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ITOSAACHUTEJIbHA A 3AITUCKA

[Tpu pazpaboTke qaHHOI NpOrpaMMbI TEOPETUUECKYIO OCHOBY JJIsI OIIpejie-
JICHUsI TOJIX0/10B K (POPMUPOBAHUIO coJiepkaHus ydeOHoro npeamera «buomno-
THS» COCTABIIIM: KOHIETITyalbHbIe TosokeHns: CTaHgapTa o B3auMOOOYCIIOB-
JICHHOCTH LieJIeH, coJiepKaHus, Pe3yJIbTaTOB 00yUeHUsI U TPEOOBaHUH K ypOB-
HIO MOATOTOBKU BBIITyCKHUKOB, MOJOXXEHHUA 00 OOLIMX HENsX M MPHHIMIAX,
XapaKTepu3yIOIUX coBpeMeHHoe coctosiHue cuctemMsl COO B Poccuiickoii
denepanun, a Takke MOJOKEHHS O crenudrke OHoIoruy, e€ 3HaYCHUH B TO-
3HAHUU JKUBOI MPUPOJBI U 00ECHEUCHNH CYIIECTBOBAHUS YEIIOBEYECKOTr0 00-
mectBa. CoriacHo Ha3BaHHBIM IOJIOKEHHUSIM OTIPE/IeNICHbl OCHOBHBIE (DYHKIIUH
NpOTpaMMBI U €€ CTPYKTypa.

[Iporpamma ma€r mpeacTaBieHHe O HENAX, 00 00IIel cTpaTeruu 00y4IeHus,
BOCIIUTaHMSl M Pa3BUTHs, OOyYaIOMIMXCS CPEICTBAMHM Y4YEOHOro Ipeamera
«bronorusny; onpenenser 00sA3aTeNbHOE IPEIMETHOE COAEPKAHUE, €TI0 CTPYK-
TypY, paclpeAeieHue Mo pasaeaaM/TeMaM, peKOMEHIYEMYIO TT0CIeJ0BaTEb-
HOCTh M3y4YeHHUs Yy4eOHOro Marepuaja ¢ y4ETOM MEXIPEIMETHBIX U BHYTpPHU-
IPEMETHBIX CBA3€H, JOTHKM 00pa30BaTEIbHOTO MpoIecca, BO3PACTHRIX 0CO-
OenHocreil oOyuyatomuxcsi. B mporpamme Takke yauthiBatroTcs TpeboBaHuUs K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEJMETHBIM U MPEIMETHBIM pe3yJbTaTam
00y4eHHNs B (JOPMHPOBAHNM OCHOBHBIX BHJOB Y4EOHO-TIO3HABATEIbHON Ies-
TENBHOCTH/YYCOHBIX JEHCTBHM, OOYYarONUXCA MO OCBOCHHIO COJEPIKAHHS
OHMOIIOTHIEeCKOTO 00pa30BaHUS.

B mporpamme yue6HOTO Tpeamera «buonorus» (10—11 ximaccer, 6a30BbIi
YPOBEHb) pEANN30BaH NPUHLUI NPEEMCTBEHHOCTH B HM3YYE€HHH OHOJIOTHH,
Onmaromapst 4eMy B HEH ITpOCMAaTpPHBAETCS HANPaBICHHOCTh Ha Pa3BHTHE 3Ha-
HHM, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHHSI,
LEHHOCTHBIX OPUEHTAIUI JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHHS, TIPE/ICTaB-
JICHUH 0 370pOBOM 00pase XHU3HU U OEpeKHBIM OTHOLICHHEM K OKpY)Kalomiei
npupoaHoit cpene. [loaTomy Hapsay ¢ M3ydeHHEM OOIIEOMOIIOTHIECKUX TEO-
pHH, a TaKKe 3HAHWH O CTPOCHUH >KUBBIX CHCTEM Pa3HOTO paHra M CyIIHOCTH
OCHOBHBIX ITPOTEKAIOIINX B HUX IIPOIIECCOB, B IIPOrpaMMe yIEJICHO BHUMAHHUE
UCIIOJIb30BaHMIO TOJYUYEHHBIX 3HAHUI B MIOBCEAHEBHOM JKU3HM VISl PEICHUS
NPHUKJIATHBIX 337124, B TOM YHCIIe: MPO(QHIAKTUKH HACJIEACTBEHHBIX 3a001eBa-
HUH 4YeJOBeKa, MEIMKO-TEHETHUYECKOI0 KOHCYJIbTHPOBAaHHS, OOOCHOBAHUS
DKOJIOTUYECKH 11€71eCO00pa3HOro MOBEJCHHS B OKpYIKaroLIel MPUPOIHON cpe-
Jie, aHaJIu3a BIMSHUS XO3IHCTBEHHOM NESITENLHOCTH YeJIOBEKa HA COCTOSHHE
NPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHCTEM. YCHIICHHE BHUMaHHs K MPHKIA[-
HOHM HampaBJICHHOCTH yueOHOro mpeamera «brnoiorus» nmpoauKToBaHO HEOO-
XOANMOCTBIO 00ECIIeUeHUs YCIIOBUH JUIsl pPEIICHNs] OAHOW M3 aKTyalbHBIX 3a-
Jlad IIKOJLHOTO OMOJIOTMYECKOTO 00pa3oBaHus, KOTopas mpeanoyaraetr ¢op-
MHpOBaHHE y OOYyYalOIIMXCsl CIIOCOOHOCTH aJaNTHPOBATHCS K M3MEHEHUSIM
JMHAMHMYHO PAa3BHUBAIOIETOCsI COBPEMEHHOT'O MHUPA.



JanHasi miporpaMma SIBJISIETCSI OPUEHTHPOM [UIsI COCTaBJICHUS paboyux Mpo-
rpamM, aBTOPbI KOTOPIX MOTYT MPEUIOKUTH CBOW BapUaHT MOCIIEI0OBATEIbHOCTH
W3YYCHHS M CTPYKTYPhI y4eOHOrO MaTepuaia, CBOE BuIeHHUE myTed (hopmupoBa-
HUs 'y oOygaromuxcst 10—11 kimaccoB mpeaMeTHBIX 3HAaHWA, YMEHHUIA U CIIOCO00B
y4eOHOI NEATeTBHOCTH, a TAKIKE METOMUYCCKUX PCIICHUI 3a7a4 BOCIUTAHUSA U
Pa3BUTHS CPEACTBAMH YICOHOT0 TpeiMeTa «bHoorusy.

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
«BHOJIOI' U5

VYueOHnsblii npenmet «bronorusi» B cpeaHeM o0mieM 00pa3oBaHUM 3aHUMAET
BaxHOe MecTo. OH obecnieunBaeT (OPMUPOBAHUE Y 00yYArONIUXCS IIPEICTaB-
JIeHWH O HAyYHOH KapTHHE MHUpa; pacIIupseT W 0000IaeT 3HAHUSA O KUBOU
npupoje, e€ OTIMYUTENIbHBIX IIPU3HAKaX — YPOBHEBOM OpraHU3allu U 3BO-
JFOLNH; CO3AET yCIOBHS IUIS: NO3HAHUA 3aKOHOB KHUBOW MPUPOLIBI, popMupo-
6anuss (HYHKIMOHAILHOH TPAMOTHOCTH, HAGLIKOG 3I0POBOTO M 0E30IacHOTO
o0pasa KHU3HH, 3KOJOTMYECKOI'0 MBIIIICHUS, IICHHOCTHOI'O OTHOIIEHHS K XKU-
BOM MPUPOJE U YENOBEKY.

Bonbiioe 3HaueHne y4eOHBIN mpeamer «buoorus» mMmeeT Takxke AT pe-
IIIEHUsI BOCMTUTATENbHBIX U Pa3BUBAIOIIUX 3a/1ad cpeaHero obmiero oopazoBa-
HUS, colManmu3anun oOydarommxcs. V3ydenue Ononorun ob6ecnednBaeT ycio-
BUsl UIs (DOPMHUPOBAHUS MHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIHOHHBIX U UH(DOP-
MalMOHHBIX HaBBIKOB, 3CTETHYECKOW KYJIBTYpPBI, CIIOCOOCTBYET WHTETPALUH
OMONIOrMYECKUX 3HAHUH C MPEJCTABICHUAMH U3 JPYIHX y4eOHBIX NMPEIMETOB,
B YacCTHOCTH, (PM3UKH, XUMUU U reorpadun. HazBaHHBIE MONOXKEHUS O TIpel-
Ha3Ha4YeHHH yueOHOro mnpeamera «bruonorus» cocTaBuin OCHOBY IS OIpe/ie-
JICHHS TIOJIXOJI0B K 0TOOPY U CTPYKTYPHUPOBAHHUIO €TI0 COAEPIKAHMS, IPEICTaB-
JIEHHOT'O B JaHHOW IIPOrpaMMe.

Ot6op conepxkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBIIEH C MO3UIUN KyIBTypOCOOOPAa3HOTO MOAXO0a, B COOTBETCTBUH C
KOTOPBIM O0y4aromfecs: 10JDKHBI OCBOWUTH 3HAHHUS U YMEHHMs, 3HAYMMBIE IS
(opmupoBaHus OOWIEH KyJBTYpBI, ONpPEICISIONINE aJeKBaTHOE IOBEIICHHE
4yeJoBeKa B OKpY)KaroIeld MPUPOJHON cpelie, BOCTpeOOBaHHBIC B TIOBCETHEB-
HOHM XWM3HU M TIPaKTHUECKOi aestenbHOCTH. Ocoboe MecTo B 3TOH cucreme
3HAHUI 3aHUMAIOT 3JIEMEHTHI COAEP)KAHHs, KOTOpbIE CIy)XaT OCHOBOM st
(hopMupOBaHHS TPEICTABICHUN O COBPEMEHHON E€CTECTBEHHO-HAyYHOH Kap-
THHE MHpa W EHHOCTHBIX OPHEHTALMSX JINYHOCTH, CHOCOOCTBYIOIINX I'yMa-
HU3alUY OMOJIOTMYECKOTO 00Pa30BaAHMS.

CTpyKTypHpOBaHHE COJEp)KaHMsl ydeOHOro Marepualia B IpOrpamme OocCy-
IIECTBJICHO C y4ETOM NPHOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIIMUUTEIBHBIX
0COOEHHOCTSIX )KUBOH MPHUPOJHI, O €€ YPOBHEBOI OpraHM3aIliH U 3BOJIONHHA. B
COOTBETCTBHMHU C 3TUM B CTPYKType yueOHoro npeamera «buosorus» Bbinesne-
HBI CIIEAYIOIIHE CoAep)KaTelbHble JuHUM: «bmomorns kak Hayka. Metonsl



Hay4HOro rno3HaHusy, «Kierka kak 6uosnorndyeckas cucrema», «OpraHu3m Kak
Ouosorudeckasi cuctemMa», «CucreMa 1 MHOT0OOpa3re OpraHuIecKoro MUpay,
«DBOJIIOIHS KUBOW MPHUPOJIBI», «IKOCUCTEMBI U MPHUCYIIUE UM 3aKOHOMEPHO-
CTI.

HEJIN 1 3AHAYN YUEBHOI'O ITPEAMETA «bUOJIOI' L S1»

Lens n3yyenns yueOHoro npeamera «buosorusi» Ha 6a30BOM ypoBHE —
OBIIaJIcHHE 00yJArOIMUMHUCS 3HAHISIMHA O CTPYKTYpHO-()YHKIIHOHAIHHOH Oopra-
HU3aIUU KUBBIX CHUCTEM Pa3HOIO paHra W NMPHOOpPETeHHE YMEHHH HCIOJIb30-
BaTh ATH 3HAHUS U1 TPAMOTHBIX NEHCTBHH B OTHOIIEHHH OOBEKTOB YKHUBOU
TPUPOABI U PELICHUS Pa3IHIHBIX KI3HEHHBIX IIPOOIIEM.

JocTmxeHue ey u3ydeHust ydeOHoro npenMera «buonorus» na 6a3oBoM
YpOBHE 00€CTICUMBACTCS PEIICHUEM CIECAYIOMIHNX 3a0ay.

OCBOEHHE 00YYaIOIIMMHKCS CUCTEMbl 3HAHHH O OMOJOTHYECKUX TEOPHSX, yde-
HUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, THIOTEe3aX, MpaBUIaxX, CIy)Kallux OcC-
HOBOH s (popMHpOBaHUS TPEACTaBICHUI O €CTECTBEHHO-HAYYHOW Kap-
THHE MHPa; 0 METOJ[aX HAYYHOTO [TO3HAHMUS; CTPOEHUH, MHOI000pa3uH U 0Co-
OEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHM3AaIlNH; BHITAFOLINXCS OT-
KPBITHSX H COBPEMEHHBIX HCCIICIOBAHUSIX B OHOJIOTHH;

dbopMupoBaHHe Yy OOYYAIOUIUXCS I[O3HABATEIbHBIX, HHTCIUICKTYAIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B IPOIIECCEe aHANM3a JAHHBIX O ITyTSAX Pa3BUTHAL
B OHMOJIOTHH Hay4YHBIX B3IJIA10B, Hlleﬁ 1 MOJAXO0J0B K U3YYCHHUIO KUBBIX CH-
CTEeM Pa3HOTO YPOBHS OpraHU3aIUH;

CTaHOBJICHUE y OOyYaroImuxcs oOmeil KymbTypsl, (QYHKIIMOHATBFHOH TPaMoT-
HOCTH, Pa3BUTHC yMeHI/Iﬁ OOBSICHATD U OLICHUBATH ABJICHUSA OKPYXKAIOLICTO
MHpa >KABOW MPHUPOIBI HA OCHOBAHWHW 3HAHWU ¥ OTBITA, OTYYCHHBIX MPH
W3yYCHUH OHMOJIOTHY;

dhopmupoBaHre y 00y4arOmuXcsi YMEHUN WUTIOCTPUPOBATH 3HaYeHHe OHoIIo-
THYECKUX 3HAHHWU B MPAKTHICCKON NEATETHHOCTH YeIOBEKa, Pa3BHTHH CO-
BPEMCHHBIX MEAUITUHCKUX TEXHOJIOTUH U aI‘pO6HOTeXHOJ’IOFHﬁ;

BOCIIMTAHUEC y6e)KI[éHHOCTI/I B BO3MO>XHOCTH IIO3HAHUSI YEJIOBEKOM >KHBOU
MPUPOABI, HEOOXOIUMOCTH OEpeKHOTO OTHOUICHWS K HEH, COOIIoIeHUS
ATUYECKHUX HOPM MPH MPOBEACHUH OMOJOTHUECKIX UCCIISIOBAHUI;

OCO3HaHHE [IEHHOCTH OMOJIOTHICCKUX 3HAHUU JUIS MTOBBIIICHUS YPOBHS DKOJIO-
THYECKOW KYIBTYPHI, [T (POPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS;

MPUMEHEHNE MPHOOPETEHHBIX 3HAHUN U YyMEHHUH B TIOBCEAHEBHOM *KMU3HM IS
OLIEHKU TOCNEACTBHI CBOEH AEATENILHOCTH MO OTHOIIEHUIO K OKpYXKaro-
mei cpene, COOCTBEHHOMY 370POBBIO; OOOCHOBAaHUE W COOJIOJEHUE Mep
npodunakTuku 3a00J1€BaHUH.



MECTO YUEBHOTI'O ITPEJIMETA «bMOJIOT'U» B YHEBHOM
IIDTAHE

B cucteme cpennero obmiero oopazoanus «buonorusy, nzydaemas Ha 6a-
30BOM YpOBHE, SIBIISIETCSI 00s3aTENbHBIM y4eOHBIM MPEIMETOM, BXOJASIINM B
COCTaB NpeAMETHOH oOpa3oBaTenbHOW obOnacTn «EcTecTBeHHBIE HAayKH».
Y4eOHBIM TUTaHOM Ha e€ W3ydeHHe OTBEICHO 68 ydeOHBIX JacoB, 1Mo 1 gacy B
Henmemo B 10 m 11 xymaccax cooTBeTcTBEHHO. lIpenycMOTpeHHBI mpu 3ToM
pe3epB CBOOOIHOTO Y4EOHOTO BPEMEHH PEKOMEHIYETCS HCIONB30BAThH [UIS
TIOBTOPEHHS M 3aKPEIUICHHS MaTepuana, a Takoke pediuexcnu.

INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O IIPEJIMETA «bHOJIOI'US»

Cormacio @I'OC COO, ycraHaBIuBalOTCS TpeOOBaHUS K pe3yiIbTaTaMm
OCBOCHHUsI O0YYAIOMMMIUCS MPOTrpaMM CPEIHero o0mero oOpa3oBaHUS: JHY-
HOCTHBIM, METAIIPCIMCTHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JUMYHOCTHBIX pE3ylbTaTOB OCBOEHUS Hpeamera «buomorus»
BBIJICJICHBI CJICIYIONIUE COCTABIIAIONINE. OCO3HAHUE OOYYAIOUIMMUCS POCCHUI-
CKOM Irpa’kIaHCKOM UIEHTUYHOCTH —

TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATEIBHOCTH M CaMO-ONpPEAETICHUIO;
Haauyue Momusayuy K 00y4eHUI0 OHOJIOTHH;

yeneHanpasienHoe paszeumue BHYTPESHHHUX YOCXKICHUH JMYHOCTH HA OCHOBE
KITFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAIUINN Pa3BUTHSI OHOIOTHICCKOTO
3HAHUSI, 20MOGHOCb U CHOCOOHOCMb O0YUYaIOIUXCsl PYKOBOJICTBOBATHCS B
CBOCH JEsATeNbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMHU, MPUCYLIUMH
cUcTeMe OMOJIOTHYECKOTO 00pa30BaHUs; Haiuyue IKOIOTUIECKOTO HPABOCO-
3HAHUSl, CHOCOOHOCMU CTaBUTH 1ENIU U CTPOUTD KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS NpeameTa «buosorus» nocTurarTcs B
€JIMHCTBE y4eOHOH M BOCIIUTATENBLHON JEATEILHOCTH B COOTBETCTBUU C Tpa-
JUUUOHHBIMH POCCUMCKUMH COLIMOKYJBTYPHBIMH, UCTOPUYECKUMHU M JTyXOB-
HO-HPaBCTBCHHBIMH IIEHHOCTSIMH, TIPHHATHIMA B OOINECTBE MPaBHIAMH U HOP-
MaMU TIOBEJIEHUSI U CIIOCOOCTBYIOT IMPOIIECCaM CaMOTIO3HAHMS, CAMOBOCIIUTA-
HUSl M CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN O3ULIMH
JUYHOCTH, TATPUOTHU3MA, YBaXXCHHsI K 3aKOHY W MPABOMOPSAKY, YEIOBEKY
TpyJda U CTaplIeMy MOKOJICHHIO, B3ANMHOTO YBa)XCHHS, OEpEXKHOTO OTHOIIIEe-
HUSL K KYJIbTYPHOMY HACJIEUIO U TPAAMLMIM MHOTOHAIIMOHAIBHOIO Hapoja
Poccuiickoit denepariuu, Npupojie ¥ OKpy>Karolien cpese.

JIrgHOCTHEBIE pPe3yNbTaThl OCBOCHHUS y4eOHOTO mpeaMeTa «Bruoiorusn TomK-
HBl OTpaXKaTh TOTOBHOCTh W CIOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS



c(hOpMHUPOBAaHHOH BHYTPEHHEH IMO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHEHTAIWH, TIO3UTUBHBIX BHYTPCHHHUX YOEXKICHHH, COOTBETCTBYIOIINX TPaIH-
IMOHHBIM I[[CHHOCTSIM POCCHIICKOTO OOIIIECTBA, PACIIMPECHHUE KU3HCHHOTO OIBITA
1 OTIBITA JAEATETBHOCTH B POLIECCE peai3allii OCHOBHBIX HAIPABJICHUI BOCITH-
TaTeNbHOM JESITebHOCTH, B TOM YHCJIE B YACTU:

1. 'pazknaHCKOro BOCIUTAHMS

c(OPMHUPOBAHHOCTh I'PAXKJAHCKOW TMO3UIMHU 00yYaroUIerocsi Kak akTHBHOTO H
OTBETCTBEHHOT'O WIEHA POCCHIICKOTO OOIIECTBa;

OCO3HaHHE CBOMX KOHCTHTYLHOHHBIX TIPaB U 00s3aHHOCTEH, YBaKCHUE 3aKOHA
U TIPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOH NESITEILHOCTH NP CO3AAHNH yIeOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M MO3HABATENBHBIX 3aj]ad, BBIIOJIHEHUU
OHMONIOrMIECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTB OIIPEAEIATh COOCTBEHHYIO MTO3HIUIO M0 OTHOILICHHUIO K SBJICHUSIM
COBPEMEHHOM JKU3HU M OOBSCHITH €€;

YMEHHE YUHTHIBaTh B CBOMX AEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOACH C Pa3HBIMH YOSXKACHHUSMH, KYJIbTYPHBIMH LIEHHO-
CTSIMH ¥ COLIUAIIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBIITOJIHEHHS y4eO-
HBIX, TI03HABATEIIbHBIX U MCCIEN0BATENbCKUX 33/1a4, YBAXKUTEIbHOE OTHO-
IIeHWEe K MHEHHIO OIIIIOHEHTOB NPH 0OCYX/IEHHN CIIOPHBIX BOIPOCOB OHO-
JIOTHYECKOTO COZEPIKaHuU;

TOTOBHOCTb K T'YMAHUTAapPHOU U BOJOHTEPCKOM NEATENBHOCTH.

2. [IaTpHOTHYECKOr0 BOCIIMTAHUS

c(OPMUPOBAHHOCTh POCCHHUCKON TPaXkJTaHCKOW MIICHTHYHOCTH, MATPHOTH3MA,
YBa)XEHHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoanHOMH,
TOpIOCTH 3a CBOM Kpal, cBor0 PonuHy, CBOM S3bIK U KYJBTYpY, IPOLLIOE U
HACTOsIIee MHOTOHAIIMOHAIIbHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOILIEHHE K NMPUPOJHOMY HACIEIHIO M MaMATHUKAM IIPUPOIBI;
JocTmkeHusIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOIOTHAX, TPYAE;

CIOCOOHOCTH OIIEHMBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BH-
THEe OMOJIOTHH, TOHNMaHUe 3HauYeHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB IPHU-
PObI, B )KU3HM YEJIOBEKA M COBPEMEHHOT'O O0IIECTBA;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTh K cly>keHHt0 OTEeUecTBY M €ro 3allluTe,
OTBETCTBEHHOCTH 32 €T0 CYABOY.

3. IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUS .

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIICKOr0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THYECKOTO TTOBE/ICHUS;

CIOCOOHOCTH OILICHUBATH CUTYAIMIO W IPHHAMATh OCO3HAHHBIC PEUICHHUS, OPH-
E€HTHUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHYNBOTO OYAyIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAUTEISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE



OCO3HAHHOTO MPHHSATHUS LIEHHOCTEH CEMEWHOMN »XM3HU B COOTBETCTBUU C
TpaauIusIMu HapoaoB Poccum.

4. ICTeTHYECKOr0 BOCIIUTAHMS ;

ACTETUYECKOEC OTHOIICHHUE K MUPY, BKJIFOUYAs ICTETUKY OBITAa, HAYYHOI'O M TEX-
HUYECKOTO TBOPYECTBA, CIIOPTa, TPY/a, OOIIECTBCHHBIX OTHOIICHU;

MOHMMaHKUE SMOLUOHATIBHOTO BO3CHCTBHS )KUBON MPHUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKCHHIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIJICHUE TIPO-
SIBJISITh KAYECTBA TBOPUECKOM JIMIHOCTH.

5. ®uU3H4eCcKOro BOCHUTAHUA

TMOHUMAaHKE M peau3allis 3I0pOBOTO B OE30IIacCHOTO 00pa3a KU3HU (3I0POBOE
NUTaHWE, COOJIOICHNE TUTHEHUYECKUX MPaBWI M HOPM, cOalaHCHPOBaH-
HBIl PEXUM 3aHATHH W OTABIXA, PETYISpHas (pU3NYecKasi akTUBHOCTD), Oe-
PEKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOLICHUS K COOCTBEHHOMY
(u3MYECKOMY U TICUXUYECKOMY 310POBBIO;

NMOHUMAHUE LCHHOCTU IPaBUJI UHAUBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 6e30nac—
HOTO MOBEJICHUSI B CUTYAIHSX, yIPOXKAIOMINX 3JJ0POBBIO U JKU3HH JIIOICH;
OCO3HaHME TOCJIEACTBUI M HENpHUSITHE BPEOHBIX MPHUBBIYCK (yNOTpebIeHus

QJIKOTOJISI, HAPKOTHKOB, KypEHUSI).

6. Tpya1oBOro BOCIMTAHUSA

TOTOBHOCTB K TPY/Y, OCO3HaHHUE LICHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHBHOH JESTENIBHOCTH TEXHOJOIMYECKOH M COLMAIBHOU
HalpaBJICHHOCTH, CHOCO6HOCTL WHUIIUHUPOBATD, MJIAHUPOBATH U CaAMOCTOsI-
TETIBHO BBITOJHATH TAKYIO S TEILHOCTD;

UHTEpeC K pa3iuyHbIM cdepam NpodecCHOHANLHON AEATENbHOCTH, YMEHUE
COBEpLIATh OCO3HAHHBIA BHIOOp Oyayiieil mpodeccuu M peann3oBHIBATH
COOCTBEHHBIE KU3HCHHBIC ITaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHMIO M CAMOOOPA30BaHHMIO HA IPOTH-
JKEHHUH BCEH JKU3HU.

7. IK0JOrH4ecKoro BOCIUTAHUS :

9KOJIOTMYECKH 11eIecO00pa3HOe OTHOIICHNE K NPUPOJIE KAK HCTOUYHUKY XKU3HU
Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHHUS;

TIOBBIIIEHHE YPOBHS 3KOJIOTHYECKOH KyJIbTYpHI: MPHOOPETEHUE OTIbITA TIaHH-
POBaHUS MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUN JUISl OKpPYKa-
IOILIEH Cpebl;

OCO3HaHHE TII00AIFHOTO XapaKTepa 3KOJIIOTMYECKUX MpoOJieM U ImyTel nx pe-
HICHUS;

CHOCOOHOCTH MCIIONB30BATh MPHOOpPETaeMbIe TP H3YICHUU OMOJIOTHH 3HAHUS
Y YMEHHS NIPU PEIICHUN NMPOoOIIeM, CBA3aHHBIX C PAllMOHAIBHBIM IIPHPOIO0-
MOJIF30BaHNEM (COOIOACHNE TPaBHII MOBEACHHUS B NPHPOJIE, HANPaBIICH-
HBIX Ha COXpPaHEHHE PaBHOBECHS B YKOCHCTEMAax, OXpaHy BHIOB, HKOCH-
creM, onocdepsr);

AKTUBHOE HENPUITHE NEHCTBUN, IPUHOCALIUX BPEX OKPYKAIOLIEH TPUPOIHON



cpene, yMEHHE INPOTHO3MPOBAaTh HEONATONMPHATHBIE SKOJOTHYECKUE II0-
CJICICTBHSA MPEIIPUHNMAEMBIX AEHCTBUI 1 IPEJOTBPAILATh HX;

HaJIM4ye Pa3BUTOTO SKOJIOTUYECKOTO MBIIUIEHHS, KOIOTMYECKON KyJIBTYpBHI,
OTIBITA JEATEIILHOCTU 3KOJIOTHYECKOH HAIpPaBICHHOCTH, YMEHUSI PYKOBOJ-
CTBOBaThCSl MMM B IIO3HABATENBbHOM, KOMMYHHKAaTHBHOM M COLMANbHOM
MPaKTUKE, TOTOBHOCTH K yYaCTUIO B MPAKTUYECKOH AEATETbHOCTH JKOJIO-
TUYECKON HalpaBJIEHHOCTH.

8. lleHHOCTH HAYYHOI'O IO3HAHMS |

c(OpPMUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW NPaKTUKH, OCHOBAaHHOTO Ha
JMajore KyJlbTyp, CIIOCOOCTBYIOMIETO OCO3HAHMIO CBOETO MECTa B IOJIH-
KyJIBTypHOM MHUPE;

COBEpILEHCTBOBAHME S3bIKOBOM U YUTATENBCKOM KyJIbTYpHI KaK Cpe/CTBa B3a-
UMOJEUCTBUS MEXIYy JIOABMU U MO3HAHKA MHUPA;

MOHMMaHKe crielu(uKy OMOIOTUH KaK HayKH, OCO3HaHUe e€ poiu B (HOpMH-
POBAaHUM PALMOHANBHOTO HAYYHOTO MBIIUIEHHS, CO3JaHHU LIEJIOCTHOTO
MPE/ICTABICHUS 00 OKpPY’KaroIeM MUpE KaK O €ANHCTBE IPUPOIBI, YeIOBe-
Ka ¥ oOlIecTBa, B IMO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHUU
po0OJIeM COXpaHEHHS IPHPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIsi COBPEMEHHOHN IMBWIIM3AIINU:
oOecrieyeHHss HOBOTO YPOBHS DPAa3BUTUS MEIUIIMHBI, CO3JIaHHs MEpCIeK-
THUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX peIaTh pecypcHbIE MPOOIEMBI pas-
BUTHS YEJIOBEUECTBA; MOMCKA IyTeH BBIXOJA W3 IIIOOAIBHBIX IKOJIOTHYE-
CKHUX Ipo0JsieM 1 o0ecIieueHns Iepexoa K yCTOHIMBOMY Pa3BUTHIO, palu-
OHAJIFHOMY HCIOJIB30BaHUIO TIPUPOAHBIX PECYPCOB U (POPMHUPOBAHHIO HO-
BBIX CTAH/JapTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B MOJIYYEHUN OMOJIOTMYECKNX 3HAHUH B IIEJISIX MOBBIIIE-
HUS 00IIeH KyJIbTyphl, €CTECTBEHHO-HAYYHOW IPaMOTHOCTH KaK COCTaBHOI
9acTH (PyHKIIMOHAJIFHON TPaMOTHOCTH O0ydJarommxcs, GopMupyemMoit npu
M3y4eHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHMS, HCIOJB3YEMbIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTb WCIIONBb30BaTh IIOTydaeMble 3HAHMS IS aHalu3a U
OOBSICHEHHS SIBJIICHUH OKPYKAIOIIET0 MHUpPA M IMPOUCXOIAIINX B HEM M3MEHE-
HHH; yMEeHHUe JieflaTh 000CHOBaHHbBIE 3aKIIFOUEHHUs Ha OCHOBE HAY4YHBIX (hak-
TOB ¥ UMEIOLIMXCS JAHHBIX C LENbI0 MOIYYEHHs JOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTb CAMOCTOSITENIBHO UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS AT pe-
IIEHUS IPOOJIEM B peasibHBIX KU3HEHHBIX CUTYAIUX;

OCO3HaHHME LEHHOCTH HAay4YHOH JAEATENBbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYI0 M HCCIEIOBATENBCKYIO NIESTEIbHOCTh WHAWBHAYAIBHO M B
rpymnmne;

TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHIO U caM00Opa3oBa-
HHUIO, K aKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHHWH 1O OMOJOTHH B COOTBET-
CTBHH C KU3HEHHBIMH MOTPEOHOCTSMH.



B mporiecce mocTmKeHNS TMYHOCTHBIX PE3yIbTaTOB OCBOSHHS 00yJaromin-
MHUCSI TIPOTPaMMBI CPEIHETO 0O0IIero oOpa3oBaHUS y OOYYaIONIMXCS COBEp-
IICHCTBYETCS 2MOYUOHAIbHBI UHMELIeKm, TIPEANoaralonni chopMUpoBaH-
HOCTB:

Camoco3HaHust, BKIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE AMOIMOHAIBHOE

COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BH-

THSI COOCTBEHHOI YMOLIMOHATBHOM c(epbl, OBITh YBEpEHHBIM

B cele;
camope2yiuposans, BKIIOYAIOMIET0 CAMOKOHTPOJIb, YMCHHE MPUHUMATH OT-

BETCTBEHHOCTH 32 CBOE IMOBENEHHE, CIIOCOOHOCTh aalTHPOBATHCS K IMO-

[IMOHAJIbHBIM N3MEHEHHSIM U IIPOSIBISTH THOKOCTh, OBITh OTKPHITHIM HOBO-

MY,
8HympenHel Momusayuu, BKIIOYAONIEH CTPEMIICHUE K JOCTH)KEHHIO LENU U

ycriexy, ONTHMH3M, MHUIMATHBHOCTh, YMEHHUE AEWCTBOBAaTh, UCXOJS W3

CBOHX BO3MOKHOCTCH;
9Mnamuuy, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE

JIPYTUX, YYUTHIBATh €r0 MpPH OCYIICCTBICHHH KOMMYHHKAITUH, CHOCO0-

HOCTB K COUYBCTBHIO U COTICPEIKUBAHMUIO;

COYUAnbHBIX HABBIKOB, BKIIIOYAIOMINX CHOCOOHOCTh BBICTPAMBATh OTHOLICHUS

C IIpyTUMH JIOABMH, 3a00TUTHCS, TPOSBIATh MHTEPEC M pa3peliaTh KOH-

(huKTHI

METANPEJIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS y4eOHOTo mpeaMera «buomorus»
éKIOYaiom: 3HaYMMble 171 (OpMUPOBAHUS MHPOBO33PEHHS OOYYarOMIUXCS
MEXIUCLMIUTMHAPHBIE (MEXIPEIMETHbIC) OOLICHAYYHBIE MOHATHUS, OTpaXKaro-
IIMe LIEJIOCTHOCTh HAYYHOI KapTHHBI MHpPa U CHEUU(UKY METOJOB MO3HAHMS,
HCIIOJIb3YEMbBIX B €CTCCTBCHHBIX HAayKax (BeIlIeCTBO, OHEPIUd, ABJICHUEC, TTPO-
jecC, CUCTeMa, Hay4YHBIH (aKT, MPHHINUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIeI0OBaHNe, HAaOI0eHNe, U3MEPEHHUE, IKCIIEPUMEHT U JIp.); YHH-
BepcajbHbIe yueOHbIe AEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATUBHBIE, PETy-
JATHBHBIE), oOecreynBaromue GopMUpoBaHUe (GYHKIHMOHAIBHOH I'PaMOTHO-
CTH M COITMAJIBHON KOMIIETEHIIMH 00YUaIOIINXCsl; CIIOCOOHOCTh 00YJarONUXCs
UCIIONIB30BaTh OCBOCHHBIE MEXIUCLMILUTHHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS
Y YHUBEpCAJIbHBIC YYeOHbIC NEHCTBHUS B NO3HABATENBHON U COLMAIBLHOM Mpak-
THKC.

MertamnpeqMeTHbIe Pe3yabTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OO0IIero
00pa3oBaHMs JOJDKHBI OTPAXKATh:

OBJ'[aZIeHl/le YHuBEpPCAJbHBIMHA y‘leﬁHl)IMl/l NO3HABATEJIbHBIMH J1eHCTBUSA-
MU

1) 6a3oBbIe JOrHYeCKHe TeHCTBHS



CaMOCTOSTENFHO (OPMYIMPOBATE M aKTyaJIH3HPOBATH MPOOIEMY, pacCMaTpH-
BaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHUH 3HAHWK MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHa-
nM3a, CHHTE3a, CpaBHEHUS, Kiaccu(UKAIuu, 0OO0OIICHHWs), pacKphIBaTh
CMBIC]T OMOJOTMYECKHX TOHATHHA (BBIICIATh UX XapaKTepHbIC NMPU3HAKH,
YCTaHABJIMBATH CBSI3H C APYTHMH MOHATHSIMH);

OTIpEeNeNATh IeNN ACATEIIFHOCTH, 3a/1aBasi apaMeTpsl M KPUTEpUN MX ITOCTH-
JKCHHS, COOTHOCUTH PE3YJbTATHI JACATEIHHOCTH C MMOCTABICHHBIMU IICIISIMH;

WCIIONIB30BaTh OMONIOTHYECKHUE TOHITHS IS OOBSICHEHUS (DAaKTOB M SBICHHUU
>KUBOH MPUPOJBL;

CTPOWTH JIOTHYCCKHE PacCYXICHHS (MHIYKTUBHBIC, EAYKTHUBHEIC, IO aHAJO-
THH), BBISIBIIAITH 3aKOHOMEPHOCTH WM TPOTHUBOPEUNS B PacCMATPHBAEMBIX
SIBIICHUSX, (DOPMYTHPOBATH BBIBOJIBI U 3aKIIFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEICTBA JUIs MPEICTABICHHS CYIIECTBCHHBIX
CBs3CH M OTHOUICHWH B M3YyYaeMBIX OHMOJOTHMYECKHX OOBEKTaX, a TaKXKe
MPOTUBOPEYHI Pa3HOTO POJa, BHISIBICHHBIX B Pa3iUYHBIX WH(OpPMALNOH-
HBIX HCTOYHHKAX;

pa3pabarTbiBaTh IUIAH pEIICHUS MPOOIEMBI ¢ YIETOM aHajIM3a HMEIOIINXCS
MaTE€pHUAJIbHBIX 1 HEMATCPUATIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JIATEIHHOCTD, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
eiiaM, OUCHUBATh PUCKU HOCHeZ[CTBHFI JACATCIBbHOCTHU,

KOOPJMHUPOBATh U BBINIOJIHATH pabOTy B YCIIOBHSX PEaJbHOrO, BUPTYAILHOTO
1 KOMOMHHPOBAaHHOTO B3aUMOICHCTBHS,

pa3BUBaTh KPE€ATUBHOC MBINUJICHUEC TIPHU PEIICHUU JKU3HCHHBIX HpO6HCM;

2) 6a30BbIe UCCIIE0OBATEILCKUE AeHCTBHS

BJIAJICTh HABBEIKAMH YYeOHO-HCCIIECIOBATEIBCKON M MPOCKTHOW NIEATEIHHOCTH,
HaBBIKAMHU pa3pemieHrss IpoOieM; 00JIaaTh CIIOCOOHOCTBIO M TOTOBHO-
CThIO K CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIIEHUs! NMPAaKTUYECKUX 3a-
Jlad, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS;

KCII0JIb30BaTh Pa3IMYHbIE BUbI IEATEILHOCTH IO MOJYyYEHUIO HOBOTO 3HAHMUS,
€ro WHTEpIpeTaIny, IpeoOpa3oBaHUIO0 U MPUMEHEHUIO B Y4eOHBIX CUTYya-
[USX, B TOM YHCJIE IIPH CO3IaHUH YICOHBIX U COIUAIBHBIX IPOSKTOB;

(dhopMupoBaTh HAYYHBIM THUI MBINUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KIIIOYEBBIMU MOHATUSIMHU U METO/IaMU;

CTaBUTh U (POpMyITHUpoBaTh COOCTBCHHBIC 3aJadyd B 0Opa3oBaTENBLHOW mes-
TEJILHOCTH Y )KU3HEHHBIX CUTYalIUIX;

BBISIBJISITh MPUYMHHO-CJIEJCTBEHHbBIE CBS3U U aKTyalM3UpOBaTh 3aJady, BbI-
JIBUTaTh TUNOTE3y €€ pelIeHns, HaXOUTh apryMEeHThI JJIsl JJOKa3aTelbCTBa
CBOUX YTBEPKJICHUM, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATH MOJIyUEHHBIE B XOJ€ PELIEHUS 3aJauM pe3yibTaThbl, KpUTHYE-
CKHM OIIEHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHUSIX;

JIaBaTh OLICHKY HOBBIM CHTYAIUSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;



OCYILECTBIIATH IIeJICHANIPABICHHBIH IIOMCK TIEPEHOCa CPEICTB U CIIOCOOOB Jei-
CTBHSI B IPO(ECCHOHATBHYIO CPEY;

YMETh IEPECHOCUTH 3HAHUS B MMO3HABATEIBHYIO U MPAKTHYCCKYIO 00JIACTH KH3-
HeesATeLHOCTH;

YMETh UHTCTPUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC HJCH, MPEIUIaraTh OPHUTHHAJBHBIC MOJXOIbI M PEIICHUS;
CTaBHUTH MPOOJIEMBI U 33/1a4H, TOITYCKAIOIINE albTePHATUBHBIC PEIICHNUS;

3) neiictBus no padore ¢ unopmanmei:

OPHEHTHPOBATLCS B PA3JIMUHBIX UCTOYHHMKAX MHpOpMaIuu (TeKcTre y4eOHOTOo
NOoCOOUS, HAayYHO-TIONYJISIPHOW JIUTEpaType, OUONOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3aX AaHHBIX, B MIHTepHeTe), aHaIu3upo-
BaTh MH(POPMAIMIO PA3IHYHBIX BUAOB M (OPM IpEACTaBICHUS, KPUTHYE-
CKH OLICHMBATb €€ JOCTOBEPHOCTb M HEPOTHBOPEUHUBOCTE;

(hopMyIHpOBaTh 3arpoChl M MPUMEHSATH pa3lIMuHble METOABI TPH IOUCKE H
0oTOOpe OHMOJIOTHYECKOH HWH(pOpPMANUU, HEOOXOMUMOMN ISl BBIMOJHCHHUS
y4eOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCIOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO HCIIOJIb30BAHHS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENHHO BBIOUpATh ONTHMANBHYIO (POPMY MIPEACTaBICHUS OUOJIOTHYe-
CKO¥ MHpoOpManun (cxembl, rpaduKu, JHarpaMMbl, TaOJIHIBI, PUCYHKH U
Ap.);

UCIIONIb30BaTh HAY4YHBIH S3bIK B KAUECTBE CPEJCTBa MPU paboTe ¢ Ouosoruye-
CKOif nHOPMAIKel: TPUMEHATh XUMUYECKUEe, (PU3NUSCKUAE U MaTeMaTH4e-
CKHE 3HaKM U CUMBOJIBI, (hopMyInbl, abOpeBuarypy, HOMEHKIATYpy, HC-
NOJIb30BaTh W MNPeoOpa3oBHIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HATJISITHOCTH;

BJIaIeTh HABBIKAMHU pPACIO3HAaBaHHs M 3aliuThl MHGOpMauuu, nHGopManoH-
HOi1 6€3011aCHOCTH JIMYHOCTH.

OBjaeHne YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMY JA€iiCT-BUSIMH:
1) oOmmenue:

OCYLIECTBIISITh KOMMYHHKAIIMKM BO BeeX chepax jKU3HH; aKTUBHO y4acTBOBAThH
B JIMAJIOTE FUTU JUCKYCCHH IO CYIIECTBY 00CyKIaeMoi TeMbl (YMEHHE 3a-
JlaBaTh BOIPOCHI, BBICKA3BIBATh CYXKJCHHS OTHOCHTENHHO BBITIOIHEHUS
npeajgaraeMou 3ajauu, yYuThIBaTh HHTEPECH U COTNIACOBAHHOCTh MO3ULUI
JPYTHUX YYACTHUKOB JTHAIIOTA VITH JTUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHHUS, IOHNMATh 3HAYCHHE COIHU-
IBHBIX 3HAKOB, NMPEIIIOCHIIOK BO3HHMKHOBEHUS! KOH(IMKTHBIX CHUTYallHi;
YMETh CMAT4aTh KOHMIMKTHI ¥ BECTH MEPErOBOPHI;

BIAJETh PA3NUIHBIMH CIOcOOaMH OOMICHHWS W B3aUMOJICHCTBHUS; TOHMMATh
HaMepEeHHs JIPYTHUX JIIOJIeH, POSIBISTh YBaKUTEILHOE OTHOIIEHHE K cobe-
CE/THUKY U B KOPPEKTHOH opme (HOopMyTHpOBATH CBOM BO3PAKEHUS,



Pa3BEPHYTO U JIOTHYHO M3JaraTh CBOIO TOYKY 3PEHHS C MCIIOIB30BAHNUEM SI3bI-
KOBBIX CPEJICTB;

2) coBMecTHas 1eSITETbHOCTD !

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYaJIbHOU
paOOTHI IPHU PENICHUU OMOJIOTHYECKOH TPoOIIeMbl, 000CHOBBIBATH HEOOXO-
JUMOCTh MIPUMEHEHHsI TPYMNOBBIX (OpM B3aUMOICUCTBHUS MPU PEIICHUU
y4eOHOIt 3amauu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBUI C yUETOM OOIIMX MHTE-
PECOB, ¥ BO3MOXKHOCTEH Ka)KIOTO YIeHa KOJUICKTHBA;

NPUHUMATH IeJTb COBMECTHOW JIEATCIILHOCTH, OPTaHU30BBIBATH M KOOPAWHU-
poBaTh AEUCTBUS MO €€ NOCTH)KEHHUIO: COCTAaBIIATH IUIaH ACUCTBUM, pac-
MPEJICNATh PO C YUYETOM MHEHHUI YYaCTHUKOB, OOCYXKIATh PE3yJbTAThI
COBMECTHOI paboTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M BKJIA/Ia KAXK/JOT0 Y4aCTHHKA KOMaHbI B
00IIHi pe3ybTaT Mo Pa3pad0TaHHBIM KPUTCPHSIM;

npe/iarath HOBBIC MPOEKTHI, OIICHMBATH UCU C MO3UIMU HOBHU3HBI, OPUTH-
HAJIbHOCTH, IPAKTHIECKOW 3HAYMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATEIMYCCKOE MOBEICHHUE B PA3IMUYHBIX CHTYya-
LHSIX, TPOSIBJIATH TBOPUECTBO U BOOOPaXKEHHUE, OBITh HHUIIMATHBHBIM.

OsgiiasieHne yHUBEPCAJIbHBIMH PEryJIATHBHBIMU JICHCTBHSIMHU

1) camoopranu3amnms:

HCIIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS IS BBISBICHUS NPOOIEM M HX pelie-
HUS B )KU3HCHHBIX M y4eOHBIX CUTYAIHAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHHUH IIEJIeBbIE M CMBICIOBBIEC yCTa-
HOBKH B CBOMX JAEHCTBHSX M ITOCTYINKAX I10 OTHOIICHHUIO K XKHUBOI Ipupoae,
CBOEMY 3JI0POBBIO U 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIFHO OCYIIECTBISATh IO3HABATEIBHYIO AEATEIbHOCTh, BBIIBIATH
mpobJeMbl, cTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3aJaul B 00pa3oBa-
TEJNBHOU AEATENbHOCTU 1 JKU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIFHO COCTAaBIIATH IUIAH PEIICHUS IPOOIEMBI ¢ YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEIIOUTEHNU;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

pacuIupATh paMKH Y9eOHOTO NpeIMeTa Ha OCHOBE JIMUHBIX MTPEIIOUYTECHU;

JieTlaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OIICHUBATh MPUOOPETEHHBI OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHMIO U ITPOSIBICHUIO MIMPOKOH 3PYIHUIUH B pas-
HBIX 00JacTAX 3HAHWI, MOCTOSHHO MOBBIMIATH CBOM 00pa30BaTENbHBINA H
KYJIBTYpHBII YpPOBEHb;

2) cCAaMOKOHTPOJIb:
JIaBaTh OIIEHKY HOBBIM CHTYAallUsIM, BHOCHTH KOPPEKTHBBI B JESATEIHHOCTB,
OLIEHHBATH COOTBETCTBHE PE3YJILTATOB LIENISAM;



BJAaJCTh HAaBBHIKAMH IIO3HABATENHHON pe(IeKCHMH KaK OCO3HAHHS COBEpIIae-
MBIX ICWCTBUH M MBICTHTEIBHBIX MPOIECCOB, X PE3yJIbTATOB U OCHOBA-
HUMH; MCIIOJIb30BaTh NPUEMBI pedUICKCHU JUIS OLIEHKH CUTYyalluH, BhIOOpa
BEPHOTO PEIICHIS;

YMETb OLICHUBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIKE-
HHUIO;

MPUHUMATh MOTHBEI M apTYMEHTHI IPYTUX TPH aHAJN3E PE3YIbTAaTOB JCSTEIb-
HOCTY;

3) npuHATHE ceds U APYIrUX:

NPUHAMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH U JOCTOUHCTBA;

NPUHAMATH MOTHBBI M aPTYMEHTHI APYTHX NPH aHAIHM3E PE3YJIbTATOB JNESTEIb-
HOCTY;

NPU3HABATh CBOE MPABO U MPABO IPYTHX Ha OIIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHP C TIO3UIIMHU JPYTOT0 YeJIOBeKa.

ITPEAMETHBIE PE3VJIBTATBI

IMpeameTHbIe pe3ynbTaThl ocBoeHHA nporpamMmsl COO mo Ononoruu Ha 6a-
30BOM YpPOBHE BKJIIOHUAIOT clienududeckue And ydeOHoro npeamera «buoso-
THS» HAay4YHbIC 3HAHUS, YMEHUS M CIIOCOOBI ICHCTBHH 1O OCBOEHMIO, MHTEP-
IpeTalyy U NPpeoOpa3oBaHUIO 3HAHUH, BBl ACATECIHHOCTH IO ITOIYYCHHIO
HOBOTO 3HAHUA M NPUMEHEHUIO 3HAHUHU B Pa3IMUYHBIX Y4eOHBIX CHUTyalUsX, a
TaKKe B PEANBHBIX )KU3HEHHBIX CHTYaIUAX, CBSI3aHHBIX ¢ Omonorueil. B mpo-
rpaMMe NpeIMETHbIE Pe3yNbTaThl IPEACTABICHBI 0 TO1aM 00yJIeHUS.

10 xkaacc

[MpeameTHBIE pe3ynbTaThl OCBOSHMs ydeOHOro mnpeamera «buomorms»
JIOJDKHBI OTPAXKaTh:

1) chopMUpOBAHHOCTH 3HAHHIA O MECTE M POJIH OHOJIOTHH B CHCTEME Hayd-
HOTO 3HAaHUS €CTECTBEHHBIX HAaYK, B ()OPMHUPOBAHNH COBPEMEHHOW €CTECTBEH-
HO-HAYYHOM KapTHHBI MHpa W HAyYHOTO MHPOBO33PEHHS; O BKJAJE POCCHIi-
CKHUX U 3apyOeXHBIX yuEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTUH; (YHKIIMOHAb-
HOW TpaMOTHOCTH 4€JI0BEKa AJISl PEIICHUs )KU3HEHHBIX 33/1a4;

2) yMEHHe PacKpBIBaTh COAEp)KaHUe OMOJIOTMYECKUX TEPMUHOB U MOHATHIL:
KHU3Hb, KJIETKA, OpPTaHW3M; MeTaboiu3M (OOMEH BeIecTB M IIpeBpalleHHE
9HEPruM), ToMeocTa3 (CaMOperyJsilys), YpOBHEBAsI OPTaHU3ALMs JKUBBIX CH-
CTEM, CaMOBOCIIPOM3BEACHHUE (PETPOMYKIUs), HACIECICTBEHHOCTh, M3MEHUH-
BOCTb, POCT U Pa3BUTHE;

3) yMeHme wu3narath OWONOTHYECKHE TEOPHH (KICTOYHAs, XPOMOCOMHa,
MyTallMOHHAsI, IEHTpPAJIbHAS JIOTMa MOJICKYJISIpHON Owmonorum), 3akonbsl (I.
Mengens, T. Moprana, H. V. BaBuiosa) u y4enus (o 1ieHTpax MHOT0oOpasus
U TIPOMCXOXKICHUS KyIbTYPHBIX pacteHuil H. V. BaBwiosa), onpenensats rpa-
HUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;



4) yMeHue BIAJeTh METOAaMHU HAYTHOTO TTO3HAHUS B OMOJIOTHUH: HAOIOIEHIE
Y ONHMCAHKE JKUBBIX CUCTEM, MTPOLIECCOB U SIBJICHUIT; OpraHu3aliusl U IpoBeICHIe
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIABM)KCHHUE TMIIOTE3bI; BBISBICHUE 3aBHCH-
MOCTH MEK/Iy HCCIIelyeMbIMU BEINUMHAMH, OOBSICHEHHE MOJIYYCHHBIX PE3yJlb-
TaToB, MCIOJIL30BAaHHBIX HAYYHBIX TOHATHH, TEOPHI U 3aKOHOB; YMEHHE JIeNIaTh
BBIBOJIbI HA OCHOBaHHH IOJYYECHHBIX PE3YJIbTATOB;

5) yMeHUe BBIIETAThH CYIIECTBEHHbIC MPU3HAKH BHPYCOB, KIIECTOK TIPOKAPH-
OT Y 3YKapHoOT; OJHOKJIETOYHBIX U MHOTOKJICTOUYHBIX OPTaHU3MOB; OCOOCHHO-
CTH IIPOILIECCOB: 0OOMEHA BEIIECTB U MPEBPAIICHHS SHEPTUH B KJIETKe, POTo-
CHHTE3a, IUIACTHYECKOr0 U IHEPTeTUYECKOro 0OMeHa, XeMOCHHTEe3a, MHUTO3a,
Meii03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHHS, HHIUBHIYAIILHOTO Pa3BUTHS Opra-
HU3Ma (OHTOTEHE3);

6) yMeHHEe NPHUMEHATH IOJyYeHHbIE 3HAHUs JJIsl OOBSCHEHUs OnoJornye-
CKHX IIPOILIECCOB U SIBJICHUM, Ul MPUHATUS MPAKTHYECKUX PEIICHUH B IOBCE-
JTHEBHOM JKU3HH C 1[eJIbI0 o0ecreueH st 6e30MacHOCTH CBOETO 3/I0POBbS U 3110~
POBBSI OKPYXXAIOIIMX JIIOAEH, COOJIIONEHHS HOPM TIPaMOTHOTO IOBEACHHS B
OKpYXKalolIeH MPUPOIHOMN cpe/ie; MOHMMAaHHE He0OXOIUMOCTH UCTIOJIb30BAHUS
JOCTHKEHUH COBPEMEHHOU OMOJOTHH U OMOTEXHOJIOTHIA ISl PAlliOHAIBEHOTO
NPUPOJONIONB30BAHUS;

7) yMeHHe peliaTh JIeMEHTAPHbIC TeHETHYECKUE 3a/[a4d Ha MOHO- U JIUTHU-
OpHIHOE CKpElIMBaHUE, CIETUICHHOE HACJIEAOBAHUE, COCTABIATH CXEMBI MO-
HOI‘I/I6pI/I)1HOFO CKpC€IIUBaHUA JIA MPCACKa3zaHUs HACJICAOBAaHUA MPU3HAKOB Y
OpraHU3MOB;

8) yMeHuUe BBITIONHATH JTA00PATOPHBIC U TPAKTHUECKHUE PabOThI, COONIIOIATh
TpaBWiIa Ipu paboTe ¢ yIeOHBIM 1 Ta00OpaTOpHEIM 000PYIOBaHUEM;

9) yMeHHE KPHTHYECKH OLCHMBATh M HHTEPIPETHPOBATh HH(OPMAIHIO
OMOJIOrMYECKOTO COJICPIKaHNs, BKIIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3-
augHbIX UCTOYHUKOB (CMU, HaydHO-TIOMyNSpHBIE MAaTEepPHAalbl); ITHYECKHE
ACTIEKTbI COBPEMEHHBIX I/ICCJ'ICZ[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIUIIUHE, OHMOTEXHOJIO-
T,

10) ymeHue co3iaBaTh COOCTBEHHbBIE MHCHMEHHBIE M YCTHBIE COOOIICHUSI,
0000111asi OMOJIOTHYECKY0 HH(GOPMAIIMIO U3 HECKOJBKMX HCTOYHHKOB, Tpa-
MOTHO KCIIOJIb30BATh MOHATHUHBIH anmapaT OHOJIOTHH.

11 xaacce

[MpeameTHble pe3ynabTaThl OCBOeHMs y4deOHOro mpeamera «buonorus»
JIOJDKHBI OTPAXKaTh:

1) chopMHPOBAHHOCTE 3HAHHIA O MECTE M POJIH OHOJIOTHH B CHCTEME HAyd-
HOTO 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUH COBPEMEHHOIl €CTECTBEH-
HO-HaY4YHOM KapTHHBI MHpa U Hay4YHOIO MHPOBO33PEHMS; O BKIAJE POCCHUI-
CKUX M 3apyOeXHBIX YIEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAb-
HOM TpaMOTHOCTH 4€JI0BEKa JJIs pEICHUs )KU3HEHHBIX 33/1a4;



2) yMeHHUe pacKphIBaTh COAEPKaHNEe OMOJOTUIECKIX TEPMUHOB M TIOHSTHH:
BHJI, TIOMYJISNS, TEHODOHI, YBOJIONHNSA, ABMXKYIIHE CHIIBI ((PaKTOPBI) IBOITIO-
LM, TPHCHOCOOJCHHOCTh OPraHM3MOB, BHI000pa3OBaHME, JKOJOIMYECKHUE
(hakTOpHI, IKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTHI, PEAYICHTHI, IeH TUTa-
HUS, DKOJIOTHYECKAs MUpaMuia, OMOreoneHos3, buocdepa;

3) yMeHue u3naraTtb OMOJOTMYECKHE TeopHuu (IBOJIOLMOHHAs Teopus Y.
JapBuHa, cHHTeTHYECKAass TEOPHs YBOJIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3a-
ponsiueBoro cxoacrsa K. M. Bapa, uepenoBaHus IiiaBHBIX HalpaBieHU H
myteit aBomroru A. H. CeBepriosa, yaenus o 6uoctepe B. 1. Bepraackoro),
OTIpeNeNATh TPAHUIIH X IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

4) yMeHHe BIaeTh METOJAMHU HAYYHOTO MO3HAHUS B OHOJIOTHH: HaOMIOICHHE
1 ONFICAHHE JKUBBIX CHCTEM, MIPOIIECCOB M SIBJIICHHIA; OPTaHMU3aI U TIPOBE/ICHIE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIABW)KCHHUE TMIIOTE3bI; BBISIBICHUE 3aBHCH-
MOCTH MEXJy HCCIIelyeMbIMU BEJIMYMHAMH, OOBSICHEHUE MOyYEHHBIX Pe3yJb-
TaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHATHH, TEOpPHU U 3aKOHOB; YMEHHUE JIeNIaTh
BBIBOIbI HA OCHOBAHUU NOJIYYCHHBIX PE3YJILTATOB,

5) yMeHHe BBIIECNATH CYIISCTBCHHBIC NPH3HAKN CTPOCHUS OMOIOTHYECCKUX
O0BEKTOB: BHIOB, MONYJSANHN, MPOAYICHTOB, KOHCYMEHTOB, PEAYICHTOB,
OMOTEOIIEHO30B M IKOCUCTEM; OCOOCHHOCTH MPOLECCOB: HACIECICTBEHHOW W3-
MEHUYHBOCTH, ECTECTBEHHOTO 0TOOpa, BUI000OpA30BaHMUS, IPHCIIOCOOICHHOCTH
OpPTraHU3MOB, JEHCTBHUS IKOJIOTHYECKUX (DAaKTOPOB Ha OPraHU3MBbI, MEpeHoca
BCHICCTB M IOTOKa JSHEPTHU B 3KOCUCTEMAX, aHTPOIIOTCHHBIX W3MEHEHUN B
9KOCHCTEMAaX CBOECH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTCOXUMHIYECKIX
IIUKJIOB B OHocdepe;

6) yMcHHE TIPUMEHATH TOJydeHHBIC 3HAHUS U1 OOBSCHCHHS OHWONOTHYe-
CKUX TPOIIECCOB U SABJICHUH, Ui MIPUHATHS MPAKTHICCKUX PEIICHUHA B ITOBCE-
JTHEBHOM JKM3HH C 1IeJIbI0 o0ecreueHus 0e30I1acHOCTH CBOETO 3I0POBbSI U 3710~
POBBS OKPYXKAIOIIUX JIFONICH, COONIONCHHS HOPM TPAaMOTHOTO ITOBEICHHS B
OKpYXarolIei MPUPOTHOHN cpefie; TOHUMaHUuE HEOOXOAMMOCTH HCTIOIh30BAHHUS
JOCTHKEHHH COBPEMEHHOW OMOJIOrMHU /sl PallMOHAIBLHOTO IPUPOJIOIOIIB30-
BaHUS,;

7) yMeHHe pemaTh dJIEMEHTapHbIe OWOJOTHYECKHE 3ajaud, COCTABISATH
CXEMBI TIepeHOCca BENIECTB U SHEPTHH B IKOCUCTeMaX (IIeTIH TTHTaHUs);

8) yMeHwme BBINIONHATE JTA00OPAaTOPHBIC U IPAKTHUECKUE paOOTHI, COOIOAATH
npaBuiia npu paboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYI0BaHUEM;

9) yMeHHE KPHTHYECKH OICHHUBATh W HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOrMYECKOTO COJIEPIKaHMs, BKIIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3-
TMYHBIX ACTOYHHKOB (CMMU, HaydHO-TIOMyNSApHBIE MaTepHabl); paccMaTpH-
BaTh TJI00aNBHBIE HKOJOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (OpPMHUPOBATH
10 OTHOLLCHHNIO K HUM CO6CTBCHHyIO TIO3UILIHIO,

10) ymeHue co3naBaTh COOCTBEHHbBIC MUCHMEHHBIC W YCTHBIC COOOLICHHS,
0000m1as OMoJIOTNYecKyl0 MH(GOPMAIMIO M3 HECKOJIBKMX HCTOYHHKOB, Ipa-
MOTHO HCITIOJIb30BaTh MOHITUHHBINA amrmapar OHOJIOTHH.



COJEP)KAHME YYEBHOI'O ITIPEJIMETA
«BAOJOI'Us»

10 KJIACC
1 4 B Henemo, Bcero 34 v, u3 HUX 1 4 — pe3epBHOE BpeMs

Tema 1. buoJiorust kak Hayka (2 4)

Buonorus xak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMH, TEXHHYECKUMHU
W JIPYTHMH E€CTeCTBCHHBIMH HAyKaMH, (QMIOCO(PHEH, 3TUKOM, ICTETUKON U
npaBoM. Ponp Omomoruu B OPMHPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI
mupa. CucremMa OMOJIOTHYECKUX HAYK.

Mertoap! MO3HAHMS JKUBOI HpUPOAs! (HAOMIOAEHHE, SKCIIEPUMEHT, OIHCa-
HHe, U3MEpEHHe, KiaccuduKaiys, MoJeIMPOBaHUe, CTaTUCTHYecKas: oOpaboT-
Ka JJaHHBIX).

JdeMoncTpauum:

Hopmpemuwr: U. Napsus, I'. Menznens, H. K. KonbLos,

Jx. Yorcon u @. Kpuk.

Tabauyvt u cxemul: «MeTObI TO3HAHUS KUBOH IPUPOIBIY.

JlaGopaTopHble M NpaKTHYecKHe PadoThI:

Ipaxmuueckaa paboma Ne 1. «cronb30BaHUE Pa3IMYHBIX METOIOB IIPH
H3y4CHUH OMOJIOTUYCCKUX OOBEKTOBY.

Tema 2. /Kusble cucreMbl 1 ux opranuzauus (1 4)

JKussle cucrems! (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. OTiu-
YHe KHUBBIX CHCTEM OT HEOPTaHUIECKOW IPHUPOIBI.

CpoiicTBa OmocHucTeM W WX pa3HOOOpasme. YpOBHH OpraHW3alluN OHOCH-
CTEM: MOJIEKYJIAPHBIH, KIIETOYHBIA, TKAHEBbIA, OPraHU3MEHHbIN, MOMYJISIUOH-
HO-BHUJIOBOM, 3KOCHUCTEMHBIH (OHOT€0IIeHOTHIECKHI), OHOCEepHBII.

JdemoncTpanum:

Tabauyvl u cxemovr: «OCHOBHBIC TIPU3HAKH KU3HNY», «YPOBHH OpPraHHU3AINH
JKUBOU TIPUPOJIBI».

Obopyoosanue: moaens monekynsl JJHK.

Tema 3. XumMu4ecKHil COCTaB U CTPOEHHUE KJIETKH (8 1)

XUMHUYECKUNA COCTaB KIETKH. XHMHUYECKHE 3JIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JieMeHThI. Bosia 1 MUHEpalbHbIE BEIECTBA.

OYHKIMK BOABl U MUHEpaJIbHBIX BElIECTB B KieTke. [lognepxanue ocmo-
THYECKOTro OajiaHca.

Benkxu. CoctaB u cTpoeHHe OSIIKOB. AMHHOKHCIIOTEI — MOHOMEPEI OCJIKOB.



He3zamennMble M 3aMEHHMMBIE AMHHOKHUCIOTBL. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYpBI OEIKOBOW MOJIEKYIBI (IEpBUYHAS, BTOPHYHAS, TPETUIHAS
W YEeTBEPTHYHAsI CTPYKTypa). XMMHUYECKHE CBOMCTBa OeikoB. bruonornueckue
(hyHKIINN OETTKOB.

depmeHTl — Ouoyornueckue KaranuzaTopbl. CTpoeHue (epMeHTa: ax-
TUBHBIH IIEHTp, cyOcTparHas cneuuduynocts. Kodepmenrtsl. Buramunsr. Ot-
maus GEPMEHTOB OT HEOPTAHNUECKUX KaTalH3aTOPOB.

VYrieBoabl: MOHOCaXapHbl (TIIFOK03a, pr003a 1 Je30KCHpH003a), Icaxapuibl
(caxapo3a, 1aKTo3a) U MONMCcaXxapyuIpl (Kpaxmal, TIUKOTeH, IeJuToo3a). bruomo-
ru4ecKre (DYHKIUN YTIIEBOJIOB.

Jvnuael:  TpUraMuepunasl, ¢Gochonunuas, crepouabl. [uapoduisHO-
runpo¢oOHbIe cBolicTBa. bromornueckne QyHkiun munugos. CpaBHEHHE YT-
JIEBOJIOB, OEJIKOB U JIMMUAOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennossie kucnotsl: JHK n PHK. Hykneotuasl — MOHOMEpHI HYKJIEH-
HOBBIX KUCTOT. Ctpoenne u pyaxunu JJHK. Crpoerne u ¢pyuxmmu PHK. Bumst
PHK. AT®: ctpoenue u HyHKITUH.

Hutomorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMoOIEi-
CTBUS UJIeH U (JaKTOB B HAYYHOM ITO3HAHUU. METObI N3yIEHHS KICTKH.

Knetka kxak nienoctHas xuBas cuctema. O01ue Npu3HaKky KIeTOK: 3aMKHY-
Tas HapyxHas MemOpana, monekynsl JJHK kak reHeTwdeckwii ammapar, CH-
cTeMa CHHTe3a OeJka.

Tumel KJIETOK: SyKapuOTHUYEeCKasl U MpokapuoTHyeckas. OCOOCHHOCTH CTPO-
eHHsl TpoKapuoTHdeckoil kierku. Knerounas crtenka Oakrepuit. Crpoenue
JSYKapUOTHUYECKOW KiIeTKH. OCHOBHBIC OTJIMYHUSI PACTUTEIHHOW, KUBOTHOU M
TPUOHOH KIIETKH.

IloBepXHOCTHBIE CTPYKTYpBI KIIETOK — KIETOYHAsl CTE€HKA, MIMKOKAJIHKC,
ux ¢ynkuuu. [lnasmatudeckass memOpaHa, e€ cBoiictBa M ¢GyHkiuu. L{uto-
wiasma u e€ opranonasl. OnqHOMeMOpaHHble opranous! kietku: JOI1C, anma-
pat T'oxbmxu, mu3ocoMbl. [10yaBTOHOMHBIE OPTaHOMJIBI KJIETKH: MHTOXOH-
Ipuy, mwiactuasl. IIpoucxoxaeHne MUTOXOHAPUN U I1acTul. Buabl nuactun.
HememOpanHble opraHOnIBI KIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, IEHTPHO-
JIM, PECHUYKH, XT'YTHKH. OYHKINN OPraHOMIOB KJIETKHU. BrirtoueHus.

Snpo — perynsatopHblil HeHTp KieTku. CTpoeHue sapa:

AnepHast 000JI09Ka, KapHoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JdeMmoncTpauum:

Tlopmpemur: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huazpammur: «PacnipeneneHre XUMUUECKUX 3JIEMEHTOB B HEKUBOU MPHUPO-
ne», «PactipenieneHne XUMHYECKUX 3JIEMEHTOB B )KHBOH MPHPOJIE.

Tabauyvr u cxemoi: «lleproguyeckas TaOJIMIAa XUMHYECKHX SJIEMEHTOBY,
«CtpoeHue MOJeKyssl BOIb», «buocuHTes Oenka», «CTpoeHHE MOIJIEKYJIbI
Oenka», «Ctpoenue dpepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenune



Mosiekyibl AT®», «CTpoeHne 3yKapHOTHYECKOW KIeTKM», «CTpOeHHE KH-
BOTHO# KieTku», «CTpoeHHe PacTUTEIbHON KIeTKn», «CTpOCHUE MpOoKapHo-
THUYECKOH KIIeTKN», «CTpoeHHE SIpa KICTKI», «YTICBOABD», «JIMIHIBD.

Obopyoosanue: CBETOBOW MHUKPOCKON, 0OOpyHIOBaHWE IUIsI TPOBEIACHHS
HaOJIOCHUH, U3MEPEHHH, SKCIIEPIMEHTOB; MUKPOIIpPENiapaThl PacTUTEIbHBIX,
JKMBOTHBIX U OaKTEpHAIbHBIX KIIETOK.

JlaGopaTopHble M MPaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 1. «/3ydeHHe KaTaIUTHYCCKOW AKTHBHOCTH
(hepMeHTOB (Ha IpUMEPE aMUITa3hl HITH KaTalasbl)y.

Jlabopamopnas paboma Ne 2. «VI3ydeHne CTPOCHUS KIETOK PaCTECHHH, KH-
BOTHBIX U OaKTepHid 1MoJ MHUKPOCKOIIOM Ha FOTOBBIX MHKpOIIpernapaTax M HX
OTIHICaHHEY.

Tema 4. JKuzHenessTeTbHOCTH KJIETKH (6 1)

OOMeH BemiecTB, WIH MeTaboM3M. ACCHMHIIAIINS (TUTACTHISCKUIT 0OMEH)
U TUCCUMMIIALMSL (SHEPreTHYECKUI 0OMEeH) —

JIBE CTOPOHBI €AMHOro mpolecca Meradbonu3ma. Poib 3aKOHOB COXpaHEHUS
BEILECTB ¥ YHEPTHH B TOHUMAHUH METa00IH3Ma.

Tunbel 0OMEHa BEIIECTB: aBTOTPOQHEIN U reTepoTpodHbIil. Ponb depMeHTOB B
0oOMEHE BEIIECTB U IIPEBPAIEHIH SHEPTUH B KIETKE.

dotocunTe3. CBeToBas M TeMmHOBas (as3bl GoTocuHTe3a. Peakumu ¢oTto-
cunre3a. DPGeKTUBHOCTh (OTOCHHTE3a. 3HAYCHHE (POTOCHHTE3A IS JKU3HU
Ha 3emie. BimsHne ycmoBuii cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS
€ro NPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHHN

XemocuHTe3. XeMOCHHTEe3UpYyIoHe 6akTepuy. 3HaueHHe XeMOCHHTE3a IS
’KU3HU Ha 3emiie.

DHepreTuveckuii 0OMeH B KJIeTke. PacrienieHue BemecTs,

BBIJICTICHUE U aKKYMYJIMPOBAHHE SHEPTHUHU B KIIETKE. DTaIlbl

sHepreTndeckoro oomena. I'mukonus. bpoxenne n ero Buapl. KucinopomHoe
OKHCJICHHE, WIN KJIeToYHOoe apixaHue. OxucinutensHoe ¢ochopunnpoBaHue.
O pekTHBHOCT SHEPTETUIECKOTO OOMEHA.

Peakiyu matpudaHoro cuHTtesa. ['eHetnueckas uapopmanust u JJHK. Peanmza-
1Sl TeHETUYECKOW MH(pOpMAaIMU B KIIeTKe. [ @HeTHUeCcKuii KOJ| M ero CBOMCTBa.
Tpanackpumss — Matpuasbnid cuaTe3 PHK. Tpancmsms — OuocuHTe3 Oenka.
Oransl TpaHcisuuy. Koauposanue aMuHOKUCOT. Pojib pubocom B OHOcHHTE3E
Oenka.

Hexierounsle (Gopmbl JKM3HE — BHUPYCHI. VICTOpHS OTKpPBITHS BHPYCOB
(A.. NBanoBckwmit). OcoOOEHHOCTH CTPOSHHS W KM3HEHHBIH ITMKJI BHPYCOB.
Bakrepnodaru. bonesHn pacTeHWid, )XKH-BOTHBIX M YEJOBEKa, BHI3HIBAEMBIC
BUpycamMu. Bupyc wummyHo-medummra wemoeka (BHUY) — Bo3Oyautens
CIINa. ObpatHas TpaHCKPUIIHS, peBepTa3a W uHTerpasa. IIpodumaktika
pacrpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUI.



JdemoncTpanum:

Ilopmpemuwr: H. K. Konbuos, . U. UBanosckuit, K. A. Tumupsizes.

Tabnuyst u cxemor: «Tunbl nutaHus», «Mertadomm3m», «MHTOXOHIPUNY,
«OHepreTruuecknii  oOMeH», «Ximoporuacty, «®DotocuHTe3», «CTpoeHUE
JHK», «Ctpoenne u ¢pyHKIMOHUpOBaHKE reHa», «CuHTe3 Oenkay», «[eHern-
4ecKuil koay», «Bupyce», «bakrepuodarn», «CTpoeHUE W JKU3HEHHBIH LUK
BUpYyCa
CIIUda, 6akteprodaray, «Permukanus JJHK».

Obopyoosanue: monemu-amnkamn «Y aeoernue JJHK u Tpanckpunmmsy,
«buocunTe3 6enkay, «CTpoeHne KISTKI»; Moaens cTpykTypsl JHK.

Tema 5. Pa3MHOKeHUe M HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB
(59)

Kneto4Hslii UK, WK KA3HCHHBIH MK KieTku. VHTepdasa u muros. [Ipo-
L[ECChl, MPOTEKarolye B nHTepdase. Perummkarys — peakuus MaTpHYHOTO CHH-
te3a JJHK. Crpoerne xpomocoM. XpOMOCOMHEIH Habop — KapuoTui. uruio-
UHBII U TalIOUIHBIN XpoMocOoMHBIe HaOopbl. Xpomatunsl. LluTonorudeckue
OCHOBBI Pa3MHOKEHUS U HHIUBHIYaJIbHOTO Pa3BUTHUsSI OPTaHU3MOB.

JHenenne knetkn — muto3. Cragun Muto3a. IIponeccel, npoucxonsimue Ha
Pa3HBIX CTaAUAX MUTO3a. bHONOrHYeCKuil CMBICI MUTO3A.

[Mporpammupyemas ruGesnb KIETKA — aIoNTo3.

dopMbl pa3MHOXKEHHUS OPIraHU3MOB: Oecrosioe u nosoBoe. Buapl 6ecrosoro
Pa3sMHOXKEHUS: JIeJIeHHe HaJBOe, TIOYKOBaHHUE
OJTHO- ¥ MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNE, BEr€TaTHBHOE Pa3MHOXKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAUEHHUE IS CENEKITHH.

[TonoBoe pa3MHOKEHHUE, €TO OTIINYMS OT OECIIOJIOTO.

Meiio3. Craauu Mmeio3a. [Ipouecchl, MpoUCXOAsIIME HA CTaausAX Meno3a.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorundeckuii cMbIci U
3HaYeHHE MeHo3a.

I'amerorene3 — mnporecc 00pa3oBaHust MOJIOBBIX KJIETOK Y KMBOTHBIX. [Too-
BBIE JK€JIe3bl: CEMEHHHMKU M AnYHUKH. OOpa3oBaHHE U pa3BUTHE MOJIOBBIX Kile-
TOK — raMeT (CriepMaTo30u 1, SIMIeKIIeTka) — crepMaroreHes u ooreHes. Oco-
OEHHOCTH CTpOEHHS SHIEKIETOK U criepMaro3onioB. OmnogorBopenue. [lapre-
HOT'EHE3.

WupuBunyaneHOE pa3BuTHE (OHTOTEHE3). DOMOpPHOHAIEHOE pa3BUTHE (IM-
OpuoreHes). DTambl YMOPHOHAIBLHOTO PA3BUTHS Y TIO3BOHOYHBIX YKUBOTHBIX:
npobiieHne, racTpysinus, opraHorenes. IlocramOpuonansHoe pasButhe. Tu-
B TOCTAMOPHOHAIFHOTO PAa3BUTHSA: MIPSIMOE, HEMIPAMOe (JTMIUHOYHOE). Brms-
HHUE CpeIsl Ha Pa3BUTHE OPTraHU3MOB; (GaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXK-
JEHHBIE YPOJICTBA.

Poct u pasButme pactenuii. OHTOTeHE3 LBETKOBOTO PACTEHHS: CTPOCHHE



CEMEHH, CTaAUM Pa3BUTUSL.

JdemoncTpanum:

Tabnuywt u cxemvr: «DOPMBI pa3MHOXKEHUST OPTAHU3MOBY, «JIBOWHOE OILIO-
JIOTBOPEHHE y IIBETKOBBIX pacTeHHil», «BereraTmBHOE pa3MHOXEHHE pacTe-
HUW», «JleneHnue kiuetkn OakTepuit», «CTpOeHUE MOJOBBIX KIETOK», «CTpoe-
Hue Xpomocombl», «Kierounslii nukm», «Pemnukanus [IHK», «Murtosy,
«Meiio3», «lIpsimoe u HempsiMoe pa3BUTHUE», «['aMeToreHe3 y MIIEKOIUTAro-
IIMX U YeroBeKay», «OCHOBHBIE CTaUU OHTOTEHE3a.

Obopyoosanue: MUAKPOCKOI, MHKporpenapatsl «CrepMaTo30uasl MIIEKO-
MUTAloIIEroy, «SliuekneTka Miekonurawmero», «KapuokuHes B KieTkax
KOpeIlIKa JIyKa», MarHUTHasl MOJIeNb-alTUINKaIus «JleeHue KIeTKu»; MOAehb
JHK, monens MeTaa3HON XpOMOCOMEI.

JlaGopaTopHble M NpaKTHYeCKHEe Pa0OThI:

Jlabopamopnas paboma Ne 3. «HabmojaeHne MUTO3a B KIIETKaX KOHYHKA
KOPEIIKa JyKa Ha TOTOBBIX MUKpPOIIpENapaTaxy.

Jlabopamopnas paboma Ne 4. «/3ydeHue CTPOCHHUS TOJIOBBIX KICTOK Ha
TOTOBBIX MUKpOIIpENapaTax».

Tema 6. HacjiecTBEHHOCTh M U3MEHYHMBOCTb OPranu3moB (8 u)

IIpenmer u 3amaun reHeTHky. Vctopus pa3sBuTHs reHeTHKH. Poib nuTono-
TMA ¥ 9MOPHOJIOTUM B CTAHOBJICHMM T€HETHKH. BKiax poccuiickux u 3apy-
OeXHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeToabl TeHeTHKH (rHOpuIoIornye-
CKUH, IUTOTCHETHUECKUI, MOJIEKYIIpHO-TeHeTH4ecKuii). OCHOBHBIE T'€HETH-
4YEeCKUE IOHATUA. ['eHeTndeckas CUMBOJIMKA, UCIOJIb3yeMas B CXeMaX CKpe-
IIIUBAHUH.

3aKOHOMEPHOCTH Hacle[0BaHMUsS IPHU3HAKOB, YCTaHOBIEHHbIE 1. Menne-
1eM. MoHOrHOpUAHOE CKpeIInBaHue. 3aKOH eIMH0-00pa3usi THOPHAOB IEPBO-
ro noxoneHus. IIpaBuiio TOMHHUpPOBaHHA. 3aKOH PACILEIUICHHUS MPU3HAKOB.
I'unore3a uncroTs! ramer. IlonHOE U HEMOIHOE JOMUHUPOBAHUE.

JurnOpunHoe ckpelmnBaHue. 3aKOH HE3aBUCHMOTO HacJeJOBAaHHS IIPHU3HA-
KoB. LluToreHeTHueckue OCHOBBI TUTHOPHIHOTO CKPEUIMBaHMUA. AHAJIH3UPY-
olee CKpeluBaHue. Mcnonb30BaHUe aHATU3UPYIOLIETO CKPELIMBAHUS UL
OIIpeZIeTICHUsI TeHOTHIIA OCOOH.

CuennieHHOe HaclienoBaHMe Npu3HaKkoB. Pabota T. Moprana no cueruieH-
HOMY HacIIe[IOBaHHIO TeHOB. HapymnieHue cuemieHus T'€HOB B pe3ylbTare
KPOCCHUHTOBEpa.

XPpOMOCOMHAs! TEOPUsI HACIEICTBEHHOCTH. | eHeTuueCcKue KapThl.

I'enetnka moma. XpoMOCOMHOE ONpPENEIEHUE 10JIa. AYTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['oMOraMeTHele U rereporaMeTHsle opraHusmbl. HacnenoBanue
IIPU3HAKOB, CLEIJIEHHBIX C [I0JIOM.

W3menunBocTh. Buasl M3MEHYMBOCTU: HEHACNEACTBEHHAs U HACIEICTBEH-
Hasi. Ponb cpenbl B HEHACIIEACTBEHHON M3MEHUMBOCTU. XapaKTEPUCTUKA MO-
J(UKaIMOHHON U3MEHUYMBOCTH. BapHalMoHHBIH psil 1 BapHallMOHHAsK KPUBas.



Hopwma peakunn npusHaka. KonuuecTBeHHbIE U KaUECTBEHHBIE PU3HAKU U UX
HOpMa peakin. CBoWCTBa MOAM(PHUKATHOHHON H3MEHYHBOCTH.

HacrenctBenHas, WM T€HOTUIIUYECKAs, M3MEHYMBOCTh. KoMOWHATHBHAs
W3MEHYUBOCTh. Meio3 M MOJOBOH TpoIlecC — OCHOBAa KOMOMHATHBHOW W3-
MEHYUBOCTH. MyTallMOHHAss M3MEHYHUBOCTh. Kiiaccu(pukaiys MyTaluii: reH-
HbIE, XPOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUUMHBI MyTaluid. MyTareHHble
(bakTOpHI. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEACTBEHHON M3MeHYMBOCTH H.
. BaBunosa.

BHesinepHast HacIeACTBEHHOCTh U H3MEHUUBOCTb.

I'enernka yemoBeka. Kapuwotum uemoBeka. OCHOBHBIE METOABI TCHETHUKH
YeJI0BEKAa: TCHEAIOTUUCCKUH, OIM3HEIOBBIN, IIUTOTCHETUIECKUN, OMOXUMUYE-
CKHH, MOJEKyJsIpHO-TeHeTHUecKnii. COBpeMEHHOE OIpeNeiIeHNne TeHOTHIIA!
MOJIHOTEHOMHOE CEKBEHHPOBAaHHUE, T€HOTUIIUPOBAHUE, B TOM YHCIE C MOMO-
mipto [T1[P-ananu3a. HacnencTBeHHble 3a00JieBaHUs UeslOBEKa: TeHHbIC 00JIe3-
HH, 0OJIE3HH C HACJIEICTBEHHOH NPenpacroioKeHHOCTHI0, XPOMOCOMHEIE 00-
ne3nu. Comatudyeckue U reHepaTtuBHble MyTaruu. CTBOJOBBIE KieTKU. [IpuH-
IUIEI 370pOBOrO 00pa3a KXM3HH, AUATHOCTUKH, MPO(UIAKTHKH U JICUCHUS
TeHETUYECKUX OoJe3Held. MeauKo-TeHeTHYecKoe KOHCYIbTHPOBaHME. 3Hade-
HUE MEJUIIMHCKOW TeHETHUKU B MPEIOTBPAIICHUH M JICYCHUH T€HETHYECKUX
3a00JIeBaHAN YEIOBEKA.

JdemoncTpanum:

Tlopmpemuwr: I'. Menpens, T. Mopran, I'. ne ®pus, C. C. YetBepuxos, H. B.
Tumodeer-Pecorckwmii, H. 1. BaBuios.

Tabnuywsl u cxemwvl: « MOHOTHOPUAHOE CKPEIIUBAHUE U €0 [IUTOTCHETHYE-
CKas OCHOBa», «3aKOH pacCILEIUIEHHUs] U €ro LUTOT€HETUYeCKasi OCHOBay, «3a-
KOH YHCTOTHI TaMeT», «urnbpunHoe ckpemuBanuey, «Llutonornueckue oc-
HOBBI JUTHOPHIHOTO CKpeIMBaHUAY, «Meho3», «B3aumoneiicTBue amiensb-
HBIX T€HOB», «I eHeTHuecKue KapThbl pacCTEHUH, )KUBOTHBIX U YejoBekay, «['e-
HETHKa T0J1a», «3aKOHOMEPHOCTH HACIEIOBAaHHUS, CIEIUICHHOTO C IOJIOM»,
«KapuoTuns! yenoBeka U KUBOTHBIX», «Buabl u3MeHUUBOCTHY, «Moauduka-
[IMOHHAst I3MEHYNBOCTEY, «HacnenoBanue pesyc-pakropay, «['eHeTHKa TpyIII
KpOBU», «MyTallMOHHAs! N3MEHYUBOCTDY.

Obopyoosanue: Moaenu-amuAKanun «MOHOTHOPHIHOE CKpEIIUBaHHEY,
«HemnomHoe nomuHUpoBaHUe», «IurnOpumgHOe ckpemmuBaHme», «llepexpéct
XPOMOCOM»; MHKPOCKOIl M MHKponpenapar «J/[po3odunay (Hopma, Myrauuu
(hopMBI KPBUTBEB U OKPACKH Tela); repoapuii «I 0poX MOCEBHOWY.

JlabopaTopHble M NPpaKTHYecKHue padoThl:

Jlabopamopuas paboma Ne 5. «VI3yueHune pe3yabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPENIUBAaHUA Y APO30(IIIEI HA TOTOBBIX MUKPOIPENapaTaxy.

Jlabopamopuas paboma Ne 6. «3ydenne MOIU(PUKAITMOHHONW M3MEHUHUBO-
CTH, IOCTPOEHHE BAPUALMOHHOTO PsiJia U BApUAILIMOHHON KPUBOM.

Jlabopamopnas paboma Ne 7. «AHanM3 MyTalMid y A1po30(QuIibl Ha TOTOBBIX
MHKpOIIpenapaTax».



Ilpaxkmuueckas paboma Ne 2. «CocTaBleHUe U aHAIHU3 POJOCIOBHBIX YEJ0-
BEKay.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI 0M0TeXHOJ0THH (3 U)

Cenexnus Kak HayKa ¥ Mpomecc. 3apoKACHUE CENEKINH U JOMECTHKALHS.
VYuenue H. Y. BaBunoBa o meHTpax HMPOUCXOXKICHUS U MHOTOOOpa3usl KyJlb-
TYpPHBIX pacTeHUH. LIeHTpHI MPOMCXOKAEHWSA MOMAIIHUX XHUBOTHBIX. Copr,
Hnopoja, MTaMM.

CoBpeMeHHbIE METObI CeNIeKIIMH. MacCOBbIH U WHIUBHUIYaIbHBIH OTOODEI
B CEJICKIIMU PAacTeHHH M *KMUBOTHBIX. O1eHKa 3KcTephepa. bimskopoacTBeHHOE
CKpelmuBanne — MHOpuAMHT. Yucras nuHus. CKpelivBaHWE YUCTHIX JIMHHH.
I'ereposnc, nmm rubpunHas cuna. HeponcTBeHHOE CKpeluBaHuEe — ayTOpH-
quHT. OTnanéHHas rudpunusanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJy4YEeHUE MONUIUIONIOB. JIOCTIKEHMS CENEKLUU PAcTeHUll, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

BuoTexHonorus Kak OTpacib NMPOU3BOACTBA. ['eHHas WMHXEHEpHsA. DTalbl
co3nanus pexomOuHaHTHOM JIHK wu TpaHcrensHslx opranu3MmoB. Kierounas
umxeHepus. Kiietounsle KynbTypel. MUKpOKIIOHaABHOE Pa3MHOXKEHHE pacTe-
Huil. KioHupoBaHHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX Opra-
HU3MOB. DKOJIOTHYECKHE H dTHYeCKUe mpodiaemMbl. [MO — reHeTHYecKn Mo-
JU(UIIPOBaHHBIE OPTaHU3MBI.

JdemoncTpanum:

Ilopmpemwvr: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabnuysl u cxemvl: xapta «LIeHTPBI MPOUCXOXKICHHUS U MHOT0O0PA3Ust KyJlb-
TYpHBIX pacTeHuil», «Ilopoabl JOMalNIHUX >KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pactenmit», «OTnanénnas rudbpunuzanusy, «Padotsl akagemuka M. ®@. NBaHo-
Bay, «[lommutonaus», «O0BEKTHI OHMOTEXHOMOTUIY, «KIleToUHBIE KYJIBTYpHl U
KJIOHMpOBaHHEY, «KOHCTpyHpoBaHKE 1 NEPEHOC TEHOB, XPOMOCOM.

Ob6opyoosanue: MyIJIsSHKU TUIOJIOB U KOPHEIUIONOB IUKUX (OPM U KYJIBTYp-
HBIX COPTOB pacTeHui; repbapuii «CerbCKOX035MCTBEHHBIE PACTEHUSY.

JlabopaTopHble U NpaKTHYecKHue padoThl:

Oxcexypcus «OCHOBHBIE METOJIBI M TOCTH)KEHUS CEJIEKIIMN PAaCTeHUH M KH-
BOTHBIX (Ha CEJICKIIMOHHYIO CTAHIHIO, INIEMEHHYIO ()epMy, COPTOUCIIBITATEIb-
HBIH Y4acCTOK, B TEIUIMYHOE XO3HCTBO, TaOOPAaTOPHIO arpOyHUBEPCUTETA MIIN
HAayYHOTO LIEHTPA)».

11 KJIACC
1 1 B Hexemo, Bcero 34 4, U3 HUX 2 9 — PE3EPBHOE BpeMs

Tema 1. IBosnouMoHHasA Ouonorus (9 4)

[Ipennocrinkin BO3HUKHOBEHUS! JBOJIOIMOHHON TEOPHH. OBOJIOIMOHHAS
Teopus U e€ MecTo B OnoJorun. BirsiHNe 3BONMIONMOHHON TEOPHH Ha Pa3BUTHE



OMOJIOTHH U IPYTUX HAYK.

CBuzeTenpcTBa HBOMIOLNUH. [laneoHTONOTHYECKHE: TOCIEI0BATEIbHOCTD
HOSIBJICHUS. BHJIOB B IAJICOHTOJIOTHYECKOM JICTOIHMCH, TEPEXOAHBIE (OPMBIL.
broreorpadudeckue: cXxoacTBo 1 paznuuue GpayH u (HIop MaTEPUKOB H OCTPO-
BOB.

DOMOpHOJIOrHYEeCKUe: CXOACTBA U pa3linius SMOPHOHOB Pa3HbIX BHJOB IO-
3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUIECKHE: TOMOJOTHYHBIC, aHAJIOTHIHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBH3MbL. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJI-
CTBO MEXaHH3MOB HACJICZICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTeH y
BCEX OPTaHU3MOB.

OpomonnonHas Teopust Y. Jlapsuna. [Ipeamnockiiki BO3HUKHOBEHHS J1ap-
BUHM3Ma. JIBIKyIINE CHIIBI HBOIIONMH BUIOB 1O JlapBuHY (M30BITOYHOE pa3-
MHOXXEHHE NPU OTPAaHMYEHHOCTH PECYpCOB, HeolpeneaéHHas M3MEHYUBOCTS,
0opr0a 3a CylIecTBOBaHUE, ECTECTBEHHBINH 0TOOD).

CunTternueckas Teopus 3soronud (CTD) 1 € 0OCHOBHBIC TIOJI0KEHUS.

MI/IKpOBBOHIOI_[I/I)I. HOHyHHHI/IH KaK ¢IMHHUIA BUJa U 3BOJIFOIINH.

JBmxymue cuibl ((hakTopsl) 3BOIIONUHM BUAOB B IpHpoze. MyTalnoHHBIH
nporecc ¥ KOMOMHATHBHAs M3MEHUYNBOCTD. [1OMy IAIIMOHHBIE BOJIHBI U Ipeid
T'CHOB. I/I3OHHHI/IH 1 MUrpanus.

EctecTBeHHBIH 0TOOp — HampasisFOIuil paxTop sBomonnu. Gopmsl ecte-
CTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OPTaHU3MOB KakK pe3yjbTaT JIBONIOLHMU. [Ipumepbl
MPHUCIIOCOONICHNH y OpraHn3MoB. ApoMop(o36l U HIANO-aaN Tall|H.

Bun u BunoobpazoBanue. Kpurepuu Buga. OcHOBHBIE ()OpMBI BUI000pa3o0-
BaHMsA: reorpaduaeckoe, IKOIOTUIECKOE.

Maxkpossomonust. @opMbl 3BOIIONNH: (PreTHdecKas, TUBEPreHTHAs, KOH-
BEpreHTHas, napauienbHas. HeobpaTuMoCcTh IBOMIOLHH.

[TpoucxoskneHue OT HecleMANTN3NPOBAHHBIX NpenkoB. [Iporpeccupyromas
CIiCMaJInu3anus. AI[aHTI/IBHaH paananus.

JdemoncTpanumn:

Hopmpemuwr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. bap, D. I'ekkenb, @. Mromiep, A. H. Ceseprios.

Tabauyvt u cxemor: «Pa3BuTHE OPraHUYECKOT0 MHpa Ha 3emie», «3apojpbl-

I TTO3BOHOYHBIX )KMBOTHBIX», «ApxeonTepukcy», «PopmMbl O0pOBI 3a cytie-
cTBoBaHHUe», «EcTtecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB pPacCTCHHUII»,
«MHoroo6pasue mopoj KHUBOTHBIX», «[lomymsunm», «MyTraunoHHas U3MEH-
YHBOCTBY;
«Apomophosby, «Monoamantamum», «OO0mas aereHeparusy, «Bmxymme
cuibl 3BomonmMny, «Kapra-cxema wMmapmpyra myrtemectsus Y. [lapBuHay,
«bopwba 3a cymecrBoBaHuey, «IIpucnocodieHHOCTh OpraHu3MoBy, «I'eorpa-
(uueckoe BuooOpa3oBanne», « IKOJIOTHIECKOE BU000pa30BaHHE.

Obopyoosaniue: KOJUIEKIIMS HACEKOMBIX C PA3IMYHBIMH THIIAMH OKPAaCKH;
Ha0Op IUTONIOB | ceMsH; KoJuteKIus «[Iprmeph! 3aUTHRIX TPUCTIOCOOICHIH Y



JKHBOTHBIX»; MoJenb «OCHOBHBIE HAIlpaBJICHUsS 3BOJIIOLUN»; 00bEMHAs MO-
neib «CTpoeHue TOJI0BHOTO MO3Ta II03BOHOYHBIXY.

Buoreorpaduueckas kapra Mupa; Koyutekuust «PopMbl COXpaHHOCTH HCKO-
IIaeMbIX KHUBOTHBIX U PACTECHMII»; MOAEIb-
anmmkamusa «I[lepexpéct xpomocom»; BiakHble npenapatsl «Pa3BuTue Hace-
KoMoro», «Pa3Burue msrymiku»; Mukponpenapar «/pozoduna» (Hopma, My-
TanuK GOpMBI KPBUIbEB U OKPACKH
Tena).

JlaGopaTopHble M MPaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 1. «CpaBHeHHE BUAOB IO MOP(OIOTHIECKOMY
KPHUTEPHION.

Jlabopamopnas paboma Ne 2. «Onrcanue IPUCTIOCOOIIEHHOCTH OpraHN3Ma
1 €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emJie (9 1)

JloHay4HbIe TIPEACTABICHNUS O 3apOKICHUN KU3HU. HaydHble TUroTe3sl Bo3-
HUKHOBCHHS XHM3HU Ha 3emiie: abHoreHe3 M MaHCIepMus. XUMHYIECKas SBOJIO-
1usi. AGMOTeHHBIN CHHTE3 OPraHUYECKUX BEIIEeCTB U3 HEOPraHMYECKUX. DKCIie-
PUMEHTAILHOE TOATBEPXKICHHE XUMUYECKOH sBoMIoIMH. HauanbHble 3Tambl
ouonormdeckoii sBomonun. I'nnoresa PHK-mupa. ®@opmupoBarne MeOpaHHBIX
CTPYKTYp ¥ BO3HHKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKHM U WX DBOJIOIMA.
®dopMupoBaHIe OCHOBHBIX TPYIIIT JKUBBIX OPTaHU3MOB.

PasButHe xu3Hu Ha 3emiie 1o spaMm U nepuogam. Karapxeil. Apxeickas u
npoTepo3oiickas 3psl. [laneo3olickas 3pa u e€ nepuoIbl: KeMOPUUCKUH, OpI0-
BUKCKUH, CUITypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIH, IEPMCKUU.

Me3o30¥ickas 3pa 1 e€ epruobl: TPUACOBBII, FOPCKUM, MEJIOBOM.

KaifHo3olickas spa u e€ mepuobl: NalleOTeHOBBIN, HEOTEHOBBINH, aHTPOIIO-
TEHOBBIH.

XapakTepucTrKa KIMMaTa ¥ Te0JIOTHYecKuX mpoieccoB. OCHOBHBIE ATaIlbI
SBOIIIOIUH PACTUTEIHHOTO H KHUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUil u
JKUBOTHBIX. [10sIBIICHHE, pacBeT ¥ BEIMUPAHHE TPYII )KUBBIX OPTraHU3MOB.

Cucrema OpraHMYECKOTO MUpa Kak OTpakeHue 3Boitonnu. OCHOBHBIE CH-
CTEeMAaTHYECKUE TPYIITBI OPTaHI3MOB.

OBOITIOIUS YeJIOBeKa. AHTPOIIOJIOTHS KaKk HayKa. Pa3BuTHe MpeacTaBlIeHUH
0 MPOUCXOXKJICHUN YeJloBeKa. MeTOo/Ibl M3yueHus: anTponoreHesa. Cxoncrea u
pa3nu4us 4YeI0BeKa U )KUBOTHBIX. CHCTEMaTHIECKOE MOJIOKCHHE YEIOBEKA.

Jemwkymme cuibl ((pakTopbl) aHTpororenesa. HacieacTBeHHAsT H3MCHUH-
BOCTh M €CTECTBCHHBIN 0TOOpP. OOIIECTBCHHBIH 00pa3 JKU3HU, U3TOTOBIICHHE
Opyauii TpyZda, MBIILIJIEHUE, PEUb.

OCHOBHBIE CTaJMHM U BETBH DBOJIIOIUU YEIOBEKA: aBCTPATOMUTEKH, Ueno-
BeK yMmeJbld, YenoBek npsMoxoasiui, YenoBek HeaHaepTaibckuil, YenoBek
pa3ymHbIid. Haxoku MCKOMaeMBIX OCTAaTKOB, BPeMsI CYIIECTBOBaHUS, 00JIACTh
pacrpocTpaHeHus1, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HHU, OPYAHUS.



Yenoseueckune packl. OCHOBHBIE OOJIBIITHE PACHI: eBpOIeouIHas (eBpa3uii-
CKas), HeTpo-aBCTpajiongHas (PKBaTOpHWANbHAs), MOHTOJIOMAHAS (a3UATCKO-
amMepukaHckas). UepThl NPUCTIOCOOIICHHOCTH MPEACTABUTENCH YEIOBEUCCKIX
pac K yclloBusIM cyliecTBoBaHusi. EnuHCTBO denoBedeckux pac. Kpuruka pa-
cH3Ma.

JdemoncTpanum:
Hopmpemuwr: ®. Pemn, JI. Ilactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabauyvr u cxemvi: «Bo3HukHOBeHHE COJIHEYHOW CHUCTEMBI», «Pa3BuTHE
OpTaHWIecKOro MHpay», «PacTutenbHas KiueTkay», «OKuBoTHast kietka», «IIpo-
KapuoThyeckass kietka», «CoBpeMeHHas CHCTeMa OPTaHWYeCKOro MHUpay,
«CpaBHEHHE aHATOMHYECKHX UYEPT CTPOCHHS UYEJIOBEKA M UYEIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTMYECKUX HAXOIOK HPEJKOB COBpE-
MEHHOro 4esioBeKay, «JlpeBHelmue moan», «/Ipesuue moman», «IlepBbie co-
BPEMEHHBIE JIFOII», «HeIoBedecKe pacsy.

Ob6opyoosanue: Mynsixu «IIpoHCXOXKICHHE YeIoBeKa» (OIOCTBI aBCTPAIOITHTE-
Ka, NUTEKaHTPOIa, HeaH/AepTajblld, KPOMAaHBOHIA); CICTIKH WM H300paKeHUS
KaMEHHBIX OpYAH IEpBOOBITHOTO YeJIOBeKa (KaMHU-YOIIIECPEI, pyOrIa, ckpedia);
TeOXPOHOJIOTHYECKas Ta0InIa; KOUIeKuust «PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M PACTCHHID.

JlaGopaTopHble M NpaKTHYecKHe PadoThI:

Ipaxkmuueckas paboma Ne 1. «/I3yueHne UCKOMaeMbIX OCTaTKOB PACTCHUI
Y )KUBOTHBIX B KOJUICKIIAAX).

Oxckypcus «IBONIONUSA OPraHUYECKOr0 MHUpa Ha 3eMie»

(B ecTeCTBeHHO-HAYYHBIH WIH KpaeBeqIeCKUil My3eit).

Tema 3. OpranusMsl U OKpy:Kawias cpena (S 4)

Okonorus Kak Hayka. 3aJa4d U pasfelbl dKONOTHu. MeToabl HKoIoruye-
CKUX UCCIIEIOBAaHUH. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBE-
Ka.

Cpenpl oOWTaHMS OpPraHW3MOB: BOAHAS, Ha3eMHO-BO3/YIIHAs, TOYBEHHAs,
BHYTPHOPTaHW3MEHHAs.

Okonornueckue dakropel. Knaccudukarus skogorndyeckux (HakTopos:
abnoTtnyeckne, OMOTHYECKHE W aHTPOINOTCHHBIE. J[eHCTBHE HIKOIOTMUECKHX
(hakTOpOB HA OPTaHU3MBI.

Abunornueckue (GakTOphl: CBET, TEMIEpaTypa, BIaKHOCTh. (PDororepHo-
M. [IpucnocobneHnst opraHu3MoB K JEHCTBHIO aOMOTHYECKUX (aKTOpOB.
buonoruueckue puTMsl.

Brornueckue ¢axropsl. Buabl OMoTHdecknx B3anMOAEHCTBUIT: KOHKYPEH-
Is1, XUITHUYECTBO, CMMOMO03 1 ero ¢opmsl. [lapasutusm, Koomeparus, MyTy-
anu3M, KOMMEHCAIM3M (KBapTHPAaHCTBO, HaXJIEOHHMYECTBO). AMEHCAIN3M,
HeWTpaym3M. 3HaueHHe OMOTHYECKMX B3aHMMOJCHCTBHH IUIS CYIECTBOBAHUS
OpPTraHMU3MOB B IPUPOIHBIX COOOIIECTBAX.



OKoIorn4ecKre XapaKTepUCTUKN MOMyisnni. OCHOBHBIE TOKa3aTeNd IO-
MYJSIAA: YHACICHHOCTh, IDIOTHOCTH, POKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanys. JJuHaMMKa YUCICHHOCTH HOMYJISILUN U €€ PEeryIIsusl.

JdemoncTpanum:

Topmpemur: A. Tym6onpnt, K. ®@. Pynbe, D. 'ekkenb.

Tabnuyst u cxemvi: kapta «[Ipuposgnsie 30HbI 3eminy, «Cpeasl 0OUTaHUS
opranuzMoBy, «®otonepuogmsmy, «llomymsamum», «3aKOHOMEPHOCTH pocTa
YHCIICHHOCTH MOy nH}y30pun-Tydenskny», «[lumessle nenn.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 3. «Mopdomornaeckue 0COOEHHOCTH PacTeHUI
U3 pa3HbIX MECT OOUTaHHUSD.

Jlabopamopnas paboma Ne 4. «BnusHuE CBETa Ha POCT U Pa3BUTHE YCPECH-
KOB KOJIeycay.

Ipaxkmuueckas paboma Ne 2. «[loncué€r MIOTHOCTH TMOIMYJSIMH pa3HBIX
BUJIOB PaCTEHUII.

Tema 4. CooOuiecTBa M IK0JIOrHYeckne cucTemsl (9 4)

Coo01mecTBo opraHn3MoB — Ounoreno3. CTpyKTypbl OHOIEHO3a: BUIOBas,
NPOCTPAHCTBeHHAsA, Tpoduyeckas (muinesas). Bumsi-momunantel. CBs3u B
OHOILIEHO3E.

DKoJorn4eckue cucTeMsl (3xocucteMsl). [lonarne o6 skocucreme u Ouo-
reoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJIYLEHTHI, KOH-
CYMEHTHI, peAyleHThl. KpyroBopoT BemecTB U MOTOK 3HEPTHU B SKOCHCTEME.
Tpoduueckue (nuiieBbie) ypoBHU 3KocucTeMbl. [Iummessie nienu u cetu. Oc-
HOBHBIE IIOKa3aTeNH JKOCHCTEMBI: OnoMacca, MPOIYKLHUsS. DKOJOIMYECKUe
NUPaMUABL: TPOIYKIMH, YHCIEHHOCTH, Onomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYUBOCTB, CaMOpPETyIAIys, pa3Burue. CyKeccus.

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03EP M peK. DKOCUCTEMa XBOHHOTO
WY OIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE 3KOCHCTEMBI. ATPO3KOCHCTEMBI. YpOosKkocucTeMsl. buo-
JIOTUYECKOE M XO35ICTBEHHOE 3HAYEHUE arpO3KOCHCTEM M YPOOIKOCHCTEM.

buopa3znoobpazue kak Gaxkrop yctoiuumBocTH 3KocucteM. CoxpaHeHue
OMOJIOrUIeCcKOro pa3HooOpasus Ha 3emIie.

VYuenue B.U. Bepranckoro o O6mocdepe. I'paHUIBI, COCTaB M CTPYKTypa
ouocdepsl. JKupoe BemecTBo u ero ¢GyHkiuu. OcodeHHOCTH OHOChEepsl Kak
rII00aIbHOW 3KOCHCTEMBI. J[MHAMUYECKOe paBHOBECHE M 0oOpaTHas CBA3b B
omocdepe.

KpyroBopoThl BemecTB U OMOT€OXUMHYECKHE IUKIIBI 3JIEMEHTOB (yriepo-
Jia, a30Ta). 30HaIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3eMiu. AHTPONIOTEHHBIE U3MEHEHUs B Onocde-
pe. ['moGanpHBIE 3KOTOTHYECKHE TIPOOIEMBL.

CocymiecTBoBaHHE NPUPOJIBI U YenoBeuecTBa. CoxpaHeHne OnopasHooOpa-
3Us KaKk OCHOBa ycToWdmBocTH Onocheprl. OCHOBA parMOHAIBLHOTO YIIpaBlie-



HUS IPUPOAHBIMH PECYPCAMH U MX HCIIOIb30BaHKE. JOCTIREHNUSI OMONIOTHH 1
OXpaHa IPUPOABL.

JdeMmoncTpauun:

Tlopmpemur: A. JIx. Tercmm, B. H. Cykaués, B. 1. Bepranckwii.

Tabauyvr u cxemor: «llumessle nenuy, «bUOLEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie cooOmectBay, «llenu muraHusy, «IKOJOrMUYEcKas MUPaAMUIAY,
«broctepa n yemoBek», «IKOCHUCTEMA MIMPOKOIMCTBEHHOTO Jiecay, «IKOCHU-
cTeMa XBOWHOro neca», «buoreHo3 BomoéMmay, «ArporeHo3», «lIpuMepHsie
AQHTPOIIOTEHHBIE BO3ACUCTBUS Ha NPUPOAY», «BaxkHelIne UCTOYHUKM 3arpsi3-
HEHHS BO3/yXa U TPYHTOBBIX BOI», «[louBa — BakHeiIIas cocTapistomas 6uo-
chepb», «PakTopsl gerpaganuy 1mousy», «llapHUKOBBIT dQdekTy, «DakTopsl
PamroaKTHBHOTO 3arps3HeHus Omocdepb», «OOmas cTpykTypa Omocheps»,
«PacnipocTpanenue xu3Hu B 6uocdepe», «O30HOBEIN 3kpaH Onochepsn, «Kpy-
TOBOPOT yriiepoja B ouocdepe», «Kpyropopor a3ora B mpupoae».

Obopyoosanue: Monenb-alIUIUKaMS « TUIUYHBIE OMOIIEHO3BI»; repOapuit
«PactutenpHble coolmmecTBa»; Koyekiuu «buoreHos», «Bpenutenun Bax-
HEWIINX CebCKOXO3SHCTBEHHBIX KYIbTYp»; TepOapiy U KOJUICKIIUN PACTCHUH
¥ SKHMBOTHBIX, NPUHAJICKAIINE K PAa3HBIM 3KOJIOTHYECKUM TPYyINIaM OJHOTO
Buna, Kpacuas kaura PO, n3o0pakeHus: OXpaHseMbIX BUIOB PACTCHUH U KH-
BOTHBIX.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJMETA «BUOJIOT' US1»

10 KITACC

1 4y B Hexemo, Beero 34 4, 1 ¥ — pe3epBHOE BpeMst

Temsbl ypokos
M KOJIUMYECTBO 4aCOB

OcHoBHOE cofep:kaHue

IInanupyembie BUABI y4eOHOM
HesATeILHOCTH 00y4aI0IUXCS

TEMA 1. BUOJIOT'UA K

AK HAVKA (2 1)

1. BuoJorus kak Hayka (1

1)

Buonorus kak Hayka. CBsi3u OHOIOTHI
¢ 00IIIECTBEHHBIMHU, TEXHUIECKUMH U
JIPYTUMH €CTeCTBEHHBIMH HayKaMH,
¢bwtocodueid, penurueil, STHKOH, dcTe-
TUKOH U npaBoM. Posp Ouonoruu B
(hopMHpOBaHHN COBPEMEHHON HayqHOMH
KapTuHBl Mupa. Cuctema Ouoornde-
CKHX HayK.

JeMoncTpanuu:

Ilopmpemuwi: Y. Japsun, I'. Mennens,
H. K. Konbuos, [Ix. Yorcon u @.
Kpuxk.

Tabnuywst u cxemol: «MeTOBI TTOZHAHUS
KHUBOU TIPUPOIBD)

PackpeiBath coniepkaHue TEPMUHOB U MOHATHUN: HAYYHOE
MHUPOBO33pEHUE, Hay4Hasi KapTHHA MUPA, HAY4YHbIH METO[,
TUI0TEe3a, TEOPUs, METObI UCCIICIOBAHUS.

XapakTepu3oBaTh OHOJIOTHIO KaK HAayKy, €€ MECTO U POJIb
cpeau APYruX eCTECTBEHHBIX HayK.

[NepeuncnsaTs pa3aens: OMONIOTHN B COOTBETCTBUH C 0OBEKTa-
MH U3y9eHHSI.

HaseBaTh BaxkHelIINe oTpacin OMOIOTHYECKUX 3HAHHIA 1
3aga4y, crosmue nepex ouonorueit XXI B.

2. MeToabl MO3HAHUS JKH-

MeToapI TO3HAHUS JKHUBOKH npupoabL

PackpsIBaTh conepkaHue TEPMHUHOB U MOHSITHH: HAyIHBII




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

Boii npupoasi (1 4)

(HabmoeHye, YKCIIEPHMEHT, OITHCa-
HUe, N3MepeHHe, KIacCH(pHUKaIHs,
MOJZIEITNPOBAaHNE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

MCTOM, METOAbI UCCIICAOBAHUS.
XapaKTepI/ISOBaTL OCHOBHBIC METOABI ITO3HAHUS JKUBOU npu-
POAabI: Ha6.]'IIOHGHI/Ie, OKCIEPUMEHT,

JemoncTpanuu:

Tabnuywvt u cxemwl: «MeTOIBI IO3HA-
HUS )KUBOH TIPUPOIBI».
JlaGopaTopHbie M MPAKTHYECKHE
padoTsI:

Tpaxmuueckas paboma Ne 1. «Vc-
MOJTb30BaHKE PA3IHMIHBIX METOIOB IIPH
H3y4eHUU OHMOJIOTUIECKUX OOBEKTOBY

oInucaHue, U3MepeHne, Kiraccu(puKays, MOACINPOBaHHE,
CTaTHCTHYECKast 00paboTKa JaHHBIX

TEMA 2. )KUBBIE CUCTEMBbI 1

NX OPTAHM3AIUA (1 u)

3. buoJioruvyecKmne CucTe-
MBI, IPOIECCHI H UX H3y4e-
Hue (1 1)

JKuBble cucteMbl (OMOCHUCTEMBI) KaK
npeaMeT u3ydenus ouosnorun. OTiam-
YHe KUBBIX CHCTEM OT HeOpraHude-
CKOM MpUpPOABIL.

CBolicTBa OHOCHCTEM H X pa3HOOOpa-
3me. YPOBHH OpraHH3aINu OHOCH-
CTEeM: MOJIEKYJISIPHBIH, KJIETOUHBIH,
TKaHEBBII, OpraHM3MEHHBbIH, Oy~
[IMOHHO-BHIOBOI, 9KOCHCTEMHBII

PackpbiBaTh coiepkaHie TEPMUHOB M IOHSATHI: CUCTEMA,
OHMOJIOTHYECKast CHCTEMA, SJIEMEHTBI CUCTEMBI, CTPYKTYpa
OGUOCHCTEMBI, CBOMCTBA )KUBBIX CHCTEM, OOMEH BEIIECTB, Pa3-
MHOXXEHHUE, POCT, Pa3BUTHE, HACIIEACTBEHHOCTD, H3MEHYH-
BOCTb, Pa3ipakuMOCTh, JHEPrO3aBUCUMOCTh, YPOBHHU OpPTaHHU-
3alUH KU3HU (OHOCHCTEM).

XapakTepru30BaTh MPHUHIKITBI OPTaHU3AIUH OMOCHCTEM: OT-
KPBITOCTb, BEICOKAs! YIIOPSIIOYEHHOCTh, CAMOPET YIS,

UEePAPXUYHOCTb.




Tembl YpOKOB

U KOJIUYECTBO YacoB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

(6bmoreoneHOTHYECKHI), GHOCHEPHBIH.
JemoncTpanuu:

Tabauywt u cxemwl: «OCHOBHBIE IPHU-
3HAKH KU3HU», «YPOBHH OPraHU3aLUN
JKUBOH MTPUPOABI».

Obopyoosanue: MOIEITb MOJIEKYJIIBI
JTHK

[epeuncisaTe yHUBEpCcaIbHBIE CBONCTBA KUBOTO: EANHCTBO
XMMHYECKOTO COCTaBa, Pa3fApakUMOCTh, ABIKCHUE, TOMEO-
cTa3, POCT ¥ Pa3BUTHUE, HACIEICTBEHHOCTh, H3MEHYHBOCTS,
3BOJIIONHSA (IIPUCHIOCOOICHNE K H3MEHSIOIIMMCS YCIOBHSM).
ITpuBOANTE MPUMEPBI GHOCHCTEM PAa3HOTO YPOBHS OpraHH3a-
LIMU U CPaBHUBATh MPOSBICHHS CBOICTB KMBOTO Ha Pa3sHBIX
YPOBHSIX.

XapakTepu30BaTh OCHOBHBIE IIPOIECCHI, TIPOTEKAIOLIHE B
OuocucTeMax: 0OMEH BEIeCTB U IPEBPaIlCHNE YHEPT UM,
CaMOBOCIIPOU3BE/ICHUE, CAMOPETYIISLHS, Pa3BUTHE.
Cobmronate npaBuiia O6EpeKHOTO OTHOMICHHUS K KUBOH MPH-
poze.

TEMA 3. XUMHUYECKHUI1 COCTAB U CTPOEHME KJIETKH (8 )

4. XuMH4YeCKHii COCTAB
KjaeTku. Boga u mune-
panbHBIE COJTH

(14)

XUMHYECKUH COCTaB KIETKU. XH-
MHUYECKHE DIIEMEHTBI: MaKpOdJIie-
MEHTBI, MUKpO3JIeMeHThI. Boia u
MUHepaJibHbIE BemiecTBa. Ousmko-
XUMHUYECKHE MPOLIECCHI, MPOTEKAI0-
e B XKHUBBIX cucTeMax. @yHKIUU
BOJIbI 1 MUHEPAJIbHBIX BEIIECTB B
knetke. [lognepxxanue ocMoTHue-
ckoro OajaHca.

JdeMoHcTpauuu:

PackpsIBaTh cofepKaHIe TEPMAHOB M HOHATHIA: SI€MEHTHI-
OHOTeHBI, MAKPO3JIEMEHTbI, MUKPOJJIEMEHThI; MUHEPaIbHbIC
BEII[ECTBA, MOJIEKYJIa BOABI KaK JUIOJNb, BOJOPOIHbIE CBSI3H;
ruApoGUIbHbIE U THAPOGOOHBIE BEIECTBA.

Jloka3bIBaTh €TUHCTBO JIEMEHTHOI'0 COCTaBa Kak OJTHO U3
CBOMCTB KHBOTI'O.

PacnipenensiTe XUMHUYECKHE JJIEMEHTHI 110 TPYIIaM B 3aBHU-
CHMOCTH OT KOJMIECTBEHHOTO MIPE/ICTAaBUTEIILCTBA B Opra-
HU3Me; XapaKTepH30BaTh POJIb OTAEIBHBIX JJIEMEHTOB.
BBUIBISITE CBSI3b MEK/Y COCTABOM, CTPOCHHEM MOJICKYJIbI




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

Juazpammer: «PacnpeneneHue xu-
MHYECKHX 3JICMEHTOB B HEXKUBOU
npupoae», «PacmpenencHne XUMH-
YECKHX DJIEMEHTOB B )KUBOU IPHPO-
e».

Tabauywr u cxemor: «[lepuommye-
cKasl Ta0IuIa XUMHYECKHX DJIEMEH-
TOB», «CTpOCHHE MOJICKYJIBI BOIBI»

XUMHUYCCKOI'0 COCIMHCHUA U €TO q)yHKL[I/IHMI/I B KJICTKC

5. Beaku. CocrtaB u cTpo-
enue 0eakoB (1 4)

benku. CocTaB U cTpOCHUE OEITKOB.
AMMHOKHCIIOTBI — MOHOMEpEHI 6e-
koB. HezameHnMBIe 11 3aMEHIMBIE
AMUHOKHCIIOTEL. AMUHOKHCIOTHBIN
cocTaB. YPOBHH CTPYKTYPHI O€IKO-
BOM MOJIEKyJIBI (TI€pBUYHAS, BTO-
pHUYHAs!, TPETHYHAS U YETBEPTUYHAS
CTpYKTypa). XUMHUYECKHE CBOIicTBa
6enkoB. bruonornueckre GpyHKIMN
0enKoB.

JdeMoHcTpauuu:

Tabnuywr u cxemor: «CTpoeHmE MO-
JIEKyJIBI OeTIKay.

Obopydosanue: CBETOBOW MHUKPO-
CKOII, MHKPOTIperaparsl

PackprIBaTh cojepikaHue TEPMHHOB ¥ OHSTHH: OSITKH,
MIOJIUMEPBI, MOHOMEPBI, aMUHOKHCIIOTBI, IETITHIHAS CBSI3b,
TIOJIUIETITU/L, ACHATYPALIHS.

XapakTepu30BaTh ONKM KaK KJIacC OPraHUYECKHX COEANHE-
HUIf; KITACCU(PHUINPOBATE UX IO CTPOEHUIO (TIOOYISPHBIE U
(bubpHILIIpHBIE OENKH), IEPEUNCIIATh U XapaKTePH30BaTh
(byHKIMY 6eNKOoB

6. ®epMeHTHI — OHOJIO-

cDepMeHTI)I — OHOJIOTHYECKHE KaTa-

PackpsIBaTh cofepkaHue TEPMHHOB U MOHSTHH: ()EPMEHTHI,




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

ra4eCcKHue KaTaJn3aTopbl

19

n3atopsl. CTpoeHne GpepMeHTa: ak-
THBHBIH LEHTP, CyOCTpaTHAs CICLH-
¢uunocts. KodepmeHTs. BuTaMuHBI.
Ornnuns pepMeHTOB OT HEOpraHUYe-
CKHX KaTaJn3aTopOB.
JdeMoHcTpauuu:

Tabauywvl u cxemvr: «Ctpoenue dep-
MEHTay.

Obopyoosanue: 000pyIOBaHHE IS
HPOBEICHUS HAOIIOACHUH, H3Mepe-
HUH, SKCIIEPUMEHTOB.

AKTHBHBIN IIEHTP, cyOCcTpaTHast cenupuyHOCTh, KodepMeH-
ThI, OCJIKU-aKTUBATOPHI U OCIKU-HHIHOUTOPHL.

VYka3pIBaTh OTIMYUS (HEPMEHTOB OT HEOPTaHUYECKHX KaTa-
JN3aTOPOB.

OOBACHATH POJIb HEPMEHTOB B (PYHKIIMOHUPOBAHHUH JKUBBIX
CHCTEM, B IPOMBIIIIEHHOCTH, B MEHULIIHE, B TOBCETHEBHOI
JKM3HU YeJIOBeKa

JlabopaTopHble U MpPaKTHYECKHE
padoTsI:

Jlabopamopnas paboma Ne 1. «3y-
YEeHHUE KaTATNTHYECKON aKTHBHOCTH
(hepMeHTOB (Ha MpUMEpe aMHIIa3hl
WJIM KaTajaas3bl)»

7. Yraesoabl. JIunuas (1

1)

VrneBoapl: MOHOCaXapuabl (IITIOK03a,
purbo3a u ne30Kkcupru03a), Aucaxapu-
bl (caxapo3a, JIakT03a) U HoJucaxa-
pubI (KpaxMall, IIIMKOTeH, LEeJITI0II0-
3a). bronorndeckue QyHKIMHA yTiieBo-
JIOB.

Jlunuaer: Tpuraunepuanl, hochom-

PackpbIBaTh cosiepkaHie TEPMUHOB 1 MOHSATHI: YIIICBOJIBI,
MOHOCaXapuAbL, THcaXapH/Ibl, HOIHUCAXapHU/IB, TIIIOK03a,
pubo3a, nezokcuprbo3a, caxaposa, IaKT03a, MaJIbTo3a, Iell-
TI0J103a (KJIeT4aTKa), Kpaxmall, IIIHKOTeH; JIUIU/IBI, TPUTIIN-
nepuabl (KUpbL, Macia), GochOTUITUABL, CTEPOUIBL.
XapakTepu30BaTh YIIIEBO/BI, JHITUIBI KAK KJIAcC OpraHuye-
CKHX COE€IMHEHHU.




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

bl crepouasl. ['napoduiabHo-
ruapodoOHbIe cBolicTBa. bronornye-
ckue GyHKuuu TunuaoB. CpaBHEHHE
YIJIEBOZIOB, OEJIKOB U JIMIIMAOB Kak
HCTOYHUKOB SHEPTHH.
JdemMoHcTpauuu:

Tabnuywbl u cxemol: «YTIEBOIBIY,
«JInmu ey,

Obopyoosanue. 000pyIOBaHHE IS
MPOBEIICHUS HAOIIOICHHIA, H3Mepe-
HUH, SKCIIEPUMEHTOB.

KrnaccnguiumpoBats yrieBoabl ¥ JIMIHIE IO CTPOESHHIO;
NIePeYHNCIATh GYHKIUH YTIIEBOIOB H JIUITUIOB.
CxeMaTH4ecku u300pakaTh CTPOSHHE MOJIEKYJI YTIIEBOIOB,
JMNN0B

8. HykienHoBbI€ KHCJI0-
Tbl. AT® (1 )

Hyxneunossie kucnotst: JIHK u
PHK. HykieoTu sl — MOHOMEpHI
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u
¢yuximu [JHK. Ctpoenne u hyHK-
uuu PHK. Bunet PHK. AT®: ctpoe-
HHE U QyHKIHH.

JdemMoHcTpauuu:

Hopmpemur: [1x. Yotcon, ®@. Kpuk,
M. Yunkunc, P. ®panknun.
Tabnuywr u cxemor: «HyKkIeMHOBBIE
kucnotel. JIHK», «buocuntes Gen-
ka», «Ctpoenue Monekyisl ATO».
Obopydosanue: CBETOBOW MHUKPO-

PackppiBath conepkaHre TEPMUHOB U MOHATUMN: 1€30KCH-
pubonyknenHoas kuciota (JJHK), pubonykienHoBas Kuc-
nora (PHK), HykeoTua, mONIMHYKICOTHAHAS 1IeMb (TI0JIHU-
HYKJICOTH]T), KOMIUIeMeHTapHocTh, pynkuuu JJHK (xpane-
HHE U Ilepesiada HacIeACTBeHHOH nHpopMannn); Buasl PHK
(nH(bOpMaLIMOHHAS, TPAHCIIOPTHAS, pUOOCOMalbHAs); ajIe-
Ho3uHTpUpOoCchaT (ATD), Mmakposprudeckast CBA3b.
XapaxkTepu3npoBaTh HyKIEHHOBBIE KHCIOTHI KaK XHUMHYe-
CKHe COSANHEHHS 1 HOCUTEH HaCleJCTBCHHOH nHpopma-
UM,

OtMmeyaTh 0COGEHHOCTH CTPOEHUSI MOJIEKYI HYKJIEMHOBBIX
kucnot (JJHK, PHK) u ATO.

CxemaTH4ecku U300pakaTh CTPOSHHE HYKJIEOTHI0B, MOJIe-




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

CKOIT, MUKpOIIpErapaTbl

KYyJI HyKJIEUHOBBIX KucnoT, ATO

9. UcTtopusi u MeTOaBI
u3ydyeHus kiaerku. Kie-
TOYHAsI TEOPHUsI

(1)

ITuTonorus — Hayka o KIIETKe.
Knerounas teopus — npumep B3a-
UMOJICHCTBUS Uziei 1 (haKToB B
Hay4YHOM II03HaHUU. MeTonbl u3y-
YEeHUSI KIIeTKH.

JdemMoHcTpauuu:

Hopmpempwi: A. JleBenryk, P. I'yk,
T. llIBann, M. Hnetinen, K. M. bap,
P. Bupxos.

PackpriBath cosiepkaHue TEPMUHOB M TIOHSATHI: KIIETKA,
LUTOJIOTHUS; PACKPBIBATH COJCPKAHUE MTOJIOKCHUHN KIIETOY-
HOI1 Teopuu.

[epeuncnaTh U XapaKTepU30BaTh OCHOBHBIC METOJIBI H3y4e-
HUS KJIETKH (TIPUTOTOBJICHUE CPE30B, OKPAIIUBAHUE, MHKPO-
CKOIIUPOBAHUE, IICHTPUPYTUPOBAHHE, KYJIIbTHBUPOBAHKE
KJIETOK U TKaHEH )

Ob6opyoosanue. CBETOBON MUKPO-
CKOII; MUKPOTIPENapaThl PACTHUTEITb-
HBIX, )KHBOTHBIX U OAKTEPUATIBHBIX
KIIETOK

10. Ki1eTka Kak mejocT-
Hasi skuBasi cucrema (1 u)

Knerka kak nenocTHast )KuBas CH-
crema. OOmIHe MPU3HAKA KIETOK:
3aMKHyTasi HapyXHas MeMOpaHa,
mouexyisl JIHK kak renernueckuit
anmapar, cucTeMa CHHTe3a Oenka.
Tunbl KJIETOK: dyKapuOTHYECKas U

PackprIBaTh comepxKaHue TEPMUHOB H TOHSTHH: KIETKH
(sykapuoTHdecKas, IpoKapHOTHIECKast), INIa3MaTHIecKast
MeMmOpaHa (TTa3mMaieMMa), TIIHKOKAITMKC, TPAHCIIOPT Be-
niecTB (TACCHBHBIN, aKTUBHBIN ), S3HAOIHTO3 ((ParounuTos,
MHMHOLIMTO3), 9K301IMTO3, KJIETOYHAsl CTeHKA, HYKJICOUI.
CpaBHUBATh MeXAy cOOOH 3yKapHOTHUYECKHE U MPOKApHO-




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

MPOKapUOTHIE-

ckast. OCOOEHHOCTH CTPOCHHS TPO-
KapuoTuueckol kierku. Kierounas
creHka Oakrepuit. CTpoeHue syka-
proTuueckoi kneTku. OCHOBHBIE
OTJIMYUS PACTUTENBHOMN, )KUBOTHOM
1 rpubHOi KieTku. [loBepXHOCTHBIE
CTPYKTYPBI — KJIETOYHAsI CTEHKA,
TJIMKOKAJKKC, X QyHkiuu. [Tnas-
MaTtHdeckas MeMOpaHa, € CBOWCTBa
u QyHKIMN.

TUYECKHUEC KIICTKU; OTME€YATh CXOJACTBO U pa3JInius B CTPO-
CHHU KIICTOK 6aKT€pI/II71, JKHUBOTHBIX, paCTeHI/Iﬁ u rpI/I6OB

JeMoHcTpauum:

Iopmpempui: A. JleBenryk, P. I'yk,
T. llIBann, M. Hnetinen, K. M. bap,
P. Bupxos.

Tabauyvr u cxemol: «CTpOCHHUE DY-
KapUOTHIECKOH KiIeTkn», «CTpoe-
HUE )KUBOTHOH KJIeTKN», «CTpoeHue
pacTuTenbHON KIeTkuy, «CTpoeHue
MPOKAPUOTHIECKOM KICTKI.
Obopyoosanue: CBETOBOI MHKPO-
CKOI; MHKPOIIpETIapaThl PaCTHTEIb-
HBIX, )KHBOTHBIX U OaKTepHAaNbHBIX
KJIETOK




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

11. Crpoenne syka-
puoTHYECKOil KJIeTKHU
1)

IMuTonnasma u e€ opranounast. Ox-
HOMeMOpaHHBIE OPTaHOM/IBI KIIETKU:
OIIC, anmapat ["osbaxH, TM30COMBIL.
TlomyaBTOHOMHBIE OpraHOUABI KJIET-
K{: MHTOXOHZIPUH, TnacTusl. IIpo-
HCXOJKICHNE MUTOXOH/IPUH U TIJIa-
ctug. Buner mnactun. HememOpan-
HBIE Opra-HO-U/bI KIETKH: puO0Co-
MBI, KJICTOYHBIH IIEHTP, LIEHTPUOIIH,
PECHUUKH, )KTYTUKH. DYHKIIMU Op-
TaHOMJIOB KJIETKU. BritoueHus.

PackprIBaTh coepikaHue TEPMHHOB ¥ MOHSITHH: IINTOILIA3-
Ma, OpraHousl, SHA0IIa3Marnaeckas cets (JI1C), anmapar
Tonb KM, TH30COMBI, BaKyOJIb, MUTOXOHPHH, TITACTHIIBI
(XJIOpOIIIACTBI, XPOMOILIACTHI, JIEHKOIIIACTHI), pPUOOCOMBI,
MHUKPOTPYOOUKH, KIIETOUHBIN LEHTP (LEHTPOCOMA), PECHUY-
KU, )XT'yTHKH, BKIIOYEHHUS, SO, siiepHast 000I04Ka, KapHo-
IU1a3Ma, XpOMAaTHH, SAPBIIIKO, XPOMOCOMBI.

OmnuceIBaTh CTPOCHUE 3YKAPUOTHYECKON KIIETKH I10 H300-
paXXeHHUsIM 1 Ha MUKpOIpernaparax; KIacCH(GUInpoBaTh
OpraHOWABI B 3aBUCHMOCTH OT OCOOSHHOCTEH NX CTPOSHHS
(omHOMEMOpaHHBIE, AByMeMOpaHHbIe, HEMEMOpPaHHBIE);

SAnpo — peryasTOpHbI LHEHTP KIeT-
ku. CTpoeHue siapa: siiepHasi 000104-
Ka, KapuoIlIa3Ma, XpOMaTHH, SIAPbIII-
KO. XpOMOCOMBI.

TpaHCOpT BELIECTB B KIIETKE.
JdemMoHcTpauuu:

Topmpemui: A. JleBenryk, P. I'yk, T.
[lIBanH, M. Ulneiinen, K. M. bap, P.
Bupxos.

Tabnuyer u cxemor: «CTpOSHUE dyKa-
puoTHYEeCKOU KIeTKn», «CTpoeHue
’KUBOTHOM KJIeTkn», «CTpoeHue pac-
TUTEJILHOH KIIeTKN», «CTpoeHue

OIUCHIBATh (DYHKIINH KaXKIOTO OPraHOHM/Ia B KIIETKE.
XapaxkTepu30BaTh KJIETOYHOE SIPO KaK MECTO XpaHEHNS,
nepeznauy (yIBOSHHE XPOMOCOM) U pealT3aliy (TpaH-
CKPHIIIHS) HACIEACTBEHHOH HH(POPMaIIUK KIETKH.
[epeuncnsaTh 1 OMUCHIBATH KOMITOHEHTHI SIIpa U UX (YHK-
M.

CxeMaTHYHO H300paXkaTh CTPOCHNE PACTUTEIBHON U KH-
BOTHOM KJIETKH.

OOBACHATH OMOJIOTUYECKOE 3HAYECHHE TPAHCIOPTA BEIIECTB
B KJICTKE




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

MPOKAaPUOTHYECKOH KIEeTKI», «CTpo-
€HHUE s7pa KIETKU».

Obopyodosanue: CBETOBO MUKPO-
CKOII; MHKPOIIpETIapaThl paCTHTEIb-
HBIX, )KHBOTHBIX U OaKTepHAaIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE
pa6oTsI:

Jlabopamopnas paboma Ne 2. «3y-
YEeHHUE CTPOCHHS KJICTOK PacTeHHUH,
JKHBOTHBIX U OaKTepHi IO MUKPO-
CKOIIOM Ha TOTOBBIX MHUKpOIIperapa-
Tax M MX OIHCAHUE)

TEMA 4. KU3HEJEATEJBHOCTD KJIETKH (6 4)

12. Oomen BemecTs. Ilna-
CTHYECKHii 00MeH. DoTo-
cuHTe3. XeMocuHTe3 (2 4)

OOMeH BeIeCTB, WM METa00IH3M.
Accuvusust (TUTaCTHYECKHHA 00-
MEH) U AUCCUMIIIALMS (3HEpreTH-
4ecKuil 00MeH) — JBE CTOPOHBI
€/IMHOTO TIpollecca MeTaboIu3Ma.
Ponb 3aKk0HOB COXpaHEHHUs Bellle-
CTBa ¥ DHEPTUUH B TIOHIMAHHUU Me-
Tabonu3Ma. TUIbsl 0OMEHA BEILECTB:

PackprIBaTh copepxanne TEPMIUHOB M IOHATHIA: 0OMEH
BEIIECTB U MPEBpAIeHNE SHEPTHU (META00IN3M), aCCUMH-
TSNS, TTACTHYCCKUN 0OMEH, TUCCUMUIIAIHS, SJHEPTeTHYC-
cKuit 00MeH, poTocuHTe3, hoTou3, hGochopurupoBaHue,
MEePEHOCYHK MPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (POTOCHHTE3, MPOLIECCHI, IPOTEKAIOIIHE B CBE-
TOBOI U TEMHOBOH (aze.

BEIABIATE NPUYHHHO-CIIEACTBEHHBIE CBSI3H MEXTy TTOTJIO-




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

ABTOTPOQHEII U reTepoTPO(HBIH.
Poinb hepmMeHTOB B 0OMEHE BelecTB
U MIPEBPAICHUH SHEPTUH B KIIETKE.
®otocunre3. CBeTOBasI U TEMHOBas
(haszer porocunresa. Peakimum gporo-
CHHTE3a.

D¢ dextuBHOCTH POTOCHHTE3A. 3HA-
yeHue POTOCHHTE3a ISl KU3HH Ha
3emie. Bnusiue ycnouii cpeqsl Ha
(oTocHHTE3 U CIIOCOOBI MOBBIICHUS
€ro NPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMmocHHTe3. XeMOCHHTE3UPYIOIne
Oakrepun. 3HaUCHUE

MICHUEM COJTHCYHOU HEPTHU XJIOPOPHIIOM M CHHTE30M
moiekyn ATO.

CpaBHUBATh MCXO/HBIC BEIIECTBA, KOHCYHBIC IPOTYKTHI U
YCIIOBUS MMPOTEKAHUS PEaKIUii CBETOBOM U TEMHOBOH (ha3bl
¢dorocunTE3A.

CpaBHUBATh ()OTOCHHTE3 U XEMOCHUHTE3.

OneHuBath 3HaUeHUE (POTOCHHTE3a U XEMOCHHTE3a IS
JKU3HU Ha 3emiie

XEMOCHHTE3a JJIsl )KU3HH Ha 3emMite.
JdemMoHcTpauuu:

Iopmpemuwr: K. A. Tumupszes.
Tabauywst u cxemvl: «XJIOPOILIACTY,
«DOTOCUHTE3»

13. DHepreTnyeckuii 00-
meH (1 )

DHepreTuueckuii 0OMEH B KIIETKE.
PaciuenieHue BeIIEeCTB, BhIACICHUE
U aKKyMYJIMPOBaHHE SHEPTUH B

PackpbIBaTh cojiep)kaHnue TEPMUHOB U TMOHATHIA: YHEPTreTH-
YecKHit 0OMeH, TIIMKOJIN3, MOJIOYHOKHUCIIOE OposKeHHe,
CIHUPTOBOE OposkeHHe, OMOIOTHIECKOE OKUCIICHHE, KIIETOY-




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

KJIETKE. DTarlbl SHEPreTUYECKOro
obmena. ['mukonms. Bpoxenue u ero
Buabl. Kuciopoanoe okucienue,
WM KJIETOYHOE JbIxaHue. OKucu-
TenpHOe GocdopunupoBanue. -
(heKTHBHOCTB SHEPTETHYECKOTO
oOMmeHa.

JdeMoHcTpauuu:

Tabauyvl u cxemvr: «TUITBI THTA-
HUsY, «MeTabonn3m», K MUTOXOH-
TpUs», «DHEPTETHYCCKUN OOMEH.

HOE JIbIXaHue, TUCCHMILIINS, (epMEHT.

XapaxTepu30BaTh 0OMEH BEIIECTB M IIPEBPAIICHNE SHEPTUU
(MeTabon3M) Kak OHO MX CBOICTB JKHBOTO.

ITepeuncnaTe 0COOEHHOCTH MIIACTHYECKOTO M SHEpreTHYe-
CKOro 0OMEHa B KJIETKE; YCTaHABINBATh B3aUMOCBSI3b MEK-
1y HUMH.

Paznmuath THITEI 0OOMEHa BEIIECCTB B KIETKE: aBTOTPOQHBII
U reTepoTpOdHBIH.

OmnuchIBaTh ATAIbl HEPTeTHIECKOro 0OMeHa (IIOATOTOBH-
TENbHBIHN, OECKUCIOPOAHBIH, KUCIOPOIHBII) 1 CPAaBHUBATD
HX MEKIY COOOM.

XapakTepu30BaTh PEaKUUK TIIHKOIN3a, OPOKEHHUS, KIETOU-
HOTO JIBIXaHUS; BBIBIISTH IPHYMHHO-CIIEICTBEHHBIE CBSA3U
MEXIY IJIHKOIN30M, KJICTOYHBIM ABIXaHUEM U CHHTE30M
monekyn ATO.

CpaBHUBaTh 3G PEKTHBHOCTD OECKHUCIOPOIHOTO U KHCIIO-
POJIHOTO ITAIOB.

14. Buocunres 0enaka (2 1)

Peakuun maTpuyHOro cuHTtesa. 'ene-
tuueckas nudopmarms u JJHK. Pea-

JM3alMs TeHEeTHYecKoi HHpOpMaInK B

KieTke. ['eHeTHUecKuit Ko u ero
cBoifctBa. TpaHckpunus — mMaTpuy-
ueiii cunre3 PHK. Tpancnsuus —

OnocuHTe3 OenKka. JTarbl TPAHCISAIHH.

PackpbiBaTh copepxaHue TEpPMHUHOB U IOHATHIA: TeH, TeHe-
TUYECKUH KO/, MAaTPUYHBIM CUHTE3, TPAHCKPUIILIMSI, TPAHC-
JISIIMST, KOJIOH, aHTHKOJIOH, pubocoMa, IeHTpaJibHas JorMa
MOJICKYJISIpHON GHOJIOTHH.

OmpenensTs CBOMCTBAa TeHETHIECKOTO KOJa (TPHUILIETHOCTS,
OJITHO3HAYHOCTb, BBIPOXKJCHHOCTb, YHUBEPCAIBHOCTD, HETle-
PEKPBIBAEMOCTH, HETIPEPHIBHOCTE ).




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

Konuposanue amunokuciot. Poib
pubocom B OnocuHTE3¢ Oelka.
JdeMoHcTpauuu:

THopmpemwi: H. K. Konp1ios.
Tabauywvt u cxemwr. «Ctpoerne JTHK»,
«Ctpoenue u GyHKIHOHUPOBAHHE
reHay, «CuHTe3 Oenkay, «Permkanus
JIHK», «I"eneTndyeckuii Kom.
Obopyodosanue. MOICTU-aNTLTHKAIIAN
«¥Y nBoenue JIHK u Tpanckpunuusy»,
«buocunTes Oenka

OmnuchIBaTh ATAIbl peaau3aliy HacIeACTBeHHOH HHpopMa-
IIUH B KJIETKE.

CpaBHUBATh peaky MaTpUIHOTO cuHTe3a Mosiekyl PHK u
Oenka B KJIETKe

15. HekJsieTouHble opMBbI
“KH3HU — BUPYCHI (1 4)

Hexkserounsie hOpMBI )KU3HH —
BUPYCHI. ICTOpHS OTKPBITHS BUPY-
coB (/1. . BanoBcKkwmit). OcobeH-
HOCTH CTPOCHUS M )KM3HEHHBII [IMKIT
BUpycoB. bakrepuocdaru. bomeznu
pacTeHHH, )KUBOTHBIX U YEJIOBEKA,
BBI3bIBaEMBbIC BHpYycaMu. Bupyc
UMMyHoeduimTa yenoseka (B1Y)
— B030yurens CITMla. O6parHas
TPaHCKPHILHA, peBepTa3a, HHTErpa-
3a. [Ipodunakruka pacrpocrpaHe-
HHS BUPYCHBIX 3a00JIeBaHMIL.

PackpbIBaTh copepxaHue TEPMUHOB U OHATHI: BUPYC,
BUPYCOJIOTHS, Kallcusl, bakTeprodar, BUpyc MMyHo1edu-
1yta yesnoseka (BI1Y), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK HEKJIETOYHYIO (hOpMY KHU3HH;
0COOEHHOCTH CTPOCHUSI ¥ )KU3HEHHBIH UKJI BUPYCOB.
OmmceIBaTh )KU3HEHHBIN UK BUPYyca IMMYyHOAedumTa
YeNoBeKa; pa3niaTh Ha pucyHkax BTM (Bupyc TabauHoit
MO3auKH), 6aktepuodar, BUY.

OO0OCHOBBIBATh U COOIOATH MEPBI IPOGHUIAKTHKU Pacpo-
CTpaHEHUsI BUPYCHBIX 3a00J1eBaHMi (peciupaTOpHBIE, XKe-
JIyZI0YHO-KHUILIeYHbIe, KJIeleBoi sHuedammt, BUY-
nHpeKIms).




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

JlemoHcTpanuu:

Hopmpemui: 1. U. VIBaHOBCKUI.
Tabnuywr u cxemwl: «Bupycem, «bax-
teproparn»; «CTpoeHHE U KU3HEH-
HbIi nuki Bupyca CITM/Ia, 6akre-
puogara.

Obopyodosanue’. MOIIEITb CTPYKTYPBI
JIHK; MaruuTHas MoJie/Ib-alIuIMKays
«CTpocHHE KICTKI»

TEMA 5. PASMHOKEHUE 1 UTHANBUJYAJBHOE PA3BUTHUE OPTAHU3MOB (5 u)

16. ZKu3HEeHHBIH MK
KJIeTKHU. JlejleHne KJIeTKH.
Mmurto3 (1 4)

KieTounsIit uKII, WIx KU3HEHHBINA
UK KineTkn. MaTepdasa u Mutos.
[Ipoueccel, npoTekaroiye B UHTEP-
tasze.

PackpbiBath cosiepkaHle TEPMUHOB M MOHSITUN: KIETOUHBIH
IUKJI, MHTep}a3a, perTuKaIysi, XpOMOCOMa, KapUOTHII,
raluIONIHBIHA, TUTITOMIHBIA XPOMOCOMHBIN Habop, XpoMa-
THUJIbI; MUTO3;

Perutnkanus — peakiust MaTpUUHOTO
cunresa JJHK.

Crpoenne XpoMocoM. XPOMOCOMHBIH
Habop — kapuotun. JUIIIOnIHBI U
TaIUIONAHBIA XPOMOCOMHBIE HAOOPEL.
Xpomaruel. Llurosoruueckue ocHO-
BBl Pa3MHOKEHUS U MHIUBUAYAJIBHOTO
Pa3BUTHUS OPraHU3MOB.

ero cramun: npodasa, metadasa, anadasa, Tenodasa.
OmnuChIBaTh YKU3HEHHBIN UK KIIETKH; IEPEYUCIISATh U XapaK-
TEpU30BATh MEPHO/IBI KIIETOYHOTO [IUKIIA, CPABHUBATH MX
MEXIy COOO.

OmnuchIBaTh CTPOCHUE XPOMOCOM, KAPHOTHIIOB OPTaHU3MOB,
CpPaBHHBATH XPOMOCOMHbIE HA0OPHI KIIETOK.

CpaBHUBATh CTaANH MUTO3A.

PaznuuaTth Ha MUKpoOIpenaparax u pUCyHKax CTaJud MUTO3a.




U KOJIUYECTBO YacoB

Tembl YpOKOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

Jlenenue kinetkn — mMuto3. Ctamun
muTto3a. [Iponeccrl, mpoucxonsuiye
Ha pa3HbIX CTaIUAX MHTO3a. broo-
TUYECKUN CMBICII MUTO3a.
IIporpammupyemast ruGenb KICTKH —
aromnTo3.

JdemMoHcTpauuu:

Tabnuywsl u cxemol: «KiieTouHbIi
uukiy, «Permkanus JHK», «Crpo-
CHHE XPOMOCOMBD», «MHTO3»; Mar-
HUTHasi MOJeIb-anuiiKanus «/leme-
HUe KieTkm»; moaens JJTHK.
Obopyoosanue: CBETOBOH
MH-KPOCKOIT; MEKpompenapar «Ka-
PHOKHHE3 B KJIETKaX KOpEIIKa JyKa.
JlabopaTopHble U MpaKTHYe-CKUe
padoTsI:

Jlabopamopnas paboma Ne 3.
«HaOJroieHne MUTO3a B KJIETKaX
KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpeTapaTax.

PaCKpI;IBaTI) OHOJIOTHYECKUIH CMBICIT MHUTO3a

17. ®opMbI pa3MHOKEeHUA

OpPraHu3MoB

1)

DopMbI pa3MHOKESHHUSI OPTAaHU3MOB:
Oecmosoe U moyioBoe. Bupl Oecrio-
JIOTO Pa3MHOKEHHUSL: JICICHUE

PackprIBath coepxaHue TEPMUHOB M IOHSATHI: pa3MHOXKE-
HUE, KJIOH, TIOJIOBBIE KIICTKH (TaMeThl), SHIEeKIIeTKa, criepMa-
TO30WI, 3UTOTA, JCTICHUE HA/IBOE, IIOYKOBAHUE, CIIOPYJISAIIHS,




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

HaJIBOE, 10Y-KOBAaHHUE OJJHO- U MHO-
TOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BEreTaTUBHOE Pa3MHOXKeHHUe. Mc-
KyCCTBEHHOE KIIOHHPOBAHHE Opra-
HHU3MOB, €TI0 3HAUCHHUE AT CEleK-
IHN.

ITonoBoe pa3MHOXkEHHUE, €ro OTIU-
4Hs 0T 6EcIIooro.
JdeMoHcTpauuu:

Tabauywt u cxemvr: «POPMBI pa3sMHO-
JKEHUsI OPTaHUu3MOBY, «J[BoiiHOE
OIUIOZIOTBOPEHNE Y IIBETKOBBIX PacTe-
HUIY, «/lenieHne KeTku OaKTepHin,
«BereraTtiBHOE Pa3MHOXKEHHUE pacTe-
HUI, «CTpoeHne MOJIOBBIX KICTOK

(parMeHTaIys1, BereTaTHBHOE Pa3MHOKCHUE, CEMEHHOE
pa3MHOXKEHHE, OITBUICHHUE, IBOHHOE OIUIOJJOTBOPEHHE, I10-
JIOBBIC XKEJIe3bl, CCMCHHUKH, IMYHUKH, OTLIOJIOTBOPEHHUE
(HapyxHOE, BHyTpEHHEE).

XapakTepu30BaTh 0COOCHHOCTH M 3HAUYEHHE OECIooro u
TI0JIOBOTO CIIOCOOOB Pa3MHOKCHHS.

Brinensats Buibl 0€cIionoro pa3MHOXKEHHS; BBISIBILITE B3au-
MOCBSI3H MeX 1y Gopmamu 1 criocobaMy pa3MHOKEHUS U UX
OMOJIOTUYECKUM 3HAYCHHUEM.

Brnagers npréMaMu BereTaTHBHOTO Pa3MHOXKEHUSI KyJIbTYp-
HBIX pacTeHu# (Ha mpuMepe KOMHATHBIX ).
XapakTepu30BaTh TOJIOBbIC KICTKHU: AHIEKICTKH, ClIepMaTo-
30M/IBI; BBISIBIISITH OCOOCHHOCTH MX CTPOCHUS

18. Meiio3 (1 4)

Meito3. Craguu metiosa. [Iporeccst,
MPOUCXOAAIINE Ha CTAAUIX MeHo3a.
IToBenenue xpomMocoM B MeHo3e.
Kpoccunrosep. buonornueckuit
CMBICII M 3HAU€HHEe Mero3a.
JdeMoHcTpauuu:

Tabauywvt u cxemol: «Meiios».
Obopyoosanue: monens JIHK; mar-
HUTHAasA MOACIb-allIlINKAIluA «)]e—
JICHHE KJICTKI)

PackpeiBaTh conepkaHie TEPMUHOB U MOHATUIN: MEHO3,
KOHBIOTAIIUS XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP) XPOMO-
COM, TaMeTBHI.

XapaxTepu30BaTh MeH03 KaK CIIoc00 KIETOYHOTO JeTIEeHHS;
OTUCHIBATh MEHO03 10 CTaIUsIM; CPaBHUBATh CTaJUH MeHo3a
U MHUTO3a.

Pa3nuyath Ha pUCYHKaX CTaauM Meilo3a; pacKpbIBaTh OHO-
JIOTHYECKOE 3HaUeHNe Meio3a




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

19. O6pa3oBanue u pas-
BHTHE MOJIOBBIX KJIETOK.
OnsiogorBopenue (1 1)

T'amerorenes — mpornecc o6pazosa-
HHS TIOJIOBBIX KJIETOK Y )KUBOTHBIX.
TlosoBbIe Kee3bl: CEeMEHHUKH U
sugHuKd. OOpa3oBaHue U pa3BUTHE
TMOJIOBBIX KJIETOK — TaMeT (crepma-
TO30H]I, AUIEKIIETKA) — CIepMaTo-
reHe3 u oorenes. OcobeHHOCTH
CTPOCHUS STUIEKIICTOK U CIIepMaTo-
3ouz108. OmnonorBopenue. [lapre-
HOTCHE3.

JdeMoHcTpauuu:

Tabauyvr u cxemor: «lIpssmoe u He-
npsiMoe pa3BUTHEY, «[ aMeTorenes y
MIICKOIIMTAIOIMINX M YETOBEKaY.
Obopyoosanue: Monens MeTadasz-
HOHM XpOMOCOMBI; MUKPOCKOTI, MHK-
ponpenapatsl «CriepMaTo30HbI
MIIEKOIIMTAIOIIEroy, «SlitnexneTka
MJICKOIIMTAIOIIET 0.

PackpbIBaTh Co/iep’KaHHE TEPMHHOB U MOHSTHIA: TaMETOre-
He3, CIepMaTOreHe3, 00reHe3, CIEPMATO30U]], aKpOCOMa,
SIATICKIIETKA, MTOJISPHBIC TEJIbIIA.

XapakTepu30BaTh 0COOCHHOCTH I'aMETOreHe3a

Y )KHBOTHBIX M €TO CTaJIUH, HOJIOBBIC KJIETKH

JKUBOTHBIX U OITHCBIBATh IIPOLIECC UX PA3BUTH.
CpaBHHBATh CIIEPMATOTEHE3 M OOTEHE3.

OnuchIBaTh OIIOAOTBOPEHNE, OHOIOINYECKOe 3HAUCHHE
OIIOJJOTBOPEHUS.

JlaGopaTopHble H NPAKTHYECKHE
paéoTsi:

Jlabopamopnas paboma Ne 4. «3y-
YEHHE CTPOCHHUS MOJIOBBIX KJIETOK
Ha TOTOBBIX MHUKpOIIpernaparax»




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

20. UupuBuayaibHOE
pa3BuTue opranu3mos (1

)

VHauBHayansHOE pa3BUTHE (OHTOTE-
He3). DMOpHOHaNbHOE pa3BUTHE (3M-
OpuoreHes). DTarbl SMOPUOHAITLHOTO

Pa3BUTHA Y TO3BOHOYHBIX )KUBOTHBIX!

IpoOJeHNe, TacTPYIILUsL,
opranorenes. [loctamOpruoHansHOE
pazButue. Tunsl
HOCT-3MOPHOHAIIEHOTO Pa3BUTHS:
npsMoe, HENpsiMoe (JINYMHOYHOE).
BnmsiHue cpenbl Ha pa3BuUTHE Opra-
HHU3MOB; (haKTOPBI, CIIOCOOHBIE BBI3BI-
BaTh BPOXKICHHBIC YPOJICTBA.

Pocr u pa3Burue pacrenuii. OHTOTE-
HE3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEeMEHH, CTaJIN Pa3BUTHS.
JeMoHcTpauum:

Tabnuywt u cxemvi: «OCHOBHBIE CTa-
JUu oHTOTeHe3ay, «[IpsMoe n Hempsi-
Moe pa3BHUTHEY, «/BOITHOE OMI0/10-
TBOPEHHUE y IIBETKOBBIX PACTCHUID».

PackpsIBaTh coepixaHie TEPMUHOB ¥ HOHSTHI: OHTOT€HE3,
9SMOpHOTeHe3, 3UroTa, ApodiIeHne, 6I1acTOMEpHI, MOpyJIa,
Ornactyna, OracTonelns, racTpyia, Helpyia, OpraHoreHes;
3apOo/IBIIIEBbIC INCTKH: SKTOEPMa, ME301epMa, SHTOAEPMA;
MOCTAMOPHOHANIBHOE Pa3BUTHUE: MIPSIMOE U HENpsAMOe (JIMIH-
HOYHOE); MeTaMop(}o3, Meracropa, MUKpOCIIOpa, MBLIBIEBOE
3€pHO, CIIEPMUH,

3apOJbIILEBBII MEIIOK, ABOIIHOE ONJIOAOTBOPEHHE.
OmpenensTh 3Tanbl SMOPHOHAIBLHOTO Pa3BUTHS XOPIOBBIX Ha
cXeMax M Iperaparax U OIHCHIBATH IIPOLECCH, IPOUCXOMIS-
[IMe Ha KaKIOM JTare.

CpaBHHUBATH MEPHUOBI OHTOTCHE3a; MIPSMOE U HENPSIMOE (JTMIH-
HOYHOE) IOCTIMOPHOHAIBEHOE Pa3BUTHE, 3aPOIBIIIH YENIOBEKA U
JPYTHX XOPJIOBBIX.

OOBACHATH OMOIOTHYECKOE 3HAYCHUE PA3BUTHUS

¢ MeTaMop(030M; OTPHIATENHHOE BIMSHHE aJKOTOJIs1, HUKO-
THHA U IPYTHX TEPAaTOreHHBIX ()aKTOPOB Ha Pa3BUTHE 3apo-
JIBIIIA YeJIOBEeKa.

OmnuchIBaTh IPOIECC IBOHHOTO OIIIOIOTBOPEHHUS Y I[BETKO-
BBIX PACTCHUH.

TEMA 6. HACJIEACTBEHHOCTb U U3BMEHYUBOCTb OPITAHU3MOB (8 4)

21. I'eHeTuKa — HayKa 0
HACJIeACTBEHHOCTH H H3-

IIpenmer u 3anaun renetuku. Poib
[UTOJIOTHH U SMOPHOJIOTHH B CTa-

PackpriBath coepxanne TEPMIUHOB U IOHSATHI: TeH, TEHOM,
TeHOTHUI, (PEHOTHII, XPOMOCOMBEI, aJUIEbHBIC TeHBI (AJUIENHN),




Tembl YpOKOB

U KOJIUYECTBO YacoB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

MeHuHBOCTH (1 1)

HOBJICHUY TeHeTHKH. Bxian poc-
CHHCKHX 1 3apyOe)KHBIX YUEHBIX B
pa3BHTHE FeHETUKH. MeTo/bI reHe-
TUKH (THOPUIOTOTHYECKUH, TUTO-
TEeHETHYECKUH, MOJIEKYJIAPHO-
reHeTn4yeckuii). OCHOBHBIC TeHETH-
yeckue MoHATHs. [ 'eHeTndeckast
CHMBOJINKA, HCIOJIB3yeMas B CXe-
Max CKpeIlBaHHH.
JdeMoHcTpauuu:

Topmpemwi: I'. Menpens, T. Mop-
ran, H. W. Basunos, C. C. YetBepu-
koB, H. B. TumogeeB-PecoBckuii.
Obopyoosanue: MOIIEITb-
anmmKanus « MoHOTHOpHIHOE
CKpeluBanuey, repbapuit «I'opox
MIOCEBHOI»

TOMO3UTr0Ta, TeTePO3NTOTa, JOMIUHAHTHBIN NIPHU3HAK (TeH),
peLeCCUBHBIN MPU3HAK (Te€H), YHCTas JINHUS, THOPU.
IlepeunciaTh U XapaKTepU30BaTh METOAbI FCHETUKHU: TH-
OpHUIONOTHYECKUH, IUTOT€HETUUECKHIH, MOJICKYJIISIPHO-
TeHETHUYECKUIT; JOMUHAHTHBIE M PELECCUBHBIC IPU3HAKI
pacTeHui U JKUBOTHBIX.

ITonb30BaThCs TEHETUUECKOW TEPMUHOJIOTUEN U CUMBOJIH-
KOH JUIsl 3aIIMCH FeHOTUIIMYECKUX CXEM CKPEILBaHUs

22. 3aKOHOMEPHOCTH
HaCJIeOBAHUS NPU3HA-
KOB. MoHOrHOpuaHoe
CKpelMBaHue

(14)

3aKOHOMEPHOCTH HACIIETOBAHUS
MPU3HAKOB, YCTAHOBJICHHBIE [ .
Mennenem. MoHOTHOpHAHOE CKpeE-
HIMBaHHe. 3aKOH €IIMHO00pa3us
ruOpUI0B NEPBOTO TIOKOJICHHSI.
IIpaBuno

JIOMHUHHPOBaHUS. 3aKOH pacileriie-
HUSI IPU3HAKOB. [ MIMOTE3a YHCTOTHI

PackpbiBath coniepkaHie TEPMUHOB U MOHSITUN: MOHOTH-
OpuaHOE CKpelnnBaHue, GEHOTUIIMIECKHE TPYIIILI, THOpH-
JIOJIOTHIECKHH METOJI, YUCThIE JIMHIH, TOMHHHPOBAHUE
TeHOB (IIOJTHOE, HEMOIHOE), pacIleIIeHHe B TOTOMCTBE.
OmnuceiBaTh METOAUKY IpoBeneHus I'. MeHnnenem oneiToB
10 U3y4YEHUIO HACJIeIOBAHUS OJHON Haphl IPU3HAKOB Y I'0-
poxa IoCEeBHOTO.

PackpbIBaTh cosiep)kaHne 3aKOHOB €JMHO00pa3us THOPUIOB




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

ramer. [loiHOE M HENONHOE TOMH-
HHUPOBaHMUE.

JdeMoHcTpauuu:

Topmpemui: T'. Mennens.
Tabauyer u cxemor: «MoHOTHOPHA-
HOE CKpPEIBaHNE U €T0 IUTOTCHEe-
THYECKasi OCHOBay, «3aKOH pacIuen-
JICHUS ¥ €T0 IIUTOreHeTHIecKast
OCHOBa», «3aKOH YHCTOTHI TaMeT».
Obopyodosanue: MOJCTH-
amuIKanuy «MOHOTHOpHIHOE
ckpemuBanuey, «Hemomnoe romu-
HUpOBaHUEy; repdapuii «I opox
HOCEBHOI»

TIEpBOTO MOKOJIEHHS M 3aKOHA PACIIETUICHUSL.
OOBSACHATH THIIOTE3Y YHCTOTHI TaMeET.

3anuceIBaTh CXeMbl MOHOTHOPHIHOTO CKPELIUBAaHHA, 00b-
SICHATD €0 [IUTOJIOTUYECKUE OCHOBBI M PElIaTh FeHEeTHYC-
CKHE 3a]1a41 Ha MOHOTHOPHIHOE CKPEIMBaHHE

23. Aurn6puaHoe ckpe-
HuBaHue. 3aKOH He3aBH-
CHMOT0 HACJIeTOBAHUS
npusHakos (1 1)

JurnOpuaHoe cKpemuBaHue. 3aK0oH
HE3aBHCHUMOTO HaClIeJOBAHMS MPH-
3HAKOB. [[UTOreHETHYECKHE OCHOBBI
JUTUOPUITHOTO CKPELNBaHMS.

PackpsIBaTh cofepkaHue TEPMHHOB M MOHSITHHA: TUTHOPUI-
HOE CKpEIINBaHIe, aHATN3UPYIOIIee CKPEIHBaHNUE.

AHanusupyrolee CKpeluBaHue.
Hcnonp3oBanue aHATM3HPYIOMIETO
CKPEIMBAHHUS JUISl OTpEIeTICHHS
TEHOTHIIA OCOOM.

JdemMoHcTpauuu:

Topmpemui: IT'. Mennensb.

OmnuceiBaTh ONbITH I'. MeHnens no u3y4yeHuro Haciae10Ba-
HUS IBYX [Iap NPU3HAKOB Y TOPOXa IOCEBHOTO.

PackpeiBaTh copepkaHue 3aKoHa HE3aBUCUMOI'O HACIIEI0Ba-
HUS IPU3HAKOB.

[IpuMeHATH MaTEMaTHYECKUI PACUET C MIOMOILBIO METOAA
MIePEeMHOXKEHHUS BEPOSITHOCTEH U 3aIIUCh C TIOMOIIBIO (heHO-




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

Tabauyvl u cxemvl: «JurndopuIHOE
ckpernuBanuey, «L{uronornueckue
OCHOBBI TUTHOPHTHOTO CKPEIHBa-
HUSI».

Obopyoosanue: MOLICITb-
anmrunkanus «urubpuaHoe ckpe-
[IBAHKE.

TUMIUYECKUX PAJHUKAJIOB paclleIUIeHUs IPU3HAKOB Y IOTOM-
KOB 110 (DEHOTHITY U TCHOTHITY.

3anuchIBaTh CXEMBI TUTHOPHIHOTO CKPEIMBAHUS, 00BsIC-
HATH €r0 IUTOJIOTUYECKHE OCHOBBI U peIIaTh TeHETHUECKHE
3aJa4i HA TUTHOPHIHOE CKPEUIMBaHIE.

24. CuenjieHHOe HacJen0-
BaHHe Npu3HaKkoB (1 )

CreruieHHOE HacIeI0BaHue IPH-
3HakoB. Pabora T. Moprana mo
CLICIUICHHOMY HAacJeJJOBaHUIO Te-
HOB. HapymieHue cuensieHus reHoB
B pe3yJbTaTe KPOCCHHTOBEpA.
XpoMocoMHast TEOpHsI HacIe-
CTBEHHOCTH. [ '€eHeTHYIeCKHe KapThl.
JdemMoHcTpauuu:

Hopmpemui: T. Mopras.

Tabauyvl u cxemol: «Meiiosy, «Ie-
HEeTHYEeCKUe KapThl PACTEHHUH, XKH-
BOTHBIX M YeJIOBeKay», «B3anumomeii-
CTBHE AJUICIBHBIX TCHOB.
O6opynoBaHue: MUKpoIIpenapaT
«Ipo3odunay (HopMa, MyTallul
(hOopMBI KPBITHEB M OKPACKH TENA),
MHKPOCKOIT; MO/IETb-aITLINKAIIUS

PackpeiBath conepkaHre TEPMUHOB U OHATUMN: CLIETUIEH-
HOE HacJeI0BaHHE IPU3HAKOB, PEKOMOMHAIINS TEHOB, TeHe-
THYECKUE KapThl XpPOMOCOM, MOPTaHHUIa.

HasbiBaTh OCHOBHBIE ITOJIOXKEHHST XPOMOCOMHOW TEOPHUH
HacieacTBeHHOCTH T. MopraHa; packpbIBaTh COAEpKaHUE
pabots! T. MopraHa no cuenjeHHOMY HacJeZJOBaHUIO T€HOB
1 IPUYMHBI HAPYIISHUS CIEIUICHUS] MEXKTy TeHaMH.
3amuceBaTh CXEMBI CKPEIIUBAHNS IIPH CHETIIEHHOM Haclle-
JIOBaHUH, OOBSICHATH IPUIUHBI PEKOMOUHAIINY T€HOB, OTIpe-
JeTATH YHCIIO TPYII CIEIUICHNS TeHOB; PellaTh TeHeTHde-
CKHE 3a[]a4M Ha CLETJIEHHOE HAClIe0BaHUE




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

«IIepexpéct xpomocom».
JlaGopaTopHEIe U IPaKTHYECKUE
paboThL:

JlaGoparopnas pabota Ne 5. «3y-
YEeHHUE Pe3yNbTaTOB MOHOTHOPHIHO-
TO ¥ AUTHOPUAHOTO CKPEIHBAHUS Y
JpO30(HIIBI Ha TOTOBBIX MUKpPOIIPE-
naparax».

25. I'eneTnka no.a.
HacaenoBanue npusna-
KOB, CleIVIeHHBIX

¢ noJjoMm (1 u)

I'eneruka nona. XpoMocoMHOE
oTpeneNieHre 1mojia. AyTOCOMBI
M0JIOBBIE XpOMOCOMBI. ['oMoramer-
HbI€ U TeTeporaMeTHbIe OPraHU3MbI.
HacnenoBaHue npu3HaKoB, CLen-
JICHHBIX C IOJIOM.

JdemMoHcTpauuu:

Hopmpemui: I'. Mennens, T. Mop-
ran, H. 1. BaBuios.

PackpeiBath coniepkaHle TEPMUHOB U MOHATUN: XPOMOCOM-
HBII HA00OP, AyTOCOMBI, TIOJIOBBIE XPOMOCOMBI, TOMOTaMeT-
HBIH 110J1, FeTepOraMeTHbIH M0J1, CLEIUIEHHOE € I10JIOM
HacjeJ0BaHHUE IIPU3HAKOB.

OOBSACHATH UTOJOTUYECKHE OCHOBBI XPOMOCOMHOT'O MeXa-
HHU3Ma OIIpe/IeICHUs 110J1a Y Pa3JInuHbIX OPraHU3MOB.
CpaBHMBATh 3aKOHOMEPHOCTH HACIEAOBAHHS IIPH3HAKOB,
CIIETICHHBIX U HE CI[ETUIEHHBIX

C TIOJIOM.

Tabnuywvl u cxemol: «I'eHETHKA TI0-
J1ay, «3aKOHOMEPHOCTH Hacje10Ba-
HUS, CIIETUIEHHOTO C Mmojom», «Ka-
pI/IOTHl'IbI YCJIOBCKA U ) KUBOTHBIX»

Pemats reHeTnueckue 3aJla4d Ha HaACJICAOBAHUEC CLCIIJICH-
HBIX C ITOJIBIX ITPU3HAKOB.

26. U3menunBocTh. Hena-

H3menunBocTh. BUIbl n3MeHYHBO-

PaCKprBaTI) CoACpIKaHNE TCPMUHOB U TOHSATHHA: H3MEHIH-




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

cJIe/ICTBEHHAsI H3MEHYH-
BocTh (1 4)

CTU: HEHACIIEICTBEHHAs U HaClIe-
cTBeHHasl. Ponb cpenbl B HeHacie -
CTBEHHON U3MEHUMBOCTHU. XapaKTe-
pHCTHKA MOIU(DUKAIIOHHO 13-
MEHYHMBOCTHU. BapuanuoHHslii psin u
BapHalroHHas kpusas. Hopma pe-
aknuy npusHaka. KonndecTBeHHBIE
Y Ka4eCTBEHHBIC PU3HAKU U HX
HOpMa peakiun. CBOHCTBAa MOAU-
(hUKAIOHHON N3MEHYUBOCTH.
JdemMoHcTpauuu:

Tabnuywvl u cxemol: «Buasl n3MeH-
YUBOCTIY, «MoanpKaIoHHas
N3MEHUUBOCTHY.

JlabopaTopHble U MpPaKTHYECKHE
padoTsI:

Jlabopamopnas paboma Ne 6. «13y-
YeHHe MOIN(UKaINOHHON H3MEH-
YHBOCTH, IOCTPOCHUE BapHAIHOH-
HOTO psi/Jia ¥ BapHAI[HOHHOH KpH-
BOW»

BOCTb, HACJIEICTBEHHA N3MEHYMBOCTD, HEHACIIEICTBEHHAS
HW3MEHYHUBOCTH, MOJAU(PHUKAIMOHHAS H3MEHINBOCTh, BapHa-
LMOHHBIN Psi/l, BADHAIIMOHHAS KPHBasi, IPH3HAK, HOPMa pe-
AKIINH, KOJIMYECTBCHHBIE U KAYECTBEHHBIC IPU3HAKH.
KiaccuguiupoBars BUIbl K3MEHUYHUBOCTH U BBISIBJISATH UX
OHOJIOrMYECKHE OCOOEHHOCTH.

IepeuncisiTh CBOMCTBAa MOU(DUKAIHOHHONW M3MEHIUBOCTH
1 OOBACHSTH €& 3HAUCHHE ISl OPraHU3MOB.

PasyaTh KOJMYECTBEHHBIC U KAUYECTBECHHbIE TPU3HAKH;
CTPOUTB BapUAIIMOHHBIH PsiJi, BAPHALMOHHYIO KPUBYIO, BbI-
YHCIIATH CPEJIHEE 3HAYEHHUE PU3HAKA

27. HaciieacTBeHHAsI U3-
MeH4YHBOCTH (1 4)

Hacnencrsennas, Wiy reHOTHIINYE-
CKasl, Hi3MeHYNBOCTh. KoMOMHATHB-
Has M3MEHYMBOCTL. Meiio3 1 moJo-

PaCKprBaTB CoACpIKaHNE TEPMUHOB U TOHSTHM: Haclea-
CTBCHHAasA U3MCHYUBOCTD, KOMOWHATHBHAS HU3MCHYHUBOCTD,
MYyTallMOHHAasA UBMEHYUBOCTH, MYTAHT, MyTallUU: I'€HHBIC,




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

BOM TIpOIIeCC — OCHOBA KOMOWHA-
TUBHOU MU3MEHYUBOCTH. MyTaIloH-
Has I3MeHYHBOCTh. Kiaccupukanus
MyTalHii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ MPUYUHBI
MyTanuii. MyTareHHbIe (aKTOPBL.
3aKOH TOMOJIOTHYECKHX PSIJIOB B
HacJeICTBEHHOH n3MeHunBocTy H.
1. BaBuioga.

Bresnepnast HacneCTBEHHOCTb U
U3MEHUYHMBOCTbD.

JdemMoHcTpauuu:

Hopmpemui: T'. ne ®pus, H. 1. Ba-
BUJIOB.

Tabauyvr u cxemol: «MyTalnOHHAS
HN3MEHYHBOCTBY.

Obopyoosanue: MUKPOCKOIT; MUAK-
ponpenapar «/Ipo3oduia» (HopMma,
MyTanuu GopMbl KPbUIbEB M OKpac-
Ka Teja);

KOMHAaTHbIE pacTeHus ¢ MECTpOi
OKpacKOH JIHCTHEB.

XPOMOCOMHBIE, TCHOMHBIC; TIOJIUTUIONNS, aHSYTUTOUIHS,
MyTarcHbl.

XapakTepu30BaTh HACICICTBEHHYIO H3MEHUYUBOCTh; (PopMy-
JIMPOBATH 3aKOH FTOMOJIOTHYECKHX PSOB B HACIIEICTBEHHOMN
HM3MEHYUBOCTHU

H. W. BaBuiioBa 1 00BSCHATH €ro 3Ha4eHHE IS OMOJIOTHH 1
CENIEKIIUU.

KnaccudunupoBats MyTallum: TeHHbIE, XDPOMOCOMHBIE, Te-
HOMHBIC — U IPUBOJIUTH MIPUMEPHI MYTAITHA.

OOBACHATH IPUYMHBI BO3HUKHOBEHUSI MyTaIlUi, POJIb (hak-
TOPOB-MYTarcHOB.

CpaBHUBATh BBl MYTAIHA; BBISBISATH IPUYHHBI HACTIE -
CTBEHHOW M3MEHYNBOCTH, HICTOYHUKH MYTAareHOB B OKPY-
JKaromen cpeze (KOCBEHHO)

XapakTepu30BaTh BHESIICPHYIO HACISICTBEHHOCTD U U3~
MEHYHUBOCTh

JlaGopaTopHble H PaKTHYECKHE
padoTsI:
Jlabopamopnas paboma Ne 7.




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

«AHanmm3 MyTanuil y Apo3o¢huis! Ha
TOTOBBIX MUKpOIpEnapaTax»

28. I'eneruka yenoseka (1

)

I'eneruka yenosexa. Kapuorun ue-
noBeka. OCHOBHBIC METOIbI TCHETH-
KM Y€JIOBEKA: TCHCAIOTMUCCKHH,
OJIM3HEIOBLIN, IUTOr€HETUYECKHIA,
OMOXUMHUYECKUH, MOJIEKYISPHO-
reaerrmyeckuii. COBpeMeHHOE OIpe-
JIeJICHUE TeHOTHUIIA: IIOJIHOT€HOMHOE
CEKBEHHPOBaHKE, TCHOTUIINPOBAHHE,
B TOM ywucie ¢ nomoinsto ITLP-
ananu3a. Hacnencreennsie 3a0oite-
BaHMS YEJIOBEKA: TCHHBIC

00J1e3HH, OOJIE3HHU C HACIICACTBEHHOM
MPEAPaCcIIONOKEHHOCTBIO, XPOMO-
comuble Oosre3Hr. CoOMaTHYECKHe H
TreHepaTHBHbIE MyTanud. CTBOJIOBEIE
kieTkd. [IpuHImIE 310poBOTO 00pa-
3a HU3HU, TUATHOCTUKH, TPOQIIIaK-
THKH U JICYCHUS TCHETUYECKHUX 00-
JIe3He. MeIuKo-TeHeTUYeCKOe KOH-
CyJbTUPOBaHUE. 3HAUECHUE MEIH-
IUHCKOW TEHETHUKH B IIpe-

PackprIBaTh cojiepkaHue TEPMHHOB M OHSTHH: KaPHOTHII
YyeJI0BEKa, IUTOTeHETUUECKUM METO/1, reHealoru4ecKui
MeTo]], ONOXUMHYECKHH METOl, OJIM3HEIIOBEIH METO/,
HacJIeACTBEHHbIE 001e3HH (MOHOTEHHEIE, C HACIeACTBEHHOM
MIPEAPACTION0KEHHOCTHIO, XDPOMOCOMHBIE), METHKO-
TeHETHYECKOE KOHCYIbTHPOBAHUE.

[NepeuncnsaTe 0COOEHHOCTH U3YUCHHUS TEHETHUKH YEJI0BEKa;
MIPUBOANTH IIPHMEPHI HACTEACTBEHHBIX 3a00I€BaHUH YeTIo-
BEKa, XapaKTepH30BaTh METO/IbI X MPOPIIAKTHKH; 000CHO-
BbIBAaTh 3HaYE€HUE MEIUKO-TEHETUYECKOTO KOHCYIbTUPOBA-
HHSI.

BBISBIIATD M CPaBHUBATH MEXAY COOOH JOMUHAHTHBIE U
peneccUBHBIC TPU3HAKY YETIOBEKA.

CoCTaBIATh ¥ aHATU3UPOBATH POJOCIOBHBIE YETOBEKA




Tembl YpOKOB OcHoOBHoOE coJepkaHue IlnanupyemMsblie BUABI yUeOHOM
U KOJIHYECTBO YaCcOB AesITeJIbHOCTH 00yYaroIuXxcst

JOTBpAIEHUN 1 JICUCHUH TeHeTHIe-
CKHX 3a00JIeBaHHH YeIoBeKa.
JleMmoHcTpanuu:

Tabauywt u cxemsr: «HaciaenoBanue
pesyc-dakropay, «I'eHeTHKa Tpym
KPOBH».

JlabopaTopHble H MPAKTHYECKHe
padoTsI:

Tpaxmuueckasn paboma Ne 2. «Co-
CTaBJICHUE U aHAJIU3 POAOCIOBHBIX
YEJIOBEKa»

TEMA 7. CEJEKIHUS OPTAHU3MOB. OCHOBBI BUOTEXHOJIOTUH (3 u)

29. Cenekuus Kak HayKa Cenexnus Kak HayKa | TIPOIIECC. PackpriBath comepxanne TEPMIUHOB U IOHATHI: CENEKITHS,
u npouecc (1 4) 3aporkaeHne CeNEKINH 1 JOMECTH- COpT, HOPOJa, ITaMM, TOMECTHUKALHS, FIIM OJJOMAITHHBA-
kauus. Yuenue H. V. BaBusosa o HUE, IEHTPHl MHOT000pa3usl ¥ MPOUCXOKICHHS KyIbTYPHBIX
[EHTPax MPOUCXOXKICHHS 1 MHOTO- pacTeHUi 1 )KUBOTHBIX, THOPUAN3AINS, HCKYCCTBEHHBIH
00pa3us KyJIbTypHBIX PACTEHHUM. ot0op.
I_leHprI MPOUCXOKACHUA JOMaAIlI- Ha3piBaTh 1 CpaBHMBATb OCHOBHBIC 3Tallbl pa3BUTUA CEIICK-
HUX )XKUBOTHBIX. COpT, Mopoaa, 1.
LITaMM. W3znarate yuenue H. 1. BaBunoBa o neHTpax npoucxoxie-
JleMoHCcTpanuu: HUS KyJTbTYPHBIX PAaCTeHU; pa3indaTh HEHTPHI Ha KapTe
Topmpemur: H. W. BaBunos. MHpa, CBA3BIBATH HX MECTOTIOJIOKEHHE C 09araMy BO3HHK-

Ta6ﬂul4bl U cxemuvl: KapTa «HeHTpBI HOBCHUA HpeBHeﬁmHX MBUJIA3AIAH.




U KOJIUYECTBO YacoB

Tembl YpOKOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

MHOT000pa3us 1

MPOUCXOXKIEHHS KYIbTYPHBIX pac-
TeHuity, «I[lopoabl TOMalIHUX KU-
BOTHBIX», «COpTa Ky/IbTYpPHBIX pac-
TEHUI».

Obopyoosanue:. MyISHKU TIOJO0B U
KOPHEIUIONOB IUKUX (OPM H KyITb-
TYPHBIX COPTOB PacTeHHI; repoapwit
«CenbCcKo-X03sICTBEHHBIE pacTe-
HUS»

CpaBHMBATh cOpTa KYJIBTYPHBIX PACTEHHH, HOPOIBI JOMAIII-
HUX )XMBOTHBIX U MX AUKUX IPEAKOB.

O1neHuBAaTh POJIb CENIEKINH B 00ECIICUCHUH TTPOAOBOIIb-
CTBEHHOH 6E30MaCHOCTH YeI0BEUEeCTBA

30. MeToabI M 10CTHIKe-
HMA CeJIEKIIHU pacTeHUit

H JKUBOTHBIX

1w

CoBpeMeHHBIE METOBI CEJIEKITHH.
MaccoBblil 1 UHAUBUYaTbHBIN
OTOOPEI B CETIEKIINU PACTCHHUI H
JKUBOTHBIX.

Ouenka skcrepbepa. biuzkopo-
CTBEHHOE CKpEIUBAHNUEC — UHOPHU-
nuHr. Yucras aunaus. CKkpelnBaHue
YUCTHIX JIUHUU. ['eTepo3uc, nim
rubpuaHas cwia. HepoactseHHOE
CKpemuBanne — ayropuauar. OT-
nanéHHas THOpUIM3anus u e€ ycre-
xu. IcKyCCTBEHHBIM MyTareHes u
HOJTy4eHHe MOoNUIIonaoB. JlocTu-

PackppiBath cosiepkaHre TEPMUHOB U TOHATUI: HCKYC-
CTBEHHBII 0TOOP, MacCOBBI 0TOOP, HHANBUAYAIBHBIA OT-
00p, 3KCcTephep, OIM3KOPOICTBEHHOE CKPEIINBAHHE, YHCTas
JIHHYSL, TETEPO3HC, HEPOJCTBEHHOE CKPEIIUBAHNE, UCKYC-
CTBEHHBII MyTareHes, TOJIUIUIONIbI.

CpaBHUBATh (POPMBI HCKYCCTBEHHOTO 0TOOpa (MaccoBOro U
MH/MBUIyabHOT0), BUIBI THOpUIU3aLiy (OIH3KOpOI-
CTBEHHOH M OTHAJIEHHOMH), CIOCOOBI NOTy4€HHS OJTUILUION-
JIOB.

[IpruBoANTE IPUMEPHI NOCTIKEHUH CENEKIUN PacTeHHH 1
JKUBOTHBIX




Tembl YpOKOB
U KOJIHYECTBO YaCcOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

JKEHUS CEJIEKI[N PacTeHHH, dKHUBOT-
HBIX © MUKPOOPT'aHM3MOB.
JleMmoHcTpanuu:

Topmpemui: . B. Muuypum, I'. /1.
Kapnieuenko, M. @. IBaHOB.

Tabnuywl u cxemol: «OTHANEHHAS
ruOpuau3anus», «PaboTel akanemMu-
ka M. @. lBanoBay, «Ilommrion-
TS

Obopyoosanue: MyISIKH TUIOJIOB U
KOPHETIOAOB TUKUX POPM U KyIIb-
TYpPHBIX COPTOB PACTECHHH.
JlaGopaTopHble H PaKTHYECKHE
padoTsI:

Oxcxypcus «OCHOBHBIE METOBI U
JOCTIDKEHUS CECKIIUN PACTCHUH 1
JKUBOTHBIX (Ha CEJICKITHOHHYIO
CTaHIIO, TUNIEMEHHYIO (epMmy,
COPTOUCIIBITATENBHBIN YIaCTOK, B
TEIUTIYHOE XO3SIHCTBO, Taboparo-
PUIO arpOyHUBEPCHUTETA WK HAYyY-
HOT'O LIEHTPA)»

31. BuorexHoJorus Kak
0Tpacjb NPOU3BOACTBA

Bbrorexnonorus xak OTpaciib Ipo-
U3BOJICcTBA. [ 'eHHast HUHXCHEPUS.

PaCKpLIBaTB CoACpIKaHNE TCPMUHOB U IIOHSATHIA: OHOTEXHO-
JIOTHA, KJIIETOYHAasA MHXKCHEPU, I'€HHAsA WHXKCHEPH A, KIIOHU-




U KOJIUYECTBO YacoB

Tembl YpOKOB

OcHoBHoOE CoaAepKaHue

IlnanupyemMsblie BUABI yUeOHOM
AesITeJIbHOCTH 00yYaroIuXxcst

(29

Ortarsl co31aHus PeKOMONHAHTHOM
JIHK 1 TpaHCreHHBIX OPraHU3MOB.
Knerounas nmxenepus. Knerounsie
KyJIbTypbl. MUKPOKIOHANBHOE Pa3-
MHOKeHHe pacteHuil. Kinonuposa-
HHE BBICOKOIIPOIYKTUBHBIX CEIIbCKO-
XO3SICTBEHHBIX OPTaHU3MOB. JKO-
JIOTUYECKUE U STHIECKHe Mpoodite-
Mbl. MO — reHeTH4eCKH MOIH-
(UIMpOBaHHBIE OPTaHU3MBL.
JlemoHcTpanuu:

Tabmuup! 1 cxeMsl: «OOBEKTHI OHO-
TEXHOJIOTHN», «KI1eTouHbIe KyIbTy-
PBI 1 KIIOHHpOBaHue», «KoHcTpyn-
pOBaHUe U IEPEHOC FEHOB, XPOMO-
COM.

poBanue, TpaHcreHHbie opranm3Mel, [ MO (reHeTHdeckn
MO (UIMPOBAHHBIE OPTAaHU3MEI).

XapakTepu30BaTh OHOTEXHOJIOTHIO KaK OTPacib MPOU3BOA-
CTBa, OCHOBHBIE JOCTH)KEHUS] OMOTEXHOJIOTHHU B 00JIACTH
MIPOMBIIIIEHHOCTH, CENTbCKOTO XO3AHCTBA U METHIIUHBI
[epeuncnaTs 1 XapaKTepU30BaTh OCHOBHBIE METOJBI U J10-
CTH)KCHHUS] OMOMH)KEHEPHH.

OO6Cy>)1aTh SKOJIOTHIECKHE U STHYECKUE aCIIEKThI HEKOTO-
PBIX HCCIIEeNOBaHUN B 00JIaCTH OMOTEXHOJIOTUH (KJIOHHPOBa-
HUSl, ICKYCCTBEHHOT'O OIIOJJOTBOPEHMSI, HAIIPAaBIEHHOT O
HM3MEHEHUs TeHOMA M CO3AaHMs TPAHCTEHHBIX OPTaHU3MOB).




11 KITACC

1 1 B HEAemo0, Bcero 34 4, U3 HUX 2 9 — pe3epBHOE BpeMs

Tembl YpOKOB
1 KOJIHYECTBO YacOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOMH
JesITeTbHOCTH 00yYalomMXcst

TEMA 1. 3BOJIIOLHIUOHHASA BUOJIOT' U4 (9 4)

1. DBosoNAsI H METOABI €€
usydenus (1 1)

TIpennochuTkn BO3HUKHOBEHHS
SBOJIIOLIMOHHON TEOpUH. DBOJIOIHU-
OHHasl TeOpHUs U €€ MecTo B OHOJIO-
rud. BiusiHre SBOJIOIIMOHHON TEO-
puu Ha pa3BuTHE OHOJIOTUH U IPY-
THX HayK.

CaunerenscTBa BoOIHH. [Tase-
OHTOJIOTHYIECKHE: MTOCIIEI0BATENb-
HOCTb MOSIBJICHUS BUJIOB B MAJICOH-
TOJIOTUUECKOMN JIETOMUCH, IEPEXO0/I-
Hble popMbl. Broreorpaduueckue:
CXOJICTBO M paznuuue GpayH u iop
MAaTepHKOB U OCTPOBOB. DMOPHOIIO-
THYECKHE: CXOJCTBA M Pa3IUYHsI
SMOPHOHOB Pa3HBIX BUIOB MO3BO-
HOYHBIX. CPaBHHUTEIBHO-
aHATOMUYECKHE: TOMOJIOTHYHBIC,

PackpbiBaTh conepxaHue TCPMUHOB U IIOHATUIN: SBOJIIOLNSA,
nepexoHble (OPMBI, HUIOreHETHIECKHIE PSI/IbI, BUBI-
9HJICMUKH, BUJBI-PEIIUKTHI, 3aKOH 3apOBIIICBOIO CXO/ACTBA,
OMOTCHETUUECKUH 3aKOH, TOMOJIOTUYHbIE ¥ aHAIOTHYHBIE
OpTaHEI, pyAUMEHTApHBIE OPTaHbl, AaTABU3MBL.

INepedyncnsaTe OCHOBHBIC ITAIBI PA3BUTHS SBOIOIOHHOMN
TEOpHUH.

XapakTepnu30BaTh CBUACTENHCTBA IBOMIOIHN: MTAJIEOHTOIO-
ru4ecKue, bnoreorpapuyeckue, SMOPHOIIOrHIECKHE, CPaB-
HHUTENHO-aHATOMUUECKUE, MOJIEKYIISIPHO-OMOXUMHUUYECKHE.
[puBOANTE IPUMEPHI EPEXOIHBIX (GOpM OpraHU3MOB, (GH-
JIOTEHETUYECKUX PSIJIOB.

[MpuBoANTE GOPMYIHPOBKH 3aKOHOB OMOT€HETHIECKOTO 1
3apOJIBIIIEBOTO CXO/ICTBA




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

AHAJIOTUYHBIC, PYTUMCHTAPHBIC
OpraHbl, aTaBU3MBbI. MoneKy-

JSIPHO-OMOXMMHYECKHE: CXOJICTBO
MEXaHH3MOB HACJICICTBEHHOCTH H
OCHOBHBIX METa0OIMIECKHUX MyTeH y
BCEX XKHBBIX OPTaHU3MOB.
JdemMoHcTpauuu:

Topmpemui: K. Jlunnei, XK. b. Jla-
Mmapk, Y. lapsun, B. O. Kopanes-
ckuii, K. M. Bap, 3. I'exkens, O.
Miosnep.

Tabauywvl u cxemvr: «Pa3surne opra-
HUYECKOTO MUpa Ha 3eMie», «3apo-
JBIIIH TTO3BOHOYHBIX JKHUBOTHBIX),
«ApXEeonTepuKC».

Obopyoosanue: dbuoreorpaduyeckas
KapTa Mupa; KosuteKims «Dopmer
COXPAaHHOCTH MCKOTIAEMBIX JKUBOT-
HBIX U paCTeHl/Il\;I)); BJIQAXKHBIC ITpEIIa-
patsl «Pa3BuTHe HacekoMoro», «Pas-
BUTHE JIATYIIKH»

2. Uctopus pa3Butus
npeacTaBJeHnii 06 IBO-

OpomonuonHas Teopus Y. Jlapsu-
Ha. [IpeanocsuIKi BOSHHKHOBEHUS

PaCKpLIBaTL CoAepKaHUuEe TCPMUHOB U MOHSTUI: CHCTEMaTH-
Ka, €CTECTBEHHBIA 1 I/ICKyCCTBeHHHﬁ OT60p.




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

mouuu (1 9)

JapBUHKM3MA. [IBIKYIIIHE CHJIBI
9BO-JIFOIMH BUJOB 110 JlapBHHY
(M30BITOYHOE PA3MHOXKEHHE TIPH
OTPaHMYEHHOCTH PECYpPCOB, He-
onpenenéHHas H3MEHUYUBOCTD,
Oopn0a 3a CymecTBOBaHHUE, ecTe-
CTBEHHBIN

oT60p).

CuHTeTHYEeCKas TEOPUsI SBONIOLMI
(CTD) u e€ OCHOBHBIC TIOJIOKCHHS.
JleMoHcTpanuu:

IToptpersr: K. Jlunneit, XK. b. Jla-
Mapk, Y. JlapBuH.

Tabmump! u cxemsl: «[lomymanum,
«Kapra-cxema MapiuipyTa nyrele-
ctus Y. [lapBunay, «DopMbl
OOpBOBI 32 CYIIECTBOBAHUE,
«EctecTBeHHBII 0TOOPY,
«MHoroo6pasue CoOpToB pacTeHHUI»,
«MHoroo06pa3zue mopo KHUBOTHBIX)

XapakTepu30BaTh OCHOBHBIEC ABOIIOLIUOHHBIC WU, KOHIICH-
I[Y ¥ TEOPHH; CPAaBHUBATH B3IJIABI HA BUA U dBooImio K.
JIunnes, XK.b. Jlamapka, Y. /lapBuHa.

OneHuBath BKJIaJ JIMHHES B pa3BUTHE CHCTEMAaTHKH U 00b-
SICHSITH TIPUHIIMAITEI ONHAPHOH HOMEHKJIATYPHI.
XapakTepr3oBaTh COAECPKAHNE U 3HAYECHUE HBOJIOLIUMOHHON
konuenmuu XK. b. Jlamapka. OnieHUBaTh €CTECTBEHHO-
Hay4HbIE U COLUAIbHO-3KOHOMUYECKUE NIPENOCBUIKY BO3-
HUKHOBEHHMS IBOJIIOLMOHHOM Teopun Y. [lapBuHa.
PackpeiBath coneprxanue 3BOIOIUOHHOM Teopun Y. lapBu-
Ha; CPaBHUBATh HEOINIPEACIEHHYIO U ONPEACIEHHYIO U3MEH-
YUBOCTb, ECTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD, HhOpMBI
OOpBOBI 32 CyIIeCTBOBAHHE.

OnuckHIBaTh MOJOXKEHUS CHHTETHYECKOI TEOPHHU SBOIIOIHN
(CTD) 1 00BsICHATH €€ 3HaYECHUE AJIsI OMOIOTHH.

3. Bua: xpurepun u
crpykrypa. Homyasimus
KaK 3JIeMeHTapHasl e/IH-
HHIAa BUJA

MuxkposBoJonus.

[Monynsauus kak eAMHULA BUJA U
3BOJTIOIIHUH.

JdeMoHcTpauuu:

PackpbiBaTh copepikaHue TEPMUHOB U TIOHSATHI: MUKPOJBO-
JIFOLIUS, BUJ, KPUTEPUH BHUJA, apeall, MOMyJIsus, FeHODOH I,
MyTaluH, KOMOMHAIIMH T€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO CUCTEMaTHUUYECKYIO €1U-




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

(CR))

Tabauyer u cxemor: «[lomynsamuny,
«MyTaryoHHas H3MEHIUBOCTBY.

HHUILY U I[EJTOCTHYIO OMOJIOTHUECKYIO CHCTEMY.

Obopyoosanue: MUKPOCKOII, MHUK-
pormpenapar «Jpozoduna» (Hopma,
MyTauu (GopMbI KPBUIEEB H OKPAC-
KU Tela), MOAENb-aNIIIHKAIHs
«Ilepexpéct xpomocom».
JlaGopaTopHble U MpaKTHYeCKHE
padoThI:

Jlabopamopnuas paboma Ne 1.
«CpaBHeHHUE BUIOB 110
MOP(}OIOTHIECKOMY KPUTEPUIO)»

Brinensats kputepuu Buga (Mophoaorudeckui, Gu3noIoru-
YECKUH, OMOXUMUYCCKUN, TCHETHUECKHUI, SKOJOTUUCCKUM,
reorpauyeckuii) ¥ MPUMEHITh KPUTEPUH AJIS OTIUCAHHUS
KOHKPETHBIX BHJIOB.

XapaxkTepu30BaTh MOMYJSIHIO KaK CTPYKTYPHYIO SIUHULLY
BUJIA U SBOJIOLHH.

OnuceIBaTh NOMYJISIIUIO IT0 OCHOBHBIM ITOKa3aTesIM: CO-
CTaB, CTPYKTypa

4. IBIzKyIMe CUIbI (J1e-
MeHTapHbIe (paKkTopbI)
poaonuu (1 )

JBmkymue cuibl ((akTopel) 3BO-
JIIOIMU BHJIOB B IpHupoje. MyTaru-
OHHBIH TIpoIecC 1 KOMOMHATHBHAS
U3MEHYHMBOCTb. [lomynsaioHHbIe
BOJTHBI U Jipeli¢) reHoB. M3onsius u
MUTpaIys.

JdeMoHcTpauuu:

Tabauyvr u cxemvl: «JBmKymme
CHUTBI 3BOJTIOLUI

PackpeiBaTh conepxaHnue TEPMIUHOB U TIOHATHIH: KOMOWHA-
THBHAsi N3MEHYHMBOCTB, MyTAI[M1, MyTal[MOHHBII MpoIiece,
HOIYJIALMOHHBIE BOJHBI, Ipei() reHOB, N30, MUTpa-
MM,

XapakTepu30BaTh JIeMeHTapHbIe (aKTOPbI ABOJIIOLNH: MY-
TaLU/lOHHI)II\/'l npouecc, KOM6I/IH3.TPIBHaﬂ U3MEHYNBOCTb, ITOITY-
JSIMOHHBIE BOJHEL, Ipeii) TeHOB, H30JISIINS, MUTPALHSL.
VYcraHaBiIMBaTh MPUYHHHO-CIICACTBEHHBIC CBSI3H MEKITY
MEXaHHU3MOM U PE3yJIbTaTOM JCHCTBUS JIBUKYIUX CHIT
(3nmeMeHTapHBIX (HaKTOPOB) SBOJIOIUN




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

5. EcTrecTBeHHbIN 0TOOP M
ero Gopmsl
1)

EcrecTBeHHBIH 0TOOp — HaIpas-
msromuit axrop sBommoryu. Gop-
MBI €CTECTBEHHOTO 0TOOpA.
JdemMoHcTpauuu:

Tabauywt u cxemvi: KECTECTBEHHBIH
ot6op», «boproda 3a cymecTBoBa-
HHE)

PackprIBaTh comepxaHue TePMUHOB U TIOHATHI: €CTECTBCH-
HBIH 0TOOp, O0pHOa 32 CyIecTBOBaHUE.

OnnceIBaTh MEXaHM3M JICHCTBHS €CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTh GOPMBI €CTECTBEHHOTO 0TOOPA (IBIIKY-
i, CTAOMITN3UPYIONINIA, TU3PYIITUBHBIN) H CPaBHUBATH HX
MEXIY COOOM.

XapakrepuzoBats 00pr0y 3a CYIIECTBOBAHUE U CPAaBHUBATH
e€ BUIBI (MEXBHIOBAs, BHYTPUBHIOBAs, 00pHOa ¢ HebIaro-
NPUATHBIMA (haKTOpamMu BHELTHEH Cpejibl)

6. Pe3yibTaThl 3BOJIIOIUK:
NMPUCNIOCO0JIEHHOCTH Op-
raHu3MOB U BH1000pa30-
BaHMe

1)

IIpucnoco6ieHHOCTH OPraHN3MOB
KakK pe3yJbTar 3BONONUH. [Ipumepsl
HPHUCIIOCOOICHUH Y OPraHU3MOB.
Apomopd 036l ¥ HIHOATANITALNH.
Bun u Bunoo6paszosanue. Kpurepuu
Buna. OcHoBHEIE (popMBI BUI00Opa-
30BaHUsL: reorpaduueckoe, SKOJIOTH-
YecKoe.

JdeMoHcTpauum:

Tabauyvr u cxemsr: «llpucmocod-
JICHHOCTB OPraHu3MOBY, «I'eorpa-
(udeckoe BHI00Opa30BaHHEY,
«DKOJIOTHYECKOe BII000pa3oBa-
HHEY.

Obopyodosanue: xomnekuus «IIpu-

PackprIBaTh comepixaHue TEPMUHOB M OHATHH: IPUCIIOCO0-
JIEHHOCTbH, TIOKPOBUTEIECTBEHHAS U IIPEIOCTEpEraromast
OKpacka, MaCKHPOBKa, BHJ000pa30BaHueE.

OmnuceIBaTh MEXaHM3M BO3HHUKHOBEHHMS IPHUCIIOCOONICHIH y
OpTaHN3MOB.

BBISBIATE 110 M300paskeHUSIM, Ha KUBBIX M (PUKCUPOBAHHBIX
npenapaTax npuMepsl PUCTIOCOOICHHOCTH PACTEHHH 1
JKMBOTHBIX K YCIIOBUSIM CpeJIbl OOMTaHMs, JOKa3bIBaTh OTHO-
CHTENbHYIO 11eeCO00Pa3HOCTh IPHUCIIOCOOICHHUH.
XapaxkTepu3oBaTh CIIOCOOBI M MEXaHM3MBI BUJ000pa30oBa-
HUS; ONHCHIBATH U CPABHUBATH OCHOBHBIE (DOPMBI SKOJIOTH-
YEeCKOT0 M Teorpa)iueckoro BUI000pa3oBaHus




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

MEPBI 3alllUTHBIX IIPH-

CHOCOOJICHUH Y KUBOTHBIX); KOJI-
JIEKIUS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKH; HAOOp IIIOJ0B U
CEMsIH.

JlaGopaTopHble U MpaKTHYeCKHE
padoTsI:

Jlabopamopnas paboma Ne 2.
«Onucanue NpucIocobICHHOCTH
OpraHu3Ma u €€ OTHOCHTEIIEHOTO
XapaxkTepa»

7. HannpaBjieHus M MyTH
MaKPOIBOJIIONHUH (2 1)

MaxkposBoJTIOIHS.

®Dopmel dBoITIONNY: (HIIETHYECKAs,
JMBEpreHTHAas, KOHBEPreHTHAs,
napasuieIbHas.

Heo6patumocTs 3BOMIOIHY.
IIpoucxoxnenue ot Hecre-
LI1a-JIM3UPOBAHHBIX NpeaKoB. [Ipo-
rpeccupyronias crenuaiu3anus.
AnantuBHas paguaius.
JdeMoHcTpauuu:

Topmpemur: A. H. CeBep1ios.
Tabauyvr u cxemor: «Apomopdo-
361y, «Mmuoamantanumy, «O6mast

PackpbIBaTh copepaHue TEPMUHOB M TIOHATHI: MaKpOIBO-
Jronust, puorene3, GMOJOTUUECKUI IPOTrpecc U perpecc,
apomoph o3, uAnoaIanTanus, o0mmas 1ereHepanys, aaamn-
THBHAs pajnaIys.

XapakTepu3oBath ()OPMBI IBOJIOLHUH.

BrIsBIIATE apoMOp() O3Bl M MANOAIANTALNN Y PACTCHHH 1
JKUBOTHBIX.

CpaBHMBaTh OHOJIOTHYECKHI IPOTPECcC ¥ OUOJIOTHUECKUI
perpecc, apoMop03, HAXOAAANTALNIO U OOIIYIO lereHepa-
1110,

BBISBIIATS B3aUMOCBSI3U MEXK/Y ITYTSMH M HAIIPABICHUAMA
9BOJIFOLMH Y PACTEHHUIT ¥ )KUBOTHBIX




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

JiereHepaLis».
Obopyoosanue: Mmoneib «OCHOB-
HbIC HAIPABIICHUSI YBOITIOIINNY;
00bpEMHas Moaenb «CTpoeHue ro-
JIOBHOTO MO3Ta [T03BOHOYHBIX)»

TEMA 2. BOSHUKHOBEHUWE 1 PA3BUTHUE )KU3HU HA 3EMIJIE (9 4)

8. UcTropus :ku3nu Ha
3emute 1 MeTOABI €€ N3y-
yeHus. 'mnoresbl npouc-
XO0KIeHHUS )KH3HU Ha 3eM-
e (2 4)

JloHay4HBIC MPEIICTABICHUS O 3a-
poXaeHUH xu3HU. HayuHble rumoTe-
36l BO3HUKHOBEHUS KU3HH Ha 3eMIIe:
abnoreHes3 U MaHcIepMust. XuMude-
CKasi 3BOJIIONHS. AOHOTEHHBIN CHHTE3
OpraHMYECKHX BEIIECTB U3 HEOpra-
HUYECKHUX. DKCIIEPUMEHTATBHOE MO/
TBEPXKICHUE XUMHYCCKOI SBOJFOIINH.
HauanbHble 3Tansl 6M0JIOrMueCcKoM
spomonuu. ['unoreza PHK-mupa.
DopmHpoBaHHEe MEMOpPaHHBIX CTPYK-
Typ ¥ BOSHUKHOBEHHE TPOTOKIICTKH.
IlepBbie KIETKH U X 3BOIIOIHS.
DopMUpOBaHNE OCHOBHBIX TPYIIIT
JKUBBIX OPTaHU3MOB.
JdeMoHcTpauuu:

PackprIBaTh copepxaHue TSPMUHOB H IIOHATHI: Kpearo-
HH3M, abHOoTeHe3, BUTAIM3M, TaHCIIepMHUs, OHOII033, Koawep-
BaTHI, MPOOUOHTHI, CHMOHOTEHES.

XapakTepn3oBaTh METOABI H3YUSHUSI HCTOPHIECKOTO MpO-
HITOTO 3eMIIH.

[NepedancnsaTs OCHOBHBIE HTATIBI XUMHIECKOH U OHOIOTHYe-
CKOM 3BOJIFOLINH.

W3narate cojiep>kaHue TUIIOTE3 ¥ TEOPHH BO3HUKHOBEHHS
XKU3HU Ha 3emiie (KpeallioHU3Ma, CaMOIIPOU3BOJIBHOIO 3a-
poXxJeHus (CHOHTAaHHOT0), aHcnepmun, runote3sl PHK-
MHpa).

OmnnceiBath 3KcriepuMenTs! C. Muiepa n

I'. IOpu 1o mosry4eHuIo OpraHMYecKUX BEIIECTB U3 Heopra-
HHYECKHX ITyTEM aOMOTEHHOTO CHHTE3a




Tembl YpOKOB

U KOJIUYECTBO YacoB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

Iopmpemui: ©. Pequ, JI. ITactep, C.

Munnep, A. U. Onapun, I'. FOpu.

Tabauywl u cxemol: «BO3HUKHOBEHHE

CoJtHeuHOU cucTeMbl», «Pa3Butne
OpraHUYEeCcKOro Mupay, «Pacturemnn-
Has KIeTkay, « KMBOTHAs KJIETKa,
«[IpokapuoTuueckast KJIeTKay.

9. OcHOBHBIE 3TANbI 3BO-
JIIOIHU OPTraHUYeCKOro
MHpa Ha 3emMJie, pa3BUTHE
JKH3HH 110 3paM U MepHo-

JaM
@)

PasButne xu3HN Ha 3eMIIe 110 IpaM
u nepuonam. Karapxeii. Apxeiickas
U npoTepo3orickas 3psl. [1aneo3oii-
cKas dpa ¥ e€ IepHobl: KeMOpHii-
CKUI1, OpIOBUKCKUH, CHITypUHCKUH,
JIEBOHCKUIA, KAMEHHOYTOJIbHBIH,
MEPMCKHH.

Me3o3oiickas 3pa u e€ nepuobl:
TPUACOBBIN, IOPCKUM, METIOBOM.
Kaitno3zoiickas 3pa u e€ nepuoasl:
MaJIcOreHOBBIN, HEOTCHOBBIH, aH-
TPONOTEHOBBIN.

XapakTepuCcTHKa KJIMMaTa U reojo-
T'MYECKUX MPOLECCOB.

OCHOBHEIE 3TAITbI OBOJIIOIIUM paCTU-
TENBHOTO M )KUBOTHOTO MUpa. Apo-
MOpP(}O35bI y PACTEHUI U KHUBOTHBIX.

PackpeiBath conepkaHue TEPMUHOB U MOHITUI: 30H, 3pa,
nepuo, apoMopo3bl, HANOATANTALIIH.

3HaTh MOCIeI0BATEeILHOCTh S0HOB: KaTapxe, apxei, mpore-
Po30ii, haHepo30ii; 3p: apxeiickas, MPOTePO30icKas, majueo-
30iicKasi, Me3030lCcKasl, KaifHO30MCKast; EPUOJIOB: KeMOPHii-
CKUH, OPJIOBUKCKUH, CUITYPUHCKHA, J€BOHCKUI, KAMEHHO-
YTOJIbHBIN, NEPMCKUMN, TPHACOBBIH, IOPCKHM, MEJIOBOM, Ta-
JIEOTE€HOBBIM U HEOT€HOBBIN, AHTPOIIOT€HOBBIH.
XapakTepnu30BaTh OCHOBHBIE COOBITHS B Pa3BUTHH OpraHu-
YECKOTO MHUpA 10 5paM B epHOAaM Te0JIOTHIECKON HCTO-
PpuyH; STAIbl PAa3BUTUA PACTUTCIILHOTO U JKUBOTHOI'O MHpa.
BriensaTh riaBHbIe apoMopd03bl Y paCTeHUH U KUBOTHBIX.
CpaBHUBATh MeXAy co0OH MpencTaBuTeNel cucTeMaTHye-
CKHUX prﬂl'l OpraHu3MOB, BbIABJIATH YEPThI yCJ'lO)KHCHI/lﬂ u
HPHCIOCOOIEHHOCTH K YCIOBHSM KH3HH




Tembl YpOKOB OcHoOBHoOE coJepkaHue I[Inanupyemble BUABI y4eOHOM
U KOJIHYECTBO YaCOB JesITeJIbHOCTH 00y4alommXxcst

TlosiBnenne, pacuBeT ¥ BEIMApaHHE
TPYIII )KUBBIX OPTaHU3MOB.
JdeMoHcTpauuu:

Tabnauywr u cxemoi: «PazButue op-
TaHMYECKOTO MUPAy, TEOXPOHOIIO-
rudecKast TabIuIa.

Obopyoosanue: Komnexuus «Dop-
MBI COXPaHHOCTH MCKOTIAEMBbIX XKHU-
BOTHBIX U PAaCTCHUI».
JlaGopaTopHble H NPAKTHYECKHE
padoTsI:

Tpaxmuueckas paboma Ne 1. «3y-
YeHHEe MCKOIAaeMbIX OCTaTKOB pac-
TEHUH ¥ )KMBOTHBIX B KOJUICKIIUSIX).
Oxckypeus «IBOMIOLUS OpraHuYe-
CKOTO MHpa Ha 3emiie»

(B ecTeCTBEHHO-HAYYHbIN WK Kpa-
eBeTYecKuil My3eil)

10. CoBpemeHHas cucTeMa CucTeMa OpraHUYecKOro MUpa Kak PackpriBaTh coneprkaHie TEPMUHOB U MOHATHUI: CCTEMaTH-
opranuyeckoro mupa (1 4) oTpaxkeHne dBomori. OCHOBHEIE Ka, ICKYCCTBEHHAs! M €CTECTBEHHas Kiiaccu(ukaiys, OnHap-
CHCTEMaTHYECKHE IPYIIIBI Opra- Hasi HOMEHKJIaTypa, IPHHIIUIT HePapXUIHOCTH.
HHM3MOB. XapakTepu30BaTh COBPEMEHHYIO CHCTEMY OPraHHYEeCKOro
JlemoHcTpanuu: Mupa

Tabnuywr u cxemor: «CoBpeMeHHas




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

CHUCTEMA OPTraHUYCCKOI0 MHUpa»

11. DBoJIoNNsA YeJIOBEKA
(aHTpOmoOreHes)

1w

DBoIIOIHA YeJI0BeKa. AHTPOIOJIO-
I'Ms Kak Hayka. Pa3Butue npezcras-
JICHUH O MPOHCXOXKICHUH YeJIOBEKa.
Mertop1 N3ydeHNsT aHTPOTIOTeHE3a.

PackpeiBath conepxaHue TEPMUHOB U OHATUIH: aHTPOIIOJIO-
TUsl, aHTPOIIOTeHe3, uesioBek pasymusiii (Homo sapiens),
IIPSMOXO0XICHHUE, BTOpas CUTHAJIbHASL CUCTEMA.

CX0ZCTBa U pa3JIM4us YeJIOBEeKa 1
JKMBOTHBIX. CHCTEMaTHYECKOe T10-
JIOXKEHHE YeJIOBEKa.
JdemMoHcTpauuu:

Hopmpemui: Y. [lapBuH.
Tabauyvr u cxemovr: «CpaBHEHHE
AQHATOMHUYECKHX YePT CTPOCHHS
YeJoBeKa U 4eJI0BEKOOOPa3HBIX
00€3bsHY.

Obopyodosanue: CICTIKA WK U300-
pakeHHUs KAMEHHBIX OpYyAHUii mep-
BOOBITHOTO YE€JIOBEKA: KAMHH-
qoImepsl, pyonna, ckpebiia

[MepeuncnaTh 3ama4y aHTPOIIOIOTHH, ITAIIBI CTAHOBJICHUS 1
Pa3BUTHS NPEICTABICHHUI O MPOUCXOXKICHUN YeTIOBEKa.
W3narate OCHOBHBIE TIOJIOKEHHS TEOPHU

Y. lapBruHa, KPUTHUECKH OLIEHUBATh HEHAYYHYIO HH(OpMa-
IIHIO O TIPOMICXO>K/ICHNH YEIOBEKa.

3HaTh cUCTEMaTHYECKOE ToJIoKeHne Buaa Homo sapiens,
MEePEYHCIIATE €r0 MOP(OIIOro-aHATOMUYECKHE TPU3HAKU
pa3HOTro ypoBHS (THI, KJIACC, OTPS U Ap.).

YcraHaBIMBaTh YEPTHI CXOJCTBA U Pa3JIMUUi YeJoBeKa 1
JKUBOTHBIX.

OOBACHATH U OIIEHUBATh 3HAYECHNE HAYIHBIX 3HAHHH O Mpo-
HCXOXKIEHUN YeJI0OBeKa [l TIOHNMAaHHs MECTa U POJIX Yelio-
BEKa B IIPHUPOJIE

12. /IBusKy e cuibl
(hakTOpBI) AHTPOMOT €He-
3a (1v)

JBmkymue cuibl ((pakTopbl) aHTPO-
norenesa. HacneacTBeHHast ©3MeH-
YUBOCTb M €CTECTBEHHBII 0TOOP.

PackprIBaTh comepxKaHue TEPMUHOB M HOHSTHH: (PaKTOPEI
AHTPOIIOTeHE3a, TPYIIIOBOE COTPYAHIMIECTBO, Pedb, OPYAUIA-
Hasi IeITeNIbHOCTD, MTOIMMOP(HU3M.




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

OOmmecTBeHHBIH 00pa3 KNU3HH, H3r0-
TOBJICHHE OPYAWH TPyZa, MBIIIICHHE,
pedb.

JdeMoHcTpauuu:

Tabauyvl u cxemwi: «CpaBHEHHE aHA-
TOMHYECKHX YEePT CTPOCHHUS YeIIOBEKa
1 4eNI0BEKO-00pa3HBIX 00E3bsIH»,
«OCHOBHBIE MeCTa MaJICOHTOJIO-

XapaxkTepu3oBaTh JABIKYIIHE CUIIbI ((HaKTOPBI) AHTPOIIOTe-
He3a: OHOJIOTMYECKHE U COIMAIbHBIC, CPABHUBATH UX MEKITY
coboit

THYECKUX HaXOMOK MPEIKOB COBpe-
MEHHOTO YEeJIOBEKay.
Obopyoosanue: mynsixu «IIpowc-
XOXIICHHE JesioBeKay (OIOCTHI aB-
CTpJIONNTEKA, TUTEKAHTPOIA,
HeaHAepTaiblia, KPOMaHbOHIIA)

13. OcHOBHBIE CTAAUH
IBOJIIOIMH YeI0BeKa

1)

OCHOBHBIE CTaJJ1 ¥ BETBH JBOJIIO-
UM 9eJIOBEKA: aBCTPATIOMTUTEKH,
UYenosek ymensblif, YenoBek mpsiMo-
xonsuuid, YenoBek HeaHepTaib-
ckuil, YenoBek pa3yMHBIi coBpe-
MeHHOTro Thna. Haxonku uckomnae-
MBIX OCTAaTKOB, BpeMs CYILLIECTBOBA-
HUS, 00J1aCTh PaCIPOCTPAHEHHUS,
00BEM roJI0B-

PackpbiBaTh coiepkaHnue TSPMHHOB U TIOHSITHI: aBCTpao-
[IUTEK, YEI0BEK YMEIbIi, 4eIOBEK MPSIMOXOISIINI, HeaH-
JiepTaell, KpOMaHbOHel, HEOMMTHYECKasl PEBOJIOIHS, T1ep-
BOOBITHOE UCKYCCTBO.

XapaxkTepu30BaTh U CPABHUBATH MEXIY COO0H OCHOBHbIE
CTaIM¥ IBOJIIOIIMH YEIOBEKa: XPOHOIOTHYECKHIA BO3pacT,
apeas pacrnpoCTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3
JKU3HU U OpYIHs TPyda




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

HOT'0 MO3Ta, 00pa3 KU3HH, 0Py
Tpyna.

JdeMoHcTpauuu:

Tabauywt u cxemvr: KOCHOBHBIC
MecTa MaJeOHTOIOTHIECKUX HaX0-
JIOK TIPEAKOB COBPEMEHHOTO YeJI0-
BeKay, «JlpeBHeiue moam»,
«/Ipesuue monn», «Ilepsbie co-
BPEMEHHBIE JIFOIN».
Ob6opyoosanue: mynsoxu «IIponc-
XOXKJICHHE YEIIOBEKa»

(OFOCTBI aBCTPATONIUTEKA, TTUTCKAH-
TpoIa, HeaHAepTalIbI[a, KPOMaHb-
OHIIA); CJICTIKH WJIH U300paKeHUS
KaMCHHBIX OPY/IHii TIEPBOOBITHOTO
YeoBeKa: KAMHU-YOMIEPsI, PyOu-
na, ckpebia

14. YenoBeyeckue pachbl 1
NPUPOIHbIE ATAITAIINH
yesoBeka (1 4)

Yenoeueckue pacbl. OCHOBHbIE
OosblIMe packl: eBPOIECOHIHAS
(eBpa3wuiickas), HErpO-aBCTPAIOUTHAS
(’xBaTOpHANIBLHAS ), MOHTOJIOUIHAS
(a3marcko-amepukanckas). UepTet
MPUCTIOCOOJICHHOCTH TIPEICTaBHTE-

PackpbIBaTh copepkaHne TEPMUHOB U MOHATHIL: packl, paco-
reHe3, COLUaN-JapBUHU3M, PACU3M, METHCALIMS.
XapakTepu30BaTh U CPaBHUBATh NPEACTaBUTEINCH YeToBeye-
CKHX pac, pacKpbIBaTh MPUUUHBI U MEXaHU3MBI PaCOTEHE3a,
MEePEIHCIIATE ¥ IPUBOIUTH IPUMEPHI IPHCIOCOOICHHOCTH
YeJI0BEeKa K YCIOBHSM CPEbI, TPUMEPHI IPHCIOCOOUTEIBHO-




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

JIeH 4eI0BEYECKUX pac K YCIOBUAM
CyliecTBOBaHMA. ENMHCTBO uenoBe-
yeckux pac. Kpuruka pacuzma.
JdeMoHcTpauuu:

Tabauywl u cxemol: «YenoBeueckue
pacen»

T0 3HaY€HHsI PACOBBIX IPU3HAKOB.

JlokaspiBath eqHCTBO Braa Homo sapiens, Hay4HyI0 Heco-
CTOSITENILHOCTH PACOBBIX TEOPHIA, HIeH COLUAIEHOTO JApBH-
HHU3Ma U pacu3Ma

TEMA 3. OPTAHU3MBbI U OKPYKAIOIIAS CPEJIA (5 4)

15. Dxos0rus Kak HayKa

1w

OKosorus Kak Hayka. 3ajaudl u
paszeIsl HKOJIOruu. MeTo bl HKOJI0-
TMYECKUX UCCIIeJOBAHMI.

PackpbiBaTh cozepaxaHue TEPMUHOB U IOHATUHN: SKOJIOTHS,
MOJIEBBIE HAOIIOICHNUS, SKCIIEPUMEHTBI, MOHUTOPHHT OKPY-
JKaIoMIeH cpeJibl, MOAEIUPOBAHNE, YKOJIOTHIECKOE MHPOBO3-
3peHme.

DKOJIOTHYeCKOe MUPOBO33pEHHE
COBPEMEHHOT0 YeJIOBEeKa.
JdeMoHcTpauum:

Iopmpemur: A. I'ymbonsar, K. @.
Pynwe, O. I'exkkes.

Tabauyvr u cxemwr: xapta «[lpu-
POIHBIE 30HBI 3EeMIIID)

HepeqncmTL 3a1a4u 3KOJIOT'UH, eé pa3acinbl U CBA3U C ApYy-
T'MMU HayKaMU.
XapaKTemeBaTL METO/IbI 3KOJIOTHYECCKHUX I/ICCJ'Ie}:[OBaHI/If/'I

16. Cpeabl oouTanus u
IKOJI0OTHYecKue (pakTopbl

Cpenpbl 00MTaHUsI OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3-

PackpsIBaTh cofepikaHie TEPMUHOB U MMOHATHIL: cpena oou-
TaHUs, IKOJIOTHIECKHE (aKTOPbl, OMOIOrHYECKUIl ONTHMYM,




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

1)

IyIIHasl, TOYBEHHAs, BHYTPHOpTa-
HHU3MCHHasI.

Okonornueckue paxropsl. Kimacen-
(bUKaIHs SKOIOru4eckux GhakTo-
poB: abnoTuuecKue, ONOTHIECKHE 1
aHTpPOINOreHHbIe. J[eficTBUE IKOJIO0-
TMYECKUX (JaKTOPOB HA OPTaHH3MBI.
JdeMoHcTpauuu:

Tabauywbl u cxemvr: «Cpenpl oOUTA-
HHS OPraHU3MOBY»

OTPAaHNYUBAIOIINH (JIUMUTHPYIOIIHA) (haKTop.
XapakTepu3oBaTh YCIOBHS Cpe]] OOUTAHHS OPraHU3MOB;
KIIacCH(UINPOBATh M XapaKTEePU30BaTh IKOJIOTUIECKUE
(hakTOpBI: A0HMOTHYECKUE, OMOTUYECKUE U aHTPOTIOTCHHBIE.
OnwuceBaTh JEHCTBHE IKOJIOTUIECCKUX (PAaKTOPOB HA Opra-
HH3MBI.

XapakTepu30BaTh 0COOCHHOCTU CTPOCHHS U KU3HEACTEIb-
HOCTH PacTeHHH M )KUBOTHBIX Pa3HbIX CpeJl OOUTaHMs

17. Abuornyeckue akro-
po1 (1 9)

Abnotnueckue GakTopsl: CBET,
TeMmneparypa, BIaxxHoCcTb. DoTore-
puommsM. [IpucnocoGnenns opra-
HHU3MOB K JISHCTBUIO aOHOTHYECKUX
(axropoB. bruonoruyeckie puUTMBI.
JdeMoHcTpauum:

Tabauywvt u cxemvr: «DoTONIEPHO-
JIF3M).

JlabopaTopHble U MpaKTHYeCKHe
paéoTsi:

Jlabopamopnas paboma Ne 3.
«Mopdooruueckne 0COOEHHOCTH
pacTeHu# U3 pa3HbIX MeCT O0uTa-
HUA».

Jlabopamopnas paboma Ne 4.

PackpeiBaTh conepaHue TEPMUHOB U TIOHATHI: abHOTHYe-
ckue (hakTopsl, HOTOIEPHOIN3M, OHOTOTHYECKHE PUTMBL.
AHanu3upoBaTh JeHCTBUE CBETA, TEMIIEPATYPhl, BIAXKHOCTH
Ha OPraHU3MbI U IPUBOAUTD IIPUMEPHI MPUCTIOCOOIEHHOCTH
OpraHMU3MOB.

ITpoBoauThs OGHONMOrHYECKUE HAOTIOACHUS U 0(OPMIISTE pe-
3yJIbTaThl IPOBEJAEHHBIX HAOMIOJCHUI.




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

«BnusiHue cBera Ha POCT U pa3BHu-
THUE YEPEHKOB KOJICYyCa».

18. Buotnyeckue paxro-
py1 (1 9)

Buortnueckue pakropsl. Buasl 61o-
TUYECKUX B3aUMOJICHCTBHIM: KOHKY-
PEHIIMS, XUITHUIECTBO, CHMOHO03 1
ero ¢opwmsl. [Tapasntusm, koomepa-
IHs1, MyTYaJlli3M, KOMMEHCAIT3M
(XKBapTHUPAHCTBO, HAXJIEOHHMYECTBO).
AMeHcaln3M, HeWTpanu3M. 3Haue-
Hye OMOTHYECKHUX B3aMMOJIEHCTBHI
JUISL CYIIECTBOBAHMS OPTaHU3MOB B
MPUPOAHBIX COOOIIECTBAX.
JdemMoHcTpauuu:

Tabauywvl u cxemol: «I[IumieBbie
Lenu»

PackpeiBaTh conepxaHue TSPMUHOB U TIOHSATHIN: OHOTHYE-
CKHe (paKTOPBI, XHITHUYECTBO, TAPa3UTH3M, KOHKYPEHIINS,
MYTyalIn3M, CHMON03, KOMMEHCAIN3M, HaXJI€OHUIECTBO,
KBapTHPAHCTBO, aMEHCAIN3M, HEUTPAIN3M.
Xapaxrepn3oBaTb OHOTHYECKHE (PAKTOPBI M BHBI B3aHMO-
OTHOILICHUH MEXy OpraHM3MaMH; NPUBOAUTE IIPUMEPHI
B3aMMHOI IPHCIIOCOOIEHHOCTH OPTraHU3MOB.

CpaBHHBaTh MEXIy c000H BHIbHI OHOTHUECKUX B3aNMO/ICH-
CTBUI OPTaHU3MOB

19. Dkonornyeckue xa-
PAKTEPUCTHKH BUAA U
nonyasuuu (1 1)

DKOJIOrHUeCcKHe XapaKTepUCTUKU
nomyssinuy. OCHOBHbIE IIOKa3aTeNn
HOMYJISIIAH: YACICHHOCTb, IIOT-
HOCTB, POX/JJa€MOCTh, CMEPTHOCTb,
HPUPOCT, MUTparys. lnHaMHKa
YHCJICHHOCTH TIOITYJISAINHN 1 €€ pe-
ryJjsimnuys.

JdeMoHcTpauuu:

PaCKpLIBaTB COACpKaHUE TCPMUHOB U TTOHSATHI: TMOmMYJIA1us,
YHUCJICHHOCTbD, INIOTHOCTD, POXKAAEMOCTb, CMEPTHOCTD, IIPH-
POCT, MUTpalUsl, AMHAMHKA YU CIICHHOCTU NOMMYJIAIIUHA.
XapaKTepI/BOBaTB OCHOBHBI€ ITOKAa3aTEJIN U SKOJIOTHICCKYIO
CTPYKTYPY HNOIMYJISIIUU; OITUCBIBATH MEXaHU3MBI PETYJIAIIUN
YHUCJICHHOCTHU NOMYJIAIINU




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

Tabnuywr u cxemur: «llomynsaunmy,
«3aKOHOMEPHOCTH POCTa YHUCIICH-
HOCTH TOIYJISIIAY HH(Y30pHH-
Tyeapkm».

JlaGopaTopHble H NPAKTHYECKHE
pa6oTsI:

Tpaxmuueckas paboma Ne 2. «Ilon-
Cu€T INIOTHOCTH HOIYJISIIUHA pa3-
HBIX BUZIOB PaCTECHHII»

TEMA 4. COOBIIECTBA M SKOJIOTUYECKHE CUCTEMBI (9 )

20. Coo01ecTBa Opranms-
MoB (1 4)

Coo011ecTBO OpraHu3MOB — OHO-
neHo3. CTpyKTypbl OHOIIeHO3a:
BHJI0BAsi, IPOCTPAHCTBEHHAsI, TPO-
(udeckas (umeas). Bugbr-
JoMuHaHTHL. CBsi3u B OHOLIEHO3E.

PackpeiBath conepxanue TSPMHUHOB M TIOHSATHI: OHOIIEHO3,
9KOCHCTEMA, OHOTEOIIEHO3, BUABI-TOMIHAHTHI, YKOJIOTHIe-
CKas HHIIA.

Xapakrepu3oBath OMOLIEHO3 (COOOIIECTBO), €TO BUAOBYIO,

MPOCTPAHCTBEHHYIO M TPOPHUECKYIO CTPYKTYPBL.

JdeMoHcTpauuu:

Tabruywvt u cxemvr. «IlumeBble 1e-
», «BHOIIEH03: cocTaB U CTPYKTY-
pa».

Obopyodosanue’. MOIIEITb-aTTUTHKAIIHS
«TunuyHbIe OMOLIEHO3EI»; TepOapHid
«PacTuTenbHbIE COOOIIECTBAY; KOJI-

OOBACHATH POJIb KOMIIOHEHTOB OHOIICHO3a B MOICPKAHUH
€ro CTPYKTYPHI U CyLIIECTBOBAHMS HA ONpPEAENEHHOM Teppu-
TOPHUH.

OOBSACHATH OMOJOTUIECKUI CMBICI SIPYCHOCTH M JTUCTOBOM
MO3aMKH.

CpaBHUBaTh KOMIIOHEHTHI OHOIIEHO30B, HX BUIOBYIO, ITPO-

CTPAHCTBEHHYIO M TPOGHUICCKYIO CTPYKTYPBI, CBS3U MEXKILY




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

JICKO U <<BI/IOL[€HO3>)

OpraHusmMamMu

21. DKocucTEMBI U 3aK0-
HOMEPHOCTH UX CyIIe-
cTBOBaHMA (2 4)

DKOJIOTHYECKUE CUCTEMBI (IKOCUCTE-
Mbl). [TonsiTre 06 sxocucTeMe U OHo-
TeoleHO03e.

OYHKIIMOHATIBHBIE KOMIOHEHTBI 9KO-
CHCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI,
PEIyLEHTEL.

KpyroBopor BemiecTB 1 HOTOK 3HEP-
THH B 3KocHucTeMe. Tpodudeckue
(nMIIeBBIe) YPOBHU 3KOCHCTEMBL.
[Tumeskie 1ienu ¥ ceTd. OCHOBHBIE
MOKa3aTesl PKOCHCTEMBL: Onomacca,
MPOAYKIHA. DKOJOTUICCKUE MTHUpa-
MUJIBL: TIPOTYKITUH, YUCIICHHOCTH,
omomaccel. CBoiicTBa SKOCHUCTEM:
YCTOWMYMBOCTD, CAMOPETYIIALIU, Pa3-
ButHe. CyKieccus.

JdemMoHcTpauuu:

THlopmpemuwr: A. JIx. Tencnu, B. H.
Cyxaués.

Tabauywvt u cxemor: «IIpupoaHBIC
coobiecTBay, «Llenu nuTaHusy,
«DKOJIOTHYECKas! TUPAMHIA

PackpeiBath conepxaHue TEPMUHOB U IOHATHUI: SKOCUCTE-
Ma, OMOTeOIeHO3, IPOIYIIEHTHI, KOHCYMEHTHI, PEAYLEHTHI,
Tpoduueckre ypoBHH, ITUIIEBAst LEMb U CETh, SKOJIOTHYE-
CKHe MpaMuAabl, Oomacca, MPOIYKIHs, CYKIECCHSI.
XapakTepu30BaTh CBOHCTBA SKOCUCTEMBI (€€ CIIOCOOHOCTD K
JUTITENIFHOMY CaMOMOIIEPKaHUI0, OTHOCUTENNHHO 3aMKHY-
TBII KPYTOBOPOT BEIECTB, HEOOXOAUMOCTh ITOTOKA SHEP-
THUH).

CpaBHMBATh NACTOUIIHEBIEC M ACTPUTHBIC MHIIEBBIE IETIH,
Tpoduueckre ypOBHH 3KOCUCTEMBI.

Paznuuate nupaMubl DpoLyKLIUH, TUPaAMUAbl YUCIEHHOCTH
W TUpaMUJIbl GHOMACCHI.

CoCTaBNIATh LENH U CeTH UTaHUS.

[lepeuncnaTe CBOWCTBA 9KOCUCTEM: YCTOMUNUBOCTb, CAMOPE-
TYJISIIUS, pa3BUTHE (CYKIECCHS).

OmnnchIBaTh MEXAHU3M IIOJIEPKAHHSI PABHOBECHS B SKOCH-
CTeMax.

XapakTepu30BaTh CyKI[ECCHH, BBISBISITh IPHYMHBI M 00LIHE
3aKOHOMEPHOCTH CMEHBI SKOCHCTEM

22. IlpupoaHbie IKOCH-

IIpupoaubie sxocHCTEMBI. DKOCH-

PaCKpLIBaTL CoAepKaHUuE€ TCPMUHOB 1 MOHSTUIN: BOJHBIC




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

crembl (1 4)

CTEMBI peK U 03Ep. DKocucTeMa
XBOWHOTO HJIH IIUPOKOIMCTBEHHOTO
neca.

JdemMoHcTpauuu:

Tabnuyst u cxemot: «IKOCUCTEMA
[IMPOKOIUCTBEHHOTO Jiecay, « KO-
cucTemMa XBOMHOTo

Jecay, «broreHo3 BogoéMan.
Obopydosanue. TepOapUN U KOJ-
JIEKI[HH PACTEHHHI U KUBOTHBIX,
MPUHAUICKAIUX K Pa3HBIM 3KOJIO-
THYECKUM IPYIIaM OJHOTO BHIA

9KOCHCTEMBI, OHOTEOIICHO3bI, (PUTOINIAHKTOH, 300IUIaHKTOH,
OeHTOC, TYMYC.

[TpuBOANTE IpEMEPHI IPUPOIHBIX IKOCHCTEM CBOEH MecCT-
HOCTH.

CpaBHHBATh Ha3EMHBIE ¥ BOJHBIC SKOCHCTEMBI; OPTaHU3MBI,
oOpasyromue pa3Hble TpOQUIeCKHUe YPOBHU

23. AHTpONOreHHbIE IKO-
cucremsl (1 1)

AHTPOIIOTEHHBIE SKOCHCTEMBL. AT-
PO3KOCUCTEMBI. YPOOIKOCHCTEMBI.
Buonornyeckoe v X03IMCTBEHHOE
3HAYCHUE arPOIKOCUCTEM U ypOO-
3KOCHUCTEM.

Buopaznoobpasue xak dakrop
ycroitunBocTH 3kocucteM. Coxpa-
HEeHHe OHOJIOTHYECKOTr0 pa3HooOpa-
3 HaA 3eMIIe.

JdeMoHcTpauuu:

Tabruywst u cxemvl: «KATPOIICHO3Y.

PackpriBath conepxaHue TEpPMUHOB U IOHATHUI: aHTPOIIO-
TeHHasi 9KOCHCTeMa, arpOIKOCHCTEMa, YPOOIKOCHCTEMA,
6ropaszHooOpasue.

XapakTepu30BaTh arPOIKOCUCTEMBI U YPOOIKOCHUCTEMBI,
0COOEHHOCTH UX CYIIIECTBOBAHMSI.

[IpuBOIUTE IPUMEPHI AHTPOTIOTCHHBIX YKOCHUCTEM CBOEH
MECTHOCTH, OITUCHIBATH HX BUIOBOW COCTaB M CTPYKTYPY.
CpaBHUBATh COCTAB U CTPYKTYPY MPUPOIHBIX SKOCUCTEM U
arpodKOCUCTEM, arPOIKOCHCTEM U YPOOIKOCHCTEM




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

Obopyodosanue: xomneknus «Bpe-
JTATEITH BAKHEHIIMX CETbCKOXO035H-
CTBEHHBIX KYJIBTYpP»

24. buocdepa — rJo-
DaJbHAsI IKOCHCTEMA
3emun (1 4)

VYuenne B. 1. BepHaackoro o 6no-
coepe. ['panu1ipl, coctaB U CTPyK-
Typa 6uocdepsl. XKuBoe BemecTBo
u ero ¢pynkuun. OcobeHHOCTH 61O~
cdepsl Kak rI00aATEHON SKOCHCTE-
MBI.

JluHammdeckoe paBHOBECHE U 00-
patHas cBs3b B Ouocdepe.
JdemMoHcTpauuu:

Hopmpemui: B. V. BepHagckuil.
Tabauyvl u cxemor: «OO0Mmas CTpyk-
Typa 6uocdepsr», «PactpocTpane-
HUE KU3HU B Orocdepey, «O30H0-
BBI 3KpaH 6uochepb»

PackpeiBaTh conepxaHue TEPMUHOB U TIOHATHI: OHocdepa,
JKHBOE BEIIECTBO, THMHAMUYECKOE PAaBHOBECHE.

OnenuBats BkiIag B. 1. Beprazackoro B cozganue y4eHus o
o6uochepe.

XapaxTepu3oBaTbk coctaB ouocdepsl, GyHKIMU KUBOTO Be-
1mecTBa Grocdepsl U oNpeeNaTh (Ha KapTe) o0nacTu ero
HauOOoJIBIIEro PacIpOCTPaHEHH .

[MpuBOANTE IPUMEPHI MPOSBICHHS (QYHKIHH KHBOTO BEIIIe-
cTBa 6nocdepsl, OMOTCOXUMUUECKOHN IEeTETBHOCTH YelloBe-
Ka.

[NepeuncnaTs ocobeHHOCTH OHOC(EPHI Kak rI00aIEHOM
9KOCUCTEMBI 3eMITH

25. 3aKOHOMEPHOCTH Cy-
1ecTBOBaHusA Ouocgepsl

1)

KpyroBopoTs! BeliecT 1 6HOreo-
XHMUYECKHE [UKIIBI AIEMEHTOB
(yrnepona, a3oTa). 30HAJIBHOCTD
6nocdepsl. OcCHOBHBIE OHOMEI Cy-
ILIH.

JdeMoHcTpauuu:

PackpriBath conepkaHue TEPMIHOB U TIOHSATHH: LIEJIOCT-
HOCTB OMOC(EpBI, KPYTOBOPOT BELIECTB, OMOTCOXHUMIYECKIE
[UKITB QJIEMEHTOB, 30HATBHOCTH Onoc(hephl, ONOMBIL.
OnwuceBaTh KPYrOBOPOT BEMIECTB, OMOTEOXMMHUYECKUE IHK-
JIBI a30Ta U yriiepoja B Guochepe.

OOBSCHATH MPUYNHY 30HATBHOCTH OHOChEpEI.




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

Tabnuyvr u cxemor: «KpyroBopot
yriaeponaa B 6uocdepe», «Kpyroso-
POT a30Ta B IPHPOJIE»

[epeuncnaTh U XapaKTepHU30BaTh OCHOBHBIC OMOMBI CYIIIN
Semiu

26. UenoBeuecTBO B 0MO-
cepe 3emau (1 4)

YemnoseuecTBo B bnochepe 3emin.
AHTpOTIOTeHHbIE H3MEHEHHs B OHO-
coepe. [MobanbHBIE SKOIOTHYECKIE
HpOOJIEMBI.

JdeMoHcTpauuu:

Tabnuywr u cxemor: «IIpuMepHbIe
AHTPOIIOTEHHBIE BO3-

JIeHCTBUS Ha IPUPOLY», «BakHen-
e UCTOYHUKH 3arPS3HEHUS BO3-
JyXa " TPyHTOBBIX BOJ», «[louBa —
BayKHEHIIas COCTaBISIONIas OHo-
cdepb», «DakTOpEI Aerpagauu
mouBy, «[TapHUKOBBIH 3D HEKTY,
«DakTOphl PaJNOAKTUBHOTO 3a-
rpsi3HeHus 6nocheps»; KpacHas
kHuTa P®, n300paxkeHns oxpaHse-
MBIX BHIOB PACTE€HHI U )KUBOTHBIX

PackpeiBath conepkanue TEPMUHOB U ITOHSTUN: aHTPOTIO-
TeHHbBIC H3MEHEHHS, IKOJIOTHYECKUH KPU3HC, III00aNbHbIe
MPOOIEMBL.

XapakTepu3oBaTb OHOC(HEPHYIO POJIb YeTOBEKa.
[TpuBOANTE IPUMEPHI AHTPOIIOTEHHBIX U3MEHEHHUH B OHO-
chepe.

OneHHBaTh ITOCIIEACTBHS 3arpsA3HEHHs BO3LYLIHON, BOJHOM
cpempl, U3MEHEHH KJIMMaTa, COKpalieHus: OnopazHooOpa-
3.

DopmynpoBaTh COOCTBEHHYIO MTO3HIIHIO TT0 OTHOIIEHHUIO K
TII00ANBHBIM ¥ PErNOHATBHBIM

9KOJIOTHYECKHM NPO0IeMaM, apryMeHTHPOBATh CBOIO TOUKY
3peHHs.

Has3bIBaTh IPHYKMHBI MTOSIBICHHS TPUPOIOOXPAHHOM ITHKH,
PacKpbIBaTh 3HAUEHHE MPOrpecca AJIs PEoI0ICHUs SKOJIO-
THYECKOTO KPH3HCa

27. CocymecTBOBanue
NPUPO/IbI U YeJIoBevecTBa

(14)

CocymiecTBoBaHHE MPHPOJBI U Ye-
noBeyecTBa. CoxpaHeHue 6uopas-
HOOOpa3us Kak OCHOBA yCTOMYHBO-

PackpbIBaTh comepxKaHie TEPMUHOB 1 OHATHH: parioHab-
HOE NPUPOOIOIb30BaHNE, YCTOHYUBOE Pa3BUTHE, KOIBO-
JIFOLHSL.




Tembl YpOKOB
U KOJIHYECTBO YaCOB

OcHoBHoOE CoaAepKaHue

I[Inanupyemble BUABI y4eOHOM
JesITeJIbHOCTH 00y4alommXxcst

ctu 6uocheprr. OcHOBa panuo-
HAJILHOTO YIIPaBICHHS TPUPOIHbI-
MH pecypcaMy U HX HCIIOJIb30Ba-
Hue. JIocTiKeHns GHONoTuy 1
OXpaHa MPUPOJIBL.
JdemMoHcTpauuu:

Tabauyer u cxemoi: «buochepa u
YEJIOBEK».

XapaKTepI/I?)OBaTB pallnOHAJIBHOE UCIIOJB30BaHUE IPUPOI-
HBIX PECYPCOB; OCHOBHBIC ITOJIOKCHUS KOHICTIINH yCTOfI‘{PI-
BOT'O pa3sBUTHUA
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