTh MOCIET0BATETHHOCTH
CTaJ il MUTO3a U OMTUCHIBATH
MPOUCXOAIIUE HA HUX MTPOLECCHI.
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OGopynoBaHMWe :CBETOBOM
MHKPOCKOIT, MUKpompenaparsl: «MuTo3
B KJICTKax

KOPEIIIKa JIyKay.

NlabopaTopHasd

CpaBHHBaTh OCOOCHHOCTH NMPOTEKAHUS
MHUTO3a B PACTUTEIIbHBIX U )KUBOTHBIX
KJIETKAaX.

OOBACHATH OMOJIOTUYECKUM CMBICIT
MHTO34.

Paznnuats ctaguu MuTO3a

paborTa Ha MHUKpOIIpernapaTax u
«HabOmromenne MuTo3a B KJIETKaX mukpoboTorpadsx
KOHYHMKAa KOpEIIIKa JIyKa (Ha TOTOBBIX

MUKpOIMpernaparax)»

8.4 | Perymsauus 1 Perynsiuust MUTOTHYECKOTO ITUKJIA PackpbiBaTh cojiepKaHue TEPMUHOB U
’KM3HEHHOT'O LIMKJIa KieTku. [IporpaMmmupyemas KieTouHas | MOHSITUIA: aromnTo3, npojudeparus,
KJIETOK rubesp — anonTo3. auQpepeHIupoBKa.

Knerounoe siapo, XpOMOCOMBI, XapakTepu3oBaTh PETYIALNIO
(GyHKIIMOHATIbHAS T€HOMHKA. MHUTOTHYECKOTO IIMKJIA KJICTKH.
Me x a Hu 3 MbI OOBIACHATL OMOJIOTUYECKUN CMBICIT
nponuccgepadyuu, 3aIpOrpaMMHUPOBAHHON KJIETOYHON
OugpopepeHUUPpPOBKU, |rubenm— anonrosa.
cmapeHUsAa U 2uUbesu |YcranapauBaTh B3aUMOCBS3b MEKILY
KnemokKk -«fucgpoeas |roMmeoctazoM KIETOK U UX THOEIBIO
KJle mKaw» -
6buUOUHGOpPMaAamMudU4yecK
ue mMmodenu
YHKUUOHUpPOBAHUSHA
KJle mkKu
demMoOoOHCTpauum
Tabmuuel U cxeMbl: « KU3HEHHBIN ITUKIT
KJIETKNY, «CTpoeHHE XpOMOCOMY,
«Pemmukanus JIHK», «Muto3»

Hroro yacoB 1o TeMe 6 _

9 Tema «CTPOEHUWUE W ®YHKUUUN OPITAHU3 MOB »




9.1

Opranusm Kak eIMHOE
L[ETI0€

buonornueckoe pazHooOpaszue
oprann3MoB. OHOKJIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOYHBIE

PackpsiBaTh coepxaHrue TEPMUHOB U

MOHATUI: OPTaHU3M, OPraH, OPTraHEeILIbI,

CUCTEMA OPTaHOB, aIllapar,
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OpPraHMU3MBI.
Oco0eHHOCTH CTPOEHUS U
KU3HEJEATEIbHOCTH OJTHOKIJIETOYHBIX
OpraHusmoB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE I'PUOBI,
OJTHOKJIETOYHBIE BOAOPOCIH, IPyrue
npotucthl. KoloHNaIbHBIE OPTaHU3MBI.
B3anMoCBs3b 4aCTEl MHOTOKJIETOYHOIO
opranu3Ma. TkaHu, OpraHbl U CUCTEMBI
opradoB. OpranusM Kak eIMHOE 1IeJI0€.
I'omeocras.

deMOHCTpPauumn
Tabmaunel B cxeMbl: «OITHOKIETOYHBIC
BOJIOPOCIINY, «MHOTOKJIETOUHBIE
BOJIOPOCIINY, «bakTepun»,
«IIpocteitmey, «Opranbl IIBETKOBBIX
pacteHuit», «CUCTEMBI OpPTraHOB
IT03BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHEE CTPOECHUE HACEKOMBIX).
O6bopynmnpoBaHwMue:
CBETOBOM

MUKPOCKOIT; MUKpPOIIpenapaThl
OJTHOKJIETOYHBIX OPTaHU3MOB; JKUBbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUN;
repOapuu pacTeHUN pa3HbIX

OT/ICJIOB; BJIYKHbBIC MpernapaThl
’KUBOTHBIX

(byHKIIMOHANIbHAS CHCTEMa, TOMEOCTa3.
[lepeuncnsaTe CTPYyKTypHO-
(byHKIMOHAIbHBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOUYHBIX 1 MHOTOTKAHEBBIX
OpPTraHU3MOB.

XapakTepru30BaTh 0OCOOCHHOCTH
CTPOCHUS U KU3HEIEATEIIbHOCTU
OJTHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHMAJIbHBIX, MHOTOKJIETOUYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBATb MEXKIy COOOM
OJTHOKJIETOYHbBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOUYHBIE U MHOTOTKAHEBbIC
OpTaHU3MBI
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9.2 | TkaHu pacTeHuit Tkanu pacteHui. Tumel pacTUTENBHBIX | PackpbIBaTh COJEp)KaHNE TEPMUHOB U
TKaHel: o0pa3oBaTebHast, TOKPOBHASI, | MOHATUMN: TKaHb, SMUACPMUC, TPOOKA,
IIPOBOIAIAS], OCHOBHA, KOpKa, JIyO, ApEBECHHA, JPEBECUHHbBIE
MexaHu4deckas. OcodeHHOCTH BOJIOKHA, JTYOSsTHbIE BOJIOKHA, COCY/IBI,
cTpoeHus1, GYHKIUN U paCMOJIOKEHUST | KAMEHHUCTHIE KIICTKH.
TKaHE! B OpraHax pacTeHUM. XapaKkTepu30BaTh TUIIbI PACTUTEIbHBIX
JemMoHCcTpauum TKaHeil: oOpa3oBaTebHast, TOKPOBHAs,
TaOauIel U CXEMBI: MPOBOASAIIAS], OCHOBHAsI, MEXaHUYECKAas,
«Tkanu pacrenuii», «OpraHbl MEePEUYUCIISITH OCOOEHHOCTH UX CTPOCHUS
LIBETKOBBIX pacTeHui», «KopHesbie Y BBITIOJIHSIEMbIE (DYHKIIUU
cuctemb», «CTpoeHue cTe0Is,
«CTpoeHue JTMCTOBOM TIJIACTUHKH.
OGopyAnoBaHMUE :KuBbIC
AK3EMIUISIPBI
KOMHATHBIX PACTEHUM; CBETOBON
MHKPOCKOIT, MUKPOIIpEapaThl TKAHEH.
JllabopaTopHasd
paborTa
«/3yueHune TkaHeu pacTeHu»

9.3 | TkaHM )XMBOTHBIX U TkaHU KUBOTHBIX U YEJIOBEKA. THUIIbI PackpeiBars conepkaHue TEpPMUHOB U

YCJIOBCKA

’)KUBOTHBIX TKAHECH: OIINTCIMAJIbHAA,

COCAMHUTCIIbHAs, MBIIIICYHAs, HCPBHA.

Oco0OeHHOCTH CTpOeHMS, PYHKIUMA U
PAcCIIOJIOKEHUS TKaHEH B OpraHax
’KHUBOTHBIX U YEJIOBEKA.

JemMoHCTpauum
TaOuuib! 1 cxeMbl: « TkaHu
JKUBOTHBIX», «CKeJIeT 4eI0BEKay,
«lTumeBapuTenbpHasi CUCTEMAY,

MOHSTUI: SIUTEINMN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOIINS.

XapakTepu3oBaTh TKAHU KUBOTHBIX U
yeJIOBeKa: dIUTEeINaIbHasl,
COEIMHUTEIIbHASI, MBIIIICYHAs, HEPBHAS;
MIEPEUYHCIIATH OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJHSIEMbIE (DYHKIIUU
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«KpoBeHocHas cuctemay,
«/IpixarenbHas cucremay, «HepBHas
cuctemMay, «Koxkay, «Mpleunas
CHCTEMa.

OGopyAnoBaHMWNe :CBETOBOM
MHKPOCKOIT, MHUKPOITpENapaThl TKAHEM.

MNabopaTopHasd
paborTa
«/3ydeHne TKaHe! JKUBOTHBIX»

9.4

Opranbl. Cucremsl
OpraHoB

Opransl. BereratuBHbie u
TE€HEPATUBHBIC OPTraHbl PACTCHUU.
OpraHsbl ¥ CHCTEMBI OPTaHOB
YKUBOTHBIX U YesioBeKa. DYHKIIUU
OPTraHOB U CUCTEM OPraHOB.
OemMoHcTpauum
Tabnuipl U cxembl: «OpraHbl
LBETKOBBIX pacTeHui», «KopHesbie
cucrteMbl», «CTpoeHue cTeOs»,
«CTpoeHue JTMCTOBOM TIJIACTUHKN,
«CKeJIET UeJIOBEKaY,
«lTumeBapuTenbHas cucTeMma,
«KpoBeHOCHas cucremay,
«JlpIxaTeapHas CUCTeMay,
«BpiaenurenbHas cucremay, «HepBHast
CUCTEMaY, « JHJIOKPUHHAS CUCTEMAY.
OGopyAnoBaHMWe : KuBbe
AK3EMIUISIPBI

KOMHATHBIX PACTCHHI; TepOapuu
pacTeHUM pa3HbIX OTAEIOB; CKEIEThI

PackpriBaTh conepikanne TEPMUHOB H
MOHSATUM: OpraH, KOpeHb, MOOET,
IIBETOK, IIJIOJ, CEMSI, ITOJIOBBIC JKEJIC3HI,
MTOJIOBBIC MPOTOKH, KOIYJIITUBHBIC
OpraHbl, CACTEMBI OPTaHOB.
XapakTepu30BaTh BEreTaTUBHBIC U
TCHEpAaTUBHBIC OPTaHbl PACTCHUA,
COMATHYECKHUE U PETYIATOPHBIE OPTaHbI
’KUBOTHBIX; TICPEUUCIISATh OCOOCHHOCTH

HUX CTPOCHUA U BBIITIOJIHACMBIC (I)YHKI_II/II/I

YcranaBnvBaTh B3aUMOCBSA3U MEXKTY
CTPOSHHUEM OPT'aHOB M MX (DYHKITUSIMH.
PaznnuaTe BUIBI TKAHEW, OPTaHbl U
CHUCTEMBbI OPTaHOB, B TOM YHCJIE
YyeJI0BeKa, Ha MUKpOIIpenaparax,
BJIQXKHBIX IIperapaTax, repoapusx u
MukpodoTorpadusx, Tadbaunax,
MOZEJSIX U MYJIsIKaxX
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IIO3BOHOYHbIX, KOJUICKIITUH
0eCI03BOHOYHEIX ZKHNBOTHBIX, BJIA’)KHBIC
mnpcenaparbl ) KUBOTHBIX, CKCJICT
YCJIOBCKA.

MabopaTopHasd

paborTa
«/3ydeHne OpranoB IBETKOBOTO
PACTCHUA»

9.5

Ornopa Tena
OpraHHU3MOB

Ornopa tena oprann3mMoB. Kapkac
pacteHuid. CKeleThl OJTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX.
HapyxHb1il 1 BHYTpEHHUH CKEJIET.
CrpoeHue U TUIIBI COEAMHEHUS KOCTEM.
deMOHCTpPauumn
TaGmuiel u cxembl: «CTpoeHue
cTedis», «CTpoeHHne TUCTOBOM
JIaCTUHKNY, «CKEJeT yemoBeKay.
OGbopypmnoBaHMUe:
CKEJIETBI

MO3BOHOYHBIX; BJIAYKHBIE TIpenapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA,
PaKOBHHBI MOJUTFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHX

PackpbiBaTh cojiepKaHue TEPMUHOB U
MIOHSITUM: OTIOPHBIE CUCTEMBI, 000JIOUKHU
KJIETKH, GUOPHILIBI, KapKac, HApY KHBIN
CKeJICT (XUTUHOBBIH MOKPOB),
TUAPOCTATUYECKUI CKEET, BHYTPEHHUIM
CKEJIET, KOCTHU (IJIMHHBIE, KOPOTKUE,
IUTOCKKE), COCTUHCHHUS KOCTEH,
HEMOJIBYKHBIE (IIIBHI),
MOJYNOIBUKHBIE, IOJIBUKHbBIC
(cycTaBsl), OTZIETBI CKEJIETa
MMO3BOHOYHBIX )KUBOTHBIX: YEPETl,
0CEBOI CKeNeT (M03BOHOYHHUK, TpyIHAs
KJIETKA, XOp/ia), 0sica KOHEYHOCTEH,
cBOOOHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOCHHUE U TUIIBI
COEIMHEHUS KOCTEH.

YcranaBnvBaTh B3aUMOCBSA3U MEXKTY
CTPOEHUEM OIOPHBIX CUCTEM U UX
(GYHKITUSIMU B OpTaHU3ME.
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CpaBHUBATh CTPOEHUE OMIOPHBIX CUCTEM
PaCTEHUI U KUBOTHBIX

9.6 | JIBuwxeHue JIBr>KeHUE OpraHu3MoB. [IBrkeHue PackpsiBaTh coepKaHue TEPMUHOB U
OpraHu3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: IOHSATHN: IBUKEHUE, IBUTATEIbHBIC
amMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. | OpraHeIUIbl, IBUKEHUE POCTEHIINX
JIBM>KEHME MHOTOKJIETOYHBIX (am€06ommHOE, KTYTHKOBOE,
pacTEeHUN: TPOIIU3MbI U HACTHUH. PECHUYHOE), IBUKEHUE PACTEHUIN
JIBM)KEHME MHOTOKJIETOYHBIX (TponM3MBbl, HACTHH ), MBILLIEYHBIE
YKUBOTHBIX U YEJIOBEKA: MbILLICYHAs CHCTEMBI (COKPaTUTEIIbHBIE BOJIOKOHIIA,
cucreMa. Pedexc. CkeneTHbIE MBIIIIBI | KOKHO-MYCKYJIbHBIM MEILIOK, CKEJIETHAs
1 uX padora. MYCKYJIaTypa), CKeJIeTHAas MBIIIIa
OeMoHCTpauUMM (MBIIIIEYHOE BOJIOKHO, MUO(PHOPHILIA),
Ta6muip! u cxembl: «OHOKIeTOouHBle | BPICIIHC IBUTATCIBHBIC HICHTDEL, pabota
Boslopociy, «[IpocTeifmme, MBI (JBUTATENIbHASL, COMaTHYECKas),
«CTtpoeHue MpIpbDy, « MbleyHas MBIIHEYHOC yTOMICHHC.
CHCTEMA XapakTepu30BaTh BU/bI JBHKECHUS
OJTHOKJIETOYHBIX 1 MHOT'OKJIETOYHBIX
OpPraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
VYcraHaB/IMBaTh B3aUMOCBSA3b MEXKILY
CTPOEHHUEM OITOPHBIX CUCTEM U
JBHKCHUSIMHA OPTaHU3MOB
9.7 | Ilutanue opraHnu3MoB [Inranue opranusmos. Ilornomenue PackpeiBars conepxaHue TEpMUHOB U

BOJIbI, YIJIEKHUCJIOTO ra3a u
MUHEPAIBHBIX BEIIECTB PACTEHUSIMMU.
IIutanne JKUBOTHBIX.

TTOHSITUI: IMUTAHUC, ITUIICBAPCHUC,
MUIIECBAPUTCIIbHBIC BAKYOJIN, KUIIICYHAs

| TIOJIOCTB, MMHIIEBAPUTEIIbHAS TPYOKa,
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BHyTpHUIIOJIOCTHOE W BHYTPHUKJIETOYHOE
numieBapenne. llurtaHnne NO3BOHOYHBIX
’KUBOTHBIX. OTHEIIBI
MHIIEBAPUTEIILHOTO TPAKTA.
[IuiieBapuTEIbHBIC JKEIE3HI.
[InmeBapuTenpHas CUCTEMA YETIOBEKA.
demMoHcTpauum
TaOaunbl U CXEMBL:
«Ku1reqyHonoaoCcTHRIE,
«ITumeBapuTenpHas cucremay, «Cxema
MMUTAHUS PACTCHUI.
OGopyAnoBaHMUNE : KUBBIC
AK3EMIUISIPBI

KOMHATHBIX PacTeHUI; 000py/I0BaHHE
JUISL IEMOHCTPALIMU TIOYBEHHOTO U
BO3IYILIHOTO IMUTAHUS PACTEHUH,

pacIierieHusT KpaxmMaja U OeJIKOB
noJ1 ieicTBreM (DEpMEHTOB

MUIICBAPUTEILHBIA TPAKT,
MUIEBAPUTEIILHBIC JKEJIC3bI,
MUIICBAPUTEIHLHBIC COKH.
XapakTepru3oBaTh MUTAHNUE )KUBOTHBIX;
BHYTPHITOJIOCTHOE U BHYTPUKIICTOYHOE
HUIIEBapeHHE.

Pasnmuaare Ha m300pakeHUsX (cxemax,
Ta0JIMIaX, MYJISDKAX) OTICIIBI
MUIIEBAPUTEIHLHOTO TPAKTA U
MUIICBAPUTEILHYIO CUCTEMY YEIIOBEKA.
Y cTaHaBIUBATH B3aUMOCBSI3U MEIKTY
CTPOCHHEM OPTaHOB IMHIIEBAPCHUS

9.8

JIpIXaHue OpraHu3MOB

J{prxanue opranu3moB. J{pixanue
pacteHuil. JlpIxaHue KUBOTHBIX.
Huddy3us razoB yepes MOBEPXHOCTh
KieTkd. KoxxHoe ApIxaHue.
JlpixaTenbHas moBepXHOCTh. JKabepHoe
U JIErOYHOE JbIXaHue. [prxanue
MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIOKHEHUE CTPOEHUS
JETKUX TT0O3BOHOYHBIX )KUBOTHBIX.

I[BIX&TGJ'H:H&H CHUCTEMA 4YCJIOBCKaA.

PackpeiBath conepkaHue TEpPMUHOB U
MOHATHUH: JAbIXxaHue, TudPy3usi, KOKHOE
NbIXaHWE, OPTaHbl JIbIXaHHUS,
JbIXaTEIbHbIC JBUKEHUSI, IbIXaTEIIbHBIN
LEHTP, JIETOUHbIE 00BEMBI, )KU3HEHHAS
EMKOCTb JIETKHX.

XapakTepru30BaTh JIbIXaHUE PACTCHUN;
JbIXaHUE KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIIOIMOHHOE
YCII0’KHEHUE CTPOCHHUS JIETKUX
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MexaHu3m BEeHTWISILIAH JIETKUX Y TITHIL]
Y MJICKOTIMTAIOMIUX. Perysius
IbIXaHus. J{pIxaTenbHbIe 00BEMBI.
demMoHcTpauum
Tabauiiel U cxeMbl: «JlpIxaTeapHas
CHUCTEMAY.

O6bopynmpoBaHwue:
o0opynoBaHue

JUISl IGMOHCTPALIMK OTBITOB

110 U3MEPEHUIO KU3HEHHOU EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JIBIJKEHUU

MO3BOHOYHBIX KUBOTHBIX.

Paznnuare Ha m300pakeHUsIX (cxemax,
Ta0JINLAX, MYJSDKaX) AbIXaTeIbHYIO
CHCTEMY YEJIOBEKA.

OnucelBaTh MEXaHNW3M BEHTHIIALIMH
JETKUX y NTUL ¥ MIEKOIMUTAIOIIHUX.

VY cTaHaBaMBaTh B3AUMOCBSI3U MEXKITY
CTPOCHHUEM OPIaHOB JIbIXaHUS U UX
(GYHKUIMSIMU B OpraHU3Me

9.9

TpancnopT BemecTsn
Y OPTaHU3MOB

TpaHcnopT BELIECTB y OPraHU3MOB.
TpaHCHOPTHBIE CUCTEMBI PACTEHHIA.
TpaHcnopT BELIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ oprassbi.
KpoBeHocHas cructema mo3BOHOYHBIX
YKUBOTHBIX U uesioBeka. Ceparie,
KPOBEHOCHBIE COCYbI U KpOBb. Kpyru
KpOBOOOpAIEeHUs. DBOIIOLUOHHbBIE
YCIIOHEHHUSI CTPOEHUSI KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX KUBOTHBIX.
PaGota cepana u e€ perymsmusi.
demMoHCTpauumm
Tabmuiet u cxembl: «OpraHsl
IIBETKOBBIX pacTeHui», «KopHennie
cuctembl», «CTpoeHue cTeOIs,
«CTpoeHue JTMCTOBOM TJIACTUHKN,

PaCKpBIBaTB COACPIKAHNC TCPMHUHOB U

MOHSATUN: TPAHCIIOPT BEILLIECTB,
TPAHCIIOPT Y PaCTeHU, KPOBEHOCHAs
CUCTEeMa JKUBOTHBIX, KPOBb, IJIA3Ma,
(hOpMEHHBIE DJIEMEHTHI,
KpOBOOOpalieHne, Kpyru
KpOBOOOpAIIEeHUs, CEPACUHBIN ITUKIT,
mumooOpaiienue, muMda,
TMM(pAaTUYECKUE COCY/IbI,
auMQpaTHIECKUe Y37Ibl, BHYTPEHHSSA
cpeda opraHu3ma.

XapakTepru30oBaTh TPAHCTIOPT BEIIECTB
y pacTeHuil U 0eCro3BOHOYHBIX
YKUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX M YEJIOBEKa.
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«KpOBCHOCHaSI cucremay,
«KpOBCHOCHBIe CHUCTEMbI ITIO3BOHOYHBIX
ZKHUBOTHBIX)>

Paznnuare Ha m300pakeHUIX (cxemax,
Ta0bnuIax, MyJspKax) KPOBEHOCHYIO U
TMM(pATUYECKYIO CUCTEMY YEIIOBEKA.
VYcTaHaBIMBaTh B3aUMOCBS3H

MEX1y CTPOCHHEM OpTaHOB
KpOBOOOpaIieHus U ux QyHKIUIMU

B OpTraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Brinenenue y oprannsmMoB. Beienenue
y pacTeHuid. Brienenre y ;)KUBOTHBIX.
CokparurenbHabie Bakyoau. Oprassl
BbIJIeTIcHUSL. DUIBTpaIus, CEKpELus U
o0paTHOE BCAChIBAHUE KaK MEXAHU3MBbI
paboThl OpraHoB BelieaeHs. CBA3b
ITOJIOCTH TE€JIAa C KPOBEHOCHOU U
BBIJICTIUTEIBHOU CUCTEMaMHU.
Brienenue y mo3BOHOYHBIX JKUBOTHBIX
u yesnoBeka. [Touku. CtpoeHue u
(yHKIIMOHHPOBAHUE HEPPOHA.
OO6pazoBaHye MOYH Yy YETIOBEKA.
deMOHCTpauyuumn
TaGaunel 1 cxeMbl: «BeraenmurensHas
CUCTEMa»

PackpbiBaTh cofiep:kaHre TEPMUHOB U
MOHATHUI: BbIIEJIEHUE, T'yTTallus,
JIMCTOIAJ], COKpPATUTEIbHbIE BaKYOJIH,
W3BUTHIE KAHAJIBLIBI, 3BE31UATHIC
KJIETKH, BBIICIIMTEIbHBIE TPYOOUKH,
MaJbIIUTUEBBI COCYBI, TOYKH,
MOYETOYHMK, MOYEBOMU ITy3bIPb,
He(poH, Moua.

XapakTepu30BaTh MPOLECC BbIICTICHUS
Yy pacTe€HUN U )KUBOTHBIX.

Paznnuare Ha m300pakeHUsIX (cxemax,
TaOJHIIaX, MYJISKAX) BBIICITUTEIIHHYEO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M
(GyHKIMOHMPOBaHUs HE(DPOHA; MpoLIecC
00pa3oBaHMS MOYH.

VYcranaBiauBaTh B3aUMOCBS3U

MEXIYy CTPOEHUEM OPTraHOB
BBIJIETICHUS U UX (PYHKIUSIMU

B OpraHu3Me
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9.11 | 3amura y OpraHu3MoB 3ammTa y OpraHu3MoOB. 3aluTa ' PackpbIBaTh Coliep)KaHUE TEPMHHOB U
Y OJTHOKJIETOYHBIX OpraHu3MOB. CIIOPHI | ronsTHil: Karcysia, 3HI0CIOopa, LUCTA,
OakTepuii ¥ UCTHI POCTEHIIHX. KYTHKYJIa, CPEJICTBA MACCHBHOM
3aluTa y MHOTOKJICTOYHBIX PACTCHHIL. | 3amuThI, CpeicTBA XUMHUYECKOH
Kyrukyna. Cpezcrsa nacCHBHOM U 3alMThl, KOKHBIE TTOKPOBBHI,
XUMHUYECKON 3alUThl. OUTOHIIU/IBI. MMMYHHUTET, UMMYyHHAsl CHCTEMA,
3ammTa y MHOTOKJIETOYHBIX AHTHUrEH, aHTHTEJIO.
XHUBOTHBIX. IIOKpOBBI U MX XapaKkTepu30BaTh BUJIbI 3AIIUTHI
MPOU3BOJIHBIE. 3alllUTa OpraHu3Ma Y OJTHOKJIETOUHBIX M1 MHOTOKJIETOYHBIX
ot 0one3Hel. IMmyHHas cucrema OpraHHu3MOB.
yesioBeKa. KieTouHbli M ryMOpanbHbli | OIKECHIBATH CTPOEHUE KOKHBIX
MMMYHHUTET. BpoXXIEHHBIN U ITOKPOBOB U UX ITPOU3BO/IHBIX.
IpUOOPETEHHBIN crieU(pUIECKUi Paznnuath Ha M300pakeHUIX (Cxemax,
UMMYHUTET. Teopus KJIOHAJIbHO- Ta0JMIIaX, MYJIsKaxX) OpraHbl
cesleKTUBHOTO UMMyHHUTeTa (I1. Dpiux, | MMMyHHOM CHCTEMBI YelIOBEKa.
®.M. bepuer, C. Toneraga). YcranaBnvBaTh B3aUMOCBSA3U MEXKTY
BocnanuTenbHbIe OTBETHI OPTaHU3MOB. | CTPOEHMEM OPIaHOB 3aIlUTHI M UX
Ponb BpOXKIEHHOIO UMMYHHUTETA (GYHKIUSMH B OpraHU3Me
B Pa3BUTUHU CUCTEMHBIX 3a00JICBAHUM.
OemMoHcTpauum
Tabaune! 1 cxeMbel: «Koxay,
«mmynuTeTy, «CTpoeHue cTedisy,
«CTtpoeHune TMCTOBOM TIIACTUHKI

9.12 | Pa3znpaxxumocThb Pa3npaxuMocTs u perysims ' PackphiBath cozepkaHue TEPMUHOB U

U pPerymsius
y OPraHU3MOB

y Opranu3moB. Pa3apaxumocTb
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3apaxuMocTs U perysiuus

MOHATUI: pa3APAKUMOCTb, PETYISLUS,
TaKCHCBI, POCTOBBIE BELIECTBA
(aykcuHBI), HEpBHAs CUCTEMA,
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y pactenuid. POCTOBBIE BelleCTBA U UX
3HA4YCHHE.

Hepsnas cuctema u pedrexropHas
peryisinms y )KUBOTHbIX. HepBHas
CUCTEMA U €€ OTZIEIbl. DBOJIOLHOHHOE
YCIIO)KHEHHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX. OTHEIIbI
TOJIOBHOT'O MO3Tra ITO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pednexropHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pedIieKChI.

['ymopanbHas perymsanus u
SHJOKPHUHHAs CHCTEMA KUBOTHBIX U
yesioBeka. JKenesbl S3HT0KpUHHOM
CHUCTEMBI U X TOPMOHBI. JlenicTBre
TOPMOHOB. B3anMOCBs3b HEPBHOM U
SHJIOKPUHHOM cHCTeM. [ unoramamo-
runoduzapHas cucTeMa.
deMOHCTpPpauumn
[Toptper: U. I1. [TaBnos.

Tabauiel u cxembl: «CTpoeHue
ruapb», «CTpOeHUE IIIaHapum»,
«BHyTpeHHee cTpoeHue JOKIEBOTO
yepBs», «HepBHas cucrema pbio»,
«HepBHas cucrema JSrymKkny,
«HepBHas cucrema
npecMblkaronmxcs», « HepsHas

pedaekTopHas peryssius, pedIiekc,
peduiekTopHas ayra, NepeaHui Mo3r,
IIPOMEKYTOUHBIA MO3T, CPEAHUN MO3T,
MO3K€UOK, IPOJOJTOBAThIN MO3T,
BEreTaTHUBHAsl HEPBHAS CUCTEMA,
ryMOpaJIbHasi PEryJsiLins, TOPMOHBI,
SHAOKPUHHAS CUCTEMA, THIIOTAIaMO-
runoguzapHas cucTema.
XapaKkTepu30BaTh Pa3IpakKUMOCTh

Y OJTHOKJIETOYHBIX OPraHU3MOB U
pedICKTOPHYIO PETYIISIUIO

Y dKUBOTHBIX.

Paznuuare Ha m300pakeHUIX (cxemax,
Ta0JINIIAX, MYJSDKaX) HEPBHYIO CUCTEMY
U €€ OTIEJNbI; OTJEIbI FTOJJOBHOTO MO3Tra
MO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIISLIUIO
Y AKUBOTHBIX.

Paznnuare Ha m300pakeHUsIX (cxemax,
Ta0IuIaX, MYJISKaxX) SHIOKPUHHYIO
CUCTEMY )KMBOTHBIX U YEJIOBEKA.
HasbiBaTh xene3bl 3HI0KPUHHOM
CUCTEMBI YEJIOBEKA U BbIpA0aThIBaEMbIE
UMHU TOPMOHBI.

OnwuceiBaTh 1€MCTBHE TOPMOHOB.
VYcTaHaBAMBaTh B3AUMOCBSI3U MEXITY
CTPOCHUEM OPraHOB HEPBHOM U
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cuctema ntuiy, «HepBHas cuctema
MIIeKOTTUTaromux», «HepBHast cuctema
YeII0BeKa», « DHIOKPUHHAS CUCTEMAY,
«Pednekcy.
O6bopypmnpoBaHwMue:
MO/IEJTA TOJIOBHOTO

SHIOKPUHHON CHCTEM U MX (QYHKIMSIMH
B OpraHu3Me.

XapakTepu30BaTh IBOJIIOIIMOHHOE
YCIIO)KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX

Hrtoro 4acoB mo teme 17 MO3ra Pa3JINYHBIX KUBOTHBIX
10. Tema «<PA3MHOXEHUWE W PA3IBUTWUE
oD r A Ll D
Uri1iAn VD »
1 dopMBbI pa3MHOKEHHSI OPTraHU3MOB: PackpriBaTh cosiepkanrie TEPMUHOB U
10.1 | ®opmbl pa3MHOKEHUS

Oecrosioe (BKIIIOYasi BEreTaTUBHOE) U
11oJioBoe. Buanl 6ecronoro
pPa3sMHOYKEHUS: TIOUYKOBAHHE,
cropyJisinus, pparMeHTaIms,
KJIOHHPOBAHHE.

demMoOoOHCTpauum
Tabumib! U cxeMbl: «BereratuBHoe
pasMHOXKeHHEY, « TUIbI 6ecroaoro
pa3MHOXEHUS», «PazMHOXKEHHE
XJIAaMUJIOMOHAJIbI», «Pa3zMHOXKeHHNE
3BIJICHBI», «Pa3MHOXEHHUE THIPBI»

MTOHSATHN: Pa3MHOXKEHUE, TPOCTOE
JieJIeHre, TTIOYKOBaHUE, CIIOPYJISIIUS,
BEreTaTUBHOE Pa3MHOXKEHUE,
¢dbparmeHTanys, KIOHUPOBAHUE, TAMETHI,
criepMaTo30u ] (CriepMuil), sifIeKieTka,
3UT0Ta, KOHBIOTAITHUS.

[lepeuncasiTh 0COOEHHOCTH OECTIONIO0TO
¥ TI0JIOBOTO Pa3MHOKEHUSI OPTaHU3MOB.
XapakTepu30BaTh CyITHOCTb U (DOPMBI
0eCIoJIoro pa3MHOXKEHNS OPTAaHU3MOB,;
OMOJIOTHYECKOE 3HaYeHHE OECI0I0ro
pPa3MHOXKEHHUSI.

Paznuuate ciopy kak
CHEIUATU3UPOBAHHYIO KIIETKY,
npeIHa3HAYCHHYIO TSI OECTI0I0r0
Pa3MHOXKEHHUS, U CIIOPBI OaKTEpHUid.

' OOBSACHATH MPEUMYILECTBA ITOJIOBOTO

Pa3MHOXKEHHUS HaJl OECTIONBIM.
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PaCKpBIBaTI) POJIb KIIOHUPOBAHUA
B CCJICKIIMU U CCIIbLCKOM XO3S1CTBE

10.2

v IlosoBoE

Pa3MHOXEHHUE.
Meiios

[TomoBoe pazmuoxenue. [lomoBeie
KJIETKH, W1 raMeThl. Meiio3. Ctagun
Meno3a. [loBenenne xpomocom

B Mero3e. KpoccuHrosep.
buonoruueckuii CMbICI Me03a U
IIOJIOBOIO Tporecca. Menos3 u ero
MECTO B >KM3HEHHOM ITUKJIC
OpPraHu3MOB.

deMoOHCTpauumm
Tabaunel 1 cxeMbl: «Merosy,
«XpOMOCOMBI»

PackpsIBaTh conepkaHue TEPMUHOB U

MOHATHH: MeHO03, OMBAJICHTHI,
KPOCCHUHTOBEP, HHTEPKUHE3,
HE3aBUCHUMOE PaCIpe/ielICHUE;
KPOCCHHTOBED.

Pasnuuars Ha M300paxkeHusIX (cxemax,
Ta0IMIaX ) U MUKPOIIperiapaTax 3peiibie
MIOJIOBBIE KJIETKU MJICKOMTUTAIOIIUX U
OpraHbl Pa3MHOXKEHMS BBICIIINX
pacTeHui.

PackpsIBaTh CyIIHOCTH MEH034,
XapaKTEepPU30BaTh €0 OTJCIbHbIC
CTaJuHu.

Ornpenenste MecTo MeNno03a

B YKU3HEHHBIX IUKJIAX Pa3InYHbIX
OpraHU3MOB.

OOBSACHITH OMOJIOTHYESCKU CMBICTT
KPOCCHUHI'OBEPA, OMUCHIBATH €TI0
MEXaHU3M.

CpaBHUBaATh MENO3 C MUTO30M;
pasnuyaTh OT/CJIbHbIC UX CTaAUN

Ha MUKpOIIperiapaTax u n300pakeHUsIX
(cxemax, Tabymax).

PackpbiBaTh 3BOTIOIIMOHHOE 3HAUYCHUE
MOJIOBOT'O PA3MHOKEHUSI OPTaHU3MOB
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10.3

I"'amerorenes.
OO6pazoBanue u
Pa3BUTHUE MOJIOBBIX
KJIETOK

IIpenzapoasIieBoe pa3BUTHE.
I'amerorenes y xuBOTHBIX. [Ion0BBIE
xerne3bl. OOpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK. CIiepMaToreHes u
ooreHes. CTpoeHHE MOJOBBIX KIETOK.
Onog0TBOpEHNE U SMOPHOHATIBHOE
pa3BUTHE )KUBOTHBIX. CIIOCOOBI
OILIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.
NdemMoHCTpauum
TaGmaunel 1 cxeMbl: «I'amMeTorenesy,
«CTpoeHue SULEKIIETKN U

CIICpMATO30M aa».
OGopyAnoBaHMWNe :CBCTOBOM
MHUKPOCKOII;

MHUKPOIIPENApaThl AULIEKIETOK U
CIICPMATO30M 10B.

JllabopaTopHasd
paboTa «3yuenue

CTPOCHMS ITIOJIOBBIX KJICTOK HAa I'OTOBLIX
MHUKpOIpenapaTax»

PackpriBaTh conepikanne TEPMUHOB H
MOHSATUM: TaMETOTeHe3, CIIepMaTOreHe3,
00I'€HE3, CECMECHHUKH, SIMYHUKH,
CIIEPMATOTOHUH, CTICPMATOIIUTHI,
CIIEPMATH/IBI, CTIEPMATO30U/IBI,
OOTOHUH, OOITUTHI, TIOJIIPHBIC TEJIBIIA,
ANLEKJIETKA, aKPOCOMa.

[lepeuncriarh cTauKu raMeToreHesa

y )KUBOTHBIX.

OnuchIBaTh MPOIECC TaMETOTeHEe3a U
€ro MepHoJIbl, CTPOCHUE MOJOBBIX
KJIETOK.

Pazanyars ocoOeHHOCTH
CIIEpMAaTOTEHE3a M 0OTeHE3a.
OnuceIBaTh MPOIIECCHl OCEMEHEHHUS U
OTLTOTOTBOPEHUS, Pa3HBIC BAPUAHTHI
MapTeHOTeHEe3a

10.4

NuauBuayansHoe
pa3BUTHE
OpraHu3MOB —
OHTOI'CHE3

NupuBuyansHOE pa3BUTHE
OpraHu3MoB (OHTOT'CHE3).
OMOpHoJIOTHs — HayKa O Pa3BUTHH
OpPraHu3MOB.

Mop poeceHe3 -
00Ha

U3 2J/1aeHblx
npobnewm
amMmbpuonoauu -
KoHuenuyusa
MoOopgoeeHOB8 U

PackpbiBaTh coliepKaHUE TEPMUHOB U
MOHSATUI: OTIOAOTBOPEHUE, 3UTOTA,
OylacTomMep, akpoCOMHas PeaKIus,
MPOHYKJIEYC, MAPTEHOT€HE3,
saMOpuorexes, apodiieHue, 61actyna,
MOpyJia, TacTpyia, Heupyna,
OpraHOreHe3, SKTOAepMa, Me30/1epMa,
AHTOJIEpMa, 11eJIOM, HEpPBHAsI TPYOKa,




Mo Oenu
MOpgoeeHEe3a.Cramu
aMOpHoreHe3a

KUBOTHBIX (HA IPUMEPE JIATYILKH).
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HpoGnenue. Tumbl 1pobiieHusI.
JemepMuHUpPpOBAHHDO
e u
HedepMUHUpPOBAHHDO
e 0pobneHue -
bBEnacmyna, mun bl
6nacmyn.

OcobeHHOCTH IpOOICHUS
MJICKONTUTAIOIINX. 3apO/IbIIIEBbIC
JUCTKY (TacTpyssiius). 3aKiiaaKa
OpPraHOB U TKAHEH U3 3apOBIIIEBHIX
JTUCTKOB. B3aumHoe BiausiHue yacten
Pa3BHUBAIOIIETOCS 3apOJIbIIIIa
(oMOpHOHaNTbHAS UHIYKIIHS ). 3aKiIaaKa
TJIaHa CTPOCHMSI JKUBOTHOTO KaK
PE3yNIbTaT UePaAPXUIECKUX
B3anMMOIEHCTBUN reHoB. Binsanue

Ha SMOPUOHAJILHOE Pa3BUTHE
Pa3IMYHBIX (PAKTOPOB OKPYKAIOIEH
CpEIIBI.

deMOHCTpPpauumn
[Toptper: X. [HIneman.

Tabaunel 1 cxeMbl: «OCHOBHBIE CTaIUU
OHTOI'CHE3a.
O6bopypnpoBaHwMue:
Mopenb «I{uki

Pa3BUTHS JISTYIIKW

X0pJa, KUIlIeyHasi TpyoKa.
OnpenensTe SMOPUOHAIBHBIN NIEPUO
pa3BUTHS OPTaHU3Ma U OIUCHIBATD
OCHOBHBIE 3aKOHOMEPHOCTH
Ipo0OIeHus: — oOpa3oBaHUE
OJTHOCJIOMHOTO 3apO/Ipllia — OJIACTYIIbI;
3aBUCUMOCTb XOZa JPOOJICHHUS

OT KOJINYECTBA KEJITKA B STHUIEKIICTKE;
racTpyJSILIUIO U OPraHOT€HE3.
OOBsICHATH ATanbl JU(PHEepEeHIIUPOBKU
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYIISALUIO
HMOPUOHAIBHOIO PA3BUTHUS;
JETEPMUHALUIO U SMOPHOHATBHYIO
MHAYKIUIO; TEHETUYECKUN KOHTPOJIb
pa3BUTHSL.

OO0CHOBBIBaThH BPEAHOE BO3/ICHCTBUE
TabavyHOro AbIMA U aJIKOTOJIA Ha XO/I
AMOPHOHAIBHOTO U
MOCTA3MOPUOHAIILHOTO Pa3BUTHS
OpraHu3Ma 4ejoBeKa




10.5

Poct u pa3zsutue
KUBOTHBIX

Poct u pa3zBuTHe KMBOTHBIX.
[TocTaMOpHOHATBHBIN IEPUOST.
[IpsiMmoe u HenpsiMOe pa3BUTHE.
PazButne ¢ metamopdozom

PackpsiBaTh cogepxaHue TEPMUHOB U
MOHSTHUI: OHTOT'€HE3,
MOCTAMOPHOHAIILHOE Pa3BUTHE,
MeTtamop( 03, TMYMHKA, POCT, CTAPEHUE,
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y 0€CII03BOHOYHBIX U TTIO3BOHOYHBIX
YKUBOTHBIX. bruonornueckoe 3HaueHue
IPSIMOTO Y HETIPSIMOTO Pa3BUTHUSA, UX
pacrpocTpaHeHue B Ipupoae. Turbl
pocTa KUBOTHBIX. DAKTOPBI PETYIIALUN
pocTa JKMBOTHBIX U 4esioBeka. Ctaguu
MOCTAIMOPHOHATILHOTO PA3BUTHS Y
YKUBOTHBIX U 4eJIOBeKa. [lepnoasl
OHTOre€He3a uesioBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKUE MTPOLIECCHI.
deMoOHCTpauum
Tabauie! u cxembl: «IIpsamoe u
HEIPSMOE pa3BUTHE», «Pa3Burue
MaCKOro XykKay, «Pazputue capanumy,
«Pa3BuTHe JATYIIKNY.

MpakTunyeckasd

paborTa
«BruIgaBneHne IMPU3HAKOB CXOACTBA
321p0£[BIH.I€fI ITIO3BOHOYHBIX JKUBOTHBIX)

CMEPTb.

XapakTepu30BaTh MOCTIMOPHUOHATILHBIH
TIEPHOJ] Pa3BUTHUSI OPTaHU3MA U €TO
OCHOBHBIC ()OPMBI.

XapaKkTepu30BaTh IPSIMOE Pa3BUTHE U
€ro TICPHUO/IBI.

N3nmaraTte conepkaHne TEOpUi
CTapeHUs OPTaHU3MOB.

OOBSICHATH OMOJOTHYECKUI CMBICIT
pa3BUTHS ¢ MeTaMOP(h030M

10.6

PazmHoxenue u
pa3BUTHE PACTEHUN

PasMHOXkeHne 1 pa3BUTHE PACTEHUM.
I'amerodur u ciopodut. Meiio3

B )KU3HECHHOM LIUKJIE PACTECHUM.
OO6pazoBaHue criop B mpoliiecce Meno3a.
['amerorenes y pacteHum.
O1u1000TBOPEHNE U PA3BUTHE
PaCTUTENBHBIX OPraHu3MOB. /[BoitHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX
pacternii. OOpa3oBaHUE U pa3BUTHE

PackpbiBaTh cosiep:kaHre TEPMUHOB U
MOHATUI: TaMeTo(UT, CHOPOPHUT,
aHTEpUIUH, APXETOHUH, 3aPOCTOK,
Meracrnopa, 3apoJbIIIEBbI MEIIOK,
CUHEPTUbl, AaHTUIIO/IbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, JIBOMHOE
OIUIOAOTBOPEHHUE, POCT, MEPUCTEMA,
KaMOMii, meprobl OHTOreHE3a
BETKOBBIX PACTCHUN.
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CEMCHHU.

MexaHu3Mbl peryJisaiuyu OHTOreHEe3a
y PaCTeHUM U )KUBOTHBIX.
OdemMoHcTpauy

UuMu

[optper: C. I'. HaBamuH.
Tabnuirel U cxeMbl: «JIBoliHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX
pactenuii», «CTpoeHHE CEeMSIH
OJIHOJIOJIbHBIX U JBYAOJIbHBIX
pacteHui», «JKu3HEHHBIN UK
MOPCKOM KaIryCTbD», «/KM3HEHHBIN
MUK MXay, <« KU3HEHHBIN ITUKIT
MarnopoTHUKAY, «KU3HEHHBIN [TUKII
COCHBI».

NMNaGbopaTopHasd

paborTa
«CTpoeHue OpraHoB pa3MHOKEHUS
BBICHINX PACTECHUI

XapakTepu3oBaTh 0COOCHHOCTH
0€ecros0ro 1 MOJIOBOTO PA3MHOKEHUS
I[BETKOBBIX PACTEHHIA.

Boiensatb 0cOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y IBETKOBBIX PACTECHUH.
OnuceIBaTh MPOIECC IBOMHOTO
OTLIOJTOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBSICHATh €ro
MIPEUMYIIIECTBA 10 CPABHCHHIO

C OIJIOJJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

HUroro

t 8

HacCoB I10 TCMC

J_/lCTOpI/IH CTAaHOBJICHHUS U PA3BUTHUA

PackpbiBaTh coliepKaHU€ TEPMUHOB U

11

Tema «FfeHeTHKa

TCHETUKU KaK HayKu. PabOTELI

INOHATHUU. TCHCTHUKA, I'CH.

“Hay I&Ie%z[e?m, 'il'a):[ecd%nesa’,:"'[c 1\710&%15'. H ﬁeﬁoﬁcg]pngomn 3HAHHS HCTOPHH
M3IMEHYNBOCTMHN OpPT a RAMLOMLRBBIHHLIX YUEHBIX

BO3HHUKHOBCHHUA I'CHCTHUKH.

111

Hcropust cranoBieHUs
Y Pa3BUTHUS TEHETUKHU
Kak HayKu

B Pa3BUTUU T'€HETUKHU. PabOThI
H.K. Konbsriosa, H.M1. BaBuiosa,
A.H. benozepckoro, I'.Jl. Kapneuenko,

XapakTepru30BaTh OCHOBHBIE ATaIlbl
Pa3BUTHS TEHETUKU KaK HAyKH
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10.A. ®umumaenko, H.B. Tumodeena-
Pecogckoro.

demMoHCTpauum
[Toptpertsl: I'. Mennens,

I'. Ie ®pu3s, T. Mopras,

H. K. Koxenos, H. 1. BaBuinos,
A. H. benosepckuii,

I'. JI. KapnieueHko,

1O. A. ®unumnyeHko,

H. B. Tumodeen-PecoBckuit

11.2 | OcHOBHBIC TIOHSTHS H 1 OCHOBHBIE TEHETUYECKUE MOHATHS U PackpeiBath conepkaHue TEPMUHOB U
CUMBOJIbI T€HETHKHU CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, | IIOHATHUN: HACIEACTBEHHOCTD,
aJUIETIbHBIE T€HbI, aJIbTEPHATUBHbBIC HacJeq0BaHUE, U3BMEHYUBOCTD,
MPU3HAKU, TOMUHAHTHBIN U TE€HOTHI, (PEHOTHII, TEHOM, JIOKYC,
PELECCUBHBIN NPU3HAK, TOMO3UTIOTA, XPOMOCOMBI, aJUICJIbHbIC TE€HBI (AJIJICNHN),
reTepO3UroTa, YUCTast TUHUS, THOPUIBI, | ATbTEPHATUBHBIE MPU3HAKH,
reHoTurn, ¢eHoTur. OCHOBHbIE METO/bl | TOMO3UTOTa, TETEPO3UTOTA,
TE€HETUKU: THOPUI0IOTUYECKUM, JOMUHAHTHBIN MTPU3HAK, PELIECCUBHBIN
IUATOJIOTUYECKUM, MOJIEKYIISIPHO- MPU3HAK, YUCTAs JIMHUS, THOPHUJIBL.
TEHETUYECKUM. ITonp30BaTbCs TEHETUUECKOU
NeMoHCTpPpaLUM TEPMHUHOJIOTUEN U CUMBOJIMKOM
Tabymibl: «MeToabl TEHETUKI, JUTL 3AITCH CXEM CKPCLLNBAHIA
«CxeMbl CKpenuBaHus.
MNabopaTopHasd
paborTa
«/Ipo3zoduia kak 00BEKT TEHETUUECKHUX
VICCIICTOBAHU I
Hroro vacos no teme 2 _
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12 [ TemMma «3aKOHOMEPHOCTM
HacnengcTBeHHOCT 4 » 12/1IMoHOrMOpuIHOE CKPEIIMBAHKE. ' PackpeIBarh copepKaHue TEPMUHOB U
3aKOHOMEPHOCTH [lepBbiii 3ak0H MeHaemnsa — 3aK0H MOHSATUM: MOHOTUOPHUIHOE
HACIICIOBAHUS €AMHO00pasusi TMOPUIOB TIEPBOTO CKpPELIMBAHKE, YACTOTA TAMET,
TIPU3HAKOB. nokoJieHus. [IpaBuino TOMHUHUPOBAHUS. | TIOMUHUPOBAHUE, PACIICTIICHUE
MoHOTruOpHIHOE Bropoii 3akon Menaenst — 3aKkoH MPU3HAKOB.
paclleIUIeHUs IPU3HAKOB. OnwuceiBath onbIThl . MeHnens
[utosnornyeckne 0CHOBBI 10 U3YYEHHIO HACJIEIOBAHUS OJTHOU
MOHOTHOPHUTHOTO CKpPEITMBAHMUS. Mapbl IPU3HAKOB y TOPOXa MOCEBHOIO.
['unioresa YuCTOTHI ramer. [IpuBouTh POPMYTUPOBKH MEPBOTO U
deMoOHCTpPpauyuumn BTOpOro 3akoHOB I'. Menzens (3akoHa
[loptper: I'. Mennens. €MHO00pa3us THOPUIOB TIEPBOTO
TaGmuiet u cxembl: «IlepBblii U BTOPOH | TOKOJICHUS, 3aKOH PACIICIIIICHHUS
3aKOHbI MeHaemns». MPU3HAKOB) U OOBSICHATH UX
O6opyAoOBaHMUE :wvomens | WUTOJIOTHIECKUE OCHOBBL.
JUIS IEMOHCTDALIMHN 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHIHOTO
eTMHO06PA3HSA THOPHIIOB TEPBOTO CKPEIMBAHUS U PEIIATh TEHETUYECKUE
TIOKOJICHUS ¥ PAacUIEIUICHUs IPU3HaKoB, | SaAat1n Ha MOHOTrHOpHHOE
CBETOBOM MUKPOCKOII, MUKpornpemnapar; | CKPCHIMBaHIE
«dpozodunay.
MpakTunueckKkasn
paboTa «3yucHue
PE3yJIbTaTOB MOHOTHOPHUTHOTO
CKpEILIUBAaHUS Y APO30(PHITBDY
12.2 | Anammsupyroriee 1 AHaIM3UPYIOIEe CKPEIIUBaHUE. PackpeiBath conepkaHue TEpPMUHOB U
CKpelIBaHKE. [IpomexyTouHBINM XapakTep MOHATUH: aHAIIM3UPYIOLLIEE
| HernosHoe HacnenoBanus. Pacuiennenue | CKpeIMBaHKe, HEMOIHOE
JTOMUHUPOBAHUE MIPU3HAKOB MIPU HETIOJTHOM JTOMUHUPOBAHNE, KOJOMUHHUPOBAHUE.
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JAOMHUHHUPOBAHUMU.

demMoHcTpauum
Tabnuibl U CXEMBI: «AHAIU3UPYIOIIEE
cKkpemmBanuey, «Henonnoe

CocCTaBIsATh CXEMBI aHATU3UPYIOIIETO
CKPEIIUBAHUS U PEIIaTh TCHETHICCKIEC
3314 Ha aHAJIM3UPYIOIICe
CKpEIUBAaHUE W HEMOJTHOE

JIOMUHUPOBAHUE) AOMHUHHAPOBAHUC
12.3] JluruOpuaHoe Jlurubpunnoe ckpemBanue. Tpetuit | PackpeiBaTh cojiepkanue TEPMUHOB U
CKpEIIMBaHUE 3aKOH MeHens — 3aKOH HE3aBUCUMOIO | TIOHSATUM: IUTUOPHUIHOE CKpEIlIBaHUE,
HaCJIE0BaHUs MIPU3HAKOB. (heHOTUITUYECKUH paJiuKall.
[luTonorn4yecknue OCHOBBI OnuceiBaTh onbITh I'. MeHaens mo
JTUTUOPUIHOTO CKPEIIMBAHUS. M3YYEHUIO HACJIEIOBAHUS IBYX Tap
NeMoHCTpPpauum MPU3HAKOB Yy TOPOXa MOCEBHOTO.
Hoptpert: I'. Menzens. [TpuBOAKUTH HOPMYITHPOBKY TPETHETO
Tabnuipl U cxembl: « TpeTuit 3aKkoH sakona I'. Mennens (3akona
Memnpemns. HE3aBUCUMOTI'0 HACJICIOBAHUS
O6opynoBaHMUeE :Moxen, | IPU3HAKOB) M OOBSICHITH €rO
JUTSL IeMOHCTPALIMH 3aKOHA LUATOJIOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACIIEIOBAHHUS ITprMeHATHL MaTeMaTHYECKUI PacU€T C
IPU3HAKOB; CBETOBOM MUKPOCKOII, TOMOILBIO (HEHOTHIIYECKOTO pauKaa
MuKporpenapat «JIpo3oduia. 1 METOJa TIEPEMHOXKEHUST BEPOSITHOCTEHN
MpakTuuyeckas BAPUAHTOB PACUICIVICHUS] TPU3HAKOB Yy
pa6oTa MOTOMKOB 110 ()€HOTHITY U TEHOTHITY.
«V3yueHIe pe3yIbTaToB CocTaBiATh CXeMbl JUTHOPUIHOTO
JUTHOPHIHOTO CKPEINBAHHS CKpELIMBAHUS U PEIIaTh T€HETHYECKUE
y )IpOSO(l)HHBI» . 3a1a4M Ha I[I/IFI/I6pI/II[HOG CKpCHIMBaHHC
12.4 | CuennenHoe CuerieHHOE HacleI0BaHUEe IPU3HAKOB. | PackphiBaTh coliepkaHue TEPMUHOB U
| HACJICOBAHHUEC Pa6oter T. Moprana. CrernieHHoe OHSATHUM: CIEIUICHHOE Hacjel0BaHue,
MIPU3HAKOB. HacJeJ0OBaHUE T€HOB, HApYIIECHUE HapyILIEHUs CIIETJICHUS T€HOB,
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XpOMOCOMHas TEOPHUs
HACJIEICTBEHHOCTH

COCIUVICHUS MCXKY I'CHAMM.
XpoMOCOMHas TEOpHsI
HAaCJIEJCTBEHHOCTH.
OdemMoHcTpauwm

"

[Toptper: T. Mopras.

Tabmuiet u cxembl: «ClenieHHOe
HacJIeJOBaHUE MPU3HAKOB

y ApO30(OUITBD.

OGopyanoBaHMe :mMoaeob
I ACMOHCTpalu CLCITIIICHHOT' O
HaCJICAOBAaHU: ITPHU3HAKOB.

KPOCCHHTOBEp, PEKOMOUHAIIHSI T€HOB,
TEHETUYECKHUE KapThl, MOPTAHUA.
[TpuBoaUTH (POPMYIHPOBKH 3aKOHOB
MopraHa (3aKoHa CIEIICHHOTO
HACJIEI0OBaHUs TCHOB U 3aKOHA
HapyILLIEHUs CLETICHUSI MEKIY N'eéHaMu )
U OOBSICHITH UX LIUTOJIOTUYECKHE
OCHOBBI.

[lepeuncrAT OCHOBHBIE MTOJIOKEHUS
XpPOMOCOMHOM TEOpUHU
HACJIEICTBEHHOCTH.

Pemiats renernyeckue 3agauu

Ha CLEIUICHHOE HaCJICOBaHUE T'€HOB U
HapyLIECHUE CLICIUICHUS MEXIy TeHaMu

125

I'eneTuka mmona

I'enernka nmosa. XpoMOCOMHBIN
MEXaHU3M OIIPEICIICHUS T10J1a.
AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIl 1 reTepOraMeTHBIN
nos. ['eHeTnyeckas CTpykrypa
MOJIOBBIX XpoMocoM. HacnenmoBanue
MPU3HAKOB, CUEIUICHHBIX C MOJIOM.
OemMoHcTpauum
Tabaunel 1 cxeMbl: «I'eHeTHKa 11012,
«Kapuorun uenoseka», «Kapuorun
npo3odunsny, «Kapuotun nTuiibn

PackpsIBaTh cozepKaHue TEPMUHOB U
MTOHSATHN: ayTOCOMBI, ITOJIOBBIE
XpOMOCOMBI, TOMOTaMETHBIN 01,
reTEPOraMeTHBIN TTOJL.

OOBICHATH XPOMOCOMHBIN MEXaHU3M
OIIpE/CIICHNS 10JIa y OPraHU3MOB.
[IpuBOAMTE MPUMEPHI HACIIETOBAHUS
IIPU3HAKOB, CUEIJIEHHBIX C ITOJIOM.
CocCTaBIATh CXEMBI CKPEILINBAHUS U
peniaTh TECHETUYECKHE 3a1a491 HA
HacJaeA0BaHue IIPU3HAKOB, CLEIIJICHHBIX
C IOJIOM.
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[TpuBOANTH IPUMEPHI TEHETUYECKUX
3a0oJeBaHmil U AePEKTOB

y OPTaHU3MOB, CBSI3aHHBIX C ITOJIOBHIMU
XPOMOCOMaMHU

12.6 | 'enoTun kax
LIEJIOCTHAS! CUCTEMA

['eHoTHI KaK LI€IOCTHAs CUCTEMA.
[InerioTponus — MHOXKECTBEHHOE
JeiicTBUe reHa. MHOKECTBEHHBIN
ayuienusM. Bzaumonencraue
HEaJUICIbHBIX TCHOB.
KommneMeHTapHOCTh. DnucTas.
[Tommepust.

['eHeTnueCKHl KOHTPOJIb PA3BUTHUSA
pacTeHul, ’KUBOTHBIX U YEJIOBEKA, a
Takke (HU3UOJIOTHUECKUX TPOIIECCOB,
MOBEJICHUS U KOTHUTUBHBIX (PYHKITHH.
I'eHeTHUECKHE MEXaHU3MEI
CHUMOHOTreHE3a, MEXaHU3MBbI
B3aMMO/JICUCTBUS «XO3SIMH — MTApa3UT»
U «XO35TUH — MUKPOOHOMY.
I'eneTnyeckue acrieKTbl KOHTPOJIS U
M3MEHEHMS HACISACTBEHHOM
nH(pOpMalUK B TOKOJICHUSIX KJIETOK

Y OpPTaHU3MOB.

deMoOHCTpPpauyuumn
Tadnuiibl 1 cxeMbl: «MHOXECTBEHHBIM
ate3Mmy, «B3anmonelicTBre TEHOBY

_ PaCKpBIBaTL COACPIKAHNEC TCPMHUHOB U

MOHSATH: MHO>KECTBEHHOE JICIICTBUE
reHa (ruieorponusi),
KOMIIJIEMEHTapPHOCTb, MUCTA3,
MTOJIMMEPHSL.

Omnpenensite OpMbI B3aUMOJICHCTBHS
AJUIEIbHBIX U HEAJJIEIbHBIX TEHOB.
[IpuBOAUTE MPUMEPHI INIEUOTPOITHOTO
JEUCTBUS I'€HOB.

Pemuiats renernueckue 3agauu

Ha B3aHMOJICMCTBUE HEAIIEIbHBIX
TE€HOB

HNroro yacos o teme
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13

Tewma

«<3aKOHOMEpPHOC

Tk 1

B3anmonericTBue reHoTUIIa U cpeapl

PackpsIBaTh conepkaHue TEPMUHOB U

M3MeHYuUuBOCTMU» 131 npu GopMupoBaHuu (peHoTuUIa. MOHSTUN: N3MEHYHBOCTD,

V3MeHYHBOCTH N3MeHYnBOCTH IPU3HAKOB. HEHACJIEe/ICTBEHHASI U3MEHYUBOCTb,
KauecTBeHHBIE M KOJTMYECTBCHHBIE HACJICZICTBEHHAsI N3MEHYMBOCTb.
npu3HaKku. Buapl N3MEHUYNBOCTH: CpaBHUBATb HEHACJIEICTBEHHYIO
HEHACJICICTBEHHAS M HACJICICTBEHHAsI. | U3MEHUYHUBOCTh C HACJIEJCTBEHHOM.
demMoHCTpauum [IpuBOIUTH IPUMEPHI KAYECTBEHHBIX U
TaGmuiter v cxembl: «BUbl KOJIMYECTBEHHBIX IMPU3HAKOB
U3MEHUHNBOCTH. OpPraHU3MOB, MPOSIBICHUH
OGopyAoOBaHMWE :XKUBbIC |YyOPraHU3MOB HEHACICICTBEHHOMN 1
U TepOapHbIC HACJICICTBEHHON N3MEHUNBOCTH
AK3EMIUTISIPbl KOMHATHBIX PACTEHUM;
pucynk# (pororpadun) >KMBOTHBIX
C Pa3TMYHBIMH BUIAMH H3MEHYHBOCTH

13.2 | MoxudukarmoHHast 2 MonudukannoHHas U3MEHUYNBOCTb. ' PackpbIBaTh COfEPKAHIE TEPMHHOB 1

M3MEHUYHUBOCTh Ponb cpenpt B hopmupoBannu MOHATHI: MOIU(DUKAITMOHHAS, HITH

MOIU(PUKAITMOHHON U3MEHYHBOCTH.
Hopwma peakunu nipusHaka.
Bapuanmonsslii psx 1 BApUalHuOHHAS
kpuBas (B. Noranncen). CpoiicTBa
MOIU(PUKAIMOHHON U3MEHYUBOCTH.
demMoOoOHCTpauum
TabJUIIbl U CXEMBI:
«MoaudukarmoHHast U3MEHYUBOCTDHY.
OGopyAnoBaHMWe : KuBbe
U repoapHbIe

AK3EMILISPbl KOMHATHBIX PACTEHUI;
pucynk# (pororpadun) >KHBOTHBIX

(deHoTUnMYecKasi, U3MEHUYUBOCTb,
BApUAHTa, BAPUALIMOHHBIN Ps/I,
BAapUALMOHHAsI KPUBas, HOpMa
peaKury NpU3HAaKa,

MoAu(pUKALIUH.

XapaxkTepu3oBaTh CBOMCTBA
MOJIU(UKAITMOHHOW U3MEHYMBOCTH.
IToka3sIBaTh poJIb YCIOBUM BHEIIHEN
Cpelbl B pa3BUTHH MOAU(UKAITMIOHHON

- ©IBMCHYMBOCTU Y OPTaHU3MOB.

CtpouTh BapuallMOHHBIE PSIIbI U
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C MpuMepaMu MOTU(PUKAITMOHHON rpauK KpUBOl HOPMBI pEaKIn
NU3MCHYUBOCTH. IMPHU3HAKOB Y PA3JIMYHbIX OPTaHU3MOB
MabopaTopHasd

paborTa

«HccneqoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITUOHHON U3MEHYUBOCTH.
[TocTpoenne BapuaiMOHHOTO psiia v
BApUALIMOHHON KPUBOW»

13.3 | 'eHOTHIIMUYECKAS 1 I'eHoTHIIMUECKAsI U3MEHUMBOCTb. PackpsiBaTh copepxaHmue TEpPMUHOB U
W3MEHUYMBOCTb. CBoiicTBa FeHOTUITMYECKOM MTOHSTHH: KOMOMHATHUBHAS
KomOunaTnBHas W3MEHUYMBOCTU. BUIbI TEHOTUTIMUECKON | U3MEHYMBOCTh, MyTAaIllMOHHAS
W3MEHUYHMBOCTh W3MEHYMBOCTH: KOMOMHATHBHA, M3MEHYUBOCTh, KOMOUHAIINY, MyTaI1H.

MyTallMOHHasl. XapakTepu3oBaTh CBOMCTBA
KoMOuHaTuBHAsA H3MECHUMBOCTb. FeHOTUINYECKON M3MESHYNBOCTH.
Meii03 ¥ 110JI0BOM TIPOIIECC — OCHOBA OmnuckIBaTh MEWO3 U MOJOBOM MPOLIECC
KOMOMHATUBHOW U3MEHUYMBOCTH. KaK OCHOBY ITPOSIBIICHHUS Y OPraHU3MOB
Pons koMOMHATHBHON M3MEHYHNBOCTH KOMOMHATUBHOMN M3MEHUMBOCTHU.

B CO3/1aHNU T'CHCTUYICCKOTO IToka3pIBaTh HA KOHKPETHBIX MPUMEPAX
pa3sHOOOpaswst B Ipeferax OfHOr0 POJIb KOMOMHATUBHOW U3MEHYMBOCTU
BHJIA. B CO3JIaHUU I'€HETUYECKOTO
deMOHCTpPpauumn pa3Hoo0Opa3us OpraHU3MOB B IIpeIeIax
Tabmuue! 1 cxeMmbl: «KomOuHaTHBHAA OJIHOTO BHUJIA.

U3MEHUYHMBOCTELY, «Meno3y, ' CpaBHUBATh FCHOTUIINYECKYIO
«O1I010TBOPEHUE) M3MEHYUBOCThH ¢ MOAU(DUKAITMOHHON

13.4 | MyranmonHas 2 MyraunoHHas U3MEHYMBOCTh. Bribl PackpsiBaTh congepxanmue TEpPMUHOB U
U3MEHUYMBOCTb. MyTalWii: TEHHbIE, XPOMOCOMHBIE, TOHATUI: MyTallMu, XPOMOCOMHBIE

| 3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHEIE U mepecTpoiiku (abeppanun),

MYTAallMOHHOTI'O WHAYIUPOBAHHBIC MYyTalllH. ﬂ)leHBIC MOJIMIIJION AW, aHCYIIIIOW 1WA, MYTAHT,
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npoiiecca.
OIUTreHeTHKa

Y LUTOIIa3MATUYECKUE MYTALINH.
ComMarnueckue U MoJIOBbIe MyTallUH.
[IpyurHBI BOBHUKHOBEHHUS] MYTallUH.
MyTareHsl ¥ UX BIIASIHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTalIMOHHOTO Mpouecca. 3aKOH
TOMOJIOTUYECKUX PSIAOB

B HACJICCTBEHHOW U3MEHYMBOCTU
(H.W. BaBunos). BHesnepHas
W3MEHYUBOCTh U HACJIEACTBEHHOCTD.
SGnuzeHemuka u
anue eHomMUuKk a,

pob
snNuazeHemuyecKuUNX

a kK mopos

8 HacneodoseaHUuU
U U3MeH4YUBOC MU
peHOMUIMNUYECKUIX
npus3HakKoas

y opeaHU3MOE8 -

OemMoHcTpauum
[Toptpertsl: I'. Jle ®pus, B. Moranxcen,
H. 1. BaBuros.

Ta0auiel M cxeMbl: «I eHeTHyecKue
3a00JieBaHus YelloBeKay, « Buabl
MyTanum».
OGopyAnoBaHMUE :KuBbIE
U repOapHbIe K3EMIUISIPbl KOMHATHBIX
pacTeHul;

pucynk# (pororpadun) >KHBOTHBIX

C Pa3JIMYHBIMU BUIAMU

MYyTareHsbl.
[TpuBOAUTH IPUMEPHI MyTaLIUH,
BCTPEYAIOLINXCS Y PA3HBIX OPraHU3MOB.
Knaccudunuponats myranuu

10 pa3HbIM OCHOBAHUSIM.

Paznuuath Ha M300pakeHUIX (cxeMax,
Ta0JIuIaX ) TeHHbIC MYTaIlNH,
XPOMOCOMHBIE IIEPECTPONKH Pa3HBIX
BHUJIOB: JEIELNH, TYIUIMKALH,
TPaHCJIOKAllUH, NHBEPCUU; TEHOMHBIE
MYyTalHH.

CpaBHUBaTh MEX1y COO0M MyTaluu
pa3HbIX BUJOB.

XapakTepu3oBaTh CBOMCTBA
MYTAIllMOHHOW U3MEHUYHUBOCTH.
Ha3piBaTh NpyU4MHBI MyTalWN,
BBISIBIISITh UCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYXKarOIIEH cpelie
(KOCBEHHO).

[TpuBoUTH HOPMYIMPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIIOB U
HACJIEACTBEHHON U3MEHYMBOCTH

H. 1. BaBusioBa 1 000CHOBBIBATh €T0
3HAYEHUE IS IPAKTUKHU CEIIbCKOTO
XO035MCTBa




N3MCHYUBOCTH.
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MpakTunuyueckasn

pagGgorTa
«MyTanuin y APO30(QIIEI (Ha TOTOBEIX
MUKpOITpENaparax )»
Hrorowacos o Teme 5 — — -
9 Rd4APHOTHII HCJIIOBCKA. IVICKAYHAPO/IHAA PaCKpBIBaTB COI[Gp)KaHI/Ie TepMI/IHOB )51
14 |[Tema «feHeTMnka 4e mpkAtiadinerosanns renoma [OHSTHII: CEKBEHHPOBAHKE, KapTa
14.1 | 'eneruka venoBeka.

MeTtonsl

N\NA TlT/TTTT/THf‘II‘ﬁﬁ

yeoBeKa. MeTo bl u3y4eHUs TEHETUKHU
YyeJIOBEKa: TeHEaJIOrMYeCKHUM,
OJIM3HEIOBBIN, [IMTONCHETHYCCKUM,
MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMEHHOE OMpEICICHUE TEHOTUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAaHUE,
T€HOTUIIMPOBAHUE, B TOM YHCIIC

¢ nomorwto I11[P-ananu3a.
Hacnencrsenunie 3a001€BaHus
YyesnoBeKa. [ eHHble B XPOMOCOMHBIE
OoJie3HH yestoBeKa. boje3nu

C HaCJEJICTBEHHOM
PEAPACIONIO0KEHHOCTHIO. 3HAYEHNE
MEIUIMHCKON T'eHETUKH

B MIPEAOTBPAILICHUH U JICUCHUHU
IeHETHYECKHX 3a00JICBaHUM YEIIOBEKA.
Meauko-reHeTHUeCKOe
KOHCYJIbTHpOBaHKE. CTBOJIOBBIE
KJIeTKH. [IoHSITHE «TeHETUUECKOrO

' CHKBCHCOBBIE).

XpOMOCOMBI, TPOOaH/I, HACTEICTBEHHbIE
0osie3Hr (MOHOTE€HHBIE, ITOJUTEHHBIE,
TeHHbIE, XPOMOCOMHBIE), MEUKO-
T€HETUYECKOE KOHCYIbTUPOBAHUE,
J0pOJIOBasi AMArHOCTUKA, AaMHUOLICHTE3.
[lepeuncnsiTe 0COOEHHOCTH U3y4EHUS
TE€HETUKH Y€JIOBEKA U METO/IbI
MEJIULIMHCKON T€HETUKH.
XapakTepu3oBaTh METO/IbI U3YUCHUS
T€HETUKH YeJIOBEKa (T€HEAIOTHUECKUH,
OJIM3HEIIOBBIN, IIMTOI€HETUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKU N,
MONYJIAIIMOHHO-CTaTUCTUYECKU ).
OnuceIBaTh LENH, 33/1a41 U
JOCTHUKEHUST MEXKAYHAPOIHOU
porpamMMsl «I '€HOM YENOBEKay.
Paznnuarh Ha M300pakeHUsIX (cxemax,
Ta0JIMIIAaX ) KapThl XpPOMOCOM
(renernyeckue, GU3MUECKUE,

91



denepanpHast padouas nporpamma | buomorus. 10—11 kmaccel (yriay0iaEéHHBIH YPOBEHB)

rpy3a». DTHUYECKHUE ACTIEKThI
UCCIIEZIOBaHUH B 00J1aCTH
PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnyeckue (PakTOPHI MOBBIIIEHHON
YYBCTBUTEJIBHOCTH YE€JIOBEKA

K (pU3HUECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKPYKAIOIIEH Cpebl.
['eneTnueckas NpeapacrnonoKEHHOCTb
YEJIOBEKA K MaTOJIOTUSIM.
deMoOHCTpauum
Tabauie! u cxembl: «Kapuortun
4eJI0BeKa», «MeToIbl U3ydeHus
TEHETUKH YeJIOBEKay», « eHeTnueckue
3200JIEBaHMSI YETIOBEKAY.
MpakTunueckasn
paborTa

«CocTaBlleHHE U aHAJIA3 POJIOCIIOBHON

OnuceIBaTh METOJIBI COBPEMEHHOTO
onpeeeHUs FTEHOTUIIA OpraHu3Ma.
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
TCHOTUIIUPOBAHUE, B TOM YHCIIC

¢ nomoupo I11[P-ananu3a.
XapakTepru30BaTh HACIEACTBEHHBIC
3a00JIeBaHUs YEJIOBEKA U 3a00JICBAHHS
C HACJIeCTBECHHOM
MPEAPACIIONI0KEHHOCTHIO.
CpaBHUBaATh '€HHBIE, XPOMOCOMHBIE
00JIC3HHN YeTI0BEKA M OOJIC3HU

C HACJIECACTBEHHOU
MPEPaCIIOI0KEHHOCTHIO.

VY craHaBiIMBaTh B3aUMOCBS3b MEXKITY
HACJICICTBEHHBIMH 3200JIeBaHUSIMU

YeJI0BEKA U UX T€HETUUYECKOU OCHOBOM.

OO0O0CHOBBIBATH 3HAYEHUE MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS
B IIPEIOTBPAIIICHUN U JICUCHUN
HAacCJIEACTBEHHBIX 3a00J1€BaHMI
yeJIoBeKa

HMToro 4acoB 110 TemMe 3 _
15 Tema «Cenekuyumsa opraHums mMoB »
15.1 | OcHOBHBIC TTOHSITHS 1 JlomecTukanus U CeneKIus. PackpeiBaTh copep:kaHMe OCHOBHBIX

CCJICKIIMHU

3apokIeHUE CEJICKIUU U
JIOMECTHUKAIIMU. YUECHUE
H.M. Basusiosa o LleHTpax

MMOHSTHUM: CeJICKIIMS, JOMECTHUKAIIHS,
MIPUMUTHUBHAS CEJICKIIUA,

- KOMOMHATHBHAsS CEJICKIIHS, COPT,
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IMPOUCXOKACHUA U MHOFOO6pa3I/IH

KYJIbTYPHBIX pacTeHui. Poib cenekuun
B CO3JJaHWH COPTOB PACTCHUU U MOPOJ

KUBOTHBIX. COpT, MOpOJA, IITAMM.
3aKOH TOMOJIOTUYECKUX PSIOB

B HACJICJICTBEHHON N3MEHYNBOCTH
H.!N. BaBuiosa, ero 3HaueHHE

JUISL CEJIEKITMOHHOM pabOThI.
deMoOHCTpPauwm

7

[Toptpetsr: H. U. BaBuios,

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

I I1. JIykpsHenko, b. JI. Actaypos.

Tabauiel u cxembl: «LleHTpbI
IPOUCXOKICHHUSI © MHOT000Opasus
KYJIBTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKHX PSIIOB

B H&CHCI[CTBGHHOfI HU3MCHYHUBOCTIN.

JllabopaTopHasd
paborTa

«3yyeHune copToB KyJIbTYPHBIX
pacTeHni U MOPOJ JOMAITHUX
KUBOTHBIX)

MOpOJa, IITAMM.
[lepeunciaAT OCHOBHBIE ATaIlbl
Pa3BUTHS CEIIEKIIMU KaK IpoIecca u
HAYKH.

XapaKkTepu30BaTh COACPKAHUE YUCHUS
H. U. BaBumnosa o LlenTpax
MIPOUCXOXKIEHUS U MHOTOO0pa3us
KYJIbTYPHBIX PACTEHUH.

[Toka3zpiBaTh LIeHTpBI TPOUCXOKIECHUS U
MHOT'000pa3us KyJIbTYPHBIX PACTCHUHN 1
LleHTpBI TOMECTUKALIMN JOMAIITHUX
JKMBOTHBIX Ha KApTE€ MUPA, CBA3BIBATH
MX MECTOIIOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS IPEBHENIIINX
UBUJIN3AIAH.

CpaBHUBAThH COPT, TOPOTY, IITAMM

C BUJIAMU-POJIAYAMM.

OO60CHOBBIBATH 3HAYEHUE 3aKOHA
TOMOJIOTUYECKUX PSIIOB B
HACJIEICTBEHHOW NU3MEHYMBOCTH

H. W. BaBusnosa [iJ1s1 CeIEKIIMOHHOM
paboTHL.

OnuceIBaTh NEPCIIEKTUBBI
JOMECTHKAIIMU U CO3/IaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, IOPOL
JIOMAITHUX )KUBOTHBIX U IIITAMMOB
MHKPOOPTraHU3MOB
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15.2

- MeTtonbl

CEJIECKIIMOHHOM
pabotel. CoxpaHeHue,
W3y4CHUE U
HCII0JIL30BaHUEC
TeHETUUECKHUX

pecypcoB

MeTo/b1 ceneKIIMOHHON PabOTHI.
HckyccTBEeHHBIM 0TOOP: MacCOBBIN U
VHJIUBUAYaTbHbIN. JTarbl
KOMOWHAITMOHHON CEICKITNH.
HcnbiTanue npon3BoauTeIeu

1o MoToMcTBYy. OTOOp MO TEHOTHITY

C TIOMOIIIBIO OIICHKH (peHOTHIIa
MIOTOMCTBA M OTOOP 1O TEHOTHUITY

¢ moMonibsto aHanuza JIHK.
HcKkycCTBEHHBIN MyTareHes3 Kak MEeTO/1
CEJICKIIMOHHON pabOoTHI.
PaguanmoHHbBI 1 XUMHUYECKAN
MyTareHe3 Kak MCTOYHUK MYTallui

y KyJbTYPHBIX (DOPM OpraHH3MOB.
Hcnonbs3oBaHrEe T€HOMHOTO
PEIaKTUPOBAHUS U METOJIOB
pekoMmOuHaHTHBIX JIHK 17151 mosrydaenus
MCXOJHOTO MaTepuaia Jis CEJCKINHU.
[Tomydyenune noaMIIONI0B.
BuayrpuBumoBas rudpuauzamms.
bruzkopoicTBEHHOE CKpENIMBaHuUE,
ui nHOpuauHT. HepoacTBeHHoe
CKpEIIMBaHNE, WA ayTOPU/IMHT.
I'eTepo3uc u ero npuyrHBLI.
Hcnons3oBanue rereposuca

B cexekmu. OtnanéHaas
rubpuauzanus. [IpeononeHue

' PackpbIBaTh cofiepKaHUe TEPMUHOB U
TIOHATHUI: HCKYCCTBEHHBIN 0TOOD,

MIPOU3BOUTEIH, IKCTEPHED,
OJIM3KOPOICTBEHHOE CKPEIIMBAHUE, UITU
WHOPHJIUHT, HEPOJICTBEHHOE
CKpEIIMBaHUE, U ayTOPUIUHT, YUCTas
JIMHUS, TeTepo3nc (THOpHIHAs Crita),
T€HOMHOE pEJaKTHPOBAaHHUE,
MCKYCCTBEHHBIN MyTareHes, GakTophbl-
MYTareHbl, MOJUILIOUbL, OTAATIEHHAS
rudpuIn3aIys, CCKBeHUPOBaHUE.
XapaKkTepu30BaTb OCHOBHBIE METO/IbI
CEJIEKIIMU PACTCHUM U KUBOTHBIX:
MCKYCCTBEHHBIN 0TOOp U
TUOPUIU3AITHIO.

CpaBHMBaTh MAaCCOBBI HCKYCCTBEHHBI
0oTOOp C WHIUBUAYaJIbHBIM, MMOKAa3bIBATh
WX 3HAYEHUE IS CEJICKIIUU
KYJIbTYPHBIX PACTEHUU U IOMAITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE MPUMEPHI
OTJANEHHON THOPUAN3AIIMN B CEICKITUU.
OnuceiBath onbIT I'. J1. Kapnieuenko

I10 TIPEOIOJICHUIO OSCILIONUS
MEXBHUIOBBIX THOPHIOB.

Pasnuuare Ha n300paxkeHusx (cxemax,
TaOJIMIIAX) Y OTACIBHBIX
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0OeCIuIOaMsI MEKBUIOBBIX FI/I6pI/II[OB.
JlocTrKEeHUs CeNIEKIIMU PACTEHUMN U
KUBOTHBIX. «3 € /1 é H a S
peesonwyus§ »
CoxpaHeHHe N N3YUCHUC I'CHCTUYCCKUX
PECYPCOB KYIbTYPHBIX PACTEHUMN U UX
JTUAKUX POJIAYEH I CO3JAaHUSI HOBBIX
COpPTOB U THOPUJIOB
CENBbCKOX03INCTBEHHBIX KYJBbTYDP.
M3syvyeHue,
coxpaHeHUEe U
ynpaeneHue
2eHemu4yYecKumMuU
pecypcamu
cenbCKOXO03sUcCmee
HHBbBX U
npomMbiC 108 blX
XUBOMHBLIX 8 Ue€enfX
ynyd4dyuweHUSs
cywecmeytwwux u
co30aHUS HOB8BIX
nopod, nuHuUU U
Kpoccoe,8 mowm
yucrne c
npumMeHeHUEM
CoOB8peEMEHHBbIX

Me modoe Hayu4HBblX
uccneooeaHUdU,
nepedoeblx uded u
nepcrnekKkmueHblX
mexHonoeudu

deMoHCTpauyuumn

MIPEJICTaBUTEIICH KOHKPETHOTO COpTa U
ITOPOJIbI XO3SIMCTBEHHO 1ICHHBIC
MIPU3HAKH, HEOOXOIUMBIC YCIIOBEKY.
XapakTepru3oBaTh POJIb CEICKIUN

B 00eCriedeHuH MPOJI0BOILCTBEHHON
0e30MacHOCTH YeIIOBEUCCTRA.
[IpBOIUTH KOHKPETHBIE MPUMEPHI
JTOCTH)KCHUHN CEJICKIIMM KYJIBTYPHBIX

pacTeHUH 1 JTOMAIIIHUX >KMBOTHBIX
B Poccun




[loprpetsl: H. Y. BaBuiios,

N. B. Muuypumn, I'. 1. Kapneuenko,
H. bopnoyr, JI. K. bensies.
Tabmuuel 1 cxeMbl: «MeToIbI
cenekumy, «OtnanéHHas
rubpuan3zanus», «MyrareHes».
MNabopaTopHasd
paborTa

«3yueHre METOI0B CENEKIINU
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pacTeHuin»
MpakTunueckasn

paborTa
«IIpuBuBKa pacTeHH».
QK CKYPpPCMUA «OCHOBHBIC
METOJIbI 1
TNOCTHKEHUS CEJIEKIIMU PACTEHUHN U
KUBOTHBIX (Ha CEJIEKIINOHHYIO
CTaHIINIO, MIJIEMEHHYIO (pepMmy,
COPTOUCIIBITATENBHBIN Y9aCTOK,
B TCILUIMYHOE XO3IHCTBO,
B JIaDOpaTOPHIO arpOyHUBEPCUTETA WU
HAy4YHOTO LICHTPA)»

Htoro gacoB mo Teme 4 OOBCKTHI, UCTIONIB3YCMBbIC PackpeiBaTh conepxaHne TEPMUHOB U
16 = E B OMOTCXHOJIOTNH, — KJICTOYHBIC " MIOHSITUU: 6I/IOTCXHOJ'IOFI/I$I,
éeMa «<bnoTtTexHonor TN4YeckKasd monor A »
WicBelhicGotinttybef TPaAHHHOHHa% g'}iOTeXHGHOFHH,
16.1 | buorexHonOrNs KaK

HayKa U 0Tpacilb
IIPOM3BOJICTBA

MUKPOOPTaHU3MBbI, UX XapaKTEPUCTUKA.
TpagunnonHass OMOTEXHOIOTHUS:
xJie00neueHue, MOJIyIeHUE
KHCJIOMOJIOUHBIX TIPOTYKTOB,
BUHOZAEIME. MUKPOOMOJIOrnyecKuii
cuHTe3. OOBEKTHI
MUKPOOHOJIOTHUECKUX TEXHOJIOTUH.
[IpousBoacTBO O€NKa, AMUHOKUCIIOT U
BUTaMHUHOB.

JemMoHCTpauum
Tadonuiel U cxeMsl: «VICIop30BaHme

MUKPOOHOIOTMYECKUIN CUHTE3,
MUKPOOHOIOTHYECKAs TEXHOIOTHSI.
[lepeuncnaTes HampaBiIeHUs
OMOTEXHOJIOTHH; TIEJIU U 3a]1a4H,
CTOSIIITUE TIepe]T OMOTEXHOJIOTHEH.
XapakTepu3oBaTh 00bEKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJIETOYHBIE U TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METOIBI
TPaIUIIMOHHOW OMOTEXHOJIOTUH 1
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MHKPOOPTaHU3MOB B IIPOMBIILIEHHOM
IIPOU3BOJICTBEY.

JlabopaTopHasd

paborTa
«M3yuenune 0ObEKTOB
OMOTEXHOJIOTUI.

MpakTunueckKkasn

paborTa

«ITomydeHre MOJIOYHOKHUCIIBIX
MIPOTYKTOB.

QKCKypcus
«buoTtexHomorus —

BaYKHEUIIIAsi MPOU3BOIUTENIbHAS CUIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTMYECKOE
MIPOU3BOICTBO)»

JTOCTIKEHUS MUKPOOMOJIOTHIECKOM
TEXHOJIOTUH.

OO0O0CHOBBIBaTh 3HAUECHUE
OHMOTEXHOJIOTUHU

IUIA CENbCKOXO03SIHCTBEHHOTO
MIPOM3BOJICTBA




16.2

OcHOBHBIE
HaIpaBJICHUS
CHUHTETHUYECKOU
ononorun

Coznanue TeXHOJIOTUH U
WHCTPYMEHTOB LIEJICHAIPABICHHOTO
U3MEHEHUS U KOHCTPYHPOBAHUS
TE€HOMOB C II€JIbIO TTOJTY4YECHHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
COZIEpIKAIIUX HE BCTPEUAOIINECS

B IIPUPO/I€ OMOCUHTETUYECKHE MTYTH.
Knerounas nnxxenepusi. Metobl
KYJIbTYPBI KJIETOK U TKAHEH PACTCHUMN U
#*uBOTHBIX. Kpriobanku. ComaTuyeckas
rUOpUIU3alUsS U COMAaTHUYECKUI
sMOpuorenes. Mcnosb3oBanue
ranjouJIOB B CEJIEKIIMU PACTCHHUIA.
[lonydyeHUEe
MOHOKIJIOHAaAIbHBbIX
aHmume1in -

PackpriBaTh cojiepkaHrue TEPMUHOB U
MOHSTUI: KJIETOUHASI HHXKEHEPUS,
KJICTOYHAS] TEXHOJIOTHSI, METOI
KYJIbTYPBI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTbD, ITIOPUIIOTEHTHOCT,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHAIBHOE
Pa3MHOKEHHE PACTEHUM, cCOMaTUUeCKas
rudpuan3aIus, rarjaou ibl, THOPUIOMBI,
MOHOKJIOHAJIBHBIC U TTOJIUKIIOHAIbHBIC
aHTUTENA, METO/ TPAHCIIJIAHTALIUH SIIEP,
KJIOHUPOBAHUE.

XapakTepu3oBaTh OCHOBHBIC
HaIpaBJICHUS] CHHTETUYECKON
OMOJIOTHH.
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Mcnonb3oBaHUeE
MOHOKIOHAIb HBbIX
u
MonukImnOHAaAIbHBbIX
aHmumen

8 MedUuUlyUHE -
HckyccTBenHOE

OIUIOAOTBOpEHNE. PEKOHCTpYKIIMS
HfIHGKJIGTOK " KIIOHUPOBAHUC
KNBOTHBIX. MGTO,I[ TpaHCILUIaHTallu1
SIAEP KIIETOK.
TexHonoauu
o30opoennieHUSH,
KynbmueupoegaHUs
u
MUKPOKITOHAaGlnbHOR
O pa3MHOXeHUSH
cennbCKOX03s5UCcms
€HHbBIX KYynbmyp.
OemMoHcTpauum
Tabmaunel 1 cxeMbl: «KiteTouHas
WHXXCHCPU S

OnuceiBaTh Ha KOHKPETHBIX IIPUMEpax
METObI KIIETOYHON MHKEHEPHUH.
[IpuBOAUTE IPUMEPHI HCTIOJIB30BAHUS
MOHOKJIOHQJIBHBIX Y TIOJIMKJIOHAJIBHBIX
AHTUTEI B MEIULIMHE,

OneHuBarh 3HAYEHUE CUHTETUYECKOU
OMOJIOTUU JJISl CEJIbCKOTO XO3SIICTBA M
MEIULIVHBI




16.3

XpoMOCOMHas 1
reHHasi MH)XeHepus

XpOMOCOMHAs ¥ T€HHAs1 NHKEHEPUS.
NckyccTBEHHBIM CUHTE3 T€Ha U
KOHCTPYUPOBAHUE PEKOMONHAHTHBIX
JJHK.Co3 0aHUE
mpaHCe®eeHHBbIX
OpeaHU3 MO 8 .JlocTwxkeHus
U

IIEPCIIEKTUBBI XPOMOCOMHOW W T€HHOU
WHXEHEPHUH. DKOJIOTUYECKUE U
ATUYECKHE TPOOIEMBbI TEHHOM
VUHXECHEPUH.

OemMoHcTpauum
Tadomuiel u cxemsl: «I eHHas
VHKCHEPUSD)

PackpbiBaTh coqiep:kaHre TEPMUHOB H
MOHSTHI: TeHHAs HHXEHEPHUSI,
PECTPUKIMOHHBIE SHIAOHYKJICA3bl
(pecTpuKTa3bl), JIMIIKKUE KOHIIHL,
IJIa3MUJIbI, PECTPUKIIUS, TUTUPOBAHUE,
TpaHchopmanus, CKpUHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOU(PUIIMPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METOIBI PENPOLYKTUBHOTO
Y TEPANEBTHYECKOIO KIIOHUPOBAHUS,
KJIETOYHbIE TEXHOJIOTHUH U CIIOCOOBI
T€HETUYECKON UH)KEHEPHUH.
XapakTepu30BaTh JOCTUKEHUS TEHHON
WHKEHEPHH.
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OueHnBaTh SKOJIOTUUECKUE U
THYECKUE TIPOOTIEMbl KJIOHUPOBAHUS U
CO3JaHusl TPAHCTEHHBIX OPraHU3MOB,
IIEPCIIEKTUBBI PA3BUTHSI XPOMOCOMHOU
Y TEHHOU UHXKEHEPUU

16.4

MemunuHckue
OMOTEXHOJIOTUNA

Menunuackre ONOTEXHOJIOTHH.
[loc meeHOMHas
uUuuagposas
MmeduuyuHa -My~P -
duaeHOCMUKa

Me ma 6 0710 MH bl U
aHanuas,
2eHoueHmMpuyec
Kul aHanusas
npomeoma
yenoeeka 0ns
oOuUyeHKuU
cocmosHUS eeo
30o0poe8bH
Mcnonb3o0oBaHUE
C me 07108 blX

K Iemok
TapeemHas
mepanus pakKka -
3D-6uUoOUHXeHepus
onsa pas3pabomku
¢y HOamMe Hma b HbIX
OCHOB
MeOoOUuUUHCKUX
mexHoOMnoeudu,
co30aHUs=s
KOMIMMEeKCHBbIX

PackpeiBars conepxaHue TEpPMUHOB U
MTOHATUI: MEAUIUHCKAS
OMOTEXHOJIOTHsI, METa0OJIOMHBII
aHaJIU3, TCHOLICHTPUYECKUI aHaJIU3,
MIEPCOHAIN3UPOBAHHAS MEIUIINHA,
pereHepaTruBHas MEIUIINHA.
XapakTepru3oBaTb METObI
MeTa00JIOMHOT'O U T€HOIEHTPUYECKOTO
aHaJIN3a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTok; [11{P-quarnocTuky; TapreTHyro
TEpaIuio paka




mKk aHeuU
coyemaHuewm
mexHoOnoeudu
mpéxmMepHOReO
buonpuHMUHea U
CKagpponduHea

Onsa peweHusa 3adady
nepcoHanus3upoesgaH
HoUu MeOuUuUUHHBbI-
Cos3daHue
8E€KMOPHBLIX 8aKUUH
C yuensbi
obecneyeHUSH
KoMbuHUpPpoOBAaHHOLU
3auwumb om
6036byoumened
oOPBMU,
ycmaHOB/TEHUE
MOIMeKYyISapHblX
MeXxaHUu3mMmoS8
QYHKUUOHUpPpOBAHUS
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102

PHK-coO0epxauwux
gupycos,

8 bI3 bI8 @ O WU X
ocobo onacHG®BbEe
3abonesaHus
yenoseeka u

XU B8 0 MH bl X

Hroro 4acoB 110 Teme

PesepBHOE Bpems

i

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11
KITACC
Hanvenoanme Komgectso I OCHOBHBIE BUJIBI ICSTEIBHOCTH
pOrpaMMHOE COICpKaHUE
No 00y4JaroIIuXxcs
, y4eOHOTO »

l | TeppeamcxkBapoXOoeHUWEe M pa3BUTUE

39 BONWUMUOHHBLIX NpeagcTaBNMeHNN B 6mMmonor mu »

1.1 | DBomrorMOHHAS 1 DpommormodHas Teopus Y. Jlapeuna. PackpbIBaTh cojiepskaHre TEPMUHOB H

rr Tr

[Tpennochuik BOZHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HayyHas
nearenbHocTh Y. JlapBuHa.
OemMoHcTpauum
[Toptpetsl: Apucrtorens, K. JIunuei,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabuuiibl U cxeMbl: «CrucTeMa >KUBOU
npuposl (1o K. JIuauero)»,
«JlecTHHIIA )KUBBIX CYIIECTB

(o Jlamapky)», «MexaHu3m
dbopMHUPOBaHUS TTPUCTIOCOOTICHUI

Yy PaCTEHUH U )KUBOTHBIX

(o Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsusa Y. Jlapsunay,
«Haxonku Y. Jlapsuna»

MOHATUI: KPEallMOHU3M, BUJ,
cucTeMaTuKa, OMHapHasi HOMEHKIIATypa,
MCKYCCTBEHHAs1 CHCTEMA
KJIacCU(pUKAIIMU OPTaHU3MOB,
VCTOPUYECKUI METOJI, JAPBUHU3M.
XapakTepu30BaTh B3I b
Apucrorens, OMmnenokia, Jlykpenuns
Kapa, [Ix. Pes Ha pazButHe XKUBOi
IIPUPOJIBI.

OuenuBats Bknaj K. JIunnes

B pa3BUTHE OMOJIOTUU.

CpaBHUBATH B3IJISbI HA BUJ U
spomonnio K. Jlunnes, K. b. Jlamapka
n Y. [lapBuHa.

Kputnuecku oneHmnBarhb
KpEalMOHNCTCKHUE B3IJISI/IBI HA )KUBYIO
IPUPOY.

[lepeuncnaTh KyJIbTYpHO-UCTOPUUYECKHE
Y €CTECTBEHHO-HAYYHbIE MTPEANIOCHIIKH
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MOSIBJIEHUS 3BOJIIOLIMOHHOW TEOPUHU

Y. JlapBuHa.

OnuceIBaTh poJib HCTOPUYECKOTO
METO/1a.

N3narath CyliHOCTH 3BOJIIOIMOHHON
teopuu Y. /lapBuHa.

HaspiBaTb ocHOBHBIE (haKThI OHOTpaduu
Y. JlapBuHa u 3Tarbl CO3JaHUSI UM
ABOJIOLMOHHON TEOpUU

1.2

JIBHOKyIIAE CUIIBI
SBOJIIOIIMH BUI0B
o Y. /lapsuny

JIBUKYIIIME CUITBI HBOJIFOIIUUA BUOB
no Y. /lapsuny (BbICOKas
MHTEHCUBHOCThH Pa3MHOXKEHUS
OpraHU3MOB, HACJIEICTBEHHAs
M3MEHYUBOCTh, O0pb0a

3a CyIIECTBOBAHUE, ECTECTBEHHBIN U
MCKYCCTBEHHBII 0TOOD).
deMOHCTpPpayuumn

IToptper: Y. /{apBuH.
Tabauie! u cxembl: «Dopmbl GOPHOBI

3a cylecTBOBaHue», «llopoasl
ronyoeiy, «MHoroobpasue
KyJbTYPHBIX (DOPM KaIycThI»,
«[Topojpl TOMANTHUX )KUBOTHBIX,
«Cxema 00pa3oBaHHsI HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHUS JBIKYIIIMX CHJI
DBOJTFOIIHI

PackpbiBaTh coliepKaHUE TEPMUHOB U
MOHSATHUN: HACJIEICTBEHHOCTb,
M3MEHUYMBOCTh, HICKYCCTBEHHBIN 0TOOP,
O0opn0a 3a cyIiecTBOBaHNUE,
€CTECTBEHHBIN 0TOOP.

N3naraTe CylIHOCTb YYEHUS

Y. /lapBruHa 00 UCKYCCTBEHHOM OTOOpE.
XapaKkTepu30BaTh JIBHXKYIIUE CUIIbI
ABOJIIOLIAM BUIOB 1O [[apBrHYy.
[IpuMeHsITh 3HAHUS O JBHOXKYIIUX CHUJIAX
ABOJIIOLMH BUAOB N0 [{apBuny

JUIsl OOBSICHEHUSI MHOT000pa3usi BUIOB,
MOPOJ JOMAIIIHUX >KUBOTHBIX U COPTOB
KYJIbTYPHBIX paCTECHUN
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1.3 | ®opmupoBaHue 1 OdopmiteHre CHHTETHYECKOM Teopun | PackpeIBaTh cofiepyKaHue TEPMHHOB U
CUHTETUYECKOU spomoruu (CTI). HelitpanbHas MOHATUI: TAPBUHU3M, MyTalllH,
TEOPUH IBOJIIOIUU Teopusi 3BoOIMU. CoBpeMeHHast MYTAI[MOHHBIN Mpoliecc.
ABOJIIOIIMOHHAS OUOJIOTHUS. OOBICHATH TPUUUHBI KPU3HKCA
3Ha4YeHHUE IBOIIOIMOHHON TEOPUU JIApBHHM3MA.
B ()OPMUPOBAHUH €CTECTBEHHO- OOG0CHOBBIBaTH 3aKOHOMEPHOCTh
HAY4YHOM KapTHHBLI MUDA. TpanchOpMAaLKU JapBHHU3MA
AdeMoHcCcTpauyuwum B CUHTETUYECKYIO TEOPUIO IBOIIOLIUH
Ioprpersl: C. C. YeTBepHKOB, (CTD).
1. W. llImanerayses, x. Xonaeis, W3zmarate ocHOBHBIE mojoxeHust CTD.
A. K. benses. OnenuBarh Bkiaz ['. [le @pusa,
Tabauitel U cxeMbl: «OCHOBHBIC C. C. YeTBepHKOBa,
MTOJIOKEHUSI CHUHTETUYECKON TEOPUU N. N. llImansraysena, /. K. bensena
3BOJIFOLUN B (popmupoBanue CTD.
OuenuBatsh 3HaueHue CTO
B (popMUpOBaHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHbI MUpa
HToro 4acoB 110 Teme 4 _
2 Tema «MMKpOQBOHIOLIMFIMeé pe3ynbTaT bl»
21 | Dramu 3 | [lomynsiius Kak deMeHTapHas PackpsiBaTh conepxaHue TEPMUHOB U
3BOJTIOLIOHHOTO eauHuia sBosonnu. CoBpeMeHHbIE MOHSATHN: MUKPO3BOJIIOIUS,
nporecca; METO/IbI OIIEHKH T€HETHUYECKOTO MaKpO3BOJIIOLINS, MyTallUH, TOMTYJISIIUSA,
MUKDPO3BOJIFOLIHS U pa3zHoo0pa3us U CTPYKTYpPHI KOMOMHAIMU T€HOB, TeHO(OH,
MAaKpOABOITIOLIS. nonyssiuui. Mi3smenenue renogonaa 3JIEMEHTAPHOE DBOJIIOLIUOHHOE SBJICHUE.
Tomysirust — MOMYJISILINK KaK 3JIEMEHTapHOE XapakTepu3oBaTh MUKPOIBOJIIOIHNIO KaK
3JIeMEHTapHas! HBOJIIOLIMOHHOE SIBJICHUE. 3aKOH JTaIl MOSIBIECHUS IPUCIIOCOOJIEHUN U
eJIMHUIA YBOJTIOLIH | TEHETUYECKOTO paBHOBECHS BUI000pa30BaHMUS.
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JIx. Xapau, B. BaiinGepra.
deMOHCTpPpauwm

n

Tabauiel v cxembl: «MyTallMOHHAS
U3MEHYUBOCTBY, «Ilonmymsanronnas
CTPYKTypa Buaa», «Cxema nposiBICHUS
3aKoHa Xapau—BaiiHOepray.
JlabopaTopHasd
paborTa

«BblIsiBIEHNE U3MEHUUBOCTHU y 0COOE
OJTHOTO BUJA»

XapakTepHu30BaTh MOMYJSLHNIO KakK
AIIEMEHTAPHYIO €IMHUILY SBOJIIOLUH.
[lepeunciATs NPU3HAKU UACAITBHON
MOMYJISIIIUU U OOBSICHATD YCIIOBUS
BBITIOJIHEHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHSTh UMEIOIIIUECS 3HAHUS

111 OOBbSICHEHUS] IPUYUH U3MEHYUBOCTH
y 0co0Oeil 0JTHOTO BUJIa

2.2

DJleMEHTapHbIE
(bakTOphI IBOJIIOIIUN

OnemeHTapHbIe (GaKTOPHI (IBIKYIIINAE
CHWJIBI) DBOJIOIMK. MyTarimoHHBIN
nporiecc. KomOunaTuBHas
M3MEHYUBOCTb. J[peiid reHoB —
CIIy4ailHble HEHAIIPaBJIECHHBIE
W3MEHEHUS YaCTOT aAJIeIeH

B nonyssinusix. Ihdext ocHoBaTesl.
Qppe km

6 ymbinodYHOeEO

2 0pblWK a -
CHuXxeHuUeE
ceHemu4yeckKkoeo
pa3Hoobpas3us§.
npuyuHBL U
cnedcmsus -
[lposeneHUuUeE

3 gppek ma dpeduca

2 e HOoBSs

PackpbiBaTh coniepikanre TEPMUHOB U
MOHSATUI: MYTAallMOHHBIM ITpOLECC,
KOMOWHATUBHAS U3MEHUYHBOCTb,
TOMYJISIITMOHHBIC BOJIHBI, Ipeii() TCHOB,
MUTPALAN, U30JISIIHS, TeorpaduyecKas
(mpocTpaHCTBEHHAs ) U3OJISIHA,
ounonoruyeckas (pernpolyKTUBHAs)
u3ossus, 3gd ekt ocHoBarens, d3PphexT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepru3oBaTh JIEMEHTAPHBIC
(bakTops! (ABMKYIIIME CUITBI) SBOJIOIUH.
Ouenubats Bkiag C. C. UeTBepuKoBa,
0. Maiipa B pa3BUTHE IBOIIOLIUOHHOTO
YUCHUS.

OOBSICHATH TPUYUHBI HCHAIPABICHHOTO
JEVCTBUS DJIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (DAKTOPOB.

[TpumeHsATH UMEIOIIHecs 3HAHUS




8 bonbwuUux U MaiblX
nonyndayusdax -
Murpanyu. M30s1ust TOMyIsSLun:
reorpaduyeckas (IpoCTpaHCTBEHHA),
Ounosnorudeckas (pernpoyKTUBHAS).
NdemMoHCTpauum
Hoptpersl: C. C. YeTBepHKOB,

3. Maiip.
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TaOauiel U cxembl: «J{BHKYIIHE CHITBI
SBOJIIOLIMNY, « DKOJIOTHYECKas
V30JISILIUS TIOMYJISIUNA CEBAHCKOMU
bopemmy», «I'eorpaduaeckast H30SIHSL
JIMCTBEHHUIIbI CHOUPCKOU U
JIMCTBEHHUIIBI 1ayPCKOM»,
«ITonya1IMOHHBIE BOJIHBI YUCIEHHOCTH
XUITHUKOB U JKEPTB»

O JBWKYIIUX CUJIAX 3BOJIIOLUU
1T OOBSICHEHUS IPUYUH Pa3HOOOpa3us
reHooH/1a MOMYJISIUN OJJHOTO BUAA

2.3

EctecTBenHBIM
oTOop —
HAMPaBJIAIOIINN
(bakTop IBOIIOLUU

EcrectBenHsIit 0TO0p —
HaIpaBJSAIONIMH (aKTOp IBOITIOLUH.
®opMBI €CTECTBEHHOT0 0TOOpA!
JBUKYIIUHN, CTAOUITU3UPYIOIIHIA,
pa3phIBAIONINI (TU3PYIITUBHBIN).
[TonoBoii oT60p. Bo3HuKkHOBEHME U
SBOJIFOLMS COLMAIIBHOTO OBEACHUS
KUBOTHBIX.

demMoOoOHCTpauum
Tabaunel 1 cxeMbl: «CxeMa IeiCTBUS
€CTECTBEHHOT0 0TO0pay», «DopMbI
OOpBHOBI 32 CYIIECTBOBAHUEY,
«MHIyCTpUATBHBIA MEJTAHU3MY,
«KuBbI€e HCKOIIaeMBbIC»

PackpbiBaTh coniepikanre TEPMUHOB U
MOHSATHUM: €CTECTBEHHBIN 0TOOD,
IBUKYIIUN 0TOOp, CTAOMIIM3UPYIOIIHMA
0TOOp, pa3pbIBaONINI 0TOOP, MOJOBOM
oT0O0p.

XapakTepu30BaTh €CTECTBEHHBIN OTOOD
KaK JABMKYIIYIO U HAITPABJISIONIYIO CHITY
HBOJIIOIIHH, €T0 (POPMBL.

Paznuuath hOpMBI €CTECTBEHHOTO
0TOOpa B TIOMYJIAIUSAX, IPUBOIHUTH
TIPUMEPHI TCUCTBUSI B TTOMYJISIUSX
dhopM ecTecTBEHHOT0 0TOOpA.
OOBIICHATH IPEIITOCHIIKY IS IEHCTBUS
JBIDKYIIECH M CTaOMIIM3UPYIOIIeH dhopm
€CTECTBEHHOT'0 0TOOpA.

CpaBHUBaTh (POPMBI €CTECTBEHHOTO
0TOOpa, JIeJIaTh BBIBOJIBI HA OCHOBE
CpaBHCHHSI.
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[IpuMeHATh UMEIOIINECS 3HAHUS

0 €CTECTBEHHOM 0TOOpE

JUTs1 OOBSICHEHUS TIPOIIECCOB,
MPOUCXOISAIIUX B TOMYJISIIIUSAX BUJIOB
OpraHu3MOB

2.4

[Ipucnoco6ieHHOCTh
OpraHu3MOB KaK
pe3ynbTar
MHKPOIBOIOLINU

v HpI/ICHOCO6JI€HHOCTI> OpraHu3MoOB KaK

pe3yabTaT MUKPOIBOIIOLIHH.
BoznukHOBeHUE npucnocoOaeHni

y OpraHu3mMoB. ApoMop(o3bl U
uanoananrtanuu. [Ipumepst
IPUCIIOCOOJIEHUM Y OpraHU3MOB:
Mopdosiorunyeckue, (PrU3noIoruyeckue,
OMOXMMHUYECKHUE, TIOBEICHYECKHUE.
OTHOCUTENIBHOCTD MPUCTIOCOOIEHHOCTH
OpPTaHU3MOB.

OemMoHcTpauum
TaOauIIbl M CXEMBI:
«ITokpOBUTENBCTBEHHAS] OKpACKa
KUBOTHBIX», «Ipemynpexparomnias
OKpacKa >KUBOTHBIXY,
«Duznonornyeckue aganTarum,
«IIpucnoco6IeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTB.
OGopyAnoBaHMUe : repbapun
pacTeHul;

KOJUIEKIIMY HAaCEKOMBIX; uydesia NTUll U
3BEpEN C MPUMEPAMHU PA3ITMUYHBIX
PUCTIOCOOJICHUH.

PackpbIBaTh cojiep:kaHne TEpMUHA
MPUCTIIOCOOJIEHHOCTh OPTaHKU3MOB
(amanrranus), apomopo3,
UIN0A 1N TAIH.

[IpuBOIUTH KOHKPETHBIE PUMEPHI
pPUCIOCOOJIEHUN OPraHU3MOB
(Mmopdomoruueckue, GpU3NOIOTHIECKHUE,
OMOXMMHUYECKUE, TIOBSICHUCCKHE).
OOBSACHITH MEXaHU3M BO3HUKHOBEHUS
MpPUCTIOCOOJIEHUH y OpraHU3MOB.
[IpuBonUThH IpUMEPH ApOMOP(PO30B U
UMOoaAanTauui y paCTEHUN U
KUBOTHBIX.

OOBsICHATB POb ApoMOPHO30B

B OCBOEHUHU OpraHu3MaMH HOBBIX CPEJl
oOuTaHUS.

OOBSACHSITH POJIb UAMOATANTAIIUI

B IIPUCIIOCOOJIEHUN OPTraHU3MOB

K KOHKPETHBIM YCIIOBUSM CPE[IbI.
JIloKka3bpIBaTh OTHOCUTEIBHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH U IPUBOJIUTH

IIPUMEPBI OTHOCUTEIBLHOCTH aJanTaluu.
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JlabopaTopHasd
paborTa

«IIpucnocobnenns OpraHu3mMoB U UX
OTHOCHUTEJIbHAS 11€J1IeCO00PA3HOCTDY.
JlabopaTopHasd
paborTa

«M3ydyenune apomopho30B 1
UIMOAQJAIITAll Y PACTEHUU U
YKUBOTHBIX)

PackpbIBaTh 3HaU€HUE TBUKYIIUX CHII
ABOJIIOIUU B (POPMUPOBAHUH
MPUCIIOCOOTIEHUMN

2.5

Bun, ero kputepun u
CTpYKTypa

Bun, ero kpurepuu U CTpyKTypa.
OemMoHcTpauum

Tabnuubl u cxembl: «Kputepuu Bugay,
«Bunp1-nBoHUKW», «CTPYKTypa BU1a

B IIPUPOJIEY.
OGopyAaAoBaHMUe : repdbapun
pacTeHui;

KOJUIEKIIMM HAaCEKOMBIX; Uy4erna MTULl U
3BEpE pa3HbIX BUIOB.

NabopaTopHasd

paborTa
«CpaBHEHUE BUJIOB
110 MOP(OJOTUUECKOMY KPUTEPHUIOH

PackpbiBaTh coliepKaHUE TEPMUHOB U
MOHSTUM: BUJ, KpUTEPUH BU/IA,
nouMop(du3M, BUIbI-IBOMHUKH, apead,
AKOJIOTUYECKAsl HUIIA, OMYJISIHNS,
BUJIOBOM KapHUOTHUII, KOCMOIIOIUTHI,
SHJIEMUKHU, TIOJIBUJIbI, IKOTHUIIBI.
XapakTepu30BaTh KPUTEPUU BHU]IA
(Mopdomornueckuii, TeHETUICCKUM,
OMOXUMUYECKUH, TeorpaduuecKuid,
AKOJIOTUYECKUI, OMOXUMUUECKU).
OOBsICHATH HEOOXOTUMOCTD
VICTIOJIb30BAHMS BCEW COBOKYITHOCTH
KPUTEPHUEB JIJIsl ONPEIeTICHUS BUI0BOM
MPUHAJJIEKHOCTH OPraHU3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPHUBHUIOBBIE TPYIITUPOBKHU.
OOBSACHITH TPUYHUHBI CYIIECTBOBAHUS
MOHO- Y MTOJIUTUITNYECKUX BHUJIOB.
CpaBHUBaTh BUBI TIO
MOP(OJOTHYECKOMY KPUTEPHIO
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2.6

BunoobpazoBanue kax
pe3ynbTaT
MUKPOABOJOIINH.
CBs3b
MUKPOABOJIOINHU
AMHIEMHOJIOTUH

' BunooOpazoBaHue Kak pe3yabTaT

MUKpO3BOIonMU. M3osmsamus —
KJIFOUEBOM (paKTOp BUI000pPA30BaAHMS.
[TyTu u criocoObl BU1000pa3oBaHUs:
aJuIonaTpuyeckoe (reorpadudaeckoe),
CHUMITaTpUYECKOE (PKOJOTHUYECKOE),
«MTHOBEHHOE» (TOJUILIONAN3AIus,
rubpuan3zanus). JmuTenbHoCTh
ABOJTIOITMOHHBIX MTPOIIECCOB.
Mexanu3mMbl GOpMUPOBAHUS
OMOJIOTUYECKOTO pa3HOO0pa3usl.
Poub sBOMIOIIMOHHON OHOTIOTHI

B pa3pabOTKe HAyYHBIX METOJIOB
COXpaHeHHs1 OMOpa3HOOOpa3usl.
MUKpO3BOJIOLNS U KOIBOIIOIUS
Napa3uTOB U UX X035€B. MeXaHU3MBbI
dbopMUpOBaHUS YCTOWYHUBOCTH

K aHTUOMOTUKAM U CITIOCOOBI OOPHOBI
C HEu.

demMoOoOHCTpauum
Tabnuibl U cxembl: «CrocoObl
BUI000pazoBanusy, «I eorpadpuyeckoe
BUI000pa30BaHue TPEX BUIOB
JIAHABIIIEN), « DKOJIOTHUECKOE
BUI000pa30BaHKE BUIOB CHHUIDY,
«lTormmnonnasl pacrenuin», «KamyctHo-
pENEeUHBIN THOPHUITY.

PackpbiBaTh coaepkaHuEe TEPMUHOB U
MOHATUN: BU000pa30BaHKe, N3OSN,
KODBOJIFOITHSI.

XapakTepu3oBaTh BU1000pa30BaHuE
KaK pe3yJabTaT MUKPOIBOIIOIHIH.
OOBSCHATH POJIb N3OSN

B 00pa30BaHUU HOBBIX BHJIOB.
XapakTepu30BaTh pa3IMUHbIE CIIOCOObI
BUI000pa30BaHusl (AJUIONATPUYECKOE,
CHUMIIATPUYECKOR).

[TpuBOANTH KOHKPETHBIE PUMEPHI
BUJIOB, 00Pa30BABIINXCS Pa3TMYHBIMU
crioco0amu.

[IpumeHsTh 3HaHUS CIIOCOOOB
BU1000pa3oBaHus Jjisl OObICHEHUS
IPUYUH MHOTO00OpPa3ust BUJIOB.
OOBACHATH BOBHUKHOBEHHE
YCTOWYMBOCTH ITATOT€HOB

K aHTUOMOTHUKAM
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O6bopynmnpoBaHwMue:
repOapuu pacTeHHIA
OJIM3KHUX BUAOB, 00pa30BaBLINXCS
pa3nUYHBIMU CIOCOOaMU
Hroro yacos no teme 14 -
3 |Tema «Mack p 0 3 B oln oy NSTORk! HBYECHHAMIKROIBQYIPIFHT 1) »PACKPEIBATE CONIEPIKAHUE TEPMUHOB U
3.1 | Makpossomorus. [1aieOHTOIOTNYECKUE METO/IBI HOHATUIN: MAaKpPO3BOJIIOLIUS
[AICOHTOIOrMYECKIE n3ydyeHus 3poaonnu. [lepexonnsie (punorenes), nepexoHbie HOPMBI,
METOJTBI H3yHeHH s (opMbI U GUITOTEHETUUECKHE PSI/IbI (uoreHeTU4YECKUe psijibl,
BOJIIOLIHH OpPTaHU3MOB. [AJICOHTOJIOT U
OeMoHCTpaLUuuM XapakTepu30BaTh MAKPOIBOIIOINIO KaK
TaG/IHIbL H CXEMEL Ha/IBUJIOBYIO HBOJIOLIAIO 00pa30BaHMUS
«DuIIOreHeTHYECKHH PsiJI JIOMIAN, KPYIHBIX TAKCOHOMUICCKHUX CTMHHII.
«ApXEONTEPUKCY, «3BEPO3YOBIE O6BACHATE 3HAUCHHE }
smepbi», «CTeromedams, NAJICOHTOJIOTMYECKUX UCCIIEA0BaHUMN
«Punnodurs», «CeMeHHbIE JUAL IOTTYMERHs (PAKTOB DBOIIOLMH
TIATIOPOTHUKIY. OpraHH3MOB.
O6opymoBaHME : [TpuBOANTH IPUMEPHI OPTaHU3MOB,
KOJUICKITHH, OTHOCSIIIIUXCSI K TIEPEXOTHBIM (popMaM.
repGapHH, MYIISIKH HCKOTAEMBIX HaspiBath rpynmsl opraHu3MoB,
JUTS1 KOTOPBIX BOCCTAHOBJICHBI
(buUIOreHETUYECKUE PAIBI.
CpaBHUBATH POLECCHI
MaKpOIBOJIIOLIMU U MUKPO3BOJIIOIIUH
3.2 | buoreorpaduueckue 1 buoreorpadudeckue Mmetoasl n3ydeHus | PackpbiBaTh cojepikaHne TEPMUHOB U
METO/Ibl U3y4EHUS sBosrolnu. CpaBHEeHUE GIIOPHI U HNOHATUMN: Ororeorpadusi, 3HIEMUKH,
3BOJIIOLUU dbayHbI MATEpPUKOB U OCTPOBOB. PEITUKTHI.
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buoreorpaduueckue obnactu 3emiu.
Buabl-sHIeMUKN U pETTUKTHI.
HdemMoHCTpauum
TabJIUIIbl U CXEMBI:
«buoreorpaduyeckue 30HbI 3eMIN,
«/Iperip KOHTUHEHTOBY, «PEIUKTHI.
O6bopypmpoBaHwMue:
repOapuu; KOJJIEKIIMM HACEKOMBIX

O60CHOBBIBaTH 3HAYEHUE
ouoreorpaduu 111 U3ydeHUS
HBOJTIOIIUN OPTaHU3MOB.

[lepeuncrars 6uoreorpaduaeckue
obsiactu 3eMJIH U OOBACHATH IPUUNHBI
UX BBIICTICHHUS.

CpaBHuBathb priopy u GpayHy MaTepUKOB
¥ OCTPOBOB, PACTEHHS U )KUBOTHBIX
pa3HbIX OMoreorpauyecKux 00IaCTEN.
[TpuBOANTH MPUMEPHI PETUKTOBBIX
OpPraHU3MOB, BUJIOB-3HJEMHUKOB.
OOBACHATD NPUUUHBI COXPAHEHMUSI
BUJIOB SHIEMHKOB U <GKHUBBIX
MCKOTIAeMBIX)

3.3

DOMOpPHOIOTHYECKUE U
CPaBHUTEJIBHO-
Mopdororuueckue
METO/TbI U3YUCHUS
HBOJIIOIIUHT

OMOpPHOJIOTUYECKUE U CPABHUTEIILHO-
MOP(OJIOTHIECKHIE METObI H3YUCHHS
3BOJIIOIMU. [ 'eHeTHYeCKrEe MEeXaHU3Mbl
SBOJIIOIIMUA OHTOTE€HE3a U MOSBJICHUS
ABOJIIOIIMOHHBIX HOBIIIECTB.
['omosiornyHbIC ¥ AaHAJIOTUYHBIC
opransl. PynuMeHTapHble Opranbl U
aTaBu3Mbl. MOJIEKYIIAPHO-
reHeTHYEeCKHe, OMOXUMHUYECKHE 1
MaTEeMaTU4YECKUE METObI N3YUYEHHUS
IBOJIIOIIUU. | OMOJIOTHYHBIE T€HEI.
CoBpeMeHHbIE METObI TOCTPOCHUS
(UIIOTEHETUYECKUX JIEPEBHEB.

PackpriBath coqepkaHue TEPMHUHOB U
MOHATHUI: IMOpuoiorus, MopdoJorus,
TOMOJIOTUYHBIE M aHAJOTMYHBIE OPTaHbI,
PYAMMEHTBHI, aTaBU3MbI, OMOXUMHUYECKAsT
rOMOJIOTHSI.

XapakTepu3oBaTh SMOPHUOIOTUYECKHE,
CPaBHHUTEILHO-MOP(OJIOTUYECKHE,
MOJIEKYISPHO-TEHETUYIECKHE,
OMOXMMUYECKUE, MAaTEMaTHUECKHE
METO/Ibl U3YUEHUS IBOIIOLIH.
OOBICHATH 3HaYEHUE SMOPHUOJIOTHUH,
CPaBHHUTEIILHON MOP(OJIOTHH,
MOJIEKYJISIPHOM I€HETHKHU, OMOXUMUH,
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XpOMOCOMHBIE MYTaIIMU U 3BOJIIOIUSA
TE€HOMOB.

deMOHCTpPpauumn

[Hoptpertsr: K. M. bap,
A. O. Koanesckuit, ®. Mrosep,

9. I'ekkeIb.

Tabauiel U cxeMbl: «HavanbpHble

CTaJ i SMOPUOHAIILHOTO Pa3BUTHS
IT03BOHOYHBIX JKUBOTHBIXY,
«["oMOJIOTHYHEIC M aHAJIOTHYHbBIC
oprasb», «PyIUMEHTB», «ATaBU3MbI»,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U
IIUMITIaH3E».

O6bopynmnpoBaHwMue:
KOJIJICKIIUH,

repOapuu, MyJISKM TOMOJIOTUYHBIX,
aHAJOTUYHBIX, PyAUMEHTAPHBIX
OpFaHOB 1 aTaBU3MOB

OnonHGOPMATUKH JIJISl U3YUEHUS
ABOJIIOLIUHA OPTaHU3MOB.

Ouenusatb Bkiag A. O. KoBasieBckoro
B Pa3BUTHUE HBOJIIOLMOHHOTO YYEHUS.
OnuchIBaTh TEHETUYECKUE MEXAHU3MBI
ABOJIFOLIMHA OHTOTE€HE3A U MOSIBIICHUS
ABOJIIOIIMOHHBIX HOBIIIECTB.

[IpuBOOUTH IPUMEPHI ATABU3MOB U
PYAMMEHTApHBIX OPraHOB y Pa3IUYHBIX
OpPraHU3MOB U OOBSICHATH IPUYUHBI UX
MOSIBJICHUS.

[IpuBOAUTH IPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTraHOB.

CpaBHMBaATh CTPOEHUE OPTraHOB

Yy OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIIL.

[IpuBOIUTH IPUMEPHI OMOXUMUYECKOM
Y TEHHOW TOMOJIOTHH.

OueHuBath 3HaU€HUE OMOUH(POPMATUKU
JUTSl U3YYEHHS 3aKOHOMEPHOCTEN
HBOJIFOLIMH

3.4

OOmue
3aKOHOMEPHOCTH
ABOJIFOLIMU

- O611Me 3aKOHOMEPHOCTH (TIPaBKIIa)

sosmortuu. [1p U H Uy u n
CMeHB QPYyHKUUU.
HeobpatumocTtsb 3BOJTIOINH.
AnanTuBHas paayalysl.
HepaBHOMEpPHOCTH TEMITOB 3BOJTIOIIHH.
demMoHCTpauum

PackpsIBaTh coepkaHue TEPMUHOB U
MOHATUI: cMeHa (PYHKIIUI OPTraHoB,
HEOOPAaTUMOCTD HBOJIIOLIUY, aJalITUBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
DBOJIFOLIMH, YEPENOBAHUE TIIABHBIX
HAIPaBJICHUN DBOJIIOLUH.
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Tadomuiel U cxemsl: «I JTaBHBIE
HaIlpaBJIECHUS SBOJIOLNNY, «O01IHMe
3aKOHOMEPHOCTH 3BOJIFOLIHI

AHanM3upoBaTh MPUYUHBI YEPETOBAHUS
TJIABHBIX HAIIPABIICHUI 3BOJIIOIUH.
[IpuBOAUTE IPUMEPHI MPOUCXOKIAECHUS
OpraHU3MOB OT
HECHENUAIN3UPOBAHHBIX MPEJIKOB U UX
MIPOTrPECCUPYIOUIEN CIIEHUATU3ALINH.
OOBIICHATH TPUYUHBI HEPABHOMEPHOCTHU
TEMIIOB 3BOJIFOIUU.

[IpuBOAUTE ITPUMEPHI aJaIITUBHOU
paavanuu y OpraHu3MoB.

OOBICHATH TPUUUHBI HEOOPATUMOCTH
ABOJIIOLUU

Hroro yacos 1mo teme

4 Tema «[ pouc
Ha BemMne »

4.1 | I'umoresbl

BO3HUKHOBCHMS )KN3HNU

F_M_e_ld_p_a_,?;_B_M_T_ld_e_)KM?H»

HayuHble TUIIOTE3bI TPOUCX 0K ICHUS
KU3HU Ha 3emuie. AOHOTeHe3 U
naxcrepmus. Jlonaydnbie
MpEACTaBICHUS O 3aPOKICHUN KU3HU
(kpearmonusm). ['unoresa
MIOCTOSTHHOTO CaMO03apOKJICHHS )KU3HH
u €€ onpoBepxkenue onbvitamu . Peau,
JI. Cnanmnannanwy, JI. [Tacrepa.
[IpoucxoxaeHue KU3HU U
acTpoOHOJIOTHSI.

deMOHCTpPpauyuumn
[Moptpetsl: ®@. Peau, JI. Cnannanuanm,

' J1. Tacrep.

PackpsiBaTh conepxaHue TEPMUHOB U
MOHSITUN: Kpeal[mOHU3M, BUTAJIU3M,
naHcnepmusi, abuoreHes.

N3naraTe Hay4dHbIE€ TUTIOTE3BI U TEOPUU
MIPOUCXOKACHUS KU3HU Ha 3eMIie.
OnuenuBats Bkiag @. Penn,

JI. Cnanmnannanu, JI. TTactepa

B (hOpMHUPOBAHUE HAYIHBIX B3TJISI0B
Ha MIPOUCXOKICHUE )KU3HU Ha 3eMJie.
[lepeuncnaTs cTaaAuu pa3BUTHUS )KU3HU
Ha 3emJie, COTJIACHO TeOpHH OUOT033a
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Tabymibl ¥ cxeMbl: «CxeMa OmbITa
®. Pequ», «Cxema ombita JI. [lactepa
M0 U3YYECHUIO CAMO3aPOXKICHUS
YKU3HH

4.2

OCHOBHBIE ATAITbI
HEOPraHNUYECKOU
ABOJIFOLIMU

' OCHOBHBIE JTaIlbl HEOPTraHUYECKOM

spomounH. [Inmanerapnas
(reonorudeckasi) BOJIIOITHS.
Xumudeckasi dBOJTIOLHNS. AOMOTEHHBIN
CUHTE3 OPTaHUYECKUX BEIIECTB

u3 Heoprannueckux. OneiT C. Musepa
u I'. FOpu. O6pa3zoBanue nMoJIMMepoB
u3 MoHoMepoB. KoaniepBatHas
runore3a A.M. Onapuna, runoresa
nepBUYHOTO OyinpoHa J)k. XoneiHa,
reserudeckas runoresa I'. Mémnepa.
Pu6ozumer (T. Yek) u runoresa
«vupa PHK» V. I'unGepra.
dopmMupoBaHKE MEMOPAH U
BO3HHKHOBEHHE MPOTOKIIETKH.
OemMoHcTpauum
[Toptpetsr: C. Mumiep, I'. FOpu,

A. . Onapun, [Ix. XonaeiH,

I'. Ménnep.

Tabnuibl U cxembl: «Cxema OrbITa
C. Munnepa, I'. FOpu», «I9tanbl
HEOPraHWYECKOU IBOJTIOLINI).

PackpbiBaTh cojiepKaHue TEPMUHOB U
MMOHATHH: T€0JIOrnYecKasi dBOJIIOIHS,
XAMHYECKAs DBOJIONNSI, A0MOreHHBIN
CUHTE3, IepBUYHAs aTMocdepa,
KOallepBaTHbBIC KaIlIU, pUOO3UMBI,
MPOOHUOHTHI.

XapakTepu30BaTh OCHOBHBIE ATaIlbI
XUMHUYECKON SBOJIIOLMU.

Ha3piBaTh XMMHUYECKUM COCTaB
MepBUYHOMN aTMOChephl 3eMIIH.
OuenuBats Bkaag C. Muiepa,

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

B (popMHpOBaHNE HAYIHBIX B3TJISAI0B
Ha MPOUCXOXKICHUE )KU3HU Ha 3eMJIe.
OnuceiBaTh YCJIOBUS, HEOOXOIUMbBIC
JUUIS aOMOT€HHOT'O CUHTE3a
OPTraHUYECKUX COCTUHEHUM.
[IpuBOAUTH IPUMEPHI MOJIEKYT,

Y KOTOPBIX BO3HUKJIU MPOIIECCHI
TF€HETUYECKOr0 KOMTUPOBAHUS 1
(dhepMeHTaTUBHAS aKTUBHOCT.
OO00CHOBBIBATh HEBO3MOKHOCTD
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BupryanbHas
nadopaTtTopHasd
paboTa «MoagemupoBanue
OIBITOB Musiepa—

KOpu 1o n3y4yeHnro aOMOreHHoro
CHHTE3a OPraHMYECKUX COEINHEHHM
B IIEpBUYHON aTMocdeper»

MMOBTOPHOTO BOSHUKHOBEHUS KU3HU Ha
3emiie

4.3

Ucropus 3emin u
METO/bI €€ N3yUEHUS

Hctopusa 3eminn 1 METOIbI €€
n3ydeHus. FickonaeMble OpraHu4ecKue
OCTaTKH. [ €0OXpOoHOJIOTUA U €€ METOBI.
OtHocuTtenpHas U a0COJIFOTHAS
reoxpoHoJjorus. I'eoxpoHosioruyeckas
IIKaJIa: SOHBI, dPbI, IEPUOBI, FTTOXH.
OemMoHcTpauum
TaOauIbl M CXEMBI:
«"eoxpoHOIOrMYecKas mKana.
OGbopypmnoBaHMUe:
KOJUICKIINHT

OKaMEHEJIOCTEH, MOJIe3HBIX
MCKOITAeMbIX; MYJISI’KU OpPTraHUYECKUX
OCTaTKOB OpPTraHU3MOB.

NlabopaTopHasd

paborTa
«I/I3yquI/Ie 1 OIMMCAHUEC NCKOIIAa€EMbIX
OCTAaTKOB APCBHUX OPraHU3MOB

PackpbiBaTh cojiepKaHue TEPMUHOB U
MOHSATUI: T€OXPOHOJIOTHS
(oTHOCHTENBHAS, A0COIOTHAS ),
OKAMEHEIIOCTH, METO/IbI
TE€OXPOHOJIOTUH, T€OXPOHOJIOTMYECKAS
IIKAJIA: S0HBIL, 3PbI, IEPUOBI, FTTOXH.
XapaKkTepu30BaTh METObI U3YUECHHUS
HCTOPHUH 3EMIIN.

Ilepeuuncisats pa3nensl
T€OXPOHOJIOTHYECKOMN IIKAJIbI.
OrneHrBaTh 3HAYEHUE UCKOITAeMbIX
OCTaTKOB JJIsl U3YUYEHUSI UCTOPUU
Pa3BUTHUS KU3HU HA 3eMJIE.
OOBSACHITH XapaKTep pacrpeaceHus
HCKOIAeMbIX OCTaTKOB B 36MHOM KOpE.
CpaBHUBATh METO/IbI A0COTIOTHOM U
OTHOCUTEJIbHOW F€OXPOHOJIOTUH




4.4

Havanbnbie sTans
OPraHUYECKOU
ABOJIOLIAU

HavansHeie 3Tansl opranndeckou
sBosonuu. [losiBneHue u 3Bomronus
MEPBBIX KIETOK. JBOJIOLHS
MmeTabonm3Ma. Bo3HMKHOBEHNE NIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

PackpsIBaTh conepkaHue TEPMUHOB U
ITOHSATHN: «IIOCIEIHUN YHUBEPCAIBHBIN
00U MTPETOK», OTHOKJIETOUHBIE
OpPTraHMU3MBI, IPOKAPUOTHI, SYKapHOTHI,
CUMOHOreHe3.
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OMOIIEHKY KaK aHAJIOT MEePBBIX

Ha 3emJie coobmiecTB. CTPOMATOIUTHI.
[IpoKapuOThI U SYKapHUOTBHI.
[TpoucxoxaeHue 3yKapuoT
(cumOMOTeHe3). DBOIOIIMOHHOE
MIPOUCXOKICHUE BUPYCOB.
demMoHcTpauum
Tabmuiel U cxembl: «HauanbHbIe STambI
OpPraHUYEeCKOU 3BOIIOLUNY, «Cxema
00pa30oBaHUs DYKAPUOT IMYTEM
cuMmOuoreHesa», « CTpOCHHE BUPYCA»

XapakTepu30BaTh HaYaJIbHBIE TAIbI
OpPraHUYE€CKOW 3BOJIFOLIHH.

[TpuBoauTh MpuMepsl apoMopHo30B
MIEPBBIX OJHOKJIETOUYHBIX OPIraHU3MOB.
XapakTepu30BaThb OCHOBHBIE
MTOJIOKEHUS U I0KA3aTEIbCTBA TUITOTE3bI
cUMOMOreHe3a.

Jloka3bIBaTh MOJIyaBTOHOMHOCTh
MUTOXOHJIPUH U MJIACTU, UX
MIPOUCXOKAECHUE OT MPOKAPUOTUUECKUX
KJIETOK.

Jlenats BBIBOJIBI O 3HAYEHUU
BO3HUKHOBEHUS (DOTOCUHTE3A,
dbopmupoBaHus Sapa IS TaTIbHEHIIIETo
Pa3BUTHSA KU3HU Ha 3eMIIE.
XapakTepu3oBaTh TUIIOTE3bI
MIPOUCXOXKICHUSI BUPYCOB

4.5

DBOJIIOLMS DYKapHOT

[IpoucxoxaeHne MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHE
OCHOBHBIX TPYITII MHOTOKJIETOYHBIX
OpTraHU3MOB.

demMoOoOHCTpauum
[Moprper: U. 1. MeyHukoB.

Tabmmub! U cxembl: «HadanpHbIe dTAMbI
OpraHny4eCcKor 3BoJIIOLUNY, «Cucrema
YKUBOU IPUPOIBD)

PackpbiBaTh conepikanne TEPMUHOB U
MOHATHI: TPOKAPHUOTHI, DYKAPHOTHI,
MHOTOKJIETOUYHOCTb, CIIeIIAaTN3aIns
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHUE
MHOTOKJIETOYHBIX OpPTraHU3MOB.
CpaBHUBaTh 0OCOOCHHOCTH
AYKAPUOTHUYECKUX U MTPOKAPUOTHIECKUX
OpPTraHU3MOB.

Ha3zbiBaTh 0ocHOBHBIE apoMOpP(}HO3bI
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DYKAPUOT U OLICHUBATh UX 3HAYCHUE IS
JAIbHENIIETO PA3BUTUS KU3HU

4.6 | OCHOBHBIE dTAIBI OCHOBHBIE 3TaIlbl YBOJIFOIMU BBICIIUX | PackpbiBaTh coqiepkaHue TEPMUHOB U
ABOJIIOLIUH pacternii. OCHOBHBIE apoMOpP(HO3bI MOHSATUM: BOJIOPOCIH, PUHUO(HUTHI,
pPacTUTEIHLHOTO MUpPA pacTeHMii. BeIXox pacTeHHid Ha Cylly. | MXH, MTAIIOPOTHUKOOOPa3HbIE, CEMEHHBIE

[TosiBneHne COpoOBBIX paCTEHUH U MarnoOpOTHUKHU, TOJIOCEMEHHBIE,
3aBOoeBaHUE UMM CylIu. CeMeHHbIe MIOKPBITOCEMEHHBIE, O€CII0I0e
pactenus. [IporcxoxaeHne HBETKOBBIX | ITOKOJICHHE (CIIOPO(MHUT), ITOTOBOEC
pacTeHUM. MoKoJIeHHE (TaMeTohuT).
OeMoOHCTpauumM [lepeuncasiTh OCHOBHBIE ATaIbI
TaGmuiet U cxembl: «ApoMopdo3bl IBOJIIOLMHN PACTUTE/ILHOTO MUDA.
pacTenHit», «PHRHOGUTE, Ha3zpiBaTh 0CHOBHBIE apoMOpP(}HO3bI
«OTHOKIIETOUHBIE BOJOPOCIIH, pacTeHnH U OLEHNBATE HX
«MHOTOKJIETOUHBIE BOJOPOCIIH, IBOJIFOLIMOHHOC SHATCHHC.
«Mxu, «TTaOpOTHUKI, CpaBHHUBaTh OCOOCHHOCTU CTPOCHUS
«ToNnoceMeHHbIe pacTeHns», «Oprafpl | PACTEHHH PasHBIX OT/IEIOB
I[BETKOBBIX PAaCTCHUI.
OGbopypmnoBaHMUe:
repOapuu pacTeHHI
Pa3IMYHBIX OT/IEJIOB.
MpakTunyueckasn
paborTa

«M3yyenune 0cOOCHHOCTEHN CTPOCHHUS
pPACTEHHM Pa3HBIX OTAEIOB)

4.7 | OCHOBHBIE ATaIlbI OCHOBHBIE ATaIlbl IBOJIOIUHN PackpsiBaTh copepxaHue TEPMUHOB U

ABOJTIOIIUH YKHBOTHOTO
MUpa

AKUBOTHOTrO MHpa. OCHOBHbIE
apoMopd 036l )KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB —
TIOSIBJICHHE COBPEMECHHBIX THIIOB.

TOHATHUM: POCTENIINE, TIITACTUHYATHIE,
KHUILIEYHOTIOJIOCTHBIE, TUNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIOBI, 3eMHOBOIHBIE,
MPECMBIKAIOIIUECS, TITULIBI,
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[lepBbie XOpaA0OBbIE )KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOIMS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u
pentuiaii. [Ipoucxoxaenue
MJICKOTUTAIONTUX U NITUII. [IpuHImm
KIItoueBoro apomopdosa. OcBoeHue
0€CrO3BOHOYHBIMU U TTO3BOHOYHBIMU
KUBOTHBIMHU CYIITH.

OemMoHcTpauum
Tabauiel U cxembl: «Cxema pa3BUTHS
YKHBOTHOT'O MHUPay», KApoMop(]o3bI
JKUBOTHBIX», «IIpocrenmmey,
«Kumnreanononoctueiey, «I11ockue
yepBu», «YneHucronoruey, «PoiOby,
«3eMHOBOIHBICY,
«IIpecmbikaromuecs», «lITump,
«MIeKONUTAaIOIIHE.
OGbopypmnoBaHMUe:
KOJIJICKITUH

HAaCEKOMBIX; BJI&YKHbBIC MpenapaThl
YKUBOTHBIX; PAKOBHUHBI MOJUTFOCKOB,
KOJIJICKIIUM UTTIOKOKUX, CKEJICThI

MTO3BOHOYHBIX KUBOTHBIX; Uydesia MTHULL
Y 3BEpEH.

MpakTunuyeckasn

paborTa
«M3yuenune ocoO0eHHOCTEN CTPOEHUS
ITIO3BOHOYHBIX XUBOTHBIX)»

MJIEKOTHUTAIONIHE, YKTOAECPMA,
JHTOZIEPMA, ME30/1€PMA, JIBYCTOPOHHSSA
CUMMETPHSI, TETJIOKPOBHOCT.
[lepeuncisaTh OCHOBHBIE ATAITBI
HBOJTIOLIMH YKUBOTHOTO MHUDA.

HasbIBaTh OCHOBHBIE MpeaianTaluy,
CIOCOOCTBOBABIIIKE BBIXO/TY KUBOTHBIX
Ha CyIy.

OrneHuBaTh 3HaUE€HUE Pa3BUTHUS
HEPBHOW CUCTEMBI JIJIs1 IPUCTIOCOOTIEHUS
YKUBOTHBIX K YCIOBUSAM OKPYKaOIIEH
Cpenpbl.

OOBACHATH TPUYUHBI IBOJTIOIUOHHOTO
paciiBeTa HaCEKOMBIX, KOCTHBIX pPbIO,
NTHIL], MIEKOIUTAIOIINX
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4.8

PasButue xu3Hu
Ha 3emMiie

' PasBuTue xu3HU Ha 3eMIIe 10 9paM U

IIEpUOIaM: apXeu, TPOTEPO30H,
ajyie030i, Me3030i, KaiHo30M. O0Ias
XapaKTEPUCTUKA KIMMAaTa U
reoJiornueckux npoieccon. [losiBnenue
Y PacIBET XapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3oBaHue: ero ycaoBUs U
BJIMSIHUE HA ra30BbId COCTaB
atMocgephl.

MaccoBble BEIMUpaHUS —
AKOJIOTUYECKUE KPU3HCHI MPOIILIOTO.
[IpyuyuHbI U CIEICTBUS MACCOBBIX
BbIMHpaHnii. COBPEMEHHBIN
AKOJIOTUYECKUI KPU3HC, €ETO
ocobenHoctu. [Ipobiiema coxpaneHus
OuopazHooOpa3us Ha 3emIie.
deMOHCTpauyuumn
Tabnuitel U cxeMbl: «Pa3BuTHe KU3HU
B apXEUCKOI 3pe», «Pa3BuTue Ku3Hu
B [IPOTEPO30MCKOM dpey, «Paspurue
YKA3HU B NIAJICO30MCKOM 3pem,
«Pa3BUTHE KU3HU B ME3030MCKOM 3Py,
«Pa3ButHe XKU3HU B KAWHO30MCKOU
ape»

PackpbiBaTh cojiepKaHue TEPMUHOB U
MOHATUM: apxeil, apxebakTepu,
1[MaHO00aKTepUH, IPOTEPO30H,
najgeo30u, kKeMOpHUid, OpJIOBUK, CHITYD,
JIeBOH, KapOoH, nepmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUO(UTHI,
PaKOCKOPITUOHBI, TAHIIUPHBIE PHIOBI,
KOTHJIO3aBpbI, M€30301, [ OH/1BaHa,
JlaBpasus, Tpuac, ropa, Mell, XBOMHBIE,
TMHKTOBBIE, CATOBHUKOBEIE,
OCJIEeMHUTBI, aMMOHUTBI, TUHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KaiHO30M, M1aJICOr€H, HEOT'€H,
aAHTPOIIOT'€H, MACCOBOE BRIMUPAHUE.
XapakTepu3oBaTh PaA3BUTHE KU3HU

Ha 3eMJIE M0 dpaM U EPHOJIAM.

VY craHaBiuBaTh 3aBUCUMOCTD MEKITY
re0JIOrMYeCKUMU MTPOLIECCaMH,
M3MEHEHUSIMU KJIMMATa U MpoIeccaMu
B )KMBOU IIPUPOJIE.

OOBSICHATH TIPUUMHBI PaCI[BETA
CUCTEMATUYECKUX TPYII OPTraHU3MOB
B Pa3JIMYHBIE 3PbI U IEPUOIBI.
AHaIM3UPOBATh IPUYUHBI U CIICICTBUS
MAaCCOBBIX BBIMUPAHUM.

Ha3sbiBaTh OCHOBHBIE apoMOP(PO3bI
PaCTeHUN U KUBOTHBIX.
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[IpuBOIUTH IPUMEPHI TIEPEXOTHBIX
dbopM OpraHu3MOB.
AHaTM3UpOBaTh MYTH PEIICHUS
poOJIEMBI COXpaHEHUS
Oounopa3znooOpaszus Ha 3emiie

4.9

CoBpeMeHHas cucrteMa
OpPTaHUYEeCKOr0 MUPA

v COBpeMGHHaﬂ CUCTCMA OPTraHNYCCKOI' O

mupa. [Ipunimns! knaccuduxam
oprann3MoB. OCHOBHBIE

CUCTCMATHUYCCKHC I'PYIIIIBI OPIraHU3MOB.

deMOHCTpPauumn
Ta6JII/ILII>I N CXCMBI. «COBpeMCHHaSI
CHUCTCMa OPraHn4IcCKOro Mupa»

PackppiBaTh coaepkaHue TEPMUHOB U
MOHATUN: OaKTEpUH, apXeu, BHICIINE
pacTeHus, 3eJIEHBIE BOJOPOCIIH,
OarpsitHku, Oypble BOAOPOCIIH,
MOXOBH/IHbIE, TATIOPOTHUKOBUIHBIE,
XBOIICBU/IHBIE, MJIAYHOBU THBIE,
rOJIOCEMEHHBIE, ITOKPBITOCEMEHHBIE,
MPOTHUCTHI, KUIIIEYHOIIOJIOCTHBIE,
IUIOCKUE YEPBH, KPYIJIbIE YEPBH,
KOJIbYAThIE YEPBHU, YWIEHUCTOHOTHE,
MOJIJIFOCKH, UTJIOKOXKHUE, XOPJOBBIE,
rpuObl, TUIITAWHUKH, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPIraHMYECKOI0 MUPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKUE
IPYIIIbI OPraHU3MOB.

OOBSICHATH TPUHLIMIIBI KJIACCU(PUKALIMH
OpPTraHU3MOB.

[lepeuncnsiTh OCHOBHBIE PU3HAKU
POKApPHUOT, PACTEHUH, )KUBOTHBIX,
rprOOB, KPACHBIX U OYPHIX BOJIOPOCIIEH.
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[IpuBOIUTH IPUMEPHI TIPE/ICTABUTETICH
OCHOBHBIX CUCTEMATHYECKUX TPYIII
OpraHU3MOB

HToro yacoB 1o Teme 15
5 | Tema «[flpoumcxoxpeHume yenopekxKka —
aHTponoreHesx 1 Pa3zgenbl u 3a/1aun aHTPOMOJIOTUH. PackpbiBaTh cojiepKaHue TEPMUHOB U
Metozasl aHTPOIOJIOT U . MOHATHI: aHTPONOJIOTHsI, MOp(DOIOTHS,
5.1 | AHTponoJyiorus —
JemMoHCcTpauum aAHTPOIIOT'€HE3, AaHTPOIIOMETPHS,
TaGmuirel U cxembl: «MeTo b PEKOHCTPYKIIUS, apX€OJIOoTusl,
AHTPOIIOJIOTUW. sTHOTpadus.
OGbopypmnoBaHMUe: Ha3sbiBaTh pazziensl 1 3a/1auu
MYJISKA AHTPOIIOJIOTUU.
OKaMEHEJIOCTEH, TPeAMETOB XapakTepu30BaTh METObI
MaTepUaIbHON KYJIbTYPhl MPEIKOB AHTPOIIOJIOTUY U CPABHUBATh UX MEXKITY
yenoBeka; Gororpadguu HaXoI0K COOOM.
MCKOITAEMbIX OCTATKOB Y€JIOBEKA BriiensiTe BOIPOCHI SBOTIOLUU
YeJIOBEKa, UCCIIeAYEMbIE TIPU TTOMOIITU
Pa3IMYHBIX METOJIOB
5.2 | PasBurue 1 CraHoBJEHME PEACTaBICHUN PackpsiBaTh conepkaHue TEPMUHOB U
IIPEACTaBICHUN 0 IIPOUCXOXKIECHUHU YEJIOBEKA. TOHATUI: AaHTPOIIOTEHHAs TEOPUS,
O IIPOUCXOKICHUU Penurunosusie BO33peHUsI. TpymoBas Teopusi, HOmMo sapiens.
YEeJIOBEKA CoBpeMEHHbBIE HAYYHBIE TEOPHUH. OuenuBatsh Bkiag Y. Jlapsuna

OemMoHcTpauum

IHoptper: Y. /{apBuH.
Tabaunel ¥ cxeMbl: «MeToabl

AHTPOIIOJIOT M.

B Pa3BUTHUE NIPEACTABICHUN

O IIPOUCXOXKICHUU YEIIOBEKA.
AprymMEHTUPOBAHHO KPUTHUKOBATh
PENUTHO3HBIE MPENCTABICHUS
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OGopyAanoBaHMUE :MyLDKA
OKaMEHEeJIOCTEH, MPeIMETOB
MaTEPUATTLHOUN KYJIbTYPBI PEAKOB
YyesoBeka; penpoaykiuu (pororpadun)
KapTUH C MU(POJIOTUIECKUMHA U
OMOJICCKUMH CIOYKETaMHU
TPOMCXOXKICHUS YEIIOBEKA

O MPOUCXOKJECHUU YEIOBEKA C TO3UIINHU
€CTECTBEHHBIX HaYK.

XapakTepu30BaTh HayYHbIE TEOPUU
MIPOUCXOXKIICHUS YeJIOBEKa

5.3

MecTo uenoBeka
B CUCTEME
OpPraHUYECKOro MUpa

Cx0ACTBO UenoBeKa C J)KMBOTHBIMM.
CucremMaTnyeckoe MojnoKeHue
yenoBeka. CBUAETENBCTBA CXOCTBA
YeJI0BEKa C KUBOTHBIMU:
CpaBHUTEIBHO-MOP(]OIOTUYECKHE,
sMOpuosiornueckue, Gu3noioro-
OMOXMMUYECKHUE, TTOBEICHYECKHUE.
OTanuus 4enoBeKa OT JKUBOTHBIX.
[IpsAMOXO0KIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTne
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM
CUCTEMBI.

OemMoHcTpauum
Tabymib! ¥ cxembl: «I 0JIOBHOM MO3T
yesoBekay, «YernoBekooOpasHbie
00e3bsHBIY, «CKeNeT YelIoBeKa U
CKEJIET IIMMITaH3e», «PyIMMEHTHI U
aTaBU3MBI».
O6bopymnoBaHMUe:
CKEJIeT YeJIOBEKa;

MO/I€JIb YEPEIA YeJIOBEKA U Ueperna

PackpbiBaTh cosiep:kaHre TEPMUHOB U
MOHSATUI: PYIUMEHTHI Y YEJIOBEKA,
aTaBU3MBI y YEJIOBEKA,
MPSIMOXOJK/ICHUE, BTOpasi CUTHAJIbHAS
cucTeMa.

Onpenenars CUCTEMaTUYECKOE
MTOJIOKCHHE YeJI0BEKa B OPTraHMIECKOM
MUpE.

BBISABIIATE 4€pTHI CXOACTBA U PA3TUIHSI
YeJIOBEKa U KUBOTHBIX.
XapakTepu30BaTh CBUIECTEIHCTBA
CXOJICTBA YEJIOBEKA M JKHBOTHBIX
(cpaBHUTENIBHO-MOpP(dOTOTHYECKHE,
aMOpUOIOrHUecKue, (HPU3noI0ro-
OMOXMMHUYCCKHUE, TOBEICHYCCKHIE).
[IpuBOIUTH IPUMEPHI ATABU3MOB U
PYAMMEHTOB Y Y€JIOBEKa.

OnuceIBaTh IPU3HAKY YEIIOBEKA,
c(hOopMUPOBABIIIUECS B CBSI3U

C IPEBECHBIM 00Pa30M YKU3HH MPEIKOB
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MIUMITIaH3€, MOACIIb KMCTH YCJIOBCKA U
KHMCTH IINMITIaH3C.

JlabopaTopHasd

paborTa
«M3yueHne 0coOEHHOCTEN CTPOECHHUS

CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKACHUCM»

U TIPSIMOXOK/ICHUEM.

BBIABIATE IPUYHHBI 0COOCHHOCTEH
CTPOCHHS Yeperna YeIoBeKa

10 CPAaBHEHUIO C YEIOBEKOOOPA3HBIMU
00e3bsHaMHU.

CpaBHUBATH OPYAUIHYIO NESTEIHHOCTD
YeJI0OBeKa W KUBOTHBIX.

CpaBHUBAaTh OCOOCHHOCTH BBICIIIECH
HEPBHOM JIeATEIHLHOCTH YeJIOBEKA U
KUBOTHBIX

5.4 | JIBIKyIIME CHUIIBI JIBmxynue cuiibl (paKTops) PackpsIBaTh cozepKaHue TEPMUHOB U
(dakTophr) aHTpOIIOreHe3a: OMOJIOTHYECKHE, TIOHSTUI: HACJICACTBEHHAs
AHTPOIIOICHC3a conpaiibable. COOTHOIIIEHHE W3MEHUYMBOCTh, €CTCCTBEHHBIN 0T60p,

OMOJIOTMYECKUX U COLIMATBHBIX OpyIHiiHas AeSTEIbHOCTh, TPYIIIOBOE
(GhakTOpOB B aHTPOIIOTEHE3E. COTPYJAHUYECTBO, OOIIICHUE, PEYb.
demMoOoOHCTpauum XapaKkTepu30BaTh JIBHIKYIIHE CHJIBI
TaGuuIb! U CXEMBL: «JBIKYIIHE CHIBI | AHTPOIIOr€HEe3a: OMOJIOTHYECKUE U
AHTPOIIOTEHE3A. COLIMAJIbHBIE
O6bopynmnpoBaHwMue:
MYJISDKU IPEIMETOB
MaTepuaIbHON KYJIbTYPhl IPEIKOB
YeJI0BeKa

5.5 | OcHoBHBIE CTAANH OcCHOBHBIE CTaIUU aHTPONOTEHE3A. PackpeiBath conepkaHue TEpPMUHOB U

aHTPOIIOreHE3a

Pannue uenoBekooOpa3zHbie 00E3bsIHBI
(TPOKOHCYJIBI) M paHHUE TTOHTU/TBI —
o0ITre MPEeIKN YeI0BEKOOOPa3HBIX

| 00€3bsIH U JII0JIeH. ABCTPAIOMUTEKH —

JIBYHOTHE TIPEAKH JIroJier. YenoBek

MOHSATUI: aBCTPAJIONUTEK, YeloBek
ymenbii, YemoBeK NpsaMOXOIsIINT,
Yenosek reiaenboeprekuid, YemoBek
HEAHAEPTAIbCKHUI, KPOMAHBOHEII,
JICHHUCOBCKMH 4eJIoBeK, UelnoBek
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YMEJIbIi, IEPBHIC U3TOTOBJICHUS
opyauit Tpyna. Hemosek
MPAMOXOISIIIAN U TIEPBBIN BBIXO/T
mojiel 3a npeaensl Adpuku. Yenosek
reiaenp0eprekuil — OOIIH MpeIoK
HEAHAEPTAIBCKOTO YEJIOBEKA U
YeJI0BeKa pa3yMHOro. Yenosek
HEAHJCPTAIbCKUIN KaK BUJI JIFOJICH
XOJIOJTHOTr O KJImMaTa. YemoBek
pa3yMHbBII COBPEMEHHOT'O THUIIA,
JICHUCOBCKMH Y€JIOBEK, OCBOCHHUE
KOHTUHEHTOB 3a IpenenaMu AQpUKH.
ITameoreneTnka u rmajacoreHOMHUKA.
deMOHCTpPpauumn
[loprpetst: JI. Jluku, 5. . Porunckui,
M. M. I'epacumos.
TaOauIbl M CXEMBI: « DBOIIOIMOHHOE
JIPEBO YEJIOBEKA», K ABCTPATIOMUTEK,
«HenoBek ymenslity, «Henosek
NPAMOXOAAIININY, «JleHHnCOBCKHI
yenoBek», «Heanaepranbiby,
«KpomanboHIIBDY, «IIpenkn yenoBekay.
OGopyamoBaHMUe :mMomemm
Topca
MIPEKOB YEJIOBEKA; MYJISKU TPEAMETOB
MaTepUAILHOMN KYJIbTYpPbI PEIKOB

| yeJ0BEKa

Pa3yMHbIN COBPEMEHHOI'O THIIA,
1aJICOT€HETHKA.

XapakTepu30BaTb OCHOBHBIE CTAAUU
aAHTPOIIOT€HE3A.

BBISIBASATE IPOTrPECCUBHBIE YEPTHI,
ITOSIBUBLIMECS Y NIPEAKOB YEJIOBEKA

Ha Pa3HbIX CTAIUSIX aHTPOIIOTEHE3A.
[IpuBOAUTE IPUMEPHI IPEICTABUTENEH
OCHOBHBIX CTaJii AHTPOIOTEeHE3A:
OIMCBHIBATH UX AHTPOIIOMETPUUECKHUE
JaHHbIe, 00pa3 )KU3HU U OpyUs TPYya.
CpaBHHMBATh MPEACTABUTENICH OCHOBHBIX
CTaJAU aHTPOIIOr€HE3A
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5.6 | DBomroIUs DBOJIIOIMSI COBPEMEHHOI'O YEJIOBEKA. PackpbiBaTh cojiepKaHue TEPMUHOB U
COBPEMEHHOTO EcTtecTBeHHBIN 0TOOP B MOMYJSALIUIX MOHSATUN: MyTallMOHHBIH Mpoliecc,
YenoBeKa yesoBeka. MyTallMOHHBINA MPOIIeCcC U MOJIMMOP(PU3M, TTOMYIISIITUOHHbBIE

nosmuMopdusm. [omynsironnsie BOJIHBI, Jipeii() reHOB, MUTpALIHS,

BOJIHEI, Ipeii¢ TeHOB, MUTPALIUS U «(hdexT ocHOBaTETIN.

«(pdext ocHOBaTeN» B MOMYIANUIX | XapaKTepu30BaTh POJIb ECTECTBEHHOTO

COBPEMEHHOTI'0 YeJIOBEKA. 0TOOpa B MOMYJISIUSAX COBPEMEHHOTO

deMoOHCTpauyuummn YCIIOBEKA.

Tabnuiibl v cxembl: «ITarbl 3Bomonuy | OIIeHUBaTh POJIb MYyTAllHOHHOTO

YEIIOBEKa mpoliecca, MoIMyJISIIMOHHBIX BOJH,
nperida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B ABOJIIOLMY MOITYIISIIUN
COBPEMEHHOTI'0 Y€JIOBEKA.
[TpuBoauTH MpUMEpPHI (HaKTOPOB,
CTIOCOOHBIX BBI3BATH MOMYJISI[UOHHBIC
BOJIHBI B 3BOJIIOLIMHA COBPEMEHHOTO
YyeJIoBeKa

5.7 | Yenoseueckue pachl. Yenoseueckue pacskl. [lonarue o pace. | PackpsiBaTh coaep:kaHue TEPMUHOB U

MexaucuuIIMHapHbIe
METOJIbl aHTPOIIOJIOT U

bonpmme pacel: eBporieonHas
(eBpaswmiickas), aBCTpaliO-HErPOUTHAS
(3KBaTOpHUAbHAS ), MOHTOJIOUTHAS
(a3marcko-amepukanckas). Bpemst u
IIyTH paccesieHus YeJIoBeKa Mo
ianere. EAMHCTBO YesioBeYeCKuX pac.
HayuHnast HecocTOSTENBHOCTh pacu3Ma.
[Tpucrioco61eHHOCTD YenoBeKa

K Pa3HbIM YCJIOBUSAM OKPYKaroLIEen

MOHATHUI: paca, paCOreHes, pacu3M,
COLIMAJIbHBIN TAPBUHU3M.
XapakTepr30BaTh IPU3HAKU OOJIBIITNX
pac 4ejaoBeKa: €BpOIEOUTHOU
(eBpa3wmiickoii), aBCTPaIO-HETPOUTHON
(3KBaTOpUAIBHOI), MOHTOJIOUTHOM
(a3smarcko-aMepHUKaHCKOM ).

BBISABIIATE MPUYHHBI BOZHUKHOBEHHUS
YeJI0OBEUECKUX pac.
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cpenbl. Biusaue reorpaduyeckoit
Cpenbl 1 peiida TeHOB

Ha MOP(OJIOTHIO ¥ (PUIUOTIOTHIO
YeJI0BEKa.

MexIuCUUIUIMHAPHBIE METOBI

B (hU3MIECKOM (OMOIOTHIECKOM )
AHTPOIIOJIOTUN. DBOJIOLUOHHAS
AHTPOIIOJIOTHS ¥ TAJIE0AHTPOIIOJIOT U
YEJI0BEYECKUX MOIYIISIUN.
buoconmnaneHbIe HCCET0BaHUA
pupoasl yenoBeka. Mccinenosanue
KODBOJIIOIIMH OMOJIOTHYECKOTO U
COIMAJIBHOTO B YEJIOBEKE.
OemMoHcTpauum
TaGmuirel U cxembl: «Pachl yenoBekay.
MpakTunuyeckas
paborTa

«3yueHne 3K0NOTHYECKUX aJanTaun

[IpuBOINUTH IPUMEPHI ATANTUBHBIX
IPU3HAKOB y IIpeICTaBUTENIEH
YeJI0OBEUECKUX pac.

[TpuBOANTH CBUIETENBCTBA EAUHCTBA
IIPOUCXOKIEHUS YEJIOBEYECKUX Pac.
ConocTaBiATh aAaTUBHBIE TUIIBI
JIIOJIEN C PACOBBIMU ITPU3HAKAMH.
Jloka3bIBaTh HAYYHYIO
HECOCTOATEIBHOCTh pacu3Ma

YEJIOBEKa
Hrtoro yacos 1o Teme 10 _
6 Tema «<Dkonor ns " HayKa 0 B3 aAaMWMOOTHOWEeHNAX OpraHmi3ImMoB U
1 3apoxkAcHUE U PA3BUTHE KOOI
HapgopraHW3 MeHHEBIX € D c)lrg M P% 5 Kaplycﬁ'(l? 1o e EaCKpbnvsaTbcoz[epncaHHeTepMHHOBH
. B Tpylax A. 1 yMOOJIBATA, K.D. Fylbe,  noHATUN: 5KOJOTHS, AyTIKOJIOT U,
cpeaAon» H.A. Cesepriosa, O. ['ekkers, CHUHIKOIIOIUS, DKOJIOrUs COOOIIECTR U
6.1 | 3apoxnenue u A. Tencim, B.H. Cykauéa. Paznenst u

Pa3BHUTHUC 3KOJIOTUH

3aauu 3KoJIorur. CBS3b SKOJOTUH
C IPYrUMH HAyKaMH.

DKOCHUCTEM, DKOJIOIMs BUIOB U
IIOITYJISALIAM.
XapaxkTepru3oBaTh OCHOBHBIE JTaIIbI
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demMoHcTpauum

[Moptpersl: A. ['ymOGonbaT,
K. @. Pynbe, H. A. CeBep1ios,

. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabmuuel ¥ cxeMbl: «Pa3nensl
SKOJIOTHN

3apOKJICHUS U PA3BUTHUS SKOJIOTHH KaK
HayKH.

[IpuBoUTH IpUMEPHI OOBEKTOB
M3Y4YEHUS SKOJIOTHUH.

Ha3bIiBaTh OCHOBHBIE 3a1a4H, CTOSIINE
nepes y4€HbIMU-3KOJIOTaMHu.
VYcTanaBiaMBaTh B3aUMOCBSI3b SKOJIOTHH
C IpyrUMU HayKamMu

6.2

MeToabI DKOJIOTHH.
3HaueHue
YKOJIOTHYECKUX
3HAHMU 119 YeJIOBEKa

Mertonusl 3konoruu. [lonesbie
HaAO0JI0/IEeHUS. DKCIIEPUMEHTBI

B OKOJIOTMU: IPUPOJHBIE U
nabopaTopHbie. MonenupoBaHue
B OKOJIOTUM. MOHUTOPUHT
OKPYXAIOIIEH CPeJIbl: JIOKAJIbHBIM,
PErMOHANIBHBIN U TI00aTbHBIIH.
3HaYeHUE YKOJIOTUYECKUX 3HAHUI
JUJISL YEJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBA3EH
YEJI0BEYECTBA C MPUPOJION.
DopMUPOBAHUE IKOJIOTUUECKON
KYJIBTYPBI 1 9KOJIOTHYECKON
rPaMOTHOCTH HACEJICHUS.
deMOHCTpPpauumn
Tabaunel ¥ cxeMbl: «MeToabl
AKoJIoTUnY», «CxeMa MOHUTOPHUHTA
OKPYKAIOLIEN CPEabD.

PackpbiBaTh cojiepKaHue TEPMUHOB U
TTOHSTHIA: TTOJICBBIC HAOIIOICHNS,
MOHHMTOPUHT OKPYXKAIOIIEH CPEeIbl,
MOJICTTUPOBAHUE, DKCTICPUMEHT,
MIPOTHO3UPOBAHHUE.

XapakTepu30BaTh METO/IbI YKOJIOTHH.
[IpuBOAUTH MIPUMEPHI MOJIEBBIX
HaOJIIOEHUN B DKOJIOTHH.

BoIsIBISTE 0COOCHHOCTH MOHUTOPHHTA
OKPYKaIOIIEeH Cpeibl KaK METO/1a
AKOJIOTHYECKUX MCCICIOBAHMIA.
OO00CHOBBIBaTh 3HAUCHHUE
AKCIIEPUMEHTOB B KOJIOTHYECKUX
HCCIICIOBAHUSX.

CpaBHuBaTh 1a00OpaTOPHBIE U
MIPUPOJIHBIE IKCTIEPUMEHTBI KAK METO]IbI
AKOJIOTHYECKUX MCCIACAOBAHMIA.
OrneHrBaTh 3HAYEHUE MPOTHO3UPOBAHUS
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MNabopaTopHasd

paborTa
«I/IBy‘-IeHI/IC METOI0B SKOJIOTHUYECCKUX
HCCHGﬂOBﬁHHﬁ))

KaK METO/1a DKOJIOTHUYECKUX
HCCJICOBaHUM.

OO00CHOBBIBATh HEOOXOIUMOCTE
DKOJIOTUYECKHUX 3HAHUHI

TSI COBPEMEHHOTO YeJI0BEKa

HToro yacoB mo teme 3
7 Tema «OpraHu3amMblu cpeaga obUuTaHUua>»
71 | Promormueckue 1 Dkosoruueckue GakTophl U PackpbiBaTh coliepKaHuE TEPMUHOB U
bakTopsI 3aKOHOMEPHOCTHU UX JIEHCTBHUS. HOHSTUN: SKOJIOTUYECKUI PaKTop,

Knaccudukarms 3K010ruaeckux
(bakTOpOB: aOMOTHUYECKHE,
Oouotuyeckue, antponoreHHsie. OOME
3aKOHOMEPHOCTH JCHUCTBUS
sKosorudeckux (axkropos. IlpaBuino
munumyma (K. IlInpenrens,

10. JIu6ux). TonepaHTHOCTb.
OBpHOMOHTHBIC U CTEHOOMOHTHBIC
OpPTaHHU3MBI.

OemMoHcTpauum
TalauIBl M CXEeMBI: « DKOJOTHUSCKUE
(dakTopbI».
OGbopypmnoBaHMUe:
repOapuu u

KOJUICKIIUU PACTEHUMN U KUBOTHBIX,
IIPUCIIOCOOICHHBIX K BIMSHHUIO

| Pa3JIMYHBIX SKOJOTHYCCKUX

(dakTopoB

OMOJIOTUYECKUI ONITUMYM,
OTPAHUYMBAIOIINH (TUMUTUPYIOITU)
dakrop.

KnaccuduuupoBatb sK010rndeckue
(bakTOpHI 1O pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh o0LIMe
3aKOHOMEPHOCTH JAEHUCTBUS
HKOJIOTMYECKHUX (DAKTOPOB.
OO0CHOBBIBATH ICHCTBUE 3aKOHA
ONTUMYyMa U 3aKOHA OTPaHUYUBAIOLIETO
dakropa.

[IpuBOOUTH IPUMEPHI:
WLTIOCTPUPYIOITNE IEHCTBUE MTPaBUIIa
MUHUMYMa, OIpaHUYMBAIOLLIETO
(dhakTopa, IBpUOMOHTHBIX U
CTCHOOMOHTHBIX OPTaHH3MOB
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7.2

AOuornueckue
¢akxTopsl. CBeT Kak
YKOJIOTUYECKUU

dakTop

Abuotnueckue gaxropsl. CBET Kak
sKosorndeckuit gpaxrop. [eiicTBue
Pa3HBIX Y4ACTKOB COJHEYHOTO CIIEKTpa
Ha OpraHu3Mbl. JKOJOTHYECKHE
TPYMIBI PACTCHUH W )KUBOTHBIX

10 OTHOIIICHUIO K cBeTy. CUTHaIbHAS
poiib cBeTa. DoTonepuoansm.
deMOHCTpPpauumn
Tabymie! 1 cxeMbl: «CBEeTOBOU
CHEKTPY, «IKOTOTHICCKUE TPYITITHI
YKUBOTHBIX 110 OTHOIIICHHIO K CBETYY.
O6bopynpoBaHwMue:
repoapuu

CBETOIIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIUBBIX PACTCHUIA;
CBETOJIFOOMBBIC, TCHEIIFOOUBBIC U
TEHEBBIHOCIUBBLIE KOMHATHEIE
pacTeHus.

MNabopaTopHasd

paborTa
«BbIsiBICHNE TPUCTIOCOOICHU
OpPraHU3MOB K BIIUSTHUIO CBETa»

PackprIBaTh cojiepykaHue TEPMHUHOB U
TIOHSTUMN: CBET, POTOMIEPHOAN3M.
XapakTepru3oBaTh AEHUCTBUE CBETA KAK
IKOJIOTUIECKOTO (haKkTopa.

CpaBHHBATh JCHCTBHE Pa3HBIX
Y4aCTKOB COJIHEYHOTO CTIEKTpa

Ha OpPraHU3MBI.

BEISBISATH OCOOEHHOCTH CTPOCHUS U
’KU3HEICATCIPHOCTH PACTCHUN Pa3HBIX
HKOJIOTUICCKHUX TPYII IO OTHOIIICHHUIO
K CBETYy (CBETOJIIOOMBBIC, TCHEITIOOUBBIE,
TEHEBBIHOCIIUBEIE).

[TpuBOANTH IPUMEPHI PACTEHUH pa3HBIX
HKOJIOTUICCKHUX TPYII IO OTHOIIICHHUIO
K CBETY.

BBISBISATE OCOOCHHOCTH CTPOCHUS U
KU3HEICATCITHHOCTH JKUBOTHBIX Pa3HBIX
HKOJIOTUIECKHUX TPYIII IO OTHOIIICHHUIO
K CBETY (IIHEBHBIC, CyMEPCUHBIE,
HOYHBIE).

[TpuBOANTH MPUMEPHI JKUBOTHBIX
Pa3HBIX SKOJOTHUECKUX TPYIIIT

10 OTHOIIICHHUIO K CBETY.

O060CHOBBIBATH 3HAYCHUE
doToneprnoM3Ma B KU3HU OPraHU3MOB
Y JIJISL TIPAKTUKH CEJTIHCKOTO

X0351CTBa
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7.3

AolOuornueckue
(axTophlI.
Temneparypa kak
YKOJOTMYECKUI

(dakxTop

TeMmeparypa Kak 3KOJIOTUYECKUN
daxrop. [eiicTBre TemnepaTypsl

Ha opranu3msl. [loiikunorepmHubie u
TOMOMOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHbBIE
OpTaHU3MBI.

deMOHCTpPpauumn
Talauie! u cxembl: «TemoKkpoBHbIE
KUBOTHBIEY, «XO0JIOJHOKPOBHBIE
YKUBOTHBIEY.

OGopyAaAoBaHMUe : repdbapun
151

KOJUIEKIIMUH TETLJIOIFOOUBBIX,

3UMOCTOUKHUX, MOPO30yCTOMYUBBIX

pPaCcTEeHUI; yydelia ITULL U 3BEPEU.

NabopaTopHasd

paborTa

«BbIsiBICHNE TPUCTIOCOOICHU

OPraHu3MOB K BJIMSIHUIO TEMIIEPATyPhI»

PackpsIBaTh conepKaHue TEPMUHOB U
MOHATHI: TEMIIEPATYPA,
MOWKHUIIOTEPMHBIE (XOJIOTHOKPOBHBIE),
TOMOHOTEPMHBIC (TETUIOKPOBHBIC)
OpTraHu3Mbl, aHa0MO03, IBPUTEPMHBIE
OpraHU3Mbl, CTCHOTEPMHBIE OPraHU3MBbl,
TEPMOPETYJISALUS.

XapaKTepru30BaTh JICUCTBUE
TEMIIEPATYPHl HA OPTaHU3MBI.
BbIABIIATE OCOOEHHOCTH CTPOEHUS U
KU3ZHENEATEIbHOCTHU IIOUKUIIOTEPMHBIX
(X0JIOTHOKPOBHBIX) 1 TOMOMOTEPMHBIX
(TETUIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTE IPUMEPBI MOUKUIIOTEPMHBIX
(X0JIOTHOKPOBHBIX) ¥ TOMOWOTEPMHBIX
(TEeTUTIOKPOBHBIX ) JKUBOTHBIX.
BbIsSBISATE OCOOEHHOCTH CTPOEHUS U
KU3HEEATEIbHOCTH TEII0II00MBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYNBBIX
pacTeHui.

[IpuBOIUTH IPUMEPHI TETUIOTIOONBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX
pacTeHui.

[IpuBOAUTE IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | Abuotuieckue BrnaxxHOCTB Kak 3KOJIOTUYECKUN PackpeiBarh conepkaHue TEpPMUHOB U
¢axTopsl. Bnaxxnoctsb ¢axrop. [Ipucniocobnenus pacTeHuit MOHSATUMN: BIAXKHOCTb, TUIPO(DUTHI,
KaK DKOJIOTUYECKUN K MO/JIep>KaHI0 BOJHOTO OaiaHca. rUrpouUTHL, ME30PUTHI, KCEPOPUTHI,
dakto Knaccudukanus pacrenuit ’KUBOTHBIC. BOJHbBIE, TIOTYBOJIHBIE,

10 OTHOILIEHHUIO K BOJIE. Ha3eMHBIC.

[TpucnocobeHust )KUBOTHBIX XapakTepu30BaTh ACHCTBUE BIAKHOCTH

K U3MEHEHHUIO BOJHOTO peXKHUMa. KaK 3KOJIOTHUECKOTo (pakTopa.

NeMoHCTpPauum BbIsBIIATE 0COOEHHOCTH CTPOEHUS U

Tabnuiibl v cxembl: «PUZNOIOTUYECKHUE | JKU3HEACATCIBHOCTH PACTEHUI pa3HbIX

aJlanTaly >KUBOTHBIX. HKOJIOTUYECKHUX TPYII IO OTHOIIEHHUIO

OGopyAAoBaHMUe : repdbapuu| K BozeE.

pacTeHui, IIpuBOAUTE NIPUMEPHI PACTEHUN Pa3HBIX

OTHOCSIITUXCS K TUTpOdUTaM, HKOJIOTUYECKHUX TPYII IO OTHOILIEHUIO

kcepodutam, Mme3opuTam, KOMHaTHbIE | K BOJIC.

pacTeHUS TAaHHBIX TPYIIIL. BEISBISTS aHATOMUYECKHUE U

NabopaTopHasd ¢buznonornyeckue NprucrnocoOIeHus

pab6orTa ’KUBOTHBIX K U3MEHEHHIO BOJTHOTO

«AHaToMHUYECKHE 0COOEHHOCTH pexrMa.

pacTeHuil U3 pa3HbIX MECT OOUTAHUS [IpuBOAUTE MPUMEPHI BOIHBIX,

TTOJTYBOJTHBIX M HA3EMHBIX JKHBOTHBIX

7.5 | Cpenbl oouTaHus Cpenpl 0OUTaHUS OPraHU3MOB: BOJHAs, | PacKkphiBaTh cojiepikaHne TepMHUHA

OpraHu3MOB

HA3eMHO-BO3/IYIIIHAS, TOYBCHHAS,
TITyOMHHAs TIOATIOYBEHHAs,
BHYTpUOpTraHu3MeHHasi. Du3nko-
XUMHUYECKHE OCOOCHHOCTH CPE/T
00WTaHUsl OPraHU3MOB.

«cpena oOUTaHUS.

XapakTepru30BaTh 0OCOOCHHOCTH
BOJHOM, HA3€MHO-BO31YIIIHOM,
MMOYBEHHOM, TTYyOMHHO MOIIOYBEHHON 1
BHYTPUOPTaHU3MEHHOU CpeJl OOUTaHUSI.
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[Ipucnoco6ienust OpraHu3MoB K KU3HU
B Pa3HBIX CpEaXx.

deMOHCTpPpauumn
TaOaune! u cxembl: «Cpenbl oOOUTaHUs
OpPTraHU3MOBY.

O6bopypmpoBaHwMue:
KOJULICKIINU
JKNBOTHBIX, O6I/ITaIOH_[I/IX B Pa3HbIX

CpaBHUBaTh (PUBNKO-XUMUIECCKUE
YCJIOBHS Pa3HbIX cpejl OOUTaHMS.
BBIABIIATE 4epThI IPUCTIOCOOTICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
HA3€MHO-BO3/yIIIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOU cpeiax
oOuTaHM.

[TpuBOAUTH IPUMEPHI OPTAaHU3MOB,
OoOUTArOIIUX B pa3HBIX cpeaax

cpenax
7.6 | buonornueckue buonorunueckue put™Mbl. BHeniaue u PackppiBath coaepkaHue MOHATHUS
PUTMBI BHyTpeHHUE pUTMBI. CYTOUHBIE U «OMOJIOTUYECKHE PUTMBI.

TOJMYHBIE PUTMBI. XapakTepru30BaTh 0OCOOCHHOCTH
[Ipucnoco6ieHHOCTh OPraHU3MOB K BHEIIHHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSAM YCIIOBHM TOANYHBIX OMOJIOTUYECKUX PUTMOB.
KU3HU. [TpuBOANTH PUMEPHI IPOSBICHUS
OeMoHCTpauumM OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Ta6auue! 1 cxembl: «buonornueckne | OPTaHUSMOB.
PHTMBD». BbISBAATH UuepThl MPUCTIOCOOIEHHOCTH
O6opynoBaHMUE: OpPraHU3MOB K C€30HHBIM U3MEHEHUSIM
repOapHu 1 YCIIOBUH KU3HU.
KOJUICKIIMH PACTCHHI 1 KMBOTHBIX, OnuceIBaTh CE30HHbBIE SIBJICHUS B KU3HU
061aAIONIX YepTAMH OpratH3MOB, PacpOCTPaHEHHbIX
IPUCTIOCOOJIEHHOCTU K CE30HHBIM B CBOCH MECTHOCTH
MU3MEHEHUSIM YCIIOBHH JKU3HU

7.7 | ’Kuznenuoie GopMsl XKuznennsie GopmMbl OpraHU3MOB. PackpsIBaTh conepKaHue MOHATHS

OpraHu3MOB

' [lonsTue o xxu3HeHHOH opme.

XKuznenusie popMbl pacTEHHUIA:
JIEPEBbsI, KyCTAPHUKH, KYCTAPHUYKH,

«OKW3HEHHasi opMa OpraHu3Ma.
BbIBIIATE 0COOEHHOCTH CTPOEHUS U
YKA3HEAECATEIbHOCTH PACTEHUM PA3HBIX
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MHOTOJICTHHE TPaBbI, OTHOJICTHUE
TpaBbl. JKu3HEHHBIC (HOPMBI KUBOTHBIX .
TUAPOOHOHTHI, TECOOMOHTHI,
a3poOrOHTHI. OCOOEHHOCTH CTPOEHUS U
o0pa3a KU3HHU.

demMoHcTpauum
Tabmuiiel U cxembl: «KU3HEHHbIE
dbopmbl pacTeHun», « KU3HEHHbBIE
(OpMBI )KUBOTHBIX).

OGopyAnoBaHMUe :repbapun
n
KOJUICKOUH paCTeHI/Iﬁ 1 ) KUBOTHBIX

| pa3JIMYHBIX )KM3HEHHBIX (hOopM

’KU3HEHHBIX (POPM.

[IpuBOAUTE IPUMEPHI PACTEHHUI Pa3HBIX
KU3HEHHBIX (POPM.

BhIsSBISTE OCOOEHHOCTH CTPOCHUS U
KUA3HEAECATEITbHOCTH )KUBOTHBIX Pa3HBIX
KU3HEHHBIX (POPM.

[IpuBOINTH MPUMEPBI KUBOTHBIX
pa3HbIX JKU3HEHHBIX (OpM

7.8

buotnueckue hakTopsl

buotnyeckue daxkropsl. Busl
OMOTHYECKUX B3aUMOICUCTBUN:
KOHKYPEHIIMSI, XUIITHUYECTBO, CUMOMO03
u ero ¢opmel. [Tapazutusm,
KOOIEpaLUs, MyTyaJli3M,
KOMMEHCaJIM3M (KBapTUPAHTCTBO,
HaxjieOHn4ecTBo). Herpoduueckue
B3aMMO/ICHCTBUSA (TOMUYECKHUE,
dbopuueckue, hadbpudeckue). 3HaUCHUE
OMOTUYECKUX B3aNMOIEUCTBUMN TS
CYILIECTBOBAHUS OPTaHU3MOB B CPEJIC
obutanus. [[puHIMT KOHKYPEHTHOTO
UCKIIFOYEHUSI.

JemMoHCTpauum
Ta6J'II/II_IBI U CXEMBIL: «JKOCHCTEMA

PackpeiBaTh coepkaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIHS, XUIIIHUYECTBO,
napa3uTU3M, MyTyaausM,
KOMMEHCAJIN3M, HETpO(hUUIECKre
B3aUMO/ICHCTBHUS.

XapakTepu30BaTh BUIbI OMOTHYSCKHUX
B3aHMOJICHICTBHI.

OOBSACHSTH CYITHOCTh KOHKYPEHIINH,
XUITHAYECTBA, NTapa3uTU3Ma,
MyTyajau3Ma, KOMMEHCau3Ma.
[IpuBOIUTH PUMEPHI OPraHU3MOB,
Y4aCTBYIOIIUX B OMOTHYECKHUX
B3aHMMOJICCTBUSIX Pa3HbIX TUIIOB.
O1ieHuBaTh 3HAUYEHUE OMOTUYECKUX
B3aMMOJICVCTBUM JIJI CYLIECTBOBAHUS
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HIMPOKOJIMCTBEHHOTO JIECAY,
«IKOocHCTEMa XBOMHOIO JIECay,
«lenu nutanusy, « XUITHUYSCTBOY,
«ITapazutuzm», «KoHKypeHIus»,
«Cumono3sy», «KoMmMeHcaIn3my.
O6bopypmnpoBaHwMue:
KOJUICKITUH

YKUBOTHBIX, YUACTBYIOIIUX

| B pas3/JIMYHbIX OMOTHYECKHUX

OpPTraHW3MOB B Cpe/Ic OOMTaHUS.
OO60CHOBBIBaTh JEHCTBUE MPUHIIUIA
KOHKYPEHTHOT'O MCKITFOUCHHUS

Hroro|dgacoB 1o Teme 9 B3aMMOJICUCTBUIX
8 Tema «Ddkonorva BMAOR U NonNnynauumm
8.1 | Dxomoruueckue
XapaKTePUCTUKH 3 - DKOJIOTUYECKUE XapPAKTEPUCTUKH PackpeiBaTh coepkaHue MOHATHS
MO JIALIUA IIOITYJIALINHA. HOHYMHI/IH KakK KIIOITYJIAITHS .

ouonoruyeckas cucrema. Posb
HEOJHOPOIHOCTH Cpeibl, PU3NUECKUX
OapbepoB U OCOOCHHOCTEN OMOJIOTUHU
BUJIOB B (pOPMUPOBAHUH
IIPOCTPAHCTBEHHOM CTPYKTYPBI
nonyJisinuii. OCHOBHBIE MOKA3aTeNN
HOMYJISIIUU: YUCIIEHHOCTb, IJIOTHOCT,
BO3pacTHAsI U M0JI0BasA CTPYKTYpa,
POKIAEMOCTb, TPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTpALIHS.
deMoOHCTpPpauyuum
Tabnuiibl ¥ cxeMbl: «DKOJOTHUECKHE

| XapaKTEPUCTHUKHU MOMYIISLIHN,

«IIpocTpancTBeHHasE CTPYKTypa

OueHuBaTh 3HaUCHUE HEOTHOPOTHOCTH
cpensl, pusudyeckux 0apbepoB U
0ocoOeHHOCTeN OMOJIOTUY BUOB

B (hOPMHUPOBAHUYU TTPOCTPAHCTBEHHON
CTPYKTYPBHI MOITYJISLHM.

[TpuBOAUTE NTPUMEPHI MOMYISIIAN
Pa3HBIX BUJIOB PACTEHUMN U KUBOTHBIX.
XapakTepu30BaTh OCHOBHbIE
AKOJIOTUYECKHE TTOKa3aTeNn
MONYJIALINKN: YUCIICHHOCTb, INIOTHOCT,
BO3pACTHAsI U TI0JIOBasi CTPYKTYPA,
POK1aeMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
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MOITYJIAIUI ((BOBpaCTHBIe IMUpaMHU bl
TTOITYJIAALTU D)

8.2 | Dkonoruyeckas ' DKOJIOrM4ecKas CTpyKTypa NomyJsinuu. | PackpsIBaTh conepkaHuEe TEPMUHOB U
CTPYKTypa ' OLIeHKa YUCIIEHHOCTH TOIYJIALUY. MOHATUI: TUHAMMKA TOMYIISLIIH,
ITONYJIALIUH. JluHaMuKa MOMYJISIUUU U €€ perysinus. | OMOTUYECKUN MOTEHINAIT TOMYIISIIHIH,
JlnHaMuKa onyJIsiiuu buotnueckuii moTeHUMAN NOMYJSILUKU. | KPUBBIC BBKUBAHUSA, (DAKTOPHI
U €€ peryssnus MopaenupoBanre JTUHAMUKH CMEPTHOCTH, EMKOCTb CPEIBI.

nonyJysinuu. Kpussle pocra OOBICHATH 3aKOHOMEPHOCTH

YUCIICHHOCTH nonyssinuu. Kpuseie pas3MenieHus: 0co0el Momysiuu

BBDKUBAHUSA. Perymsnus 4uciIeHHOCTH | Ha 3aHUMaeMOU TepPUTOPHH.

HOMYJISILUN: POJb (PAKTOPOB, OneHuBaTh OMOTUYECKUI MTOTEHIIHAI

3aBUCALLUX U HE 3aBUCALIUX OT MONYJIALINI pa3HbIX OPraHU3MOB.

IUIOTHOCTH. DKOJIOTUYECKHUE CTPATETUH | AHAJTM3UPOBATh KPUBBIC POCTA

BuzOB (I- 1 K-cTparerun). YUCJIEHHOCTH MOIYJISALIUU U KPUBbBIE

deMOHCTpPauumn BBDKHBAHMSL.

Tabauiel u cxembl: «CKOpPOCTh OO0O0CHOBBIBaTh IPUYUHBI CIEPKUBAHUS

3aCeJIeHUs] TOBEPXHOCTU 3EMIIN OMOTHYECKOro MOTEHIMAala pocTa U

Pa3IMYHBIMU OpPTraHU3MaMK» IIPUYHHBI BCIIBIIIEK POKIaEMOCTH
Y OTAEIBHBIX OPTaHU3MOB.
[lepeuncnsaTs paKTOpbl CMEPTHOCTH,
PETYIHUPYIOLINE YUCIEHHOCTh
MOMYJISIUUN PACTEHUN U KUBOTHBIX.
OnuceIBaTh 3KOJIOTHYECKHUE CTPATETUN
BUJIOB

8.3 | Dkonoruveckast HuIIA [TonsiTHe 00 IKOJIOTUUECKON HUIIIE PackpbiBaTh cojiepKaHue TEPMUHOB U

BUIA

Bus1a. Mecroobutranue. MHoromepHas
MO/I€JIb SKOJIOTMYECKOW HUIIH

MMOHATHUU: DKOJOTHUeCcKasl HAIIA, BUJ,
apeaJs, UHBa3usl.
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Jx. . XarunHcoHa. Pazmepsbl
AKOJIOTHYeCKON HUIIM. [ToTeHnansHas
Y peaM30BaHHAs HUIIIH.

Bup xak cuctema nonynsinuii. Apeansl
BUJIOB. BUIbI U KX )KU3HEHHBIE
cTpaTeruu. JKOJIOTUUECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEICHUS U
MUTpaLMi KUBOTHBIX. brosorunueckue
WHBAa3UU YY>KEPOJHBIX BUJIOB.
OemMoHcTpauum
[Moprper: [x. Y. XaTunHCOH.
Tabauitel U cxeMbl: «Mojenb
3KOJIOTUYECKOW HUIIU

k. M. XarunHCcOHAY.
O6bopynpoBaHwMue:
repOapuu pacTeHU;

KOJIJICKIIMHU KUBOTHBIX.
NabopaTopHasd

paborTa

«IIpucriocobnenus ceMsiH pacTeHUI
K PACCENECHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MOZENb SKOJIOTMYECKON HUIIN

JIx. M. XaTunHCOHA.

[IpuBOAUTE MIPUMEPHI IKOJIOTHUYECKUX
HUII Pa3HbIX BUJOB PACTEHUIN U
JKUBOTHBIX.

BBISBAATE OTIIMUKE SKOJIOTUYECKOM
HUIIU BUJA OT €r0 MECTOOOUTAHMUS.
['paduuecku nzodpaxathb
MHOT'OMEPHYIO MOJIEJIb 3KOJIOTHYECKON
HUILH JJI1 pa3HBIX BUJIOB.

BpIsABIATE IPUYMHBI PA3IAYNAN

B pa3Mepax dKOJOTMUYECKOW HUIIU

Y Pa3HbIX BUJIOB PACTEHUM U )KUBOTHBIX.
AHaIM3UPOBaTh MPUUUHBI U
MOCJIEACTBUSL CMEHBI YKOJIOTUYECKON
HUILN

HToro JacoB no reme ER €o001mecTBa Opranu3MoB. buonenos u | PackpriBaTs cofepikanue TEPMUHOB U |
9 |Tema «3konor us C 0 octoypyerypdB CBIBK MERIO I U Y € CIoHATRIH :OMICHOE M.
9.1 | CoobmiecTBo opraHu3MaMu B OUOIIEHO3E. XapakTepu3oBaTh OMOIEHO3 U €ro
OpPTaHU3MOB — NJeMoHcCcTpauum CTPYKTYPBI: BUIOBYIO,
OMOLIEHO3 | TaGauiibl 1 cxembl: «CTpyKTypa POCTPAHCTBEHHYIO, TPODUUECKYIO.
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OHOILIEHO3a», «IDKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECA,
«IKOCHUCTEMA XBOMHOIO JIECA»

[lepeunciATs U NPUBOIUTH IPUMEPHI
CBA3EH MEXIy OpraHU3MaMHU
B OMOLIEHO3€

9.2

DKocucreMa

DKocucTeMa Kak OTKpbITasi CUCTEMA
(A.JIx. Tencnmn). yHKIIMOHAIbHBIC
0JIOKH OpTaHU3MOB B SKOCHUCTEME!
MPOYIIEHTHI, KOHCYMEHTHI,
penyteHTsl. Tpodudeckrue ypoBHH.
Tpoduueckue 1ienu u CeTH.
AOGuoTnueckue OJOKH IKOCUCTEM.
[TouBBI U UJIBI B AKOCUCTEMAX.
KpyroBopoT BemecTB v MOTOK SHEPTHH
B DKOCHCTEME.

deMOHCTpPauumn

Ioptpersl: B. H. Cykaués,
A. JIx. Tencnu.

Tabnuipl U cxembl: «DYHKIIMOHAILHBIC
TPYIIbI OPraHU3MOB B IKOCHUCTEME),
«KpyroBopoT BEIIECTB B 3KOCUCTEMEY,
«llernu nutanus (macTOUIIHAS,
JETPUTHAS)».
OGopyAanoBaHMUe : repbapun
pacTeHul;

KOJUIEKIIMM HACEKOMBIX; Uydesia MTUIl U
3BEpen

PackpbIBaTh cojiep:kaHre TEPMUHOB U
MOHSATHI: IKOCUCTEMA, TTPOYIIEHTHI,
KOHCYMEHTBI, peyIIEHThI, Tpopuueckue
ypOBHU, Tpoduueckre (TTUIICBBIC) TIETH
U CETH.

Ha3zpiBaTh CTpyKTypHBIE KOMIIOHEHTHI
HYKOCUCTEMBI.

Xapaktepu3oBaTh (YHKIUU U
MPUBOAUTH IPUMEPHI OPTAHU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOLIUXCS
3HaHUM O pacTEeHUsIX, TPUOAX,
OaKTepusiX U KUBOTHBIX.

OnuceIBaTh KPyroBOPOT BELECTB U
MOTOK SHEPTUH B SKOCHUCTEME.
OOBACHATDH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEILIECTB U MOTOKE SHEPIUHU.

[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
3aHUMAFOIINX Pa3HbIC YPOBHU
TpoprUeCcKUX MUpamMuiI.

CocTaBisTh CXEMBI TIEPEHOCA BEIECTBA
W DHEPTUU B DKOCUCTeMax (TIeTH
MUTAHUS).
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CpaBHUBaTh MACTOUIIHBIC U JETPUTHBIC
HENU MUTAaHUA

9.3 | DKOIOrHYECKHE OCHOBHBIE MOKA3aTENH SKOCUCTEMBL. PacKphIBaTh COIEPKAHNE TEPMUHOB 1
IHPAMUIBI Bromacca ¥ poyKIIHs. TIOHATHI: TIPOYKIMsI, GMoMacca,
DKOJIOTUYECKUE MMPAMHU/IBI YUCET, SKOJIOTHYECKAs TUPAMHUIA.
6MOMACcChl U SHEPTHH. XapaKkTepu30BaTh MPaBUIa
OeMOHCTpaLUMM SKOJIOTHYECKHMX ITHPAMHKJI YHCE],
Ta6nub! U cXeMbl: «JKoNornyeckas | OHOMACCHI H DHEPrHHL. 5
NUpaMUIa YHUCED», « IKOIOTHIECKas OOBACHATE NPHYHHEL PA3IIHY
nupamMuIa GHOMacchl», B HPOIYKTHBHOCTH y pasHbIX
«DKOJOTHYECKAs! TMPAMHUJIA SHEPIum» | -\ O CHCTEM.
[IpUBOIUTE IIPUMEPHI IPAKTUIECKOTO
IIPUMEHEHHS TTPABHIJII SKOJIOTHYECKHX
IUpaMUI,
CpaBHUBaTh OMOMACCy M TIPOLYKIMIO
SKOCHCTEM CyIIH 1 MHPOBOTO OKeaHa
9.4 | Uzmenenus AduHamucka PackpsiBaTh conepkaHue TEPMUHOB U
COOOIIECTB — sKocucmewm - TIOHATHUH: CYKIIECCHS, KIIMMAKCHOE
CyKILIeCCHH Kamacmpogpuyecku COOOIIECTBO, CYKIIECCHOHHBIN PSII.

e nepecmpouckKku -
®ny Kk myauyuu -
Hamnpasnenunsie

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykneccuu. [lepBuuHbIe U BTOPUYHBIC
CYKIECCUU U UX MTPUYUHBI.
AHTpPONIOT€HHBIC BO3/ICHCTBUS

Ha cykueccuu. KnumakcHoe
coobmmecTBo. buopasnoobpaszue u
MOJIHOTA KPYTOBOPOTA BEIIECTB —

XapakTepu30BaTh CYKIIECCHHU:
TIEPBUYHBIC U BTOPUIHBIC, TPUBOIUTH
WX TIPUMEPHI U Ha3bIBaTh IPUIUHBI
CMEHEI COOOIIECTB.

CpaBHUBATh BpEMEHHBIC M KOPCHHBIC
OMOTreoIeHO3bl Ha KOHKPETHBIX
IpuMepax CBOCH MECTHOCTH.
MonenupoBath pe3yJIbTaThl MpoIecca




OCHOBA YCTOMYMBOCTH COOOIIIECTB.
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demMoHcTpauum
Tabaune! u cxembl: «O0Opa3oBaHue
60J'IOTa», «HepBI/I‘IHaSI CYKICCCHUA»,
. «BoccTaHoBIieHME 1eca TocIie ImozKapa»

CMEHBI OMOT€OIICHO30B IO/ BIUSIHUEM
aHTPONIOTEHHOTO (haKTOpa

9.5 IIpuponubie  [IpuposHbIe 9KOCUCTEMBI. PackpbiBaTh coliepKaHUE TEPMUHOB U
AKOCHUCTEMBI dkocucmemMb 03 ép u |HMOHATHH: (UTOMIIAaHKTOH, 300IJIAHKTOH,
pekKk  -Okocucmembl #PYCHOCTE.
Moped U okeaHoe XapakTepu30BaTh MPUPOIHBIE
3 p 5 AKOCHUCTEMBI, X OCHOBHBIC
KocucmewMbl myH
vy P+ | xommonenTsr (Ha mpumepe o3epa,
Jl e Cc O 8 cmermneu o
’ g XBOMHOT'O U HMIMPOKOJIMCTBEHHOTO JIeca).
nycmblHb - .
i y OOBSACHITH TPUYUHBI PA3TUIHOM
e MOHCT a uun
pau OroMacchl MPOAYIICHTOB U
Tabuuibl U cXeMBbI: «DKOCcHUcTEMa
KOHCYMEHTOB B IPUPOJIHBIX
IIMPOKOJIMCTBEHHOT O JIECAY,
5 . AKOCHUCTEMaX.
«3JKocHUCcTeMa XBOMHOTO JIeCa»
3 ’ CocTaBisaTh NacTOUIIHBIE U IETPUTHBIE
«IKocHuCTEMA 03EPAY.
06 o o P a o LENH MUTaHUS TPUPOTHBIX SKOCUCTEM.
BaHMWe :akpapu
PyaA PHYM [IpuBOIUTH IPUMEPHI OPraHU3MOB,
KaK MOJIEJb
A BXO/JISIIUX B COCTaB (DUTOTUIAHKTOHA,
KOCHUCTEMBL.
3k ¢ K cus O 300ILUIaHKTOHA, O€HTOCA.
«IKCKypcHs B
Uy P YP OOG0CHOBBIBATH POJIb IPYCHOCTH
TUMHYHbBIN
B KM3HU HA36MHBIX SKOCHCTEM.
GuoreoueHo3 (B z[y6paBy, 6ep C3HAK, CpaBHI/IBaTB 6H0Maccy U IIPOAYKIMIO
JLHUK, Ha JBHBIN WIH
© S vaXOHO BOJIHBIX U Ha3€MHBIX SKOCUCTEM
MOMMEHHBIN JIyT, 03€p0, OOJI0TO)»
9.6 | AnTpomnoreHHbIC AHTPONOT€HHBIE SKOCUCTEMBI. PackpsiBaTh cojiepKaHue TEPMUHOB U
AKOCHUCTEMBI - Arposkocucrema. ArporeHos. MOHSTUI: arpO’KOCUCTEMA, arpOIEHO3,

(arpo’KOCHCTEMBI)

Paznuuus MCIKY aHTPOIIOTCHHBIMH U

MOHOKYJIBTYpA.
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MIPUPOAHBIMA 3KOCUCTEMAaMHU.
HdemMoHCTpauum
TaOmuitel U cxembl: «ATPOIICHO3Y,
«KpyroBopot BeIEeCTB U MOTOK
SHEPrUHU B arpoOLIEHO3EY.
O6bopypmnpoBaHwMue:
repbapuu

KYJIbTYPHBIX U JTUKOPACTYILIUX
pacTEeHU.

OQKCKYPpPCMUA «IKCKypcHs
B arpo3KOCHCTEMY (Ha IT0JIe WU
B TEIUTUYHOE XO3SHCTBO)»

XapakTepru3oBaTb OCHOBHBIE
KOMITOHEHTBI arpOIKOCHUCTEMBI.
[TpuBOANTH PUMEPHI ArPOIKOCUCTEM.
CocTaBiATh LIENH MUTaHUS arpoLeHO3a.
OOOCHOBBIBaTh NPUYUHBI HU3KON
YCTOWYMBOCTH arpOIKOCHCTEM.
CpaBHHUBATh arpO3KOCHUCTEMBI U
PUPOIHBIE YKOCUCTEMBI.
XapakTepu3oBaTh POJIb YETOBEKA

B COXPaHEHUH YCTONYHUBOCTH
arposKOCHCTEM

9.7

YpO0IKOCUCTEMBI.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
I'oponckast guiopa u dayna.

CunaHTpONH3aIUs TOPOJCKOHN (hayHBI.

buonornyeckoe u X0351MCTBEHHOE
3HAYEHUE arpO’KOCUCTEM U
ypOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUMN
OpPraHU3MOB B IKOCHUCTEMAX.
Ponb KkackadHOe2oO
3 ppgpbekma u sudos-
30ugukamopos
(knwo4yeesbx sudos)
(]
yYyHKUUOHUpPpOBAHU
Uu 3 Kocucmew.

PackpbiBaTh cojiepKaHue TEPMUHOB U
MOHATUI: ypOOIKOCUCTEMA,
CUHAHTPOMNU3alIKs, TOpoJIcKast (uiopa,
ropojickast payHa, 9KOMOHUTOPHHT.
XapakTepru3oBaTb OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
OnuceiBaTh OMOJIOTHUECKOE U
XO3SIMCTBEHHOE 3HAYECHUE
ypOOIKOCHUCTEM.

[IpuBOIUTH MPUMEPHI U OLICHUBATH
COCTOSTHUE YPOOIKOCUCTEM CBOECH
MECTHOCTH.

BoISIBISTE 0COOCHHOCTH TOPOICKOI
Gbropsl 1 hayHbL.

CpaBHUBaTh YpOOIKOCUCTEMBI U
MIPUPOIHBIE IKOCUCTEMBI




[TepeHoc sHEPTrUM U BELIECTB MEKTY
CMEXHBIMU DKOCUCTEMAMMU.
Y CTONYMBOCTh OPraHU3MOB,
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HOHy.]IHI_II/Iﬁ 1 OKOCHUCTEM B YCJ'IOBI/IHX
CCTCCTBCHHLBIX U aHTPOIIOI'CHHBIX
BO3/1E€HCTBUM.

Me x a Hu 3 Mbl
g6o30elcmsus
3aepAaA3HeHUU
pas3HbX MUMNnoe Ha
cybopeaHU3MeEHHOM,
OpeaHU3MEHHOM,
nonynsasyuoOHHOM U
3 KoCcCUCMEeEMHOM
YyPOBHSX, O0CHOB8 bl
3 Konnoau4yeckKkoeo
HoOpMuUpoOBaHUSH
aHmponoaeHHOER2O
6o03d0delcmeus.
MGTO,HOJIOFI/I}I MOHUTOPHHI'A
CCTCCTBCHHBIX M AHTPOIIOI'CHHBIX
OKOCHUCTCM.

deMOHCTpPpauumn
Tabmuiet u cxembl: «IIpumepsr
ypOOIKOCUCTEMY.

MpakTmnyeckas

paborTa
«3yueHue u onucanue
ypOOIKOCHUCTEMBI».
NlabopaTopHasd

paborTa
«3yuenne pa3sHOOOPA3US MEIIKHX
IMMOYBCHHLBIX YJICHUCTOHOI'MX B PAa3HbIX




9KOCHUCTEMAX»

Hroro yacos o Teme
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10 [ Tema «<bunocdepa —
rnodanbHas 3KOCULT e |Wwaosshdhl- oduierianeTapHas PackpsiBaTh copepxanne TEpMUHOB U
Buoc( 00oJi04Ka 3eMiid, TJie CYyIIECTBYET WM | TIOHSTHI: Onocdepa, )KUBOE BEIIECTBO,

pepa. CTpykTypa

CyILIECTBOBAJIA )KWU3Hb. PazButne

npezcTaBieHuil o Ouochepe B Tpyaax
3. 3rocca. Yuenue B.W. Bepnaackoro

o 6uocdepe. O6mactu 6mochepsr u ¢
coctaB. JKuBoe BemiecTBo Onocheps! u

ero GyHKIUH.

deMOHCTpPauumn
Ioprpersl: B. Y. Bepnaackni,

9. 3rocc.

Tabmuiel u cxembl: «I'eocdepbl
3emiiny, « OYHKIIMH )KUBOTO BELIECTBAY

KOCHOE BEIIEeCTBO, OMOKOCHOE
BEIIECTBO, OMOTEHHOE BEIIECTBO.
[TpuBoAUTH POPMYITUPOBKU OCHOBHBIX
nonoxenn yuenus B. U. Bepnanckoro
o ouocdepe.

Xapaktepu3oBaTh 001acTi Ouocgepsl U
UX COCTaB, Ha3pIBaTh 00JIaCTH
pacrpoCTpaHEeHUs KUBOTO BEIIECTBA

B 000JI0YKaxX 3eMJIM U BBISIBIATH
MPUYUHBI €r0 Pa3TUIHOTO
pacrpeieieHusl.

[lepeuncnsaTs GyHKUINHU 5KUBOTO
BelecTBa onocdepsl (razonas,
OKHCIIUTENIbHO-BOCCTAHOBUTEIIbHAS,
KOHLIEHTPALIMOHHAsl, ONOXUMUYECKas).
[IpuBOIUTH IPUMEPHI TPEOOPA3YIOIIETO
BO3/ICHCTBUS KUBOTO BEIIECTBA Ha
ouocdepy.

AHanu3upoBaTh U OLICHUBATH
OMOJOrMYECKyI0 HHPOPMALIUIO

0 II00AIbHBIX SKOJOTHYECKUX

npoOJieMax 6uocdepsl, MOTyIacMyro
U3 pa3HbIX HCTOYHHKOB.
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Ouenusatb Bkiaa B. . Bepnanckoro,
3. 310cca B CO3/1aHHUE yYEHUS
o buocdepe

10.2

3aKOHOMEPHOCTHU
CYLIECTBOBAHMS
ouochepsl.
Kpyrosopotsi
BELIECTB

3aKOHOMEPHOCTHU CYIIECTBOBAHUS
6uocdepsr. Ocobennoctu 6uochepsbl
KaK rI100aTbHON SKOCHCTEMBI.
JlnHAMHIYECKOE PAaBHOBECHE

B 6nocdepe. KpyroBopoTsl BeliecTs u
OMOreOXUMUYECKUE ITUKIIBI (YTIIepo/a,
azoTa). PUTMHUYHOCTH SIBICHUM

B Onocdepe.

OemMoHcTpauum
TaOauiel u cxembl: «I'eocdepbl
3emnny, «OyHKIIUU KUBOTO
BEIIECTBAY,

«KpyroBopot azora B mpupoae»,
«KpyroBopot yriepoja B Ipupoie»,
«KpyroBopot Kuciaopoia B Ipupoae»,
«KpyroBopoT BOJibI B IPUPOJIEN

PackpriBaTh cojiepkaHue TEPMUHOB U
MIOHSATHUM: TJ100aIbHAsI YKOCUCTEMA,
JTUHAMUYECKOE PAaBHOBECHE,
KPYTrOBOPOTHI BEILIECTB,
OMOTreOXMMUYCCKHE ITUKJIBI.
XapakTepu3oBaTh 0OCOOCHHOCTH
oumocdepsl Kak rio0aaTbLHON
YKOCUCTEMBI.

OnpenensaTs GyHKIHUIO Onochephl

B 0o0ecIeueHnr OMOreHHOTO
KpyroBOpPOTA BEIIECTB Ha TTAHETE.
XapakTepu30BaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEPO/Ia, a30Ta.
CpaBHUBAaTh OCOOEHHOCTH KPYrOBOpOTa
Pa3INYHBIX BEIIECCTB.

OrneHrBaTh 3HAYCHUE KPYrOBOPOTA
BEILIECTB JIJISI CYIIECTBOBAHUS JKU3HU
Ha 3eMIIe.

OOBSICHATH POJIH OPTAHU3MOB

B OMOJIOTUYECKOM KPYrOoBOPOTE
BEIIIECTB.

BBISABIIATE TUHAMHUYECKOE PAaBHOBECHE
ouocdepsl.
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[TpuBOANTH MPUMEPHI PUTMHYHOCTH
SIBIICHUN B Omocdepe

10.3 | 3onanbHOCTH 2 ' 3onanbHOCTH Ouocdepsl. [lonsaTue PackppIBaTh coliep;kaHue TEPMUHOB U
o6uocdepnl. OcHOBHBIE 0 6nome. OCHOBHBIE OMOMBI CYIIIH: MOHATUN: OMOMBI, TYHPA, XBOMHbBIE
OMOMBI CyIIN. TYHJIpa, XBOWHBIE JIeca, CMEIIAaHHbIE U | JIECA, CMEIIAHHBIE JIECA,
YcToiunBoCTh LIMPOKOJIMCTBEHHBIE JI€Ca, CTEIH, HIMPOKOJIMCTBEHHBIE JIECA, CTENH,
ounocdepsr CaBaHHBI, ITYCTBHIHHU, TPOITUYCCKHE JIeCa, | CABAHHBI, IyCTHIHU, TPOIIMYECKUE JIeca,

BBICOKOTOpbs. Kimmar, pacTUTENbHBIN | BBICOKOTOPBSI.
Y KUBOTHBIA MUP OMOMOB CYIIIH. Iloka3pIBaTh Ha KapTe U
CrpykTypa ¥ QYHKIUS )KMBBIX CHCTEM, | XapaKTepU30BaThb OCHOBHbIE OMOMBI
OLIEHKA WX PECYPCHOTO MOTEHIMaMa U | CYIIH.
OonocdepHbIX QYHKIMMN. CpaBHHBaTh OCOOCHHOCTH KJINMATa,
OeMOHCTpPauUUM MO0YB, PACTUTEIHLHOTO U )KUBOTHOTO
TaGmump! 1 cxembr: «OCHOBHBIE GHOMBI | VAP PASHBIX OHOMOB CYIIH 3eMITH.
cymmy, «KTaMaTHIeck e mosica BEISBISTS MPUYHMHBI 30HATTBHOCTH
3emmm», « Tynapa», «Taiiray, B buocdepe
«CMemaHHbId Jecy,
«IIupoKOIMCTBEHHBIN JIeC», «CTenby,
«CaBanHay, «ITycTbiH»,
«Tponmueckuit necy.
OGopyAnoBaHMUe : repbapun
| pacTeHui
pa3HbIX OMOMOB; KOJUIEKIIUY KUBOTHBIX |
Hroro yacoB 1o TeMe 6 _

11 'Tema «denoseck ?7. 0 K vagqﬁ)‘cﬁ?g Kﬁmgcﬁl é'Has» PaffpiBavT .I’ffief)ﬁ T{nﬂe TEPMUHOB

111 BO3I[CI>'ICTBHC IIPUYMHBI. BO3ACHUCTBHUC YCJIOBCKdA T 1UnA1n. diviovyipa,

YesioBeka Ha onocdepy

Ha 6uocdepy. 3arpsizHeHne BO3YITHOM

BCIICCTBA-3AI'PA3SHUTCIIN,
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cpenpl. OxpaHa Bo3yxa. 3arpsi3HeHue
BOAHOM cpenbl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue noussl. OxpaHa
IIOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

HdemMoHCTpauum
Tabnuiibl ¥ cxeMbl: «3arpsi3HeHUe
aTMocepbl», «3arpsa3HeHue
ruzipochepb», «3arpsi3HEHNE TOYBBDY,
«ITapaukoBBIi 3P heKT»

MapHUKOBBINA (P EKT, «030HOBAs
TIBIPAY, «KUCIOTHBIC TOKIN,
ruapocdepa, IBTpoduKaIus BOI0EMOB,
M0YBa, YPO3HSI IOYB, IECTHUIIHIBI,
HKOJIOTMUYECKHUIN KPU3HC.
AHaTM3UPOBaATh AHTPOTIOTCHHBIC
bakTopsl BO3EHCTBUS HA Onochepy
(posb yenoBeka B MPUPOJIC) HA Pa3HBIX
JTanax pa3BUTHUS YEIIOBEYECKOTO
o011ecTBa.

XapakTepu30BaTh ri00aabHbIE
AKOJIOTUYECKUE POOJIEMBI;

OCHOBHBIE HICTOYHUKH aTMOC(EPHBIX
3arpsi3HEHUI; SKOJIOTHYECKUE
po0JIEMBI, CBSI3aHHbIE

C YBEJIIMYCHUEM TPAHCIIOPTA

B KPYITHBIX TOPOAax; IBTPODUKAIUIO
BOJI0EMOB; TIOCIICJICTBUS 3arpsI3HEHUS
BOJI XUMUYECKUMH BEIIIECTBAMU;
BO3/ICHCTBUE YEJIOBEKA HA TOYBCHHBIN
MTOKPOB.

ApryMEeHTHUPOBATh 3HAYEHUE
HKOJIOTMYECKUX 3HAHUM B PEIICHUH
BOIIPOCA O MOAAEPHKAHUU YCTOMUUBOCTH
ounochepsr
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11.2

AHTpPONIOT€HHOE
BO3JICVICTBUE

HA PACTUTEIbHBIN U
YKUBOTHBIN MHUP.
Oxpana npupoabl

AHTpOHOFGHHOG BO3,I[€I>'ICTBHG

Ha PACTUTEIILHBII U )KUBOTHBIN MUD.
OxpaHa pacTUTEIBHOTO U )KHBOTHOTO
Mupa. OCHOBHBIC TPUHITUTIBI OXPAHBI
npupossl. Kpacusie kauru. Oco6o
OXpaHseMbIE PUPOHBIC TEPPUTOPUHU
(OOIIT). boranuyeckue caapl U
300JI0TMYECKHE TTAPKH.

deMoOHCTpauumm
Tadnuiel 1 cxeMsul: «Oco00

OXpaHsEMbIE IPUPOIHBIE TEPPUTOPUI.

O6bopypmnpoBaHwMue:
dbotorpadun

OXpaHSEMbIX PACTCHUI U YKUBOTHBIX
Kpacnoii kauru P®, KpacHoi kauru
peruona

PackpsIBaTh conepKaHue TEPMUHOB U
MIOHATUH: COKpAIlCHUE
Ounopa3HooOpasus, oXpaHa MPUPOIbI,
0c000 OXpaHsieMble IPUPOTHBIE
tepputopuu (OOIIT), GoTaHnueckuit
caJi, 300JIOTHYECKH IapK.
XapakTepu30BaTh IUIAHETAPHYIO POJIb
PACTEHUN U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3JICHCTBUS YEJIOBEKA
HA PACTUTEJBHBIN U )KUBOTHBIN

MUD.

XapakTepu30BaTh MPUHIIUIIBI
«BceMupHOM cTpaTernu OXpaHbl
PUPOABDY.

[lepeuncasTh 0COOEHHOCTH PA3ITUYHBIX
OOIIT.

[IpuBogute mpumepsr OOIIT,
PACIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha MPHUMEpax ONacHOCTh
COKpaIlleHUs1 OMOJIOrMYECKOT0
pazHo00pa3zus 3eMJu.

[IpuBOIUTH IPUMEPHI PEKUX U
MaJIOYMCIIEHHBIX BUJIOB PACTEHU 1
YKUBOTHBIX CBO€H MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
pernoHoB u Kpacnyro kuury PO
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11.3

PanmonanbpHoe
IIPUPOIONOJIE30BAHNE
1 yCTOMYUBOE
pa3BUTHE

OCHOBHBIE IPUHIIAIIBI YCTOWYHBOTO
Pa3BUTHSI YEJIOBEUECTBA M IIPUPOJIBL.
PanmonanbsHOE MPUPOAOIIONIBE30BaHUE
U COXpaHEHHE OMOJIOTHIECKOTO
pa3HooOpasus 3eMIIH.

OO611re 3aKOHOMEPHOCTH
TII00aJTBHBIX SKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOT0 KpU3HUCa U €T0
BEPOSITHBIC MTOCIIC/ICTBHSL.

Pa3BuTHe METOZ0B MOHUTOPHHTA
Pa3BUTHS OMACHBIX TEXHOTCHHBIX
IPOLIECCOB.

CucmeMH ble
uccneodoeaHUSHs

nepexoda

K
pecypcocbepececatr
we u u
KOHKYypeHmocmnoco
bHOU a9 HepeaemuKkKke
buonozazu4yeckoe
pa3Hoobpaszue u
buopecypchsl-
HauyuuoHanbHBE
UH®OpPpMaUuUuOHHLBbIEe
cucmewmbsbl,
obecneyvyuesarmwnuwue
docmyn

K UHGoOpMauuu no

COCMmMoOAHUI

PackpsiBaTh conepkanue TEPMUHOB U
MOHATUH: PallMOHAIIBHOE
IIPUPOAOIIOJIB30BAHUE, YCTOMUYNBOE
pa3BUTHE, IPUPOIHBIE PECYPCHI,
DKOJIOTUYECKUM CIIENI.
XapakTepu30BaTb OCHOBHBIE IPUHIINIIB]
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U
IIPUPOJIBI.

OnucelBaTh HEMCUEPIIAEMBIE U
ycuyepIiaeMble IPUPOIHBIE PECYPCHI,
[IOAYEPKUBast OTHOCUTEIILHOCTD
HEHUCYEPIIaEMOCTH IIPUPOIHBIX
PECYpPCOB; XapaKTepHU30BaTh IIPOLIECCHI
MX BO3HUKHOBEHMUS U YCIIOBUSA CPEIbI,
IPUBOSAIINE K UX (POPMUPOBAHHUIO.
PackppiBaTh po0eMbl pallMOHATIEHOTO
IIPUPOAOIIOIB30BAHUA U HAXOAUTH IIYTH
UX PELICHUS




omdenbHbLIX 8UO08 U
3 Kocucmewm -

Oc H o 8 bl

3 Kopeabunumauyuu
3 KocucCmewm

u cnocobose 60pb b b

c

buonosepexoeHUSsaMU
PekoHcmpykuus
MOPpCKUX U
Ha3eMHBbIX

3 Kocucmem.
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demMoHcTpauum
Tadmuiel 1 cxeMbl: «Moaenn
YIPABJISIEMOTO MUPA»

Htoro 4acoB 1o Teme 6 _
PesepBHOE Bpems 8 _
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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