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[TOACHUTEJIBHA A 3AIINCKA

VYuebublii kypc «Pemienune OMOJOTMYECKHX 3anauy» yriayonénHoro ypoBHs u3ydeHus (11
KJlacc) sIBISIETCA OJHMM M3 KOMIIOHEHTOB 00pa3oBaTeibHON 001acTu «EcTecTBEHHBIE HAyKU».
Cornacuo mnonoxenmsim PI'OC COO, mpodunbHble ydeOHbIE NpPEAMETHI, H3ydaeMble Ha
yriayOnEHHOM ypOBHE, SBISIOTCS criocoOoM nuddepeHmanuy o0ydeHus: Ha cTapiieil CTylneHu
IIKOJIBI ¥ IPU3BaHbI 00ECIIEYUTh IPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM OOIIHMM,
CPEIHMM CIIeLHAIbHBIM U BBICIIMM 0Opa3zoBaHHeM. B TO e BpeMs KaKAbld U3 3THX yueOHBIX
NPEIMETOB JIOJDKEH OBITh OPHUEHTHPOBAH HAa MPHUOPUTETHOE peEIIeHHEe 00pa30oBaTeIbHbIX,
BOCIIUTATEIbHBIX M Pa3BUBAIOIIMX 3ajlay, CBS3aHHBIX C NpodopueHTanuel obydaromuxcs
U CTUMYJIMPOBAaHHEM HMHTEpeca K KOHKPETHOW OO0JIaCTH HAy4yHOTO 3HAHHS, CBS3aHHOTO
¢ Ouosoruei, MeIMIMHOM, KOJIOTUEH, ICUXOJIOTHEN, CIIOPTOM WM BOCHHBIM JEJIOM.

[Iporpamma nma€t mpeacTaBiIeHUE O LEIH U 3a/1a4ax U3ydeHus ydeOHoro npeaMera «Pemienne
OMOJIOTHYEeCKHX 3a/lau» Ha YriIyOJEHHOM YpPOBHE; ompezesseTr o0s3aresbHOe (MHBApUAHTHOE)
IPEMETHOE COJEp’KaHKe, €ro CTPYKTYPHpPOBAaHME IO pa3ieiiaM W TeMaM, paclpeleleHue 1o
KJlaccaM; PEKOMEHJyeT II0CJIEJOBATeNbHOCTh H3Yy4eHHUs Y4eOHOro Marepuaiga ¢ y4éToM
MEXIIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH YYEOHOTO TMpolecca, BO3PACTHBIX
ocobeHHOcTel oOywaromuxcs. B mporpamme peanu3oBaH NPUHLUMI — [PEEMCTBEHHOCTHU
C U3yuyeHueM OHOJIOTMM Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus, Onaromaps uYemy
IPOCMATPUBAETCSl HANPABICHHOCTh Ha TMOCIEAYIOIlee pa3BUTHE OHOJOTMUYECKUX 3HAHHM,
OpPUEHTHPOBAaHHBIX Ha (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTHUECKOTO
MBILIEHHS], TIPEJICTABIEHUI 0 3J0pOBOM 00pa3e *HU3HH, Ha BOCIIUTaHUE OEPEKHOTO OTHOLICHHUS
K OKpYy)Karolieil mpupoaHoil cpene. B mporpamme Takke MOKa3aHbl BO3MOXKHOCTH Y4€OHOTO
npeaMmera B peanuzanuu  TpeOoBaHmit  CraHaapTa K INIAHUPYEMBIM  JIMYHOCTHBIM,
METaIpeIMETHBIM U TPEJIMETHBIM pe3ybTaTaM 00ydeHUus U B (POPMHUPOBAHUN OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHON  JEATEIBbHOCTH  OOy4aroIMXcs 1O  OCBOEHHUIO  COJEpKaHHs
Ounonoruueckoro o0pa3zoBaHus Ha cTapileil CTyeH! 00111e00pa30BaTEIbHOM IKOJIBI.

PabGouas mporpamMma ydebHOro kypca dopmupyercst ¢ yderom «lIporpammel Bocriutanust «HY

COULI «3OxkcTepH mmoc»». BocuTarenbHblil MOTEHIMAN IpeIMETa peau3yeTcs Yepes:

— TMpUBJIEYEHHE BHUMAHUS OOYYalOIIMXCS K IIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha YpOKax
SBIEHUA U COOBITUH, HMHUIMUPOBAHWE OOCYKIECHHH, BBICKa3bIBAHUI CBOETO MHEHUS,
BBIpa6OTKI/I CBOCTO JIMYHOCTHOT'O OTHOIICHUA K NU3y4aCMbIM CO6BITI/I$[M, SIBJICHUSM, JIMIIAM,

— (opmupoBaHusi y 00y4aronuxcsi pOCCUHUCKUX TPATUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX W
COLIMOKYJIBTYPHBIX IIEHHOCTEH, TI0JJ00p COOTBETCTBYIOIIETO COJIEPYKAHHS YPOKOB, 3a/IaHUM,
BCIIOMOTATENbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMH 111 00CYXKICHHIA;

— JIEMOHCTpALMI0 OOy4YaromuMCs MPUMEPOB OTBETCTBEHHOTO, TPaXJAaHCKOTO MOBEACHUS,
MPOSIBIICHUSI YEJIOBEKONIO0MST U J100pOCepedHOCTH, dYepe3 MoAOOp COOTBETCTBYIOLIMX
TEKCTOB JUIsl UTEHUS, 3a71a4 JUIsl pellieH s, TPOOIEMHBIX CUTYaIUi U 0OCYXKJICHHUS B KJIacce;
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— TpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI C 00YHaIOIIUMHUCS: UHTEIUIEKTYaIbHBIX
UTp, CTUMYJHUPYIOIINX TO3HABATEIbHYI0O MOTHBALMIO OOYYAIOIIUXCS; TUCKYCCHH, KOTOphIE
Jat0T 00yYaroIMMCs BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JMANIOra;
rpyIIoBoi paboThl WK PabOTHI B Mapax, KOTOPbIE yyaT 00ydarolmxcs KOMaHIHOW padoTe u
B3aUMOJICHCTBUIO C JPYTrUMU OOYYalOUIMMUCS, CIIOCOOCTBYIOT DPa3BUTHIO KPUTHYECKOTO
MBILLICHUS;

— mno0yxaeHue oOy4aroIMUXcsl COoOM0JaTh HOPMbI TOBEACHUS, TNpaBuiIa OOLIEHHUS CO
CBEpCTHHKAaMM U  TMEJaroraMy, COOTBETCTBYIOLME YKJIaay o00ieo0pazoBaTenbHON
OpraHM3aluy, YCTAHOBICHUE U TIOJIEPKKY T00pOKenaTeIbHON aTMOC(epH;

— opraHuzaimio medcTBa MOTHBHPOBAaHHBIX M 3PYAMPOBAHHBIX OOYYaIOIIMXCS —Hal
HEYCIEBAIOIIMMU OJHOKJIACCHUKAMU, B TOM 4YHCIE€ C OCOOBIMH 00pa30BaTEIbHBIMU
NOTPEOHOCTSAMH, JIAIOMIETO OOYYAIOMIMMCS COLMAILHO 3HAYMMBIM OMBIT COTPYIHHYECTBA M
B3aMMHOM TIOMOIIIH;

— UVHULMHMPOBAHHUE U TOJIEPKKY HCCIIEIOBATENILCKOM ESTEIbHOCTH OOYYaloIIMXCs B paMKax
peanu3ali MMM HHIUBHUIYAIbHBIX W TPYNIOBBIX HCCIEIOBATENBCKUAX IPOEKTOB, YTO JACT
00y4aroIMMCsl BO3MOXKHOCTb ITPUOOPECTH HABBIK CaMOCTOSATENILHOTO PELIEHUS] TEOPETUYECKON
npo0JieMbl, HAaBBIK TeHEPUPOBaHUS U O(hOPMIICHHSI COOCTBEHHBIX HJICH, HAaBBIK YBAXKUTEIHHOTO
OTHOILICHUSI K YYKUM HIeIM, OQOPMIICHHBIM B pabOTax IPYrHX HCCIIENOBATENCH, HaBBIK
MyOJIMYHOTO BBICTYIUICHHS TIEpe]l ayIMTOPUEH, apryMEHTUPOBAHUS U OTCTaUBAHUS CBOCH TOUKU
3pEeHUSI.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «PEILIEHUE
BUOJIOITMYECKUX 3AJTAY»

VY4eOHbII MpenMeT Ha CTYNMEHH CpeaHero oOImero oOpa3oBaHMs 3aBEPIIACT OMOIOTHYECKOE
o0Opa3oBaHHe B LIKOJIE ¥ OPUEHTHPOBAH HAa pACIIMpPEHUE U YIiayOleHHe 3HaHWUN O0ydarommxcs
0 JKUBOH MPUPOJIC, OCHOBAX MOJCKYJISIPHON U KJICTOYHOW OMOJIOTHH, YMOPUOJIOTUU ¥ OMOJIOTHN
Pa3BUTHUSA, TCHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YY€HUS U SKOJIOTHH.

N3yuenmne ydeOHOrO mpeamera Ha YriyOJIeHHOM YpPOBHE OpPHUEHTHPOBAHO HA MOJTOTOBKY
o0ydJaromuxcsi K MOCIEAYIOUIEMY TOJTYYeHHIO OHOJOTMYEecKOro o00pa3oBaHUs B By3ax
Y OpraHu3alMsaX CpeaHero mnpodeccuoHaIbHOr0 oOpa3oBaHusi. OCHOBY €ro cojaepKaHus
COCTaBISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYUYAIOUTIMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECCKUX pa3/elioB OWOJIOTMH B OCHOBHOW mikome. B 10—11
KJlaccax ATH 3HAHMs TMONYYaroT pa3BUTHE. Tak, pacHmIMpeHbl U yriayOieHbl OUONOrHuYecKue
3HAHUSI O PACTEHHUSAX, JKUBOTHBIX, Tpubax, OakTepusix, OpPraHU3ME HYEJOBEKa, OOIINX
3aKOHOMEPHOCTSIX JKU3HM, JOMOJHUTENHFHO BKIIOUEHBI OMOIOTUYECKUE CBEACHUS MPUKIIATHOTO
Y TIOMCKOBOT'O XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI ISl TTOCIETYIOIIETO
BbIOOpa  mpodeccun.  Bo3mokHa ~— Takxke ~— WHTerpanus — OWOJIIOTMYECKUX  3HAHUHU
C COOTBETCTBYIOIIMMH 3HAHUSMHU, TOJYYCHHBIMH OOYUYAIOMIUMHUCS TPU HU3YYCHUH (U3HKH,
XUMUH, Teorpaduu 1 MaTEMATHKH.

CtpykTypa  mporpamMmbl  y4eOHOro  TpeAMeTa  OTPaXKaeT  CHCTEMHO-YPOBHEBBIM
Y DBOJIIOLIMOHHBIA TOJAXOJbl K U3ydeHuto Ouonoruu. CoriacHO UM, H3y4alOTCS CBOMCTBa
Y 3aKOHOMEPHOCTH, XapaKTePHBIE VISl ’KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlUH, IBOTIOIUN
OpraHMYECKOTO MHUpa Ha 3emiie, COXpaHEHHs OHMOJOTHYECKOTO pPa3HOOOpa3us IUIAHETHI.
N3yyaroTcsi OCHOBBI MOJICKYJSIPHOM ¥ KJIETOYHOM OHMOJIOTHH, HSMOPHUOIOTHU U OMOJIOTUH
pa3BUTHS, TEHETUKA W CENEKIUH,  OWOTEXHOJIOTMHW W CUHTETUYECKOW  OHONoTHH;
aKTYaJIM3UPYIOTCS 3HAHHWS OO0ydJalomuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMUH, (U3HOJIOTHUH
YeJI0BEKa, BOIIOIIMOHHOE YUE€HUE, OCHOBBI AKOJIOTHH U ydeHHe 0 buocdepe.

Vuebnsiii mpenMer «PemeHne OMOJIOTHYECKHUX 3adad» MPHU3BaH O0OECIIEUUTHh OCBOCHHE
0o0yJarmuMucss OMOOTUYECKHX TEOpUN W 3aKOHOB, WJACH, MPHUHIIMIIOB W MPAaBWII, JEKAIINX
B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA; 3HAaHUW O CTPOCHHH,
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MHOTO00pa3uM ¥ OCOOEHHOCTAX KIIETKH, OpPraHM3Ma, MOMYJSIUH, OHMOIEHO03a, JSKOCHUCTEMBI;
O BBIJIAIOIIMXCSA  HAYYHBIX  JIOCTHDKECHHUSX, COBPEMEHHBIX HCCICAOBAHUAX B OMOJIOTHH,
MPHUKIAIHBIX AaCMeKTax OWOJIOTMYECKUX 3HAHWUW. [[msi pa3BUTHS | MOJAEpKaHHUS HWHTEpeca
00yJaromuXxcsi K OMOJIOTMH Hapsily CO 3HAYMTEIbHBIM OOBEMOM TEOPETHYECKOrO0 MaTepualia
B COJICP)KaHUU Y4eOHOTO TMpeaMeTa MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTaHOBIICHUS
Y Pa3BUTHS TOW MJIM MHOM 001acTH OMOJIOTHH, BKJIAJIOM OTECYECTBEHHBIX M 3apyOeKHBIX YUEHBIX
B PCIICHUE BAXKHEUIITNX OMOJOTUIECKHIX U IKOJIOTHIECKUX MPOOIIEM.

LEJIN U 3AJJAYN U3YYUYEHUS YYEBHOI'O ITPE/IMETA «PEIHLIEHUE
BUOJIOITMYECKUX 3AJJAY»

Llens n3ydyeHus yueOHOro mpeaMera Ha yriyOoJaEéHHOM YpOBHE — OBJIaJCHHE 00yJarolMMUCS
3HAHUSMHM O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra
U IPUOOpETeHHe  yYMEHUW  UCIONb30BaTh 3TW  3HaHUS B (OPMHPOBAHWU  HHTEpeca
K ONpesieN€HHON o0siacTh Mpo(eCCUOHAIBHON JeSTeIbHOCTH, CBSA3aHHOM € OMOJIOrMed, WM
K BBIOOpPY yueOHOI0 3aBe/IeHUs AT IPOAODKEHHS OMOIOrHYECKOT0 00pa3oBaHusl.

JlocTikeHue Leiau Hu3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriyOJa€HHOM YpOBHE
o0ecreynBaeTcs pelIeHUEM CIeIyIOIUX 3a/1a4:

OCBOCHHME OOYYarOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HaHUIl: 00 OCHOBHBIX OMOJIOIMYECKHX
TEOpUsAX, KOHUENIMSAX, TUIoTe3ax, 3aKOHaX, 3aKOHOMEPHOCTSX U IpaBHJIaX, COCTABIISIOLIUX
COBPEMEHHYI0O  €CTECTBEHHO-HAyYHYI0  KapTMHY  MHpPa; O CTPO€HHHM, MHOIrooOpasuu
¥ OCOOCHHOCTSIX OHMOJIOTMYECKHX CHUCTeM (KJIETKA, OpTaHM3M, IOMYJSALUs, BUA, OMOTEOIEHO3,
6uocdepa); 0 BHLAAIOLIMXCSA OTKPBITHSAX U COBPEMEHHBIX UCCIIEI0OBAaHUSX B OMOJIOTHH;
03HAKOMJICHHE O00YYaroIMXCs C METOJaMHU IO3HAHUS JKUBOM IPUPOJbI: UCCIIEIOBATEIbCKUMU
METOaMU OMOJIOTMYECKMX HayK (MOJEKYJISpPHOM | KJI€TOYHOH OuoIoruu, 3MOpUOIOrHU
¥ OMOJIOTHH PA3BUTHSA, TCHETUKU H CEJNEKIHNH, OMOTEXHOJOTHH W CHHTETHYECKOW OWOJIOTHH,
[AJICOHTOJIOTUH, 3KOJOIMH); METOAAMU CaMOCTOSITEIbHOIO IPOBEACHUS OMOJIOrMUYECKHX
UCCIEOBAaHUN B Ja0OpaTopuu W B Ipupoje (HaOnroneHWe, W3MEpeHHEe, HKCIIEPHUMEHT,
MOJICJIUPOBAHHUE);

OBJaJieHue OOYYaloIUMHUCS YMEHUSMH: CaMOCTOSITEJIbHO HaXOJUTh, aHAJIU3UPOBATh
U UCIIOJIb30BaTh  OMOJOTMYECKYyld  HH(QOpMAIMIO;  MOJb30BaThCd  OMOIOrMYECKOH
TEPMUHOJIOTHENl U CUMBOJMKOW; yCTaHaBIMBaTh CBA3b MEXAY pa3BUTHEM OHOJOTUU
U COLIMAIbHO-?)KOHOMMUYECKHUMH M HKOJIOTMYECKMMH MpoOJieMaMH 4YeJIOBEYeCTBa; OLIEHUBATh
IOCJIEICTBUSA CBOEH JEATEIBHOCTH [0 OTHOIICHHMIO K OKpYKalollled HpUPOAHOH cpene,
COOCTBEHHOMY 3/J10pOBBIO U 3/I0POBBIO OKPYXKAIOLIUX JI0Jei; 000CHOBBIBATh M COOJIOJATH
Mepbl NpOoQHUIAKTUKKM HWHQPEKIMOHHBIX 3a00JeBaHMWIl, NpaBuUiia IMOBEJIECHHUS B IPHUPOJE
u o0ecrieyeHuss  0€30MaCHOCTH  COOCTBEHHOH  JKM3HEAESATENBHOCTH B YpPE3BbIUANHHBIX
CUTyallMsIX MPUPOJHOIO0 U TEXHOTEHHOI'O0 XapakTepa; XapaKTepu3oBaTb COBPEMEHHBIE
Hay4yHbI€ OTKPBITHS B 00J1acTH OMOJIOTHY;

pa3BUTHE Yy OOy4alOLIUXCSl WHTEIUIEKTyaldbHBIX U TBOPYECKHMX CIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBLIAIOIIUMUCS OTKPBITUSIMH U COBPEMEHHBIMH HCCIIEOBAaHUSMH B OMOJIOTHH,
pelaeMbIMi €10 Mpo0JIeMaMH, METOJO0JIOTHEH OMOJIOTMYECKOro HMCCIEIO0BaHUS; MPOBEICHHS
HKCIEPUMEHTAIbHBIX HCCIIEJOBAHUM, peleHus OWOJIOTMYECKUX 33/ad, MOJAEIMPOBAHUS
OHMOJIOrNYECKUX 0OBEKTOB U IIPOLIECCOB;

BOCIIUTaHHE Yy OOYUYaIOLIMXCS IIEHHOCTHOTO OTHOIICHUS K KMBOM TPUPOJAE B IEIOM H K
OTIENbHBIM €€ OO0BEeKTaM W SBJICHUSAM; (OpMHpOBaHHE SKOJOTHYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEIEHHUS B IPUPOJAE; HHTETPALUU  ECTECTBEHHO-
Hay4HbIX 3HAHHN;

npuoOpeTeHre OO0ydYaloIUMUCS KOMIETEHTHOCTH B PAllMOHAIBHOM MPHPOIONOIb30BAaHUU
(coOmroieHrie TpaBUJl TOBEACHHUS B IPUPOJIE, OXpaHbl BHUIOB, SKOCHCTEM, Ouocdeps),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS M 30POBbSI OKpYKAIOUIUX Jtojel (coOoieHnus Mep
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npodunaktuku  3aboneBaHuii,  obOecrneueHne ~ 0E30MAaCHOCTH  KHU3HEAEATEIHLHOCTHU
B UPE3BBIYAMHBIX CHUTYyallMsaX MPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
WCIIOJIb30BaHUS OMOJIOTUYECKUX 3HAHUI U YMEHUI B TOBCETHEBHOM KU3HH;

CO3JJaHME  YCJIOBMH  JUI1  OCO3HAHHOTO  BbIOOpa  OOyYalOMIUMHUCS  WHIUBUIYaJTIbHON
00pa3oBaTeNbHON  TPAeKTOPUH, CHOCOOCTBYIONIEH mocienymomeMy npohecCHOHATEHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C MHIWUBHUIYAIbHBIMH HHTEPECAMU U MOTPEOHOCTIMHU
peruoHa.

MECTO YYEBHOI'O IIPEJIMETA «PEIIEHMUE BUOJIOTMYECKUX 3AAY»
B YYEGHOM IIJIAHE

[IporpamMmMa cocTaBiieHa ¢ y4€TOM KOJMYECTBA YacOB, OTBOAMMOIO HAa M3y4€HHUE IpeaMeTa
yaeOHbIM M1aHoM 11 kiacce. IIporpamMmma paccunTaHa Ha IpoOBeICHHE 4 9 3aHATHN B HEICIIO.
O6mee uncno yaeOHbIx yacoB 136.

Ot60p opraHu3alMOHHBIX (HOPM, METOJOB U CPEACTB OOY4YEHHS OMOJOTHUU OCYIIECTBISETCS
¢ yuéroM cnenu(uKH ero CoAep KaHus M HAIPAaBICHHOCTH Ha IMPOJOJDKEHHE OMOIOrMYecKoro
00pa3oBaHMs B OPraHU3ALUAX CPETHET0 MPOPECCHOHATBHOTO U BBICIIET0 00pPa30BaHMUS.

OOs3aTenbHBIM YCIIOBHEM NpU OOyYeHHH OWOJIOTMM Ha YIIIyOJEHHOM YPOBHE SBIISCTCS
npoBeJecHHEe JTabOpaTOpHBIX U MpakTHUeckux pabor. Takke yuyacTue 00ydarommxcs
B BBIIIOJIHEHUHM  TPOEKTHBIX W y4eOHO-MCCIEIOBATEIbCKUX  paboOT, TeMaTHKa KOTOPBIX
OTpeeNsAeTCs YYUTEIeM Ha OCHOBE MMEIONIMXCA MaTepHaAlbHO-TEXHUUYECKUX PECYpPCOB
¥ MECTHBIX MPUPOIHBIX YCIOBUH.

B TemarmyeckoM MIaHUPOBAHUU I KaXKIOTO Kiacca Mpearoyiaraetcsi pe3epB yd4eOHOro
BpPEMEHH, KOTOPBII yYUTEIh MOXKET WCIOJIb30BATH 10 CBOEMY YCMOTPEHHIO, B TOM YHCIE IS
npoBeJeHUsT O00OOMIAIONINX YPOKOB, 3alIUThl OOYYalOIIMMHUCS MPOEKTHBIX U y4eOHO-
HCCJICIOBATEIILCKUX PadoT.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YUYEBHOI'O IPEIMETA «PEHIEHUE BUOJIOT'MYECKHUX 3ATAY»

Cormacho ®I'OC COO, ycraHaBiIuMBalOTCS TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4arouMuUCs POrpaMM CPEJHEro o0Iero o0pa3oBaHUs: JIUYHOCTHBIE, METANIPEAMETHbBIE U
IIPEIMETHBIE.

JIMYHOCTHBIE PE3VIJIBTATHI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS MPEAMETa BBIJCICHBI CJEIYIOIIHe
COCTABIISAIOLINE: 0CO3HAHUe OOYJYaAIOIUMHUCH POCCUHUCKOW T'paXIaHCKOH WAEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPENIENIEHUIO; HAAUYUe MOMUBAYUU K
0o0yueHHI0 OHMOJIOTUH; YyeneHanpagieHnoe pazeumue BHYTPEHHUX YOEKIACHUH JMYHOCTU Ha
OCHOBE KJIIOYEBBIX LEHHOCTEH M UCTOPHUYECKUX TPAAULMNA Pa3BUTHS OMOJIOTMYECKOrO 3HAHUS;
20MOBHOCMb U CHOCOOHOCMb OOYJAIOLIUXCSl PYKOBOJCTBOBATBCS B CBOEH JeATEIBHOCTU
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYILIUMHU CHUCTEME OMOJIOrMYEcKOro oOpa3oBaHMUS;
Hanuyue npagoCco3HAHUs SKOJIOTUUECKOU KYIbTYPBI, CHOCOOHOCMU CTaBUTb LIEIH U CTPOUTH
’KU3HEHHbBIE TUTAHBI.

JINYHOCTHBIE pe3yNIbTaThl OCBOEGHHA IpenMera «bHONOrMs» HOCTUTalTCs B E€AMHCTBE
yueOHOM M BOCTIUTATENbHON NEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLMOKYJIbTYPHBIMU, UCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MIPUHSATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
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CaMOBOCIUTAHUS M CaMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH MO3ULMU JIMYHOCTH, MATPUOTHU3MA U
YBaXEHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TpyJa W CTapiieMy IMOKOJICHHUIO, B3aUMHOTO
YBOXKCHHS, OEPEeKHOTO  OTHOIICHWS K  KyJAbTYpHOMY  HACICOUI0O W TPaJUIUSAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoae U OKPYKarolen cpee.

JInyHOCTHBIE PE3YNbTaThl OCBOCHUSA Y4EOHOTO MpeAMeTa AOJKHBI OTpa)kaTh FOTOBHOCTh U
CITIOCOOHOCTh 00YYarONIUXCsl PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTPEHHEH TMO3UIIMEH
JUYHOCTH, CHUCTEMOW [EHHOCTHBIX OpPHEHTAIMi, TIMO3UTUBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IICHHOCTSIM  POCCHHCKOrO  OOIIECTBA, pacCIIUpPEHUE
JKU3HEHHOTO OIbITa U OMbITa ACSITEILHOCTA B MPOLIECCE pealiu3allid OCHOBHBIX HAIpPaBIICHUN
BOCIIUTATEIBLHON AEATENLHOCTH, B TOM YHCJIE B YaCTH:

1. Fpamancxoro BOCIIUTAHHUA:

- c(pOopMHUPOBAHHOCTH T'PAXKTAHCKON MO3UIMH 00YYAIOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO
- YJIeHa POCCUICKOro 00I1eCTBa;

OCO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaKEHUE 3aKOHA U NIPABOIIOPS KA,
- TOTOBHOCTb K COBMECTHOW TBOPUYECKOW JESITEIbHOCTH HpPU CO3JaHUM YYEOHBIX MHPOEKTOB,
peleHny y4eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOIOTHYECKUX HKCIIEPUMEHTOB;
CHOCOOHOCTh ONPEENATh COOCTBEHHYIO MO3ULUIO 110 OTHOUICHUIO K SIBJIEHUSIM COBPEMEHHOMN
JKH3HH U OOBSICHSTH €€;

- YMEHHE YUYUTHIBaTb B CBOUX ACHUCTBHUIX HEOOXOAMMOCTb KOHCTPYKTHMBHOI'O B3aUMOJIEHCTBUS
JHOJEH ¢ pa3HbIMU YOEXKACHUSIMH, KYJIbTYPHBIMU LICHHOCTSIMU U COLIMAJIBHBIM I10JIOKEHHUEM;
FOTOBHOCTb K COTPYJHUYECTBY B IMPOLECCE COBMECTHOIO  BBINOJIHEHHS  Y4eOHBIX,
IIO3HABATEIIBHBIX M HCCJENOBATEIBbCKUX 3a/1ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPU 00CYXAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COAEPIKAHUS;

- TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOM EATEIBHOCTH.

2. [IaTpuOTHYECKOr0 BOCIUTAHUS:

- c(OPMHUPOBAHHOCTb POCCUMCKON TPa’KAAHCKOM MJIEHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH Inepel PoawHON, ropAaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH SI3BIK U KYJIBTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIMOHAIBHOT0 Hapoaa Poccuy;
OEHHOCTHOC OTHOHMICHUC K IMPUPOAHOMY HACICIHWIO W MNaMATHHKaM MNPUPOAbI; JOCTHIKCHHAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

- CIIOCOOHOCTB OLIEHMBATh BKJIAJ POCCUNCKHUX YYEHBIX B CTAHOBJIEHHE U Pa3BUTUE OMOJIOTHH,
NOHUMaHMs 3Ha4YeHUsT OWOJIOTMM B IO3HAHWU 3aKOHOB IPUPOABI, B KU3HM YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

- ujeiiHas yOeKIEHHOCTh, TOTOBHOCTD K CIY)KEHHUIO M 3aimuTe OTe-4ecTBa, OTBETCTBEHHOCTD 3a
ero cyan0y.

3. lyXOBHO-HPABCTBECHHOI0 BOCIIMTAHUSA

- OCO3HAaHHUC JYXOBHBIX LIEHHOCTEH pOCCHfICKOFO HapoJa;

- C(l)OpMHpOBaHHOCTI) HPABCTBCHHOI'O CO3HAHMSA, OSTUYCCKOT'O ITOBCACHUA,;

CIIOCOOHOCTH OLICHUBATH CUTyallUIO U TMPUHHUMATHb OCO3HAHHBIC PCHICHUS, OPUCHTUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

- OCO3HAHUC JINYHOT'O BKJIaZlda B TIOCTPOCHHUC YCTOI\/'I‘-II/IBOFO 6y,£[y1[1€1“0;

OTBCTCTBCHHOC OTHOMICHUEC K CBOMM POIUTCIIAM, CO3JJaHUIO CEMbHW Ha OCHOBC OCO3HAHHOI'O
IMPUHATHA LICHHOCTEH ceMEHOM KM3HU B COOTBETCTBUH C TpaaulusIMu HApOJAOB Poccuu.

4. JcTeTHYeCcKOro BOCIIUTAHMA:

- OCTCTHYECKOC OTHOIICHHME K MHPY, BKIIO4Yasd IOCTCTUKY 6I)ITa, HAYYHOTO W TEXHHYECKOIO
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TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

- IOHUMAaHHE YMOIMOHATILHOTO BO3/ICUCTBHUS JKUBOU IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHUE MPOSBIATH KauyecTBa
TBOPYECKOM JINYHOCTH.

5. ®Pu3nueckoro BOCIIUTAHUS:

- TIOHMMaHHE W peau3alus 3J0poBOro M Oe3omacHoro oOpasza XH3HH (370pOBOE NMUTAHUE,
coOI0ficHNe TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHITHH U OTIbIXA,
perynsipHas (u3nueckas aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3HMUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

- MIOHMMAaHUE [IEHHOCTU MPABUJI UHIMBUAYAILHOTO M KOJUIEKTUBHOTO O€30MacHOI0 MOBEICHUS B
CUTYyaLUAX, YTPOXKAKOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

- OCO3HAaHUE TIOCIEJCTBUA W HENPUATHS BpPEAHBIX MPHUBBIYEK (YIOTPEOICHHUS aJIKOTOJIA,
HapKOTHUKOB, KYPEHHUS).

6. TpynoBoro BocnuTaHus:

- TOTOBHOCTD K TPY/Ly, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTb K AaKTMBHOW JE€ATEIbHOCTU TEXHOJIOTMYECKOH M COLMAIBHOW HAIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHULMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBINOJHATH — TaKylO
JESATEIIBHOCTB;

- MHTEpeC K pa3iuyHbIM cdepaM NpodecCHOHANBHON AEATENbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BHIOOP OyayIelt mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

- TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHUIO U caMOOOPa30BAHUIO HA NIPOTSHKEHUU BCEH JKHU3HU.

7. IKOJOrHIEeCKOro BOCIIUTAHMSA:

- DKOJIOTMYECKU IeJIecO000pa3HOe OTHOIIEHHE K MPHUpOJie KaK HMCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CyIlIECTBOBAHUS;

- TIOBBIIIEHHWE YPOBHS JKOJIOTMYECKON KyIbTyphl: MNPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX IMOCJIEICTBUI ISl OKPYKAIOILEN CpeIbl;

- 0CO3HaHMeE INT00ANTBHOTO XapaKTepa 3KOJOTMUECKUX MPoOIeM U MyTel UX pelIeHus;

- CIIOCOOHOCTh HMCIOJIb30BaTh MpHOOpETaeMble NPU HU3YYEHUU OMOJIOTMU 3HAHHUS M YMEHHS
IpU pelIeHuH NMpoOieM, CBA3aHHBIX C PallMOHAIBHBIM MPUPOJIONOJIb30BaHHEM (COOIII0IeHNE
IpaBUJI NOBEACHHUS B IPUPOJIE, HAPABIEHHBIX HA COXPAHEHHE PABHOBECHUS B DKOCUCTEMAX,
OXpaHy BHJIOB, 3KOCUCTEM, OHO-C(hephl);

- AKTUBHOE HETPUITHE ACHUCTBHI, NPUHOCIIIUX BPEI OKPYKAIOIIEH MPUPOIHON Cpele, YMEHUE
IPOTHO3UPOBATh HEOIATONPUATHBIE SKOJIOTHUECKUE TOCIEACTBUS NMPEeNPUHUMAEMbIX JeHCTBUI
U TIPEJOTBpAIIATh UX;

- HaIWMYME pa3BUTOIO DKOJIOIMYECKOTO MBIIUIEHHS, DJKOJOTMYECKONW KYJIbTYpPBI, OIIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIIbHON, KOMMYHUKATHUBHOM M COLMAIBHOM IPAaKTUKE, TFOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOHN JESITETbHOCTH IKOJIOTUYECKOM HallpaBI€HHOCTH.

8. lleHHOCTH HAY4YHOI'0 MO3HAHMS:

- ¢(hOpMUPOBAHHOCTH MHMPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH W OOIECTBEHHOM NpPAaKTHKH, OCHOBAHHOTO Ha JUalore KyJIbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M UUTATENIbCKOM KYJIbTYphl KaK CpeICTBa B3aUMOJAECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

- MOHMMaHHe crenupuKkd OHOJOTMM KaK HayKH, OCO3HaHMs €€ poiu B (HOpMHpPOBaAHHUH
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paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUS 00 OKpYyKaroleM
MHpe KaKk O €IMHCTBE TIPUPOJBI, YEIOBEKa M OO0IecTBa, B IO3HAHUHM IPHUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS,

- yOeKIEHHOCTh B 3HAYMMOCTH OHOJOTHUH JUIi COBPEMEHHOW IMBHIIM3ALMM: OOECIICUCHHS
HOBOTO YPOBHSI Pa3BUTHs MEAWLUHBI; CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemnath pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUYECTBA; MMOUCKA ITyTEH BBIXO/A M3 TTI00ATBHBIX
HKOJIOTHYECKUX MPpoOiIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

- 3aMHTEPECOBAHHOCTh B IMOJYYCHUH OMOJIOTHYECKUX 3HAHUN B LEJSAX MOBBIMICHHUS OO0IIeH
KYJIBTYpPbI, €CTECTBEHHO-HAYYHOH TI'DAMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIMOHAIHHON
IPAaMOTHOCTH 00y4aromuxcs, GOpMUPYyEeMOU MPU U3YUCHHH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IOJlydyaeMble 3HAHUS Ui aHaidu3a W OOBSICHEHUS SBICHHUNA
OKPYKAIOILIEr0 MUPa U MPOUCXOSIIHNX B HEM U3MECHEHHIA;

- yMeHHE JenaTb OOOCHOBaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOLIMXCS
JIAHHBIX C [EJIBI0 OIYYSHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIIOJIB30BaTh OMOJIOrMYECKUE 3HAHUS JUIA PEIIeHHs MpolieM B
pEaNTbHBIX KU3HEHHBIX CHUTYaIUIX;

- OCO3HaHWE IIEHHOCTH HAYYHOW JESTEIHHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOCKTHYIO M
UCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUAYAJIbHO H B TPYIIIIE;

- TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMO00pa30BaHMIO, K
aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMW IO OHOJOTMM B COOTBETCTBUH C >KU3HCHHBIMH
NOTPEOHOCTSAMMU.

B mnporecce noctukeHuss JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS OO0YYarOIIMMMCS MPOTrpamMMbl
cpeaHero oOmiero oOpa3oBaHusi y OOYYalOUIMXCS COBEPUICHCTBYETCS OMOYUOHATbHDILL
umnmesiekm, MpenoIaralonmii chOpPMHUPOBAHHOCTE!

- Camoco3HaHusl, BKIIIOYAIOIIEr0 CIOCOOHOCTh IOHUMATh CBOE SMOLMOHAIBHOE COCTOSIHHE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;
camope2yiupoeanus, BKIKOYAKOUIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATHL OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHUE, CIIOCOOHOCTh aJJalTUPOBATHCSA K AMOLIMOHAIBHBIM M3MEHEHUSM U IPOSBISATh
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

- GHympeHHelu MOomueayuu, BKIIOYAIOIIEH CTpEMJICHWE K JOCTHKECHHIO LEIM M YCIeXy,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JEHCTBOBATh, UCXOMs U3 CBOMX BO3MOKHOCTEH;

- 9Mnamuu, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSIHME IPYTHX,
YUUTBIBaTh €r0 TPU OCYIIECTBICHUUM KOMMYHMKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO;

COYUANbHBIX HABBLIKOG, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPaMBAaTh OTHOILEHHUS C JIPYTHMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS YYEOHOTO MpeaMeTa GKIiouaiom: 3HAuYUMBble JUIS
(GbopMUPOBaHHS MHUPOBO33PEHUS O0YyYarOIMMXCAd MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHBIE)
oOIIeHayYHbIe MOHATHSA, OTpaXKarolllde IEeJOCTHOCTh HAyYyHOW KapTUHBI MHUpa M CHEHU(PUKY
METOJIOB TO3HAHMS, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKaxX (BELIECTBO, JHEPIHs, SBIICHUE,
npolecc, cucTema, Hay4dHbI (akT, HMPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucclieIoBaHue, HaOJI0JEHNE, H3MEpEeHHe, HSKCIEPUMEHT U Jp.); YHHBEpcalbHble Yy4eOHbIE
neiictBust  (MO3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC,  PErYJIATHUBHBEIE),  0OeCHeunBaroye
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBLHON KOMIIETCHIIMH OOYJaronIuXcs;
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
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MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCalbHble y4yeOHbIE ACUCTBUS B IO3HABATEIbHOH U
COLMAJIBHOM MPAKTHUKE.

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPaMMBbl CPEIHET0 00IIero o0pa3oBaHuUs JOKHBI
OTpaxarh:

OBJIa[[eHI/Ie YHUBCPCAJIbHBIMHU yqe6HbIMI/I II03HaBaTCJIIbHBIMHU I[ef/'ICTBI/ISIMI/IZ

1) 6azoevle n0cuueckue deticmeus.

camMoCTOsITeNIbHO  (OPMYNIMPOBaTh M aKTyaJu3upoBaTh MpobOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHWHM 3HAHWM TPUEMBI JIOTUYECKOTO MBIIUICHUs (aHAM3a, CHUHTE3a,
CpaBHEHHUS, KiIacCH(PUKAIMK, OOOOIIECHUS), PACKPBIBATH CMBICT OHOJOTHUYECKUX ITOHATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMHU);
OTIpECIIATh 1NN JIeATEIbHOCTH, 3aJ]aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTh
Pe3yIbTaThI ACATEILHOCTH C TIOCTABIICHHBIMU IEJISIMH;

UCIIOJIb30BaTh OMOJIOTHYECKHUE OHITHS ISl 00bsICHEeHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;
CTPOUTH JIOTHYECKHE PACCYXJCHHUS (MHIYKTHBHBIC, ICITYKTUBHBIC, 10 aHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBICHUSX, (POPMYITUPOBATH BBHIBOJABI U
3aKJTFOYCHHS,

NPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBA JUIsl MPEACTABICHHUS CYIIECTBEHHBIX CBs3eM U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTUYECKHX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PA3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMALIMOHHBIX UCTOUHUKAX;

pa3zpabarbiBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIM3a MMCIOIIUXCS MAaTEPHAIBHBIX U
HEMaTepUalbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIECHUBATH
PHUCKU TOCTIEACTBUI JESTENbHOCTH;

KOOPJIMHHUPOBATH W  BBINOJNHATH pabOTy B  YCIOBUSX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIeM;

2) baszosvie ucciedosamenbekue 0elucmaus.
BJIQJIETh HAaBBIKAMU Y4e€OHO-HUCCIEIOBATENIbCKOW M TMPOEKTHOW JeATeNbHOCTH, HaBBIKaMU
paspeuieHus mpoOIeM; CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITETbHOMY IOWCKY METOJIOB
pellIeHns MPAKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB MO3HAHUS;
UCIIONIb30BAaTh Pa3lIMYHBIC BHJBI JEATCIBHOCTH I10 IIOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAIMH, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYAIUSX, B TOM YHCIE TpU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;
dbopMupoBaTh HAy4YHBIH THI MBINUICHHUS, BJIaJE€Th HAYYHOH TEPMHUHOJOTHEH, KIIOUYEBBIMU
MOHSTHSIMA W METOJIaMU;
CTaBUTh U (GOPMYyIUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYAIM3UPOBATh 3a7auy, BBIBUTATh TUIIOTE3y €€
pElIeHHs, HAXOUTh apTYMEHTBI JUTsI JIOKa3aTeIhCTBA CBOMX YTBEPKICHHUM, 3a]1aBaTh MapaMeTPhl
U KPUTEPUU PEIICHHUS,
AHAIM3UPOBATH MOJYUYECHHBIC B XOJ€ PEIICHHS 3a7aud Pe3yJbTaThl, KPUHTHYECKH OICHUBATh MX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OITBIT,
OCYIIECTBIISITh II€TICHAMPABICHHBI IMOUCK TIEpeHoca CPEeACTB M CHOCOOOB JICWCTBUA B
po)eCCHOHAIBHYIO CPENY;
YMETh NEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACSITETbHOCTH;
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YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE MJIEH, IPEUIaraTh OPUTMHAIBHBIE TIOJXO/bl U PELLICHUS; CTaBUTh IPOOJIEMBI U
3a/1a4H, JOIYCKAIOUIUE AJIbTEPHATUBHBIC PEILICHUS;

3) oeticmesusi no pabome ¢ ungpopmayueii:
OPUECHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(pOpMAIHUU (TEKCTE YIeOHOTO MOCOOHSI, HAyYHO-
HOMYJSIPHOM JIMTepaType, OMOJIOTMYECKHX CIIOBApsAX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX Oa3ax
NaHHBIX, B VIHTepHETE), aHAIM3UpPOBaTh HWHPOPMALHUIO pa3IUYHBIX BUAOB H  (QOpM
NPECTaBICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;
(dbopMynHpoOBaTh 3ampoChl M IMPHUMEHSATh pa3MYHbIE METOABI TPU TOUCKE H OTOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOUMOMH /TSl BBIIOJIHCHUS YUECOHBIX 3a/1a4;
npuoOpeTaTh  ONBIT  UCIOJNB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO (DOPMY MpelICTaBICHHs OMOJIOTHYECKOW HHPOpMAIIUN
(cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U JP.);
UCTIOJIB30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBA IpPH paboTe ¢ OHOIOTHYECKON
uHpOpMaLKel: TPUMEHITh XUMHUYECKUe, (PU3MUecKrne M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHAaTypy, HOMEHKJIATYPY, HCIIOJIb30BaTh W IMPEOOpPa3OBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;
BJIaJICTh HABBIKAMH PACIIO3HABAHUS W 3alUThl MH(GOpPMAIMK, HHPOPMALIMOHHON 0€30MacHOCTH
JMYHOCTH.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMA KOMMYHUKATUBHBIMU HeﬁCTBHHMHZ

1) obwenue:
OCYIIECTBIIATH KOMMYHHKAIIMH BO BCeX c(epax KU3HH; aKTUBHO y4acTBOBATh B JIHAJIOTE WIIH
JMCKYCCHH TI0 CYIIECTBY OOCYKIaeMol TeMbl (yMEHHE 3aJaBaTh BOIPOCH, BBICKA3bIBATH
CY)KII€HHsT OTHOCHTEIBHO BBINOJHEHUS TpejiaraeéMoil 3aja4d, YYUTHIBATH HHTEPECHl U
COTJIaCOBAHHOCTH MMO3MIIUI JPYIMX YYACTHUKOB JHAIOTa MM IUCKYCCHH);
pacno3HaBaTh HeBepOalbHBIC CpeACTBa OOIIEHHs, MOHMMAaTh 3HAYCHHWE CONMAIBHBIX 3HAKOB,
IPEANOCHIIOK BO3HMKHOBEHUSI KOH(IMKTHBIX CUTYalldil; YMETh CMATYaTh KOH(IUKTHI U BECTH
[IEPETOBOPBI;
BJIAJIETh PA3IMYHBIMH CIIOCO0AMHU OOIICHUS W B3aMMOJEHCTBUS; TIOHMMATh HAMEPEHUS JPYTUX
JFOJIEH, TPOSIBIATH YBaXHUTEILHOE OTHOIIEHHE K COOECETHHMKY M B KOPPEKTHOW (opme
(GOpMYIHPOBATH CBOM BO3PAKEHHS
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHSI C MCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

2) cosmecmmuas 0esimenbHOCHb:
NOHMMATh W UCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYaJIbHON paldOTHl Mpu
peleHny OMONIOTNYeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;
BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX AEUCTBUI C yd4éTOM OOLIMX HHTEPECOB HU
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTUBA;
IIPUHUMATh LI€JI1 COBMECTHOW AEATENBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBUS
o €€ JOCTHIKEHHUIO: COCTABJIATh IUIAH JEWCTBUM, paCIpenesaTh POJH C YYETOM MHEHUU
YYaCTHUKOB, 00CYX/1aTh pe3yabTaThl COBMECTHOI pabOTHI;
OIICHMBAaTh KAyeCTBO CBOETO BKJA/Ja M KaXKIOTO YYaCTHMKA KOMAaHJbl B OOLIMI pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;
npejjiaraTh HOBBIE MPOEKTHI, OLEHUBaTh HJAEW C TMO3UIMH HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBJIATL NO3UTHUBHOC CTPATCTHUCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyalUsIX, IPOSABJIATH
TBOPYECTBO U B006pa)KeHI/Ie, OBITh WHUIUAaTUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYJISITUBHBIMU JEHCTBUSIMMU:

1) camoopeanuzayus:
UCIIOJIB30BaTh OMOJIOTMYECKHIE 3HAHUS JUTS BBISBJICHUS MTPOOJIEM U UX PEIICHUS B KHU3HCHHBIX
1 y4eOHBIX CUTYAIIHSIX;
BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IEJIEBBIC W CMBICIOBBIC YCTAaHOBKH B CBOHMX
JNEHCTBUSX M MOCTYIKAX MO OTHOIICHHIO K KHBOW MPUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKAFOIIHX;
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIBHYIO JCSTEIBHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIC 3a/ladll B OOpPa30BATEIBLHON NEATEIHHOCTH H
KU3HCHHBIX CHTYaIUsX;
CaMOCTOSITENTLHO COCTABJIATH IUJIAH PEIICHUs TPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIIOYTCHUH;
JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;
pacuIMpsATh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;
JIeNIaTh OCO3HAHHBIA BEIOOD, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
OLICHUBATh IPHOOPETEHHBIN OIIBIT;
Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IMHPOKOW 3PYIUIIMU B PA3HBIX 0OJACTSIX
3HaHWi1, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIA M KYJIBTYPHBIH YPOBEHB;

2) cCamoKoHmpob.
JlaBaTh OIIEHKY HOBBIM CHTYalUsM, BHOCHTH KOPPEKTHBBI B JESATEILHOCTH, OLECHHBATH
COOTBETCTBHE PE3YJIBTATOB LIEIISM;
BJIaZIETh HAaBBIKAMHU IT03HABATEIBHOM pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHH M
MBICJIMTEIBHBIX TPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMM; MCIOJB30BaTh MPUEMBI pedIIeKCHI
JUTSL OLICHKH CHTYAI[MH, BBIOOpA BEPHOTO PEIIECHUS;
YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHHS 110 UX CHIKEHHUIO;
PUHUMATh MOTHBBI M APT'YMEHTHI IPYTUX TPH aHAIIU3€ PE3YIbTATOB JEATEIBHOCTH;

3) npunsimue cebs u Opyeux:
MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTHBBI U apTYMEHTBI JPYTHUX TIPH aHAIHU3E PE3YJIbTATOB JICITCILHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKU;
pa3BHBaTh CIIOCOOHOCTH MOHMUMATh MUP C MTO3UITUH JIPYTOr0 YeIIOBEKA.

I[TPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3yabTaTbl OCBOCHHUS COJEpXKaHMs Y4eOHOro MpeaMera Ha yriIyOoJa&éHHOM
YpOBHE OpPHUEHTHUPOBAHBI Ha ob0ecreyeHue MNpoPUILHOTO O0OYyYEHHs CTapIIEKIaCCHUKOB
O6uonornu. OHU BKJIIOYAIOT: creuupuueckue Juisi OHOJOrMM Hay4HblEe 3HAaHUS, YMEHHUs
U CIOCcOObI JIEMCTBUH 1O OCBOEHHIO, HWHTEPIIPETallid U MPeoOpa3oBaHUIO 3HAHUN, BUIBI
NEeSITebHOCTH IO MOJIyYeHHIO HOBBIX 3HAHUH M MX MPUMEHEHHIO B Pa3IUYHBIX Y4YeOHBIX,
a TaKKe B pealbHbIX JKU3HEHHbIX cuUTyanusx. [IpenMeTHble pe3ynbTaThl MPEACTaBIEHBI IO
rojlaM U3y4eHusl.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yU€OHOIO MpeIMeTa I0JKHBI OTPaXaTh:

1) copMupoBaHHOCTH 3HAHUI O MECT€ W pOJU OHOJOTMHM B CUCTEME E€CTECTBEHHBIX HAYK,
B (DOPMHUPOBAaHUM E€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B IO3HAHUM 3aKOHOB MPHUPOIBI
U pelIeHuH  MpoOJieM  palMOHAJIBHOIO  MPUPOAONOJIb30BAHUS; O BKIAJAE  POCCUHCKUX
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U 3apyO0eXHBIX YYEHBIX B Pa3BUTHE OUOJIOTHH;

2) BIaJicHUE CUCTEMON OHMOJIOTHUYECKUX 3HAHUMN, KOTOpas BKJIIOYACT: OCHOBOIOJATAIOIINE
OMONOTUYECKUE TEPMUHBI M MOHATHS (KU3HB, KIJIETKa, OPTaHHU3M, METabOJIM3M, rOMEOCTas,
CaMOpEryJslius, CaMOBOCIHPOM3BEIEHUE,  HACIEICTBEHHOCTb, H3MEHYMBOCTb,  POCT
U pa3BuTHe); Ouomormueckue teopuu (kinerounas teopus T. llIBamna, M. Illneiinena, P.
BupxoBa; xpomocomHas Teopus HacieacTBeHHocTd T. Moprana); yuenus (H. MU.
BaBunoBa — o0 neHTpax MHOroo0Opasus M IPOUCXOKACHUS KYJIbTYPHBIX PAaCTEHMI); 3aKOHBI
(exnHOOOpa3ust IMOTOMKOB II€PBOrO  IOKOJEHUS, PpACLICIUIEHHMsS, YUCTOTHl TaMeT,
HE3aBUCUMOTO HacienoBaHus ['. Menzaens; rOMOJIOTMYECKMX PSAJOB B HACIEIACTBEHHOMU
n3menunsoctu H.M. BaBunosa); npuHIunel (KOMIJIEMEHTAPHOCTH);

3) BiaZieHWe OCHOBHBIMHM METOJAMH HAYYHOTO IMO3HAHMSA, HCIIOJIB3YEMbIX B OMOJIOTMYECKHX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (ONMHUCAaHUE, U3MEPEHHE, HAaOII01€HUE, SKCIIEPUMEHT);

4) yMeHue BBICNATH CYUIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U dYKApUOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uuclie OakTepuil, TpuOOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKA; CTPOEHMSI OPraHOB M CUCTEM OPIraHOB PAaCTEHU, )KUBOTHBIX, YEIOBEKA;
IPOLIECCOB  JKU3HENEATEIbHOCTH, IPOTEKAIOUIMX B OPraHM3Max pPacTeHHUH, IKUBOTHBIX
Y YCJIOBEKA; OWOJIOTMYECKHUX TIPOILECCOB: OOMEHa BEIIeCTB (MeTaboymM3M), TNpEeBpaICHUs
SHEepruu, OpoXKeHMs, aBTOTPOPHOrO U reTepoTpoHOro THUIOB HNUTAHUSA, (POTOCHHTE3A
U XEMOCHHTE3a, MHTO3a, MeEH03a, TraMeToreHesa, A3MOpHOreHe3a, MOCTAIMOPHOHAIBHOIO
pasBUTHs,  pa3sMHOXKEHHS,  HUHAUBUIYAJILHOTO  pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA; HICKYCCTBEHHOT'O 0TOOPA;

5) yMeHue ycCTaHaBIMBaTb B3aUMOCBA3M MEXAYy OpPraHOMJIAMH KJIETKM M UX (YHKLHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (PYHKIUSIMH; MEXTYy OpraHaMHd U CUCTEMaMH OPraHOB
y pacTeHUuil, XHMBOTHBIX W Y€JIOBEKa M MX (QYHKLUUAMHU; MEXKAY CHUCTEMaMU OPraHOB U UX
(GYHKIMAME, MEXAYy JTamaMu OOMEHa BEINECTB; ATallaMH KJIETOYHOTO IUKJIA W KU3HEHHBIX
IIUKJIOB OPraHU3MOB; JTalaMd 53MOPUOHATIBHOIO PA3BUTHUS; TEHOTUIIOM U (EHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHHUS;

6) yMeHHe BBIABISATH OTJIMYUTENIbHbIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE DPACTCHMH,
KUBOTHBIX U YEJIOBEKA;

7) yMEeHHE HCHOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJOTMYECKYI0 TEPMHUHOJIOTHIO
Y CUMBOJIMKY JUJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMaTHUYECKHUX TPYIIIL;

8) ymeHue pemaTh OMOJIOTHYECKUE 3a/]auil; BBIABIATH IPUUUHHO-CIIEICTBEHHBIE CBA3H MEXIY
UCCJIETyEMbIMU OHOJIOTUYECKUMH TIPOLIECCAMU U SIBJICHUSMHU; JENaTh BBIBOJABI U IIPOTHO3BI
Ha OCHOBAHMH IOJIY4YEHHBIX PE3YJIbTATOB;

9) yMeHue BBINOJHATH JAOOPATOPHBIE M MPAKTUYECKHE padOThl, COONIOAATH IMpaBWia IMpPU
paboTe ¢ yueOHbIM U 1a00opaTOpHBIM 000pYI0BAHUEM;

10) ymeHHe BBLABUTaTh THUIIOTE3bl, MPOBEPSITh HUX HKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJYyYEHHbIE PE3Yy/IbTaThl U I€aTh BIBOIbI;

11) ymenue ydacTBOBaTh B y4eOHO-HCCIIEIOBATEILCKOM paboTe MO OHOJIOTHH, DKOJIOTHH
U MEJUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJBbHBIX HAayYHBIX OOIIECTB, U MyOJIMYHO MPEACTaBIATH
MOJIyYEHHBIE PE3YJbTaThl HA YYCHUUECKUX KOHPEPEHIUSX;

12) yMmeHHe OLEHMBATh JSTHYECKHE AacleKThl COBPEMEHHBIX HCCIEOBaHUN B 0biacTu
OMOJOTUM U METUIMHBI (KJIOHUPOBAHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAaMpaBiICHHOE
M3MEHEHNE TeHOMa U CO3/JaHie TPAaHCTEHHBIX OPTaHNU3MOB);

13) ymeHume BIameTh OCHOBHBIMH METOJAMH HAYYHOTO TIIO3HAHUS, HCIOIb3YEMbIMA
B OMOJIOTUYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB U DKOCHUCTEM (OINMCaHHe, H3MEpEHUe,
HaOJI0/IeHNe, HKCIEPUMEHT); CIIOCOOaMH BBISIBJICHHUS U OIIEHKHM aHTPONOTE€HHBIX W3MEHEHUM
B IIPUPOJIE;

14) ymeHue BBIIENATH CYIIECTBEHHbIE IPU3HAKU: BUAOB, OHOT€OLIEHO30B, 3KOCHCTEM
u Ouocepsl; CTaOWIN3HPYIOIIETO, JABMXKYLIETO W pa3pbIBAIOIIEro €CTECTBEHHOTO OTOOpa;
AJIONATPUYECKOT0 ¥ CUMITATPUYECKOTr0 BUA000pa30BaHUsl; BIUSHUS JBIKYIIUX CUJI ABOJIIOLUN
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Ha TeHO(OH] MONYJISIIHUK; TPUCTOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepeIoBaHH
HalpaBJICHUH 3BOJIIOLNHU; KPYTOBOPOTA BELIECTB U OTOKA SHEPIMU B IKOCUCTEMAX;

15) ymeHue ycTaHaBiIMBaThb B3aUMOCBSI3U MEXIY IPOLECCAMU 3BOJIOLMHU; JBMKYILIUMU
CHJIaMH aHTPOIIOr€He3a; KOMIIOHEHTAMU Pa3IMYHBIX HKOCHUCTEM U MPHUCIIOCOOIECHUSAMH K HUM
OpPTraHU3MOB;

16) ymeHue BBISABIATh OTIMUYUTENbHBIC IPU3HAKU KUBBIX CHCTEM; IPUCIOCOOIEHHOCTh BUJIOB
K cpefie oOuTaHMsA; aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM; B3aUMOCBS3EU
OpPraHU3MOB B COOOIIECTBAX; AHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

17) ymenue ucnonb3oBaTb COOTBETCTBYIOLIME APIYMEHThI, OMOJIOTMYECKYI0 TEPMHHOIOIHIO
U CUMBOJIMKY JUISI JIOKa3aTelbCTBA POJCTBA OPraHM3MOB DPA3HBIX CUCTEMATHUYECKUX TIPYIIIL;
B3aMMOCBSI3M OPTaHU3MOB M Cpellbl OOMTaHUs; €AMHCTBA YEJIOBEYECKHX pac; HEOOXOIMMOCTU
COXpaHEHMsI MHOrooOpa3us BHUJOB M SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS IPUPOJBI
U YEeJIOBCUECTBA,

18) ymeHue pemars OHONOrMYECKHE 3a/laud; BBIABISATH MPUUYMHHO-CICICTBEHHbBIE CBSI3U
MEXIY HCCIEAYEeMbIMH OHOJOTMYECKMMH IPOLECCaMU U SBJICHUSAMH; JEJaTb BBIBOJIBI
Y MIPOTHO3bI HA OCHOBAHUU TOJY4YE€HHBIX PE3yJIbTAaTOB;

19) ymenue ocymiecTBIsATh OCO3HAHHBINA BBIOOP Oyaymiei mpodecCHOHANBHON AESITeIbHOCTH
B o0yslacTM  OWOJIOTMM, 3KOJIOTUH, TPHUPOJIONOJIB30BAHUS, MEIULIMHBL, OHOTEXHOJOIHH,
NICHIXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3SHCTBA, MHIIEBOW MPOMBINUIEHHOCTH; YTIyOIsATh
[IO3HABATENIbHBIM HHTEpEC, HANpPaBICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOILEH
npodecCuu ¥ MPOJOJDKEHHWE OHOJIOTMYECKOro  OOpa3oBaHMs B YUPEXKACHHUSIX  CPEIHErO
po¢eCCHOHATIBHOIO U BBICILIET0 00pa30BaHUs.

COJAEP/KAHUE

Tema 1. buosorus kak nayka (1 u)

CoBpemeHnHass Ouonorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTUS OMOJIOTHH.
buonornueckne Hayku u u3ydyaeMble HUMHU TpoOnembl. DyHIaMEHTaIbHBIC, TPHUKIAIHBIC
Y TIOUCKOBBIE HAYYHBIE HUCCIIEIOBAHNUS B OMOJIOTHH.

3HaueHue OHOJOTHH B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.
[Tpodeccun, cBs3aHHble C Ouonorued. 3HaueHHe OWOJIIOTHUM B MPAKTUYECKON eATeNbHOCTU
YeJIoBeKa: MEIUIIMHE, CEJTbCKOM X03sIMCTBE, MPOMBIITUIEHHOCTH, OXPaHE MPUPO/IHI.

JdemoncTpanuu

[Toptpersr: Apuctorens, Teoppact, K. Jlunnelt, XK. b. Jlamapk, Y. [dapsun, V. I'apseii, I'.
Mennens, B. W. Bepnanckui, HW.II. IlaBnos, U. 1. Meunukos, H. M. Basumos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuier u cxembl: «CBsi3b OWONIOTUM C APYTUMHU Haykamu», «CucTema OHOIOTHYECKUX

HayK».

Tema 2. ’KuBble cucTeMbl U UX H3y4eHue (2 4)

JXuBble cucteMbl Kak mHpeaMeT u3ydeHus: Ouosnoruu. CBONCTBA JKHMBBIX CHUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CJIO)KHOCTh U YHOPSAJOUYEHHOCTD
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHU3alus, CaMOBOCIIPOM3BEICHHUE, Pa3ApPaXKUMOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE.

VYPOBHM  OpraHu3aldy  JKUBBIX CHCTEM: MOJIEKYJISPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJISIHHOHHO-BUIOBO, 3KOCHCTEMHBIN (OnoreoneHOTUYECKUI),
6uocdepusiid. Ilpomeccrl, mpoucxoasdue B KUBBIX cucreMax. OCHOBHBIE MPHU3HAKH >KHUBOTO.
Kuzsp kak popma cymectBoBanusi Matepun. Hayku, nsydaromniyie >KuBble CUCTEMbI Ha pa3HbIX
YPOBHSX OpPraHU3aLNH.
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W3yuenune XHUBBIX cuUCTeM. Meronsl Ouonornyeckoil Hayku. HalOmionenuwe, u3mepeHue,
SKCHEPUMEHT, CHUCTeMaTHh3auus, MeraaHanu3. lIoHsaTMe o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHoi. IlnanupoBanue skcnepumeHnta. IlocranoBka u mposepka rumno-te3. Hynesas
runore3a. [lonsatue BeIOOpPKU U €€ gocToBepHOCTh. Pazopoc B 6uonornueckux naHHbeix. OneHka
JIOCTOBEPHOCTH MOJYYCHHBIX pe3yibTaToB. [IpUUMHBI MCKAXKEHUS PE3YJIHbTATOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

Tabmuipl 1 cxembl:_«OCHOBHbBIE TIPU3HAKU KHU3HWY», «buonornueckue cucrembl», «CBoOMCTBA
JKUBOM Marepun», «YpPOBHU OpraHU3alUU >KUBOH MPUPOABD», «CTpOEHHE KUBOTHOM KIIETKW»,
«Tkanu KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOTrO oOpranusma», «buoreoreHnos3y,
«buocdepay, «MeTobl U3yUEHHS] KUBON TPUPOIBI».

O6opynoBanue: J1abopaTopHOEe O0OpYHOBAaHUE IS MPOBEICHUs HAOMIOACHUM, U3MEPCHHA,
SKCHEPUMEHTOB.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI

I[IpakTtuueckas pabora «/crnonbp3oBaHue Pa3NTUUYHBIX METOIOB MPU U3YUEHHH >KHUBBIX
CHUCTEM).

Tema 3. buosorus kiaerku (2 4)

Knerka — cTpyKTypHO-(QYHKIMOHANbHAA €AMHULA >KUBOTO. VCTOPHS OTKPBITHS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. llneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.

Meroas! MOJIEKYJISIPHOM W KJIETOYHOM OHOJIOTMH: MMKpPOCKOIUS, XpomaTtorpadus,
anekTpodope3, METOJ MEUYEHbIX AaTroMoB, AuddepeHnnanbHOe  LEHTpUdyrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uxkcuposannvlx Kiemokx. DIEKTPOHHAS MHUKPOCKOIIHUS.
Kongokanvnasa muxpockonus. Bumanvroe (npusicusnennoe) usyyenue Kiemox. 1

JdemMoHcTpanuu

IToptpeTsr: P. I'yk, A. JleBenryxk, T. IIIBanH, M. eiigen,
P. Bupxos, K. M. bap.

Tabnuupl u cxembl: «CBETOBOW MHMKPOCKOI», «JIEKTPOHHBIH MHKpOcKomy, «McTopus
Pa3BUTUSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHMe: CBETOBOW MMKPOCKOI; MHKpOIIpENapaTbl PAaCTUTEIbHBIX, JKUBOTHBIX
1 OaKTepuabHbBIX KJIETOK.

JlabopaTopHble U IPaKTHYeCKHE PadoThI

I[IpakTuueckas pabora «/3yuyeHue METOAOB KJIIETOUHON OMOIOTUI.

Tema 4. Xumnueckasi opranuzanus kjaetku (10 u)

XHUMHUUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIIbTPaMHUKPOdJIeMEHThI. Boaa u e€ poib kak
pacTBOpHUTENS, peareHTa, Yy4YacTHE B CTPYKTYpPUPOBAaHUM  KIETKH,  TEIUIOPETYJIALMH.
MuHepanbHbIe BEIIECTBA KIETKH, UX OMoioruyeckas poib. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KiIEeTKH. buonormueckue mnonuMmepsl. benku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoil Mosiekynbl. IlepBuuHas cTpykTypa Oenika, MenTHAHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAsl CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIMN OEIKOB.

VYrneBonbl. MoHOCaxapuabl, aucaxapujibl, OJIUTOCaxapuabl M mojucaxapuabl. OOmmil miaH
CTPOEHUs M (PU3NKO-XMMHUYECKHE CBOMCTBA YIi1eBOA0OB. bruonornueckue QpyHKIMH yrIeBOA0B.

Jlunuaer. I'uapodunsHo-THIPpOGOOHBIE cBOMcTBA. Knaccudukarms munuaoB. Tpuraunepumsl,
dochomunuapl, BOckH, cTepouibl. buonornyeckue ¢yHkuuu aunuaoB. OOmue CBOHCTBa
OMOJOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JHK u PHK. Ctpoenune HyknenHoBbIX kucinoT. HykieoTuusl.
[Tpunuun xommuementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas crnmpains.
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Mecronaxoxaenue u 6nonornyeckue pynkunu JJHK. Buasr PHK. @ynkunn PHK B knetke.

Ctpoenne mosiekyinbl AT®. Makposprudyeckue cBsizu B Mojiekyie AT®. buosormyeckue
¢ynkunun AT®. BoccranoBlIeHHBIE TIEPEHOCUNKHU, UX (PYHKIIUHU B KJIETKE.

CrtpykrypHas Ouosorus: Ouoxumuyeckue U OModU3NUECKHE HCCIeIOBAaHUS COCTaBa
U TIPOCTPAHCTBEHHON CTPYKTYpbl OuOMONEKyl. Modenupoganue cmpykmypol U yHKYuUll
buomonekyn u ux Komniexkcos. KomnvromepHuill Ouzain u opeaHudyeckuil cuHmes OUOMOIEKY
U UX HeNPUPOOHBIX AHANLO208.

JdemoHcTpauuu

[Toptpertst: JI. ITonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkiuH.

Juarpammbl:  «PacnpeneneHne  XMMUYECKHMX  3JEMEHTOB B HEXKUBOM  MPUPOJEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAE.

Tabnuubr u cxembl: «llepuoanueckass TaOnauIa XUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOIbI», «BemecTBa B cocTaBe Opranu3moB», «CTpoe€HHE MOJIEKYNBI Oenkay,
«CTpyKTYpBl 0€IKOBON MOJEKyNIbl», «CTpoeHHE MOJEKYN YIiieBoJgoB», «CTpoeHHne MOJIEKYI
aunuaoBy, «HykinenHoBble KUCIOTD, «CTpoeHue MoneKysibl ATOx».

O6opynoBaHue: XuMUUecKast Iocy1a 1 000pyI0BaHHe.

JlaGopaTopHble U NPAKTHYEeCKHE PadOThI:

1. Jlabopatopuas pabora «OOHapyxkeHue OEIKOB C IIOMOIIBI0 KayeCTBEHHBIX
pEaAKLIHiN».

2. Jlabopatopuasa pabora «lccnegoBaHue HYKJIEUHOBBIX KHUCJIOT, BBIJEICHHBIX W3
KJIETOK Pa3JIMYHbIX OPraHU3MOB.

Tema 5. Ctpoenue u pyHkunu kierku (8 4)

Tunbel KIeTOK: »yKapuoTHuUecKas WU IpokapuoTuyeckas. CTpyKTypHO-(YHKIHOHAJIbHbIE
00pa3oBaHus KJIETKH.

CtpoeHue npokapuoTHYeCKoi KiaeTku. KierouHnas creHka Oaktepuii W apxei. OcoOeHHOCTH
CTpOCHHUsI TeTepoTpoPHO M aBTOTPO(GHONW NPOKAPUOTHYECKHX KIETOK. MecTo M poib
IPOKapHUOT B OMOIIEHO3aX.

Crpoennie ¥ (QyHKIMOHMPOBAHUE SYKapUOTHYECKOM KieTku. [lmazmarmueckas memOpana
(mrazmanemma). CTpykTypa IUla3MaTu-yec-Koi MeMmOpaHbl. TpaHCIIOPT —BeIIECTB  uepe3
IUIa3MaTHYeCKyt0 MeMOpaHy: mnaccuBHbIM (nuddy3us, obneryéHHas nud¢ysus), aKTUBHBIN
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabota
HATPUN-KATMEBOTO HAacoca. JHAOIMTO3: MUHOLUTO3, (haroruTo3. Dk3omuuTo3. Kierounas cTeHka.
CrpykTypa U pyHKINU KJIETOYHOM CTEHKH PacTeHU, rpuoOoB.

Huronmnaszma. Ilutozoms. I[lutockener. JIBwkeHue muTOmIa3Mbl. OpraHoubl KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HomiIazmMarndeckas cetb (OIIC), annmapat I'ombmxu,
JU30COMBI, MX CTpoeHHE U PyHKUIHMU. B3auMocBsi3b OJHOMEMOpPAHHBIX OPTraHOMIOB KIETKH.
Crpoenue rpanyiaspHoro perukyinyma. CHHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX
MeMOpaH. ['magkuii (arpaHyssipHbI) SHAOIIa3MaTHUYECKU peTUKyayM. CekperopHas (yHKIUS
annapara ['onpxu. TpaHcopT BemlecTB B KJIETKE. Bakyonn pacTUTENbHBIX —KIIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWABI KIETKH: MUTOXOHAPUM, IUacTHibl. CTpoeHue U (GyHKUUU
MUTOXOHJIpUH U maacTul. [lepBuyHble, BTOPUYHBIE U CJIOKHBIE MJIACTHU bl (POTOCUHTE3UPYIOIINX
3YKapuoT. XJI0POIJIACThl, XPOMOIUIACTBI, JIEUKOIMJIACTHI BBICIINX PACTEHUH.

HememOpanubie opraHounsl kietku CTpoeHHe M (DYHKIMM HEMEMOpPaHHBIX OpPraHOWIOB
kjaeTku. PuGocombl. Mplmeunsle kiaeTku. MukporpyOouku. Knerounsnii nentp. Ctpoenue
U IBIDKEHUE )KTYTUKOB U pecHUYeK. MUKpOTpyOOUKH 1uToria3Mel. LleHTpuosns.

Snpo. O6onouka sApa, XpOMAaTHH, KapuoIiazMma, SAPBIIIKH, HX CTPOCHHE U (QYHKIIUH.
SAnepusiii OenkoBeld MaTpuKe. [IpocTpaHCTBEHHOE pacHoiOKEHHE XPOMOCOM B MHTEp(azHOM
A1pe. Dyxpomamun u 2emepoxpomamuH. benku XpoMaTiHa — THCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapuUOT (pacTUTENbHOM,
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KUBOTHOMU, TPUOHON).

JdemoHcTpauuu

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

Tabmuup! u cxemsl: «CTpoeHNE 3YKAapHOTHUECKOH KIETKH», «CTPOCHHE KHUBOTHOH KICTKH»,
«CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHHe MHUTOXOHIApum», <«npo», «CtpoeHue
POKAPHOTHYECKOH KIICTKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI; MUKPOIIPENapaThl PaCTUTEIIbHBIX, )KUBOTHBIX KIJIETOK;
MHKPOIIpETIapaThl OaKTepHUaIbHBIX KIETOK.

JlaGopaTopHble H NPpaKTHYeCKHe PAGOThI

1.JlabopaTtopHas pabGoTa «/3ydeHne cTpoCHUS KIECTOK PA3IUIHBIX OPraHU3MOB.

2. llpaktuueckas paboTa «/3ydeHne CBOMCTB KIIETOYHONH MEMOpPAHBI».

3. JlabopartopHas pabora  «MccremoBaHme —mIa3MoiiM3a M JEIUIa3MOJIU3a
B PACTHTEJBHBIX KIETKaX).

4. IlpaxTuueckass pabGora «l3ydeHue MBWKEHHS LUTOIUIA3MBI B PaCTUTEIBHBIX
KJIETKax).

Tema 6. O0MeH BelllecTB U NMpeBpallleHHe YIHEPTUHU B KJeTke (9 1)

AccuMuISIvSL ¥ AUCCUMUIISIUS — JIB€ CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIH ¥ rerepoTpodHBId.  YYacTue  KHCIOpoJa B OOMEHHBIX  IPOIECCaX.
OHepretudyeckoe oOecrieueHue kieTku: mnpeBpameHue ATd B oOMEHHBIX —Mpoleccax.
@epMeHTaTUBHBIM XapakTep peakUMid KIETOYHOro meradbonusma. depMeHThI, UX CTPOECHHE,
cBoiictBa u mexaHusM JeicTBus. Kodepmentsl. Otnuuns (EepMEHTOB OT HEOPTraHUYECKHX
KaTain3aTtopoB.  benku-akTuBaTOpel W OCIKU-MHTHOUTOPHI.  3aBUCHMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIINI OT pa3NUYHbIX (PAKTOPOB.

IlepBHuHBI CHMHTE3 OpraHMYEecKuX BewmecTB B KieTke. dorocunTe3. Ponp XyopomiacTtoB B
nporecce porocunteza. CBeroBas u TemMHoBas ¢asbl. [IpogykTuBHOCTH hoTOCHMHTE3a. Briusinue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTH POTOCHHTE3a. 3HAYCHNE (POTOCUHTESA.

Xemocunre3. Pa3HooOpa3zue opraHu3MOB-XEMOCHHTETHKOB: HUTpUULUpYIolue OaKkTepuw,
xene300aKTepuu, cepodaKTepru, BOJIOPOIHbIE OakTepun. 3HaUeHUEe XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Buabl Opoxenus. IlpoaykTsl Opo’keHHs M UX MCIIOJIB30BaHHE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHM3MBI KaK OOBEKTHI OMOTEXHOJOTUM U BO30YIUTEITH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl SHEpreTudeckoro ooOmeHa. [loArOTOBUTENBHBIN ATar.
['mukonn3 — GeCKUCIOPOJHOE PACILEIUIEHUE TIIOKO3bI.

buonornueckoe oOkuCIeHHE, WM KIETOYHOE JbIXaHHE. Poilb MHUTOXOHIpHUI B Ipoleccax
O6uosiornueckoro okucieHus. Lluxnmyeckune peakuuu. OxkucnutenbHoe (GochopuarpoBaHue.
[TpenmyiiectBa a3’poOHOro mnyTH oOOMEHa BEUIECTB IMepel aHadpOOHBIM. DPPEKTUBHOCTH
HHEPreTHYECKOro OOMeHa.

JdemMoHcTpanuu

[oprpersr: JIx. ITpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. MuTtuen.

Tabmuuper u cxembl: «®otocuHTE3», «DHepreTudyeckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEeMOCUHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKON; OOOpYJOBaHUE Il IMPHUTOTOBJIEHUS MOCTOSHHBIX
¥ BPEMEHHBIX MHUKPOTIPENapaToB.

JlabopaTopHble U IPaKTHYeCKHe PAd0ThI

1. labopaTtopHuass pabora «/3yueHne KaTAIMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

2. JlabopatopHas pabora «/3ydeHne (pepMEHTATHBHOIO paCIICIICHHS TEPOKCHIA
BOJIOPO/IA B PACTUTENIbHBIX M )KUBOTHBIX KJIETKAX).

3. JJabopaTtopHas padbora «CpaBHeHHE MPOLECCOB (POTOCHHTE3A K XEMOCHHTE3a».
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4. JlabopatopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacseacreennass nngopmManus 1 peaausanus eé B kierke (9 1)

Peakuuu wmatpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MaTPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM uWH(popManuu. ['eHEeTHMYecKHil KO, ero CBOMCTBA.
Tpanckpunuus — matpuunbiii cunte3 PHK. [IpuHIunbel TpaHCKpUIIIUKM: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAUIETbHOCTh, ACUMMETPUYHOCTD.

Tpancnsauus u e€ stanbl. Yduactue TpancnopTHeix PHK B OmocunTese Oenka. YcimoBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTE3€E OEmKa.

Cogpemennvie npeocmagnenus o cmpoenuu 2enos. OpraHuzanus TeHOMa Y IPOKAPUOT
U DYKapuoT. Perynsius akTUBHOCTH TEHOB Yy MPOKApHOT. Perymsmus oOMEHHBIX MPOIECCOB
B KileTke. KieTouHblil romeocTas.

Bupycbl — HeksieTouHbie (OpPMBI KH3HU M OONMUTAaTHBIE Mapa3suThl. CTPOCHHE MPOCTHIX
Y CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. ;Kuswenmwiii yuxn [[HK-cooepocawux
supycos, PHK-coodeparcawux supycos, bakmepuogazos. Obpamuas mpaHcKkpunyusi.

BupycHbie 3a0oneBanus yenoBeka, XHMBOTHBIX, pactenuid. CIINJI, COVID-19, counanbHbie
Y MEJUIIMHCKHE MPOOJIEMBI.

buoungopmamura. Hanomexnonoeuu 6 o6uonocuu u meouyune. Ilpoepammupyemvie hynkyuu
benxos. Cnocobvl docmasKu 1ekapcma.

JdeMoHcTpanmun

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUIA.

Tabnuis! u cxeMmsl: «buocunTes 6enkay, «I eneTndeckuii koay, «Bupycs», «bakrepuodarmy.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI

I[Ipaktuueckas pabora «Co3maHue MOJIEIH BUPYCAy.

Tema 8. ’Knu3HeHHBIH MUK KJIeTKH (6 4)

Knerounsnii nukd, ero nepuonast u peryisinus. Matepdaza u muto3. Oco6eHHOCTH TPOILIECCOB,
npoTekaromux B uHTepdasze. IloaroroBka  kineTku K jgeneHuto.  [IpecuHTeTHuecKuii
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) MEPUO/IbI
uHTEepQa3bl.

Marpuunsii  cunte3  JHK —  permmkanms.  Ilpunnuner  permmumkamuu — JIHK:
KOMILUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIA  CUHTE3, aHTUIIAPALUIEIBHOCTb. MexaHusm
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIN Ha0Op KJIETKU — KAapHOTHI. J{UTUIOMIHBINA M rarjaouaAHbI HAO0OpBl XPOMOCOM.
I'omonornynsie XxpoMocomsl. [10710BbIE XPOMOCOMBI.

Jenenune kneTkn — MUTO3. CTaguu MUTO3a U IPOUCXOAIINE B HUX MPOLECCH. THUIIBI MUTO3a.
Kaprokunes u nutoknHes. buosornueckoe 3Ha4eHHE MUTO3A.

Perynsauus MUTOTHYECKOTO IIMKIA KIeTKU. [IporpaMmupyemas kieTouHas Tubenb — arnonrtos.

Knerounoe sapo, XpoMocombl, (yHKIMOHaJbHas I€HOMUKa. Mexanusmuvl npoaugepayuu,

oughghepenyuposku, cmapenus u eudenu KAemoxK. «ugpposas KAemKa» —
ououngpopmamuueckue mooenu GYHKYUOHUPOBAHUS KIeMKU.
JdemoncTpanuu

Tabmuupl u cxembl: <«OKWU3HEHHBIH LUK KIETKW», «Murtosy, «CTpoeHHE XPOMOCOMY,
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI; MUKpOIpenaparsl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHble U IPaKTHYeCKHe PAd0ThI

1. JJabopaTtopHas pabora «M3yuyeHue XpoMOCOM Ha TOTOBBIX MUKpOMpENapaTax».

2. JlabopaTtopHas pabora «HaOmoneHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIpETNapaTax).

Tema 9. Ctpoenue n pyHkuuu opranusmos (17 4)
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buonornueckoe pasHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KUZHEAEATEIILHOCTY OJHOKIETOUHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJIETOYHbIE TI'pHOBI, OAHOKJIETOYHBIE BOJOPOCIH, JApyrue MnpoTUcThl. KonoHuanabHbIe
OpraHU3MBI.

B3auMocBsa3p 4yacTell MHOTIOKJIETOYHOIO OpraHusma. TKaHu, OpraHbsl W CHCTEMBI OpPraHOB.
Opranusm Kak equHoe neioe. ['omeocras.

Txanu pacrenuil. Tunsl pacTUTENbHBIX TKaHEH: oOpa3oBareibHas, IOKPOBHASL, IPOBOJAIIAS,
OCHOBHas, MexaHudeckas. OcoOEHHOCTHM CTpoeHus, (QYHKUMH U PacHOIOKEHUS TKaHEH
B OpraHax pacTEeHUM.

TkaHu XUBOTHBIX U YeJOBEKA. THIIbI KUBOTHBIX TKaHEH: 3MUTEIHANIbHAS, COEIUHUTENIbHAS,
MbllIeyHast, HepBHass. OCOOEHHOCTH CTPOEHUs, (QYHKLUUH U PACHOJOXKEHHUsS TKaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U I€éHEpaTHBHBIE OpPraHbl pacTeHUil. OpraHbl M CUCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIMU OpPraHOB U CUCTEM OpPraHOB.

Omnopa tena oprannsmoB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHbI! 1 BHyTpeHHUI ckeneT. CTpOEHHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBI>KeHHE OpraHU3MOB. J[BHKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KI'YTUKOBOE,
pecHr4yHOe. JIBM)KEHHME MHOTOKIETOYHBIX pACTEHUM: TpPONU3MBI U HAacTUH. JIBHXKEHHE
MHOT'OKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA: MbllIeyHas cucrema. Peduiekc. CkeneTHble MBbIIIIbI
U ux paboTa.

IIntanue opranusmoB. IloryomeHue BOABI, YIJIEKUCIOTO ra3a W MUHEPAIbHBIX BEILLECTB
pacTEeHUsIMU. [Tutanue KUBOTHBIX.
BHyTpunosnoctHoe ¥ BHYTPUKIETOYHOE MNHIIEBapeHue. [IuTaHue NO3BOHOYHBIX JKHUBOTHBIX.
Otpensl nuiieBapuTensHoro Tpakra. IlumesaputensHblie xenesbl. [lumieBapuTenbHas cuctema
4eJ10-BeKa.

Jpixanue opranm3moB. J[pixanue pactenuid. [[pixanuwe kuBOTHBIX. [uddy3us razoB yepes
HOBEpPXHOCTh KIeTKH. KoxHoe apixanue. [IpixarenbHas mnoBepxHOCTb. JKabepHoe M JI€rouHoe
JpIXaHue. JIpIXaHue TIO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIIOLIMOHHOE YCIIO)KHEHUE
CTpOEHMS JETKUX II03BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHas cucTeMa 4YelloBeka. MexaHusm
BEHTWISILIMM JIETKUX Y NTUL U MIIEKONUTAIOMUX. Perynsauus asixanus. /[pixatenbHble 00bEMBI.

TpancnopT BemecTB y opraHu3sMoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHuil. TpaHCIIOPT BELECTB
y )KUBOTHBIX. KpoBeHocHass cucrtema ue€ opranel. KpoBeHOCHas cHcTeMa IO3BOHOYHBIX
KHUBOTHBIX M 4enoBeka. Cepiile, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyru kpoBooOpareHus.
OBOJIOIMOHHBIE YCIIOKHEHUSI CTPOEHHUS KpPOBEHOCHOW CHUCTEMBbI IMO3BOHOYHBIX >KUBOTHBIX.
Pabora cepaua u e€ perynsmusi.

Beinenenne  y opranuzmoB.  BeigeneHune  y pacteHuid.  BwlneneHue  y )KMBOTHBIX.
CoxkparutensHble Bakyonu. Opranbl BbigeneHus. @PuibTpanus, cexkpeuus U odpaTHOe
BCaChIBaHME KaK MEXAaHHU3Mbl paOOThl OPraHoB BblJeNeHUsA. CBsA3b MOJOCTH Tea ¢ KPOBEHOCHOM
U BBIICIUTENBHON cUCTEMaMM. BpiieneHue y Mo3BOHOYHBIX JKUBOTHBIX M yenoBeka. IToukw.
Crtpoenue u ¢pyHKIIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHE MOYH Y YETIOBEKa.

3ammra y OpraHu3MoB. 3allluTa Y OJHOKJIETOYHbIX OpraHu3MoB. Cropbl OakTepuil M IMCTHI
npocTedmux. 3amuTa Yy MHOTOKJIEeTOuHbIX pacteHuil. Kyrukyma. CpencrtBa mnaccuBHOMU
Y XUMHUYECKOM 3anThl. PUTOHLUIBI.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M X MPOM3BOJHBIE. 3aIIUTa OpraHu3Ma OT
Oone3neil. HMMmyHHas cucremMa 4yenoBeka. KUieTOUHBIH M ryMOpalbHBIA ~ MMMYHHUTET.
Bpoxn€éunapiii ¥ pHOOPETEHHBIN  CIEM(PUISCKAA WMMYHHUTET. BocmanuTenbHble OTBETHI
opranu3MoB. PoJib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

PasapaxkumocTs 1 perynsnus y opraHu3MoB. Pazipa)kxuMocTh y OHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. Pazipa)xuMocTh U peryisinus y pacTeHui. POCTOBbIE BEIIECTBA U MX 3HAYCHHUE.

HepBhas cuctema u pediiekTopHas perynsuus y >kMBOTHBIX. HepBHas cuctema u €€ OoTIenbl.
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OBOJIIOLMOHHOE YCIIO)KHEHHE CTPOECHMSI HEPBHOW CHCTEMBI Y )KMBOTHBIX. OTIENBI I'OJIOBHOIO
MO3ra MO3BOHOYHBIX HMBOTHBIX. Peduekc u pediektopHas ayra. be3ycioBHblE U yCIOBHBIE
pedIIeKCHI.

I'ymopanbHast perynsuus U OHAOKPUHHAs CHCTEMa JKUBOTHBIX U 4enoBeka. JKenesbl
OSHJOKPUHHOM CHCTEMBl U UX TOpPMOHBI. JlelicTBUE TOPMOHOB. DB3auMOCBSI3b HEpPBHOU
Y 3HJIOKPUHHOH cucTteM. I'unoranamo-runogusapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuipl  u cxembl: «OJIHOKJIETOYHBIE BOJIOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpPEHHEE CTpOCHHME HACEKOMBIX», «TKaHU pacTeHHi»,
«Kopuesble cucrtembl», «Crtpoenue crteOns», «CTpoeHHe JHUCTOBOM IIaCTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4venoBekay», «llumeBapurenbHas cuctema», «KpoBeHOCHass cuctemay,
«/pixaTenbHasgs  cucreMa», «HepBHas cucrema», «Koxa», «MplleyHas cUCTEMay,
«BpiaenurenbHas cucreMa», «HIOKpUHHAs cucreMa», «CTpoeHue MbIuby, «MIMMyHUTETY,
«Kumeunononoctuele», «CxeMa NUTaHUSA pacTCHU», «KpOBEHOCHBIE CHUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpoeHHE J0XKAEBOIO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema MIEKONMMTAIOIINX,
«HepsHas cucrema uenoBekay, «Pediuaexcy.

O6opynoBaHMe: CBETOBOM MHUKPOCKOIL, MHUKpONpENapaTrbl OAHOKJIETOYHBIX OPraHU3MOB;
MUKpOIIpenapaTbl TKAHEH; PAKOBUHBI MOJUIFOCKOB; KOJUIEKIIUM HACEKOMBIX, UITIOKOXKHX; KUBBIC
AK3EMIUIIPBl KOMHATHBIX PACTEHHIA; repOapuu pacTeHUi pa3HbIX OT/ENIOB; BIAXKHBIE IIPENapaThl
KUBOTHBIX; CKEJIEThI I03BOHOYHBIX; KOJJIEKIIMH OECIIO3BOHOYHBIX KUBOTHBIX; CKEJIET YEJIOBEKa;
o0opysnoBaHue JUid  JIEMOHCTPAllMd IOYBEHHOTO ¥ BO3AYIIHOIO IHMTAaHUS  PACTEHUH,
pacuierieHus Kpaxmaia M OelKoB 1moja  JAeiicTBueM (epMeHTOB; 00OpyloBaHHE UL
JIEMOHCTpALIMK OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEeJIbHbIX
JBUKCHU; MOZEIIN TOJIOBHOTO MO3T'a PA3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHble M IpaKkTHYeCKUe PadoThI

1. JaGopaTtopHasa pabGora «3ydyeHue TKaHEH pacTCHUII».

2. JJabopaTtopHas pabora «/3ydeHne TKaHEH KUBOTHBIX ).

3. JJabopaTtopHas pabora «/3yyeHre OpraHoOB IBETKOBOTO PACTEHUS.

Tema 10. PazMHOKeHHe 1 pa3sBUTHE OPTraHU3MOB (8 1)

®opMBI pa3MHOXKEHHSI OPTaHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U IMOJIOBOE. Bub
6€ecIo0ro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIISLNA, (parMeHTalHsl, KIOHUPOBaHUE.

[TomoBoe pasmuokenue. [lonoBeie kieTku, uiam ramerbl. Meio3. Cragun meriosza. [loBenenue
XpoMocoM B Meiioze. Kpoccunrosep. buonornueckuii cMpIci Meo3a U IOJIOBOro mporuecca. Meios
Y €r0 MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pazButue. I'ameroreHe3 y kuBOoTHbIX. IlonoBbie sxene3sl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJeTOK. CriepMaToreHe3 u oorenes. CTpOeHHE MOJIOBBIX KIETOK.

Omo10oTBOpEeHHE ¥ SMOPUOHATIBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIIOJIOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHOJIOTHS — HayKa O Pa3BUTHU
opranu3moB. Ctanuu 3MOpHOreHe3a >KMBOTHBIX (Ha mpumepe Jarymku). JpoGnenue. Tumsl
npobnenus. bmactyma, Tunmbl Omactyn.  OcoOGeHHOCTH  ApPOOJIEHUS  MIICKONUTAIOMIMX.
3apopliieBble TUCTKU (TacTpyNiALus). 3akiaJKka OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JINCTKOB.
B3anmMHoe BusiHME yacTel pa3BUBAIOIIETOCS 3apojbliia (AMOpHOHAIbHAS MHIYKINA). 3aKiaKa
IJIaHa CTPOEHHUS JKMBOTHOTO KaK pe3ysibTaT MepapXMUeCKUX B3auMOJEHCTBHUI reHoB. BnusHue
Ha SMOpPHOHAIBHOE Pa3BUTHE PA3JIMYHBIX (PAaKTOPOB OKPY’KAIOIIEH Cpebl.

Poct u pa3Butue xuBoTHBIX. [TocTamMOpuonanbublil nepuon. Ilpsmoe u HenpsiMoe pa3BUTHE.
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Pa3zButue c¢ meramopo3oM y GECIIO3BOHOUHBIX M MMO3BOHOYHBIX >KMBOTHBIX. buomormueckoe
3HAUYEHHUE MPSMOI0 M HEMPSIMOTO DPa3BHUTHs, MX pacnpocTpaHeHue B Ipupoge. Tumsl pocrta
KHUBOTHBIX. DAKTOPBI PETYJSAIMH POCTa )KUBOTHBIX U YenoBeka. CTaauy mocTaMOPHOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [lepuonsl oHTOreHesa uenoseka. CrapeHne M CMEpPTh Kak
OMOJIOTrNYECKHE ITPOLIECCHI.

Pasmuoxxenue u passButue pacteHuil. ['amerodur u cmopodput. Meiio3 B KU3HEHHOM ITHKJIE
pactenuii. O6pa3oBaHue crop B Ipoiiecce Meiio3a. ['amerorenes y pacrenuid. Orio10TBOpeHUE
Y Pa3BUTHE PACTUTENIBHBIX OPraHu3MoOB. JIBOIIHOE OILUIOAOTBOPEHHUE Y LIBETKOBBIX PACTEHMIA.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuuer u cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THMBI OECHoNoro pa3MHOXKCHH,
«Pa3MHOXEHHE XJaMUIOMOHAIbl», «Pa3MHOXKEHHE 3BIJIEHb», «Pa3MHOXKEHUE THUIPBDY,
«Meiioz», «Xpomocombl», «['amerorenes», «CTpoeHue SMIEKIETKM U CIEPMAaTO30HIay,
«OcHOBHBIE CcTaauu OHTOreHesay», «lIpsmoe m HemnpsimMoe pa3ButHe», «Pa3BuTHE MailCKOro
Kyka», «Pa3zButue capanum», «Pa3Butue IArymkmn», «/BOWHOE OIIOJOTBOPEHHE Y LIBETKOBBIX
pacTeHui», «CtpoeHue CeMsIH OJIHOJOJIBHBIX U JBYI0JbHBIX pacTeHui»,
«KU3HEHHBIH LMKI MOPCKOM KamycTbl», <OKM3HEHHBIM LUK MXa», <« KWU3HEHHBIM LUK
NaropOTHUKAY, «KM3HEHHBIA LUKII COCHBI.

O6opynoBaHMe: CBETOBOM MUKPOCKOIl, MHUKpOINpEnaparbl SHIEKIETOK W CIIEpMaTO30UI0B;
Mozelb «L{uKi1 pa3BUTHS JIATYILIKH Y.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI

1. JlabopaTtopuas pabGora «/3ydeHue cCTpOCHHS TOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

2. [Ipaktuueckass pabora  «BblsiBIEHHE TNPU3HAKOB CXOJCTBA  3apOAbIIICH
MIO3BOHOYHBIX JKHUBOTHBIX.

3. JlabopatopHasa pabora «CTpoeHue OpraHoB pa3sMHOKEHUS BBICHIUX PACTCHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIeACTBEHHOCTH M MI3MEHYMBOCTH OPraHU3MoOB (2 1)

WcTopusi ctaHOBIIEHUS U pa3BUTHUS T€HETUKU Kak Hayku. Pabotel I'. Menaens, I'. [le ®@pusa,
T. Moprana. Ponp oTedecTBeHHBIX Y4€HBIX B pa3Butuu reHetuku. Paborel H. K. Konbrosa,
H. U. BaBunoBa, A. H. benozepckoro, I'. JI. Kapmneuenko, 0. A. ®unmunuenxo, H. B.
Tumodeera-Pecosckoro.

OCHOBHbIE TEHETUYECKHE MOHSTHUS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIENbHBIE
TEHbl, AJbTEPHATUBHBIE IIPU3HAKHM, JOMHUHAHTHBIA U PELIECCUBHBIN IPU3HAK, TI'OMO3UIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpuAbl, reHoTul, (eHoTun. OCHOBHBIE METObl T€HETHKU:
rUOPHI0IOTHUECKUH, IUTOJIOTMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JdemMoHcTpanuu

[Hoptpetsr: I'. Mennens, I'. le ®pu3, T. Moprasn, H. K. Konsuos, H. 1. BaBunos.

TaOmuis! u cxeMbl: «MeTobl TeHETUKHY, «CXEMBbl CKpEIIUBaHUS».

JlabopaTopHble U IPaKTHYeCKHE PadoThI

JJabopaTtopHuas pabora «/po3oduna kak 00BEKT FT€HETUYECKUX UCCIICTOBAHUI.

Tema 12. 3akoHomepHOCcTH HacjieacTBeHHOCTH (10 1)

Monorubpunnoe ckpeuuBanue. [lepsbiit 3akoH MeHiens — 3aK0H €AMHO00pa3us THOPUI0B
nepBoro nokosneHus. IIpaBwio gomuHMpoBaHuMs. Bropolt 3akoH MeHzaens — 3aKOH
pacuienjeHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpelMBanus. ['unoresa
YUCTOTHI TAMET.

Ananusupyroniee ckpemuBanue. [IpomexxyTounslii Xapakrep HacienoBaHus. Pacmiennenue
IIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUMU.
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Jurubpunnoe ckpenuBanue. Tpetuit 3akoH MeHenss — 3aKOH HEe3aBHCUMOTO HACIICTOBAHMS
npu3HakoB. LluTonornueckre 0CHOBBI TUTHOPUAHOTO CKPEIIMBaHUS.

CueruieHHoe HacnemoBaHue npuszHakoB. Pabotel T. Moprana. ClerieHHOe HaclleJOBaHHE
F€HOB, HapyLIEHUE CUEIUIEHUS MEXy T€eHaMU. XPOMOCOMHAasl TEOPUS HACIIEICTBEHHOCTH.

I'enernka mnona. XpoOMOCOMHBIH MEXaHU3M OIPEICJICHUs TMojda. AyTOCOMBI M I1OJOBbBIE
XpPOMOCOMBI. ['OMOTraMeTHBI M rereporaMeTHbli Mmoj. ['eHeTndeckass CTPyKTypa HOJOBBIX
xpomocom. HacnegoBanue nNpu3HAKOB, CLETUIEHHBIX € I1OJIOM.

l'enotun kak wenoctHas cucrema. llnefoTponuss — MHOXKECTBEHHOE JEUCTBUE TI€Ha.
MHOKECTBEHHBI ajuien3M. B3anMoIelCcTBUE HEaUIeNbHBIX T'€HOB. KOMILIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTMdeckuii  KOHTpOJIb  pa3BUTUSA  PACTCHUM, JKMBOTHBIX M YEJIOBEKA, A TAKKe
(bu3MONOrMUecKux  MPOIECCOB, TOBEACHUS U KOTHUTUBHBIX  GyHKIuMi. ['eHernueckue
MEXaHHU3Mbl CUMOHMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH — TAPA3UT» MU «XO3SHH —
MUKpoOHOM». ['eHeTnyeckue acmeKkThl KOHTPOJS M U3MEHEHHUsS HaclleZICTBEHHONW WH(OpMaluu
B IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Mennens, T. Mopran.

Tabmuubl u cxembl: «llepBbiii ¥ BTOpoi 3akoHBI MeHnens», «Tperwit 3akoH MeHuemns»,
«Ananu3upymoliee ckpemuBanuey, «Hemnonnoe nomuaupoBanney, «ClemnieHHOE HAclleJOBaHNE
MPU3HAKOB y Apo3oduibhy, «I enetnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Qpuiib,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJUIEIU3M», «B3auMoaeincTBiE TEHOBY.

O6opynoBanue: MoOJeNb IJs JAEMOHCTPAllMd 3aKOHOB €IUHOO0Opa3us TUOPHUIIOB MEPBOTO
MOKOJICHHSI W PacUICIUICHUs] MPHU3HAKOB; MOJENb Ui JIEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHUS MMPU3HAKOB; MOJENb JUIsl JEMOHCTPALIMM CUEIJIEHHOTO HACIeA0BaHUs PU3HAKOB;
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3zodunay.

JlaGopaTopHble U IPaKTHYeCKUe padoThI

1. IlpakTuueckass paborta «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOIO CKPELIMBAaHUS
y Ip030(HUITBI».

2. [Ilpaktuueckas pabora «/3ydeHHe pe3ysbTATOB JUTHOPUIHOTO CKPEIIHMBAHHS
y IpO30(QHIIBD.

Tema 13. 3akoHOMepHOCTH U3MEHYUBOCTH (6 1)

BszaumopeiictBue reHotuna ucpeasl npu  popmupoBaHuM ¢GeHotuna. V3MeHUMBOCTH
npu3HakoB.  KauecTBeHHblE W KOJMYECTBEHHbIE  NpPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanonHass HM3MEHUYUBOCTh. Ponlb cpeapl B POPMHUPOBAHUU MOAUPHUKAITMOHHOM
n3MeHunBocTu. Hopma peaknum npusHaka. Bapuanumonssldl psii u BapuanronHas kpusas (B.
Noranncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH.

l'enotunuueckass wu3MeHUMBOCTh. (CBOMCTBA T'E€HOTHUIHYECKONM HM3MEHYMBOCTH. Bujs
TeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHasT M3MEHUMBOCTb. MeWO03 W MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. PosIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JJaHMM T€HETUYECKOTO pa3HOO0pasus
B IIpeZieJIax OJTHOTO BHUJA.

MyranuonHass HM3MEHYUBOCTb. Buabl Myranuid: TE€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHBIE W MHAYLUPOBAHHBIE MYTallUM. SIIepHBIE M HUTOIUIA3MAaTUYECKNE MYTallUH.
Comaruueckue | nojoBble MyTauuu. [IpuuMHBI BO3HMKHOBEHUsS MyTalui. MyrareHbl M UX
BIIMSIHHE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAL[MOHHOTO Ipornecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacnencTBeHHOM wusMmeHunBoctu (H. W. BaBunos). BresnepHas W3MEHYMBOCTH
Y HaCJeICTBEHHOCTbD.

JdemMoHcTpanuu

[Toptpertsr: I'. [le ®pus, B. Moranucen, H. 1. BaBuios.
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Tabmumer  u cxembl:  «Buabl  u3MeHUHMBOCTHY, «MoauduKanmoHHass W3MEHYUBOCTDY,
«KoMOnHATHBHAs  HM3MEHYMBOCTDY, «Meiio3y, «OM10I0TBOPEHUEY, «I"eHeTUeCcKuE
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: >KMBBbIE U repOapHble OSK3eMIUISIPbl KOMHATHBIX PACTEHUN; PUCYHKH
(ororpadum) KUBOTHBIX C PA3TMUYHBIMHA BUIAMU H3MEHYUBOCTH.

JlaGopaTopHble H IpaKTUYecKue padoThl

1. JlabopaTtopuas pabGora «McciaenoBanue 3aKOHOMEPHOCTEH MOIUMUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAallMOHHOW KPUBOM.

2. llpaktuueckas pabora «Myrtamun y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpENapaTax ).

Tema 14. I'eneTuka yesioBeka (3 4)

KapuoTtun yenoseka. MexayHapoHas mporpaMma UCCIIeIOBaHUs T€HOMa YejaoBeKka. MeTo bl
M3y4eHUs] TEHETUKU YeJIOBEKAa: TI'EHEAJOTHYeCKUil, ONU3HEIOBBbI, NMTOICHETUYECKUH,
MOMYJISIHUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHEeTUUeCKud. COBpPEMEHHOE OMNpeIelICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKcCiie ¢ momoubto [T1{P-
aHanu3a. HacneacTBenHblie 3a00ieBanms YeoBeKa. [ eHHbIE 1 XpOMOCOMHBIC OOJIE3HHU YeJIOBEKA.
Bone3nun c HacienCTBEHHOM MPENpacloIOKEHHOCThIO. 3HAYCHHUE MEIUIMHCKON TeHETHKU
B IIPEJAOTBPAIIEHUN M JICUCHUH TCHETHYECKUX 3a00JIeBaHUN YeloBeKa. MeauKO-TeHETHYECKOe
KOHCYJIbTHpOBaHKUE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO IPpy3a». DTHUECKUE aCMEKThI
WCCJICI0BaHMI B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBBIMICHHOW YYBCTBUTEIBHOCTH YENOBEKa K (PU3NYCCKOMY
U XUMUYECKOMY 3arpsA3HEHUI0 OKpyKaroleil cpenpl. ['eHeTmueckas MNpeapacrnoiaokKeHHOCTh
YyeJioBeKa K MaTOJI0THsIM.

JdeMoHcTpamun

Tabmuupl u cxembl: «Kapuotun uenoBeka», «MeTonbl W3y4YeHUSI TEHETUKH YEJIOBEKa,
«["eHeTnueckue 3a001eBaHUS YCTOBEKAY.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI

I[IpakTuueckass pabora «CoCTaBICHHE U aHATIU3 POJAOCIOBHOMN.

Tema 15. Cenexnust oprannzmos (4 1)

JloMecTukauus W celeKuMs. 3apoKJIE€HUE  CEJNeKIMH U JOMECTUKALMU.  YueHue
H. U. BaBuiioBa o LleHTpax NpOMCXOXAEHUS W MHOrooOpa3usi KyJIbTYpHBIX pacTeHuid. Pousb
CEJIEKIIMM B CO3JaHUHM COPTOB PAcCTeHHI U mopon XHUBOTHbIX. COpT, Mopoaa, MITaMM. 3aKOH
TOMOJIOTHYECKHUX PAIOB B HAcIeACTBeHHOM n3MeHunBocT H. M. BaBuinosa, ero sHauenue ais
CEJIEKIIMOHHOM paboTHI.

Mertoabl ceneKuuoHHOM paboTsl. MckyccTBeHHBI OTOOp: MAacCOBBIM M MHAMBHIYaIbHBIH.
Otanbl KOMOMHAIIMOHHOW cenekiuu. Vcnbitanue mpou3BoauTeNie mo moroMctBy. OT6op 1Mo
TeHOTHITY C TOMOIIBIO OLIEHKH (DEHOTHIIa TOTOMCTBA M OTOOP 0 '€HOTHUITY C IIOMOUIbIO aHAIH3a
JIHK.

VckyccTBeHHBI ~ MyTareHe3 Kak METOJ  CEJNeKIMOHHOW  paboTel.  PaananmoHHBIN
U XUMUYECKUH MyTareHe3 Kak MCTOYHMK MYTalUld Yy KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonb3oBaHWE TEHOMHOTO pEJaKTHPOBAHUS U METOA0B pekoMOMHaHTHBIX JHK s
MIOJIy4EHUS UCXOTHOTO MaTepHraa JUlsl CEJIEKINH.

[lonyyenne  momumiaouaoB.  BHyTpuBumoBas — rubpuamsanus.  bauskopojcTBeHHOE
CKpellMBaHue, Ui MHOpuIMHT. HeponacTBeHHOE ckpeluBaHue, WM ayTOpuIuHT. [eTepo3uc
uero mnpuuuHbl. Mcnonp3oBaHue rereposuca B cenekuuu. OTnanéHHas TUOpUIM3aIMAL
[Ipeononenne Oecryionus MeEXBUAOBBIX THUOpUIOB. JlocTHMXKEHHSI CeNEeKIMH pacTeHUi
Y )KMBOTHBIX. «3€JIEHAsT PEBOIIOLUY.

CoxpaHeHHe W H3yYEHHE TE€HETHMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HUX JTUKHX
poauuei 171 co3JaHus HOBBIX COPTOB M THOPHUIOB CEITbCKOXO03SHCTBEHHBIX KYIbTYp. M3ydeHue,
COXpAaHEHHE M  VIPABICHHE TEHETHYECKUMHU PpECypCaMHM  CEIbCKOXO3SWCTBEHHBIX U
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IIPOMBICIIOBBIX KUBOTHBIX B LEISAX YJIy4YLIECHUs CYILIECTBYIOIIMX M CO3JaHUsS HOBBIX IOPOI,
JUHUM M KpPOCCOB, B TOM 4YHCIE C IIPUMCHCHMEM COBPEMEHHBIX METOJOB HAay4YHBIX
UCCIIEI0BAHNM, IIEPEJOBBIX UJEH U NIEPCIIEKTUBHBIX TEXHOJIOTUM.

JdemoHcTpauuu

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykbsiHEHKO.

Tabmuupl u cxembl: «LleHTpbl MPOUCXOKAECHUS U MHOro00pa3usi KyJbTYPHBIX PACTCHHI»,
«3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEICTBEHHOM HM3MEHUYMBOCTH», «METOABl CENEeKIUN»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JlabopaTopHble U IPaKTHYeCKHe PadoThI

1. JaGopaTtopHas pabora «/3ydeHue COpPTOB KYJIbTYpHBIX PACTEHUH U MOPOJ
JIOMAILIHUX KUBOTHBIX).

2. JJabopaTtopHas pabora «/3yyeHre METOJOB CEIEKLIUU PACTEHUII.

3. llpaktuueckas paborta «[IpuBHBKa pacTeHUII».

Tema 16. buorexHo10rusi 1 cUHTeTHYecKasi Ouosiorus (4 4)

OOBeKThl, HCIOJb3yeMble B OMOTEXHOJOIMM, —  KJIETOYHbIE U TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3Mbl; HX XapakTepucTuka. TpaaulroHHass OMOTEXHOJIOTUS: XJIeOONEeUeHHE,
HOJy4eHHEe KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEIe. Mukpoouonornueckuit cuures. OObEKThI
MUKpoOHosiornyeckux TexHosaoruil. [IponsBoacTso Oenka, aMUHOKMCIOT U BUTAMUHOB.

Cozanue TEXHOJIOTUI U MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHHSI U KOHCTPYUPOBAHHUS
TE€HOMOB C ILI€JIBIO TIOJIY4EHHUSI OPTaHU3MOB M X KOMIIOHEHTOB, COAECPKALIUX HE BCTPEUAOIINECS
B IIpUPOJie OMOCUHTETUYECKUE ITYTH.

Kierounas wunxkenepus. MeToapl KyJbTypbl KIETOK W TKaHEH pPAacTeHUHM U KUBOTHBIX.
Kpuobanku. Comarnueckass rudpuausanuss U comMatuyeckuili smOpuoreHes. lcnosib3oBaHue
TariOWJI0B B CE-JIEKIIUU pacTeHui. llosrydeHne MOHOKIOHAJIBHBIX aHTUTEN. Mcnonb3oBaHue
MOHOKJIOHAJIBHBIX Y IOJIMKJIOHAIBHBIX aHTUTEN B MEAULMHE. VICKyCCTBEHHOE OIJIOJOTBOPEHHUE.
PexoHCTpyKIMs AMIEKIETOK W KJIO-HUPOBAaHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMK SIAEP
KJIETOK. TEeXHOJIIOrMH O0310pOBJIECHUS, KYJbTUBUPOBAHUS M MUKPOKJIOHAJIBHOTO Pa3MHOKEHUS
CEIbCKOXO0351CTBEHHBIX KYJIBTYP.

XpOMOCOMHasl W T'€HHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha W KOHCTPYMpPOBaHUE
pexomOuHanTHEIX JIHK. Co3nanue TpaHCreHHBIX OpPraHuU3MOB. J{ocmudicenus u nepcnekmussl
XPOMOCOMHOW ¥ F€HHOM WH)XEHEpUH. OKOJIOTMYEeCKHE M 3TUYECKHEe MpoOsieMbl Te€HHOMH
WHXEHEPUH.

Menununckue OuotexHoioruu. IloctreHomHas nudpoas menununa. [ILP-auarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3/10poBbs. lMcmonb3oBaHUE CTBOJIOBBIX KJIETOK. 3D-OmouHxkeHepus A pa3paboTKu
(GyHIaMeHTaJIbHBIX OCHOB MEAUIIMHCKUX TEXHOJIOTHH.

Co3naHue BEKTOPHBIX BAaKIMH C IeNbl0 OOecreyeHuss KOMOMHHMPOBAHHOM 3alllUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHe MOJEKyJIsSpHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMsI YeIOBEKa U KUBOTHBIX.

JdemMoHcTpanuu

Tabnuuel u cxemsl: «/cnoab30BaHNE MUKPOOPTAaHW3MOB B ITPOMBILIIIEHHOM MPOU3BOJICTBEY,
«Knerounas unxenepus», «l'eHHasE HHXKXECHEPHUSI».

JlabopaTopHble U IPaKTHYeCKHE PA00ThI

1. JlabopaTtopHasa paboTa «/3yueHue o0bEKTOB OMOTEXHOIOTHUI.

2. [lpaktuueckas pabota «llomyueHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

Tema 17. Jko0rus — HayKa 0 B3AHMOOTHOIICHUSIX OPTAaHU3MOB M HA/IOPTaHM3MEHHBIX
CHCTEM C OKpY Kawouiei cpenoii (2 4)
3apoxaeHue 1 pazBuTHe 3kosoruu B Tpyaax A. ['ymbonsara, K . @. Pynse, H. A. CeBepriosa,
O. Tekkenms, A. Tencmm, B. H.CykauéBa. Pazmensr u3amaum skosoruu. CBsi3b IKOJOTHUH
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C ApYTMMH HayKaMHu.

Metoasl skonoruu. IlonmeBble HaOmoAeHUA. OKCHEPUMEHTHI B SKOJOTHH: TMPUPOIHBIE
u abopatopHbie. MoienupoBaHue B SKOJIOTUU. MOHUTOPUHT OKPYKAIOIIEH CPebl: JIOKAIbHBIH,
PETHOHANILHBIN U TJI00AIbHBIH.

3HaueHue HKOJIOTMUECKUX 3HAHUH JJIs YEJIOBEKA. DKOJIOTMYECKOE MUPOBO33PEHHUE KaK OCHOBA
CBsI3€H UeoBeYecTBa ¢ Npupooi. PopMUPOBAHKUE IKOJIOTHUECKON KYIbTYpPbl U 3KOJIOTMYECKOU
IPaMOTHOCTH HAaCEJIEHUS.

JdemoHcTpauuu

[optpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxembl: «Pasnenst skonorun», «Mertoabl skojgorum», «CxemMa MOHUTOPHUHTA
OKPY’KaroILEeH Cpeabl».

JlabopaTopHble U IPaKTHYeCKHe PadoThI

JlJaGopatopHas pabora «l/3ydeHne METOIOB 3KOJIOTUYECKUX HCCIECOBAHUID.

Tema 18. Opranusmsl u cpena oouranus (4 4)

Okonornyeckne (HakTopsl U 3aKOHOMEPHOCTH UX AeicTBus. Kimaccupukanms SKOI0THIeCKUX
(bakTopoB: abuoTHYecKHe, OMOTUYECKHE, aHTpoloreHHble. OOIMe 3aKOHOMEPHOCTH JAEHCTBUS
skonornueckux (axropos. IIpasmno munnmyma (K. Ilnpenrens, 0. JInbux). TonepaHTHOCTD.
OBpUONOHTHBIE U CTEHOOMOHTHbIE OPIaHU3MBI.

Abuotnueckue (akropel. CBeT Kak 3Kojormueckuii akrop. JleficTBue pa3HBIX Y4acTKOB
COJIHEYHOI'O CIIEKTpPa Ha OPraHU3Mbl. OKOJIOTMYECKHE TPYMIbl PACTEHUH M )KUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CurHasibHas poib cBeta. doronepuoausm.

Temmneparypa kak »skosorndeckuil ¢akrtop. JlelicTBMe Temmeparypbl Ha OpraHU3MBbI.
[ToWikumoTepMHBIE M TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC M CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonorndyeckuil ¢axrtop. IlpucnocoGnenuss pacTeHuil K noaaepkKaHuio
BojHOrO Oamanca. Knmaccudukamuss pacTeHHWid 1O OTHOIICHUIO K Bojae. [IpucmocoOieHust
KUBOTHBIX K U3MEHEHUIO BOJHOI'O peXXHUMa.

Cpensl OOWTaHWST OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, ITOYBEHHAs, TIyOMHHAs
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3HKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHMsA
opranu3MoB. [IprcrnocobiaeHnst OpraHu3MOB K JKU3HU B Pa3HBIX Cpeiax.

buonornyeckue putmbl. BHemrnue u BHyTpeHHUE puTMbl. CyTOUYHBIE M FOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA YKU3HH.

XKuznennole ¢opmbel opranuzmoB. Ilonarue o xu3HeHHOUH ¢opme. JKusHeHHbIE (OpPMBI
pacTeHuil: JepeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHWE TpaBbl, OJHOJICTHHE TpPAaBHI.
JKuzHneHHsle (GOPMBI JKUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. (OCcOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Bunbl 6MOTHUECKUX B3aUMOJICHCTBUNA: KOHKYPEHIIUS, XUIIIHUYECTBO,
cumbno3z wmero  Qopmer.  IlapasuTusMm, Koomepamus, MYyTyaJId3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxJieOHMYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONMHUYECKHE,
dopuueckue, (adpuyeckue). 3HaueHUE OUOTUYECKUX B3aUMOJEHCTBUN I CYIIECTBOBAHUS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMI KOHKYPEHTHOT'O HCKIIFOUEHHUS.

JdemMoHcTpanuu

Tabnuupl u cxembl: «OKojoruueckue (akTopel», «CBETOBOM CHEKTP», «DKOJOTHUYECKHUE
TPVl )KHBOTHBIX 110 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC JKUBOTHBIEY», «XO0JOJHOKPOBHEIE
KHUBOTHBIE», «Du3H0NOTHYeCKHe aJanTaluu XUBOTHBIX», «Cpeabl OOMTaHHS OPraHU3MOBY,
«buonornyeckue puT™MbI», «OKN3HEHHBIE POPMBI pacTeHHIY, «KH3HEHHBIE (DOPMBI JKUBOTHBIXY,
«DKOCUCTEMa HIMPOKOJIMCTBEHHOIO Jeca», «KOCHCTeMa XBOMHOTO Jiecay, «llemu muranusy,
«XumangectBoy, «Ilapasutuzmy, «Konkypenuus», «CumMonosy», «KommeHcamuzmy.

OO6opynoBanue: repOapuu pacTeHUH M )KUBOTHBIX, MPUCHOCOOIEHHBIX K BIMSHHUIO Pa3IMYHbBIX
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OKOJIOTUYECKUX  (PaKTOpOB; TepOapuu CBETOIIOOMBBIX, TEHETIOOMBBIX U TEHEBBHIHOCIHBBIX
pacTeHUH; CBETOIIOOMBBIC, TEHEIIOOWBHIC W TCHEBBIHOCIUBBIE KOMHATHBIC PACTCHUS; TepOaphu
Y KOJUIGKIIUW TETUIONIOOMBBIX, 3UMOCTOHKHX, MOPO30YCTOWYHMBBIX PACTCHUH; Yydela ITHUIl
W 3Bepeii; repOapuu pPacTeHWil, OTHOCSIMXCS K rurpoduram, Kcepoduram, Me3oduram;
KOMHATHBIC PACTCHHUS JAHHBIX TPYII; KOJJICKIIMK >KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax;
repOapuu ¥ KOJUICKIIMM PACTCHUH M KHBOTHBIX, OOJAAIONIMX YepTaMH MHPUCTIOCOOICHHOCTH
K CE-30HHBIM HW3MCHEHHSIM YCJIOBUH JKU3HH; TepOaphy M KOJUICKIIMH PACTEHHU U JKUBOTHBIX
Pa3ITUYHBIX KU3HEHHBIX (DOPM; KOJUICKIIMH KHUBOTHBIX, YYACTBYIOIIUX B PA3IIMYHBIX OMOTHYECKUX
B3aUMOJICHCTBUSAX.

JlabopaTopHble H IPAKTHYECKHE PA0OTHI

1. JlabopaTtopuas pabora «BbisgBIEHHE NPUCIOCOOIICHUN OPTaHW3MOB K BIUSHUIO
CBETay.

2. JlabopaTtopHas paboTa «BbIsIBICHHE TPUCIIOCOOICHUN OPTaHU3MOB K BIIHSIHHIO
TEMIIepPaTyphI».

3. JIabopaTtopHas paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTCHUU U3 PA3HBIX MECT
oOHuTaAHUY.

Tema 19. Jkos10orust BUI0OB M nomyJasinuii (6 1)

DKOJOTUYECKHE XapaKTEePUCTUKU MONysun. [lomymnsius kak Ouonorudeckas cucrema. Poib
HEOJHOPOJHOCTH  Cpelbl, (HU3WYECKUX OapbepoB U OCOOCHHOCTEH OHOJIOTMH  BHJIOB
B (popMuUpOBaHUU TPOCTPAHCTBEHHOM CTPYKTYphl momyisiuuid. (OCHOBHBIE —TIOKa3aTesu
NONYJSALUMUHA: YUCIEHHOCTh, IUIOTHOCTh, BO3pAacTHas U IOJOBasi CTPYKTYypa, PpPOKAAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIMSL.

Dkosiornueckasi CTpykrypa nonyiasuuud. OILleHKa 4YHUCIEHHOCTH mnonyisauuu. JuHamuka
MOMYJISIUMU U €€ peryisanusa. buotnuecknii moTeHnran nomyisiuu. MoaeampoBaHue JUHAMUKHI
nonyisiuud. Kpusble pocta uucinenHoctu nonyisuuu. Kpusbele BbDKHMBaHMSA. Perymsnus
YUCJICHHOCTH TOIMYJSIUN: PoJib (PAKTOPOB, 3aBUCAIIMX U HE 3a-BHCSIIMX OT IUIOTHOCTH.
DKoornyeckue crpaterud BuaoB (r- u K-ctparerun).

[lonatne 00 »SKoMOTHYECKOW HuUIIEe BUAa. MectooOuTanue. MHOrOMepHas MOJEIb
skosornyeckor Humm Jlx. M. Xatunncona. Pasmepsl skonorndeckor Humm. [loreHuumansHas
Y peaju30BaHHAs] HULIU.

Bun xak cucrema mnomynsuuid. Apeansl BHAOB. Buabl M MX JKU3HEHHBIE CTpPATErUu.
DKOIOrNYECKHE SKBUBAJIEHTEI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPALM KMBOTHBIX. bHojlornueckne MHBa3uM 4y,epoIHbIX
BHUJIOB.

JdemoncTpanuu

[Toprper: Ix. Y. XatunHCOH.

Tabnuiel U cxeMbl: «OKOJIOTUYECKHE XapaKTepUCTUKU momynsuun», «l[IpocTtpancrtBenHas
CTPYKTypa monyiasuun», «Bo3pacTHble mnupaMuasl momyisiun», «CKOpOCTh 3aceieHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Mojens skonmornueckord Humm J[x. W.
XaTunHCOHAY.

Ob6opynoBanue: repOapuu pacTeHUN; KOJUIEKIIUU KUBOTHBIX.

JlaGopaTopHble M paKTHYeCKUE PadoThI

JlaGopatopHas pabotra «lIpucrnocoOneHus ceMsH pacTeHU K pacCeNeHUIOY.

Tema 20. Ixos10rusi coodmecTB. IKOJOrHIecKHe cUCTeMbI (8 1)
CooOmiectBa opraHu3MoB. buoneHo3 wuero crpykrypa. CBsi3u MexAy OpraHu3Mamu
B OMOIIeHO3E.
Dkocucrema kak oTkpbitas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE OJIOKH OPraHU3MOB
B DKOCUCTEME: TNPOIYILEHThl, KOHCYMEHTBI, penyleHThl. Tpodudeckue ypoBHH. Tpoduueckue
nenu u cetu. Abmotmueckue Ooku skocucteM. [louBbI M mibl B 9kocucTemax. KpyroBopor
24



BEIIIECTB M MTOTOK YHEPTUHU B 3KOCUCTEME.

OcHoBHbIE TIOKa3aTeNH 3KOCUCTEMBbl. buomacca u mpoayKuus. DKOJIOTHYECKUE MUPAMUIIBI
quces1, OnomMacchl U SHEPTUH.

Junamuxa sxkocucmem. Kamacmpogpuueckue nepecmpotixu. @uykmyayuu. HampapiieHHBIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCuH. llepBUYHBIE M BTOPUYHBIE CYKLIECCHH W UX
MPUYUHBL.

AHTpOTIOTeHHBIE BO3JEHCTBHA Ha cykieccuu. KinmmakcHoe cooOmectBo. buopasHooOpasue
U TIOJTHOTA KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTU COOOILIECTB.

IIpupoonvie sxocucmemvl. IKOCHUCTEMBI 03Ep U PeK. DKOCHUCTEMbl MOpPEH U OKEaHOB.
DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, MyCThIHb.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  Arpo3kocucreMa.  ArponeHos.  Pazmuuus — mexnay
AQHTPONOTEHHBIMU U TIPUPOTHBIMU SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opoackas ¢uopa u dayna.
Cunantponuzanus ropojackoid  ¢daynsl. buonornueckoe U XO34HCTBEHHOE  3HAUYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHW3MOB B HKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 61006--30ugpuxamopos (Kuouesvix 6u008) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEPTUU U BELIECTB MEXAY CMEXKHBIMU 3KOCHCTEMaMH. Y CTOHYHBOCTH
OpPraHW3MOB, TOMYJSIUHA ¥ OKOCHCTEM B YCIOBUSIX €CTECTBEHHBIX W aHTPOIIOTEHHBIX
BO3JIEHCTBUIA.

Mexanu3msl BO3JICHCTBHS 3arpsAA3HEHUN pa3sHbIX TUIIOB Ha
CyOOpraHM3MEHHOM, OpPraHU3MEHHOM, IOMYJILIMOHHOM M 3KOCHCTEMHOM YPOBHSX; OCHOBBI
HKOJIOTHYECKOT O HOPMHPOBAHMS

AHMPONo2eHHo20 6o30elicmausi. MeTo0I0TUs MOHUTOPUHIa €CTECTBEHHBIX U aHTPOIOT€HHBIX
HKOCHUCTEM.

JdeMoHcTpamun

[Toprper: A. JIx. Tencau.

Tabmuuel u cxemsl: «CTpykTypa OHOLEHO3a», «DKOCHCTEMa HIMPOKOJIMCTBEHHOIO JIecay,
«JKocucTeMa XBOWHOTo Jjeca», «@DYyHKIMOHAIbHBIE TIPYIIBl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemiectB B 3Kocucteme», «llemn nuTaHus (macTOWINHAs, JISTPUTHASA)»,
«OKosornyecKas mupaMua yucen», « IKoJoruueckas nupammuaa 6uoMaccel», « IKOJI0rHIecKast
nupampaa sHeprun», «OOpazoBanue Oonota», «llepBuuHas cykueccusi», «BoccraHoBiIeHHE
Jeca Tocie mnoxapa», «JKocuctema o3epa», «ArpoueHos», «KpyroBopoT BemIEeCTB U IMOTOK
SHEpruu B arporeHosey, «[Ipumepsr ypoboskocuctem».

Ob6opynoBanue: repOapuu pacTeHUH; KOJJIEKIUHM HACEKOMBIX;; TIepOapuu KyJIbTYPHBIX
Y TUKOPACTYIIMX PACTEHUM; aKBAPUYM KaK MOJEIb YKOCUCTEMBI.

JlabopaTopHble U MpaKTHYeCKHe PadoThI

1. IpakTuueckas padbora «/3yueHue u onucanue ypoO3KOCHUCTEMBDY.

2. JlabopaTtopuas pabora  «M3ydeHue pa3HOOOpa3Ws MEJIKUX  ITOYBCHHBIX
YJIEHUCTOHOTHUX B PAa3HBIX 3KOCUCTEMAX).

3. Dkckypcuss  «IKCKypcHs B TUIUYHBIA OuoreomeHo3 (Oepe3HsK, CIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

4. DKckypcus «IKCKypcusl B arpo3KOCUCTEMY (Ha MOJI€ WU B TETNIMYHOE XO391HCTBO)».

Tema 21. buochepa — riodaabHast 3kocucrema (3 4)

buocdepa — obOmennanerapHas o0ojo4yka 3eMiH, e CYIIECTBYeT MM CYIIeCTBOBala
XKu3Hb. PazButne npeactaBieHuit o ouocdepe B Tpyaax J. 3iocca. Yuenue B. . Bepuaackoro
0 6uo-cdepe. Obnactu 6uocdeps! u e€ cocran. Kupoe BemiecTBo Onocheps! 1 ero GyHKIUH.

3akoHOMEPHOCTH cymiecTBoBaHMs Ouocdepsl. OcobeHHOCTH Onocdepsl Kak TII00aTbHON
skocucTeMmbl.  JluHamuueckoe  paBHOBecue B Omocepe.  KpyroBoporel  BeliecT
U OuoreoxuMHUYecKre MUKIBI (yriiepoaa, a3ora). PUTMUUHOCTS siBIIeHU# B 6uocdepe.
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3onanbHOCTh OUoCchepsl. [lonsTre 0 Onome. OCHOBHBIE OMOMBI CYIIN: TYHpA, XBOMHEIE Jeca,
CMEIIaHHble | IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYCTBIHHU, TPOIUYECKHE Jieca,
BBICOKOTOpbsi. Knnumar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIH.

Ctpykrypa u GyHKIUS KUBBIX CHUCTEM, OLIEHKA UX PECYPCHOrO MOTEHIHala 1 6uochepHbIX
byHKINH.

JdemoHcTpauuu

[Toptpetsl: B. U. Bepnazackuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eochepsr 3emmm», «KpyroBopor aszora B mpupoae», «Kpyrosopor
yriepojia B mpupoze», «KpyroBopor kucinopozaa B npupojie», «KpyroBopoT BoJbI B IPUPOJIEN,
«OcHoBHBIE OWOMBI cymmny», «Kmumatumdeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  secy, «lllupokonuctBenubit secy», «Crenb», «CaBaHHa», «llycThIH»,
«Tponuueckuii jiecy.

O6opynoBanue: repOapuu pacTeHUN Pa3HbIX OMOMOB; KOJUICKITUH KUBOTHBIX.

Tema 22. YesnioBek u oKpyxaromas cpena (3 1)

DKOJOrH4ecKre KPU3UChl U UX NpuurHbl. Bo3aelicTBue yenoBeka Ha 6uochepy. 3arps3HeHue
BO3YIIHOU cpenpl. OXpaHa Bo3ayxa. 3arpsisHEHHE BOAHOU cpeibl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymienue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KiinMara.

AHTpPOTIOTEHHOE BO3JCHCTBHUE HA PACTUTENIbHBIA U KUBOTHBIM MHp. OXpaHa pacTUTEIHHOTO
¥ )KUBOTHOTO MHpa. OCHOBHBIE NPHUHIMIBI OXpaHbl mnpupoabl. Kpacueie kuuru. Ocobo
oxpansiemble ipupoiHbie Tepputopuu (OOIIT). borannyeckue cajapl U 300-TOTHYECKUE MTAPKH.

OcCHOBHbIE TPHUHIIUIBI YCTOMYMBOTO DPAa3BUTHUSL YEIIOBEYECTBA U MPUPOABL. PaimoHanbHOe
IPUPOJIONOIL30BAHUE U COXpPAaHEHHE OMOJOrMueckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX AKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpPHU3UCa
U €r0 BEPOSITHBIE IOCIIEACTBHUSL.

Pa3BuTHe METOIOB MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHvle
uccnedosanusi nepexooa K pecypco-coepezaroujeil. U KOHKYPEHMOCHOCOOHOU — 3Hep2emuke.
buo-noruyeckoe paznooOpasue u O6uopecypcol. HayuonanvHvle ungopmayuortsvie cucmemsi,
obecneyusarowue 00CMYn K UH@OpMayuu NO COCMOSHUIO OMOENbHbIX U008 U IKOCUCTEM.
Ochosbl  2KOpeabunumayuu  dKocucmem U cnoco6og  6opbOvL € OUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbixX 9KOCUCTEM.

JdemoncTpanuu

Tabnuibl 1 cxembl: «3arpsisHeHHE aTMochepbl», «3arpsi3HeHne ruapochepsly, «3arpsi3HeHNUE
nouBsl», «[lapHUKOBBIN 3PexT», «Ocobo oxpaHseMble MPUPOIHBIE TEPPUTOPUM», «Moaenu
YIPaBIsEMOr0 MUPa.

Ob6opynoBanue: QoTtorpaduu OXpaHseMbIX pacTeHUl | KUBOTHBIX KpacHoit kHuru PO,
KpacHol kHUTH pernoHa.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEIMETA

Bcero 136 4, u3 Hux 9 4 — pesepBHOE BpeMsi

TeMbl YpOKOB
U KOJIMYEeCTBO YaCOB

OcHoOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeSITeIbHOCTH 00y4aI0IIHUXCS

TEMA 1. BUOJIOT'US KAK HAYKA (1 4)

1. BuoJjorusi KaK
KOMILIEKCHAsl HayKa
H KaK 49acTh
COBPEMEHHOT0
odmecTBa

(1)

CoBpemenHas 6uonorus —
KOMIUIeKCHast Hayka. KpaTkas
UCTOpUS Pa3BUTHS OUOJIOTHU.
buonornueckue Hayku

Y U3y4aeMble MU IPOOJIEMBI.
@dyH/1aMeHTaJIbHbIE, TPUKIIAIHbIC
Y TIOMCKOBbIE HAYYHbIE
HCCIIEI0OBaHMs B OMOJIOTHH.
3HaueHue OuoIoruu

B (hOpMHPOBAHUH COBPEMECHHOMN
€CTECTBEHHO-HAYYHOU KapTHHBI
mupa. [Ipodeccun, cBsizannble
c Ouonorueii. 3HaueHre OUOIOTUU
B MPAKTHYECKOM JIEATETbHOCTH
YeloBeKa: MEAUIIMHE, CEIbCKOM
X035HCTBE, MPOMBIIIIICHHOCTH,
OXpaHe MPUPOIbI.
JdemMoHcTpauuu

[TopTpetsl: ApucroTens,
Teodpacrt, K. JIunnei, XK. b.
Jlamapk, Y. [lapBuH,

PackpeiBaTh conepxanue
TEPMUHOB U IIOHATUI: HAYYHOE
MHUPOBO33pEHHUE, HAYy4YHAas KApTUHA
MHpa, HAyYHBII METOJ, TUIIOTE3a,
TEOpUsl, METOBI UCCIICIOBAHMS.
XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO

U POJIb CPEAU IPYTUX
€CTECTBEHHBIX HayK.

OneHuBaTh BKJIa/l OTE€UECTBEHHBIX
y4EHBIX B Pa3BUTHE OUOJIOTUH.
OrneHuBaTh POJIb OMOJOTUYECKUX
OTKPBITHI U COBPEMEHHBIX
VICCJIEIOBAHNM B PA3BUTHH HAYKH
Y IIPAaKTHUYECKOM 1EATENbHOCTH
TIOACH.

[lepeuncnsats npogeccun,
CBS3aHHBIE C COBPEMEHHOMU
OHOJIOTHEH.

[IpuBOUTE IPUMEPHI
IIPAKTUYECKOIO

V. TI'apsei, I'. Mengnens, B. 1.
Bepnanckuin, U. I1. [Tasnos, U. 1.
MeunukosB, H. 1. BaBunog, H. B.
Tumodees-PecoBckuit,

Jx. Yorcon, ®@. Kpuk,

J. K. bensies.

TaGnuubl 1 cxembl: «CBs3b
OHOJIOTUY C IPYTUMH HayKaMu»,
«Cucrema GMOJIOTMUYECKUX HAYK»

UCIIOJIB30BaHUs JOCTHIKEHUN
OMOJIOTUH B METUIIUHE, CETBCKOM
XO035HCTBE, IPOMBILITICHHOCTH

1 OXpaHe IPUPOLBI

TEMA

2. ZKUBBIE CUCTEMbI U UX U3YYEHHUE (2 4)

2. /KuBBIe cHCTEMBbI
M UX CBOMCTBA

(1)

JKuBble cucTeMBI KaK IpeaMET
u3ydenus ouonoruu. CpoiicTBa
JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOI'0 COCTaBa,
JUCKPETHOCTD U LIETIOCTHOCTb,
CJIOKHOCTB M YIOPSAJJOUYEHHOCTh
CTPYKTYpPBI, OTKPBITOCTb,
camMoOpraHu3anus,
CaMOBOCIIPOU3BEJICHHE,

PackpeiBaTh conepxanue
TEPMHUHOB U TIOHATUM: KUBast
CUCTEMA, DJIEMEHT, MOJCUCTEMA,
CTPYKTYypa; OTKPBITOCTh, BBICOKasI
YIOPSA0YEHHOCTD,
yIPaBIsiEMOCTb, UEPAPXUUHOCTD,
0OMEH BEIIECTB U MpeBpalleHue
SHEPTUH, CAMOBOCIIPOU3BEICHHE,
CaMOpETYJISALNS, Pa3BUTHE.
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

pa3ipaXXuMOCTh, U3MEHYUBOCTD,
POCT U pa3BUTHE.
JleMoHCTpaL U

Taomuus! 1 cxembl: «OCHOBHBIE
MPU3HAKY KU3HNY,
«buonornyeckue CUCTEMEI,
«CBoiicTBa )KUBOI MaTepum»

XapakTepus3oBaTh CTPYKTYPY

Y CBOMCTBA XKUBBIX CUCTEM,
OTJINYHUSL XUMUYECKOTO COCTaBa
00BEKTOB KUBOW U HEKUBOI
MIPUPOBI, OOIIHUN TPUHIIATT
KJIETOYHOW OpraHu3aliu >KUBBIX
CHUCTEM.

CpaBHuBaTh OOMEHHBIE TPOLECCHI
B HE)KUBOW U )KUBOU IPUPO/IE;
PacKpbIBaTh CMBICH pEeaKIUi
MeTaboIu3Ma.

OOBSCHATH MEXaHU3MBI
CaMOPETYJIALINY KUBBIX CUCTEM
Pa3JIMYHOTO UEPAPXUYECKOTO
YPOBHSI; pacKpbIBaTh CyTh
IPUHIUIIOB TOJIOKUTEIbHON

Y OTPULIATEIbHOW 00paTHOMN CBS3H.

AHanu3upoBaTh CBOMCTBA
CaMOBOCIIPOU3BEICHHUS, POCTa
Y Pa3BHUTHS OPTaHU3MOB

3. YpoBHeBasi
OpraHu3anus ;KUBBIX
cUCTEM

(14)

YpoBHM OpraHu3anuy >KUBbIX
CHUCTEM: MOJIEKYJISIPHBIN,
KJICTOYHEIN, TKAHECBBIM,
OpraHU3MEHHBIN, MONYJIALMOHHO-
-BHJJ0BOH, SJKOCHCTEMHBIIN
(buoreo-11e-HO-TU-YECKUM ),
o6uocdepnsiii. [Ipo-miecchl,
MPOUCXOMSIINE B )KUBBIX
cuctemax. OCHOBHbIE PU3HAKHU
*KuBOro. JKu3Hb kak ¢popma
cylecTBoBaHus Marepuu. Hayku,
M3Y4YaIOIINE )KUBBIE CUCTEMBI

Ha Pa3HbIX YPOBHIX OPraHU3alUU.
N3ydenue xKuBbIX cuctemM. MeToasl
OMOJIOrNYEeCKON HAYKH.
Habmone-nue, usmepenue,
AKCIEPUMEHT, CUCTEMATH3ALINS,
MeTtaaHaimu3. [loHsATHe 0 3aBuCUMON
Y HE3aBHCHMOM IEPEMEHHO.
IInannpoBaHKEe SKCIEPUMEHTA.
ITocraHOBKa U IPOBEPKA TUIIOTES.
Hynesas runoresa. [Tonsitue
BBIOOPKH U €€ T0CTOBEPHOCTb.
Paz6poc B 6mosornueckmx
naHHbIX. OLIEHKa JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yIbTaTOB.

PackpsiBath conepxanue
TEPMHUHOB U IIOHATUM: KU3Hb,
Hay4yHbI{ (paKT, HAyYHBIH METO/,
npobiema, runoresa, Teopus,
IIPaBUJIO, 3aKOH, YPOBHHU
OpTraHMU3alMH JKUBBIX CUCTEM.
[IepeunciaATs NpU3HAKK KUBOTO.
XapakTepru30BaTh OCHOBHBIE
YPOBHU OpPTraHU3aIMH KUBBIX
CHCTEM M METOIbl OMOJIOTHYECKUX
HCCIIEIOBAHHUM.

OnuceIBaTh 0COOEHHOCTH,
XapaKTEepHBIE Ul KaKJ0r0 YpPOBHS
OpraHU3alyH )KUBOTO.

Ha3zbiBaTe Hayku, n3ydaromue
YKUBBIE CUCTEMBI Ha pPa3HbIX
YPOBHSX OpraHU3alLuu.
CpaBHUBaTh MEX]ly COOOM KUBBIE
CUCTEMBI Pa3HbIX YPOBHEN
OpraHU3aly ¥ IPOUCXOIAIINE

B HUX IIPOLIECCHI.

[Toka3zpiBaTh pOIB TUIOTES

U Teopuil B GOPMHUPOBAHUHU
€CTECTBEHHO-HAYYHON KAPTUHBI
Mupa

28




TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

[IpuunHbI HCKaXKEHUS PE3YJIbTATOB
skcnepuMeHnra. [lonstue
CTaTUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuipl U cXembl: «YPOBHU
OpraHu3aIy >KUBOU MPUPOJIBI»,
«OCHOBHBIE NTPU3HAKU KUZHH,
«CTpoeHue )KUBOTHOM KIIETKH,
«TkaHu )KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOIO
opranusmay, «bruoreoreHos,
«buocdepar, «MeToabl H3ydeHHS
JKUBOU TIPUPOJIBI.
O6opynoBanue: J1a00paTopHOE
o0opyoBaHue AJis TPOBEICHUS
HaOIIOJICHUH, U3MEPEHUH,
AKCTICPUMEHTOB.

JlabopaTopHble U pPaKTHYECKHUE
padoThI

[IpakTtuueckass pabora
«Mcnonp30BaHue Pa3TUIHBIX
METO/IOB MPY U3YUYEHUU KUBBIX
CHCTEM»

TEMA 3. BUOJIOI'USA KVIETKH (2 1)

4. UcTopusi oTKpHITUS
W M3YYCHHS KJICTKH.
Kuerounasi reopus

(1)

Kiterka — cTpykTypHO-
(byHKLIMOHATIbHAS €AMHULIA
#uBOro. Mcropus OTKpbITHS
kietku. Pabotsl P. I'yka,

A. JleBenryka. Knerounas teopust
(T. LlIBanH, M. IlIneinen, P.
BupxoB). OCHOBHBIE MOTOXKEHUS
COBPEMEHHOM KIIETOYHON TEOPUHU.
JleMoOHCTpaL U

[Toptpetsr: P. I'yk, A. JIeBeHryk,
T. HIsamu, M. [Ineigex, P.
Bupxos, K. M. bap.

PackpsiBath conepxanue
TEPMUHOB U TIOHATHM: KJIETKa,
OpraHesulbl, 3yKapHOThl,
HPOKApUOTHI, BUPYCHI, LIUTOJIOTUS
(xnerouHast GMOJIOTHS ), KIIETOUHAs
TEOpUsl.

XapakTepru30BaTh OCHOBHBIE 3TaIlbI
Pa3BUTHS IUTOJIOTUU KaK HAyKH

1 € opopMIIeHHE B KIIETOYHYIO
6uoJIOruIO.

[Toka3bIBaTh BKJIaJ Y4EHbBIX-
OMOJIOTOB B U3Y4YEHHUE KIIETOYHOTO
CTPOEHHS OPraHU3MOB.

O6opymoBaHue: CBETOBOM
MUKPOCKOIT, MUKPOTIpETapaThl
PaCTUTECIIBHBIX, ) KUBOTHBIX

1 GaKTepuaIbHBIX KIETOK

[TepeuncnsaTh OCHOBHBIE
II0JIO’KEHHUS KIIETOUYHOW TEOpHH,
OOBSACHSATH €€ poJib

B () OPMUPOBAHUU E€CTECTBEHHO-
Hay4YHOU KapTHHBI MUpAa.
[IpuBoNTE HOKA3aTENBCTBA
pPOJACTBA OPraHU3MOB
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

C UCIOJIb30BAaHUEM ITOJIOKEHUN
KJICTOYHOW T€OPUU

5. MeToapl
MOJIEKYJJISIPHOM
H KJIEeTOYHOH O0MO0JI0rHH

(1)

MeTo1bl MOJIEKYISIPHOM U
KJIETOYHOW OMOJIOTHH:
MUKPOCKOIIHA, XpoMarorpadus,
ANIEKTPOOpe3, METO MEUCHBIX
aToMoB, nuddepeHmanbHoe
neHTpudyruponanue,
KyJbTUBHPOBAHUE KIECTOK.
U3yyenue gpuxcuposanHuvlx Kiemox.
DNEKTPOHHAs: MUKPOCKOIIHSI.
Kougoxanvnas muxpockonus.
Bumanvnoe (npusicuznennoe)
usyyeHue Kiemox.
JleMoOHCTpaLuu

Taomuus! 1 cxembl: «CBEeTOBOM
MHUKPOCKOID, « DJIEKTPOHHBIH
MUKpOCcKoI», «cTopus pa3BuTus
METOI0B MHUKPOCKOITHI.
O6opynoBaHue: CBETOBOI
MHUKPOCKOIT; MUKPOIIPEapaThl
PaCTUTETbHBIX, )KUBOTHBIX U
OakTepuaIbHBIX KIETOK.
JlabopaTopHble U MPaKTHYECKUE
padoThbI

[Ipaktuueckas pabora
«3y4eHune METO10B KJIIETOYHOU
6uonoruu (xpomarorpadus,
anekTpodopes,

g depeHmaIbLHOe
ueHtpudyruponanue, [TLP)»

PackpeiBaTh conepxanue
TEPMUHOB U IIOHATHUM:
MUKPOCKOIIMPOBAHUE,
MIPUTOTOBIICHHUE CPE30B,
nuddepeHnraIbHOe OKpallliBaHuUE,
xpomarorpadus, ssekTpodopes,
METO]T MEYCHBIX aTOMOB,
HEeHTpU(yrupoBaHue, METO
KYJIBTYPBI KJIETOK Y TKAaHEU, METOL
pekomOunanTHbIX JTHK.
XapakTepu30BaTh OCHOBHbBIE
METO/IbI U3YUYCHHUSI )KUBOI
TIPUPOIBI.

['oTOBUTH BpeMEHHBIE
MUKpPOIIpEnapaThl, pacCMaTpUBATh
UX B CBETOBOM MUKPOCKOII

¥ JIeNIaTh OMUCAaHuUE.

OOBACHATD U COOJTIOIATH MPABHIIA
TEXHUKU MHUKPOCKOITUPOBAHUS

TEMA 4.

XUMHUYECKAS OPTAHU3ALUSA KJIETKH (10 4)

6. XuMHUYeCcKHH cocTaB
KJeTKH. Boga

U MHHeEpaJIbHbIe
BellecTBa

29)

XHUMHUYECKUHN COCTAB KIIETKH.
Makpo-, MUKpO-

U yJIbTpaMUKpO3eMeHThl. Bona
U €€ POJIb KaK PaCTBOPHUTEIIS,
peareHTa, yyacTue

B CTPYKTYPUPOBAHUHU KIIETKH,
TEIUIOPETyIAlU. MUHepanbHbIE
BEIIIECTBA KJIETKH, UX
Ouosorudeckas poib. Poib
KaTHOHOB U aHHOHOB B KJIETKE.
JdemMoHcTpanuu

Huarpammsl: «Pactipenenenue
XUMHUYECKUX IJIEMEHTOB B HEXKUBOU
npupoe», «Pacrpenenenue

PackpbIBaTh cosepkaHue
TEPMHUHOB U TIOHSITHIA: SJIEMEHTHI-
OMOTEeHBI, TUIO0JIb, BOAOPOIHASL
CBSI3b, TUAPOPUIBHOCTD,
ruipooOHOCTE, TYpProp,
MUHEpaIbHBIEC BEIIECTBA,
OydepHbIe CUCTEMBI, aHUOHBI,
KaTHUOHBI.

[lepeuncnsaTb 0cOOEHHOCTH
XUMHYECKOTO COCTaBa KIETKH.
PaznuuaTth Makpo-, MUKpO-

U yIbTPa-MUKPOIJIEMEHTEI,
BXO/JISIIIIME B COCTAB KHBOTO U UX
POJIb B OpraHU3Me.
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

XHUMHYECKHX 3JIEMEHTOB B KMBOM
MIPUPOJIEN.

TaOnuipl U CXEMBI:
«Ilepuoanyeckas Tadnuia
XHUMHYECKHUX 3JIEMEHTOB),
«CTpOoeHHE MOJICKYJIBI BOIBIY,

«BelecTBa B cocTaBe OpTraHnu3MOB»

XapakTepu3oBaTh CTPOCHHE

U CBOMCTBA BOJIbI; OOBSCHATH
MPUYUHBI €€ 0COOBIX CBOHCTB

U (YHKIIUH B KJICTKE.
IToka3pIBaTh POJIb KATHOHOB

U aHHOHOB B 00ecrieueHuu
MIPOIIECCOB JKU3HEACATEIbHOCTH
(ocMmoperysius, co3qaHue
MeMOpaHHOTO MOTEHIIHAIA,
perynsiust paboThl OEIIKOB),
paboThl Oy(EepHBIX CHCTEM.
YcranaBinuBaTh B3aUMOCBSI3b
CTpOCHUS U PYHKIIUU
HEOPTraHMYECKUX BEUIECTB KIETKH

7. Oprannyeckue
BellleCTBA KJIETKH —
0enkn

(2 9)

OpranndecKkue BEIecTBa KISTKH.
buonornueckue nonumepsl. benku.
AMHMHOKHUCIIOTHBIN COCTaB OEIKOB.
CTpyKTYypbl OETKOBOI1 MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenka,
NEenTHAHAs CBA3b. BTOopuuHas,
TpPETHYHAs, YeTBEPTHUHAS
CTPYKTYpHI. [leHarypanus.
CgoiictBa 6enkoB. Knaccudukanms
OenkoB. buonornueckue GyHKIUU
0enkoB. /lpuoHul.

JdeMoHcTpannn

[Toptper: JI. ITonuHr.

Tabmuie! u cxembl: «CTpoeHue
MOJIEKYJTBI O0enkay, «CTpYKTYpbI
0ENKOBOI MOJIEKYIBD.
OO6opynoBaHue: XUMUYECKast
nocyzaa u 060pyaoBaHuUe.
JlaGopaTopHbie U MPaKTHYECKHE
padoThI

JlaGopatopHas pabora
«O6HapyxeHne 6eTKoB

C TIOMOIIIbIO KAY€CTBEHHBIX
peaxkuuii»

PackpsiBath conepxanue
TEPMUHOB U TIOHATHI: MOHOMEpBHI,
HOJIUMEPBI, O€I0K (IIPOTEHH),
HeNTH], AMUHOKHUCIIOTA,
NETTU/HAS CBSA3b, TIOJIUIICNTH]I,
JIeHaTypalus, peHaTypauus,
rio0ysipHbIe U GUOPHILUIAPHBIC
OCJIKU, TIPUOHBI.
XapakTepu3oBaTh OCIKH, UX
CTPYKTYPHYIO OpraHHU3alHuIo

U QYHKIMH (CTPYKTypHas,
JHepreTuyeckas, CUrHajbHasl,
perynsTopHasi, IBUraTeIbHas,
3alIuTHas, pepMEeHTAaTHUBHASA).
Ha3zpiBaTh XUMHUYECKHE OCHOBBI
(bopMHUpOBaHHUS CTPYKTYP
OCJIKOBOM MOJIEKYIIBI.

[TpuBOAUTE pUMEPHI
(GUOPMILIAPHBIX, TIIOOYIISIPHBIX
O€eJIKOB.

BEIMONTHATE Ka4eCTBEHHBIE
peakuuu Ha oOHapy)XeHUe OeJIKOB
B KJIETKE; OOBSCHSTH MOJyYCHHBIC
pe3ynbTaThl

8. Oprannveckue
BellleCTBA KJIEeTKH —
YIJIeBObI

(1)

VYrneBonabl. MoHOCaxapuibl,
Aucaxa-puabl, OJIUrocaxapmnbl

U nonucaxa-puael. OOmui 1axn
CTpOEHHS U (PU3UKO-XUMUIECKHE
CBOIICTBA yIJIEBOJIOB.
buonoruueckue GpyHKInN
YIJIEBOJIOB.

PackpeiBaTh conepxanme
TCPMHUHOB U HOHATHH: YIJI€BOJbI,
MOHOCaXapuIbl, TUCAXAPUIBI,
OJTUTOCAXaPHUJIbI, TIOJTHCAXAPHIBI,
TJIFOKO3a, pu0o03a, 1e30Kcuprodo3a,
JaKTO3a, MaIbTO3a, caxapo3a,

JdemMoHcTpanuu

KpaxMmail, I''TMKOT'CH, IEJUIF0JI03a.
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TeMbl ypokoB

U KOJIHYECTBO YaCoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

TaOnuis! u cxemsl: «CTpoeHune
MOJIEKYJI YTJIEBOJIOBY

KnaccudunupoBaTs yrieBoasl Mo
CTPOCHHIO U MEPEUUCTIATH UX
GyHKIMN.

[IpuBOUTH IPUMEPHI PA3THUUHBIX
YII€BOJOB (MOHOCAXapHJIOB,
Jcaxapyui0B, OJUTOCaxapuaoB,
MO CaxapuI0B)

9. Oprannyeckmue
BelleCTBA KJIEeTKH —
JIMIH/IBI

(1)

Jlunuaer. ['uapoduinsHO-
ruipooOHBIE CBOKCTBA.
Knaccudukanus 1ununos.
Tpurnuuepunst, hochonunuasl,
BOCKH, CTEpOU/Ibl. bronoruueckue
¢bynkuun munuaoB. O6mue
CBONCTBA OMOJIOTMUECKUX
MeMOpaH — TEeKy4ecTb,
CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.
JdeMoHcTpamun

Tabnuie! u cxemsl: «CtpoeHue
MOJIEKYJI JIUITHJIOB

PackpbIBaTh comepkaHue
TEPMHHOB U TIOHSTUMN: JIUITH]IBI,
TpUTrIULEepUIbl, hochomumusl,
BOCKH, CTEPOHJIbI, TUTIONIPOTEHHBI,
TJTUKOJIUTTU/IBI.
KnaccuduupoBars JTHIHAIBI 10
CTPOCHUIO; XapaKTePHU30BaTh MX

byHKIIIN

10. HykseunoBble
KHncJa0Tbl. CTpoeHne
u pynkumnu JJHK, PHK,

AT®
R

Hykneunosbie kucnorsl. JJHK

u PHK. CrpoeHne HyKJIEHHOBBIX
kucnot. Hykneoruasl. [TpuHuun
KOMILUTIeMeHTapHOCTH. [IpaBuiio
UYapraddoda. Crpykrypa JTHK —
JIBOMHAs CIIUPAJIb.
MecronaxoxaeHue

u Ounonornueckue Gpynkmun JJHK.
Bune PHK. ®yakuuun PHK

B KJIETKE.

Crpoenue monekyast ATO.
Maxpospruyeckue CBsi3u B MOJIEKYJIe
AT®. buonornyeckue GyHKIUH
AT®. BoccTaHOBIEHHBIE
MIEPEHOCUYUKH, UX (PYHKITUH B KIIETKE.

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
JIe30KCUPUOOHYKICHHOBAs KHCIIOTA
(AHK), pubonyknenHoBast KUCJI0Ta
(PHK), HykneoTua, HyKIeo3ua,
a30THCThIC OCHOBAHMSI, aJICHHH,
I'yaHUH, IMTO3UH, THMHH, ypaIul,
KOMIUIEMEHTapHbIE OCHOBAHUS,
aneHozuntpudochar (ATD),
MaKpOIPIruyecKas CBs3b,
CEKBEHHUPOBAaHME, TCHOMUKA,
TPAHCKPUIITOMHKA, IPOTEOMUKA.
XapakTepu30BaTh, ONUCHIBATH

U CXeMaTU4YeCKH N300pakaTh
CTpOEHHE HYKJIEO-

Hpyeue nykneoszuompughocgamoi
(HT®). Cexenuponanue [JHK.
Memoowl cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.
JleMoHCTpanun

IToprpetsr: [Ix. Yorcon, ®@. Kpuk,
M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Tabnuip! u cxemsl: «HykenHOBbIE
KUCIOTBI, «CTpOeHHE MOJIEKYIIbI
ATO».

tuga JIHK u nBoiiHo# ciupanu
JHK, cexBennpoBanue JIHK.
OnuceIBaTh MPOLECC PEITUKALINU
JHK B kneTke u Ha3bIBaTh €ro
OHMOJIOTHYeCKOe 3HAYCHHE.
Xapaxtepuzoatb pynkuuu JJTHK.
Paznuuath cTpykTYypy U QyHKITUN
PHK.

OnuceIBaTh Mpoiiecce
TPAHCKPHUIIIIUH.

CpaBHHMBATh HYKJIEUHOBBIE
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

OO6opynoBaHue: XUMUYECKast
nocyia u 000pyI0BaHue.
JlaGopaTopHble M MPAKTHYECKHE
padoThI

JlabopaTtopHas paboTa
«HccnenoBanne HYKICHHOBBIX
KHCJIOT, BBIACIICHHBIX M3 KJICTOK
Pa3JIMYHBIX OPIraHU3MOB»

kucinotsl (JHK u PHK).
XapaxkTepru3oBaTh 0COOCHHOCTH
crpoenus u pyaxuu ATO.
DopMyIUpOBaTh U OOBIICHSTD
MPUHIUI KOMIUIEMEHTAPHOCTH
u ipaBuio Yapradda

11. MeToanI
CTPYKTYPHOH OMOJIOTHH

(1)

CrtpykTypHasi OMOJIOTHS:
OMoXuMHUYecKHe 1 OMo(pHU3NIEeCKHe
UCCJIEIOBAHMSI COCTaBa

U MIPOCTPAHCTBEHHOM CTPYKTYpPhI
ouomonekyn. Modenuposanue
CMpYKmMypul U yHKYULL OUOMOJIEKY
u ux komnaekcos. Komnviomepnwiii
OU3ALIH U OP2AHUYECKULl CUHME3
OUOMONIEKYl U UX HENPUPOOHBIX
aHanozos

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
MOJCJIIMPOBAaHNE, KOMITBIOTEPHBIN
IU3alH.

[IepeunciiATs NepCrEeKTUBHBIE
HaIpPaBJICHUS HAYYHBIX
VCCJIEIOBAHNN B CTPYKTYPHOU
OMO0JIOTUH, PAaCKPBIBATH UX
3HA4YECHME JUUIS MEIULIMHBI

Y CEJIbCKOTO X035 CTBa

TEMA 5. CTPOEHUE U ®YHKIUU KJIETKH (8 1)

12. Tunbl KJI€TOK.
IIpokapuorn4yeckas
KJIeTKAa

(1)

Tunb! KIETOK: 3yKapruoTUYecKas U
npokapuoTuyeckas. CTpyKTypHO-
(G yHKIMOHaIbHbIE 00pa30BaHUS
kietku. CtpoeHue
IIPOKAPUOTUYECKON KIIETKH.
Kiterounas crenka 6akrepuii u
apxei. OCOOEHHOCTH CTPOCHHUS
reTepoTpoHON 1 aBTOTPO(HOM
IIPOKAaPUOTHYECKHUX KJIETOK. MecTo
U pOJIb MMPOKApUOT B OMOLIEHO3aX.
JleMoOHCTpaL U

Tabmuuel u cxemsl: «CTpoeHHe
9YKapUOTHUECKOMN KIETKU,
«CTpoeHue NpoKapuOTHIECKON
KIIETKI»

O6opynoBaHme: CBETOBOM
MUKPOCKOIT; MUKPOTIPEnapaThbl
OaKTepHabHBIX KJIETOK

PackpsiBath conepxanue
TEPMUHOB

Y TIOHATUIN: TPOKAPUOTHYECKAs
KJIETKa, KJIETOYHas CTEHKa,
MypeuH, pOTOCUHTE- THUECKUE
MeMOpaHbl, (hJIareJIuH.
XapakTtepusoBatb GopMy U
pa3Mepbl IPOKAPUOTUYECKUX
KJIETOK; ()YHKIIMM T€HETUYECKOTO
anmnapara IpoKapHoT.
OnuceiBaTh pa3MHOKEHUE
IIPOKAPHOT.

OueHuBaTh MECTO U POJIb
IPOKapUOT B OMOIIEHO3aX

13. Ctpoenne
JYKAPUOTHYECKOM
KJIeTKH.
IHoBepXHOCTHBIM
annapar KJeTKHu
24)

Crpoenue u pyHKIIMOHUPOBAHHE
JYKAPUOTUYECKOMN KIIETKH.
[Tnazmarudeckas memOpaHa
(mrazmanemma). CTpykTypa
T1a3MaTUYECKO MeMOpaHbl.
TpaHcIoOpT BElIECTB yepes
M1a3MaTHIeCKyI0 MeMOpaHy:
naccuBHbIN (1uddy3us,

PackpbIBaTh cosepkaHue
TEPMHUHOB U NIOHATHI:
I1a3MaTudeckas MmemMOpaHna
(mna3zmanemma), 5KUJKOCTHO-
MO3aW4Has MOJIETh, MEeMOpaHHbBIE
6enku (nepudepuueckue,
WHTETPATbHBIE ), TITMKOKAIINKC,
Qg dy3us, ocMoc, aKTUBHBIH
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

obneruénnas quddysus),
AKTHUBHBIN (TIEPBUYHBIN

Y BTOPUYHBIN aKTUBHBIN
TpaHcnopt). [lomynponuiaeMocts
MeMmOpanbl. PaboTa HaTpuii-
KaJIMeBOI'0 Hacoca. DH/IOLUTO3:
MUHOIMTO3, (ParouTo3. DK30LUTO3.
Kierounas

TPAHCIIOPT, YHOLUTO3, (harOLUTO3,
IHHOLIUTO3, K301 TO3, KJIETOYHAS
CTEHKA, TJIA3MOJIECMbI, CHMILIACT.
XapaxTepu30BaTh 0COOCHHOCTH
CTpoeHUus U (PyHKIHH
9YKapUOTHYECKOW KIETKH;
TPAHCIIOPT BEIIECTB Yepe3

creHka. CTpykTypa u GyHKIHMU
KJIETOYHOW CTEHKU PACTECHUH,
rpuOoB.

JleMoOHCTpaL U

Ta6mumpl u cxemsl: «CTpoeHHE
AYKAPUOTUYECKON KIIETKN,
«CTpOoeHHE )KUBOTHOU KIIETKHY,
«CTpoeHHne pacTUTEIbHOU
KJIETKH.

OOGopynoBaHue: CBETOBOM
MUKPOCKOIT; MUKPOIIpEnapaThl
PACTUTENBHBIX, )KUBOTHBIX KJIETOK.
JlabopaTopHble M IPaKTHYECKHUe
padoThbI

[Ipaktuueckas pabora
«3y4eHne CBOMCTB KJIETOYHON
MeMOpaHb»

IIa3MaTHYECKyI0 MEMOpaHy:
MaCCUBHBIA Y aKTUBHBIN
TpaHCIOPT; paboTy OEIKOB-
KaHaJIOB; pabOTy HATpHil-
KaJIMeBOT0 HAcOCa; CTPYKTYPY
U QYHKIHMH KIETOYHON CTEHKHU
pacTeHuil u TpudboB

14. llnTomia3zma u eé
OPraHoOU/bI
2w

[uromna3zma. IIuTo3015.
[uTockener. [IBnxenne
uTOIIa3Mbl. OpraHou bl KJIETKH.
OnHOoMeMOpaHHbIE OPTaHOU/IbI
KJIETKU: H/I0IUIa3MaTUYEeCKas CeTh
(BIIC), anmapar [Nonbaxu,
JM30COMBI, UX CTPOEHUE

u ¢pyHkuuu. Bzanmocss3pb
0JIHOMEeMOpaHHBIX OPTraHOMIOB
kjeTku. CTpoeHue IrpanyIsipHOTO
petukyinyma. Mexanusm
Hanpasnenus oenxog ¢ IIIC.
CuHTe3 pacTBOPUMBIX OEJIKOB.
CuHTe3 KJIETOYHBIX MEMOpaH.
['mankuii (arpanyIsipHBIN)
SHJIOIIJIA3MaTUYECKUN PETUKYITYM.
CekperopHast GyHKIUS

PackpriBaTh conepkanue
TEPMHHOB W TIOHATHI: ITUTOIIIa3Ma,
IIUTO30J1b, IIATOCKEJIET,
KOMITAPTMEHTHI, OPTaHOU/IBI,
sHpomIazmatudeckas cetb (I11C),
anmapat ['onbpKu, JTU30COMBI,
BaKyoIlb, puOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCHUCOMBI, KJIETOYHBIN COK,
Typrop, MUTOXOHJPUH, KPUCTHI,
TUTACTUIBI, XPOMOILIACTHI,
JICHKOTIACTBI, XJIOPOTLIACTHI,
CTpoMa, TPaHbl, TUIAKOH/I,
Jamera.

XapakTepu3oBaTh LUTOIIA3MYy
JYKAPUO-TUYECKON KIIETKU;
KJIaCCU(HUIIMPOBATH

arnmapara ['onb k.
Moougukayus benrxos 6 annapame
Tonvoorcu. Copmuposka benkos

6 annapame I onv0ocu.

OpPTaHOUBI B 3aBUCUMOCTH OT
0COOEHHOCTEN UX CTPOCHUS
(omHOMEMOpaHHBIE,
JIByMeMOpaHHbIe, HEeMEMOpPaHHbIE);
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U KOJIHYECTBO YaCoB

TeMbl ypokoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

TpaHCIIOPT BELIECTB B KIIETKE.
Bakyomnu pacTUTENbHBIX KIETOK.
Knerounsiit cok. Typrop.
[ToryaBTOHOMHBIE OPraHOUBI
KJICTKH: MUTOXOHAPUH, TUTACTHIBI.
Ilpoucxooicoenue mumoxounoputi u
naacmuo. Cumbdbuozcenes (K. C.
Mepeoickosckuii, JI. Mapaynuc).
Crpoenue u GyHKIHHA
MUTOXOHJIPUM U ILUIACTULL.
[lepBuuHbIe, BTOPUYHBIE U
CJIO’KHBIE TUTACTHIBI
(OTOCUHTE3UPYIOLIUX FYKAPUOT.
XJ0poImIacTsl, XpOMOILIACTHI,
JICHKOTIIACTHI BBICIIUX PACTCHHIA.
JleMoOHCTpaL U

[ToptpeTtsi: K. C. MepexKOBCKHIA,
JI. Maprynmuc.

Tabmuie! u cxembl: «CTpoeHue
AYKAPUOTUYECKON KIIETKN,
«CTpoeHuEe )KUBOTHOU KIETKNY,
«CTpoeHue pacTUTEIbHOU
KIeTKny», «CTpoeHue
MUTOXOHJIPH.

O6opynoBaHue: CBETOBOI
MHUKPOCKOIT; MUKPOIIPEapaThl
PaCTUTENbHBIX, KUBOTHBIX KJIETOK.
JlabopaTopHble U IpaKTHYeCKHe
padoThI

l.IlpakTtuueckasa paboTa
«M3yueHue 1BUKEHUS
IIUTOILIa3MbI B PACTUTEIIEHBIX
KIIETKaX.

OIHCHIBATH (PYHKIIMH KaXKOTO
OpraHoujia B KJIE€TKeE.

OOBACHATH COOBITHUS, CBSI3aHHBIC
C BHYTPHUKJICTOYHBIM
MUIIEBApPEHUEM, €T0 3HAYCHUE IS
OpraHusma.

OTMeyaTh 3HAYEHHE [IMTOCKEIIETA;
XapaKTepU30BaTh €0 IJICMECHTHI
(MUKpPOTPYOOUKH,
MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (PUITAMEHTHI), UX
POJTb B *KU3HEACITEITLHOCTH KIETOK
Y TKaHEeu

2.JlabopaTopHas pabora
«MccnenoBanue ma3mMonn3a

U JIETUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX»

15. HememOpanHbIe
OPraHoMbl KJIeTKH

(1)

HememOpaHHbIe OpraHoOHIbI
kieTku. CTpoeHue u GyHKIUU
HEeMeMOpPaHHBIX OPTaHOUIOB
KJIeTKHA. PUOOCOMBL.
IIpo-me-drcymounvie punamenmul.
MuxkpodunameHTsl. Akmunogble
Mukpogunamenmul. MpllIeUHbIE
KIIETKH. AKMuUHO08ble KOMNOHEHMbl
HeMblUUEYHbIX KIIEMOK.
Muxkpotpy6ouxu. Kierounsrit

PackpeiBaTh comepxanme
TEPMHHOB U NOHATUI: pubocoma,
MOJINCOMA, MUKPOTPYOOUKH,
TyOYJIMH, KJICTOYHBIN IICHTP
(meHTpocoma), EHTPUOIH,
neHTpocdepa, KryTUKH, PECHHYKH,
0a3aNbHOE TETBIIE.
Xapaktepru3oBaTh HEMEMOPaHHBIC
OpPTaHOUBI KIETKH, UX CTPOCHHE

1 QyHKIIIH

35




TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

uentp. CTpoeHue u IBIKEHUE
KT'YTUKOB Y PECHUYEK.
MukpoTpyOOUKH LIUTOILIA3MBI.
Lentpuons. benku,
accoyuuposanHwvle ¢
MUKpoghunamenmamu u
Murkpompybouxamu. Momoptsie
oenxu.

JdemoHcTpauuu

TaOnuis! u cxemsl: «CTtpoeHune
YKUBOTHOM KJIETKN», «CTpoeHue
pacCTUTENBHOMN KIIETKU»

16. Ctpoenue
U (PYHKUMHU AIpPa
1)

SAnpo. Obonouka siapa, XpOMaTHH,
KapuoIIa3Ma, sAPBIIIKH, UX
cTpoenue u QyHKIHUH. SIaepHbIi
OEJIKOBBIN MaTpPUKC.
[IpocTpaHcTBEHHOE PACTIOTIOKECHHE
XpOMOCOM B HHTEP(ha3HOM sJpe.

PackpsiBath conepxanue
TEPMHHOB U TIOHATUH: AIPO,
simepHasi 000J104Ka, sIEPHBIC TOPHI,
HyKJIeoI1a3Ma (Kapuoriazma),
TeHOM, XpOMAaTHH, 9yXpOMAaTHH,
reTepOXPOMATHUH, SIIPBILIKO,

Dyxpomamun u 2emepoxpomamuH.
benku xpomaTHHA — TUCTOHBI.
Junamuxa s0eproii 06010uKU

6 mumo3e. foepmuwiii mpancnopm.
Krnerounsie BKIIIOUEHUSI.
JdemMoHcTpauuu

Tabnuibl U cxembl: «Sapoy»

XPOMOCOMBI, IICHTPOMEPA,
KHHCTOXOP, KJICTOYHBIC
BKITIOYCHUSI.

XapakTepu30BaTh KIETOYHOE S/IPO
KaK [EHTP YIpaBJICHUS
KHU3HECACATCIIbHOCTBIO KIICTKH,
TCHETUYECKUH armapar KIeTOK
9YKapUOT, CTPOCHUE U (PYHKIIHH
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI siipa U UX
B3aMMOCBSI3b C OPTaHOUJAMH
IIUTOITIIa3MBbI

17. CpaBHuTeabHAS
XapaKTepPUCTHKA
KJIETOK 3YKapuoT

(1)

CpaBHHTENBbHAS XapaKTEPUCTUKA
KJIETOK YKapHOT (PacTUTEIbHOM,
KUBOTHOM, TpUOHOI1).
JdemoncTpanuu

Tabnuis! u cxemsl: «CTpoeHune
9YKapHOTHUYECKOM KIETKIY,
«CTpoeHHe )KUBOTHOM KIIETKI,

«CTpOeHI/Ie paCTHTeHBHOﬁ KIICTKH».

O6opynoBaHue: CBETOBOM
MHUKPOCKOIT; MUKPOIIPENapaThl
PaCTUTENbHBIX, )KUBOTHBIX KIIETOK.
JlabopaTopHble H IPaKTHYECKHE
padoThI

JlJabopatopHas paborTa
«M3y4eHne cTpOeHUs KIETOK
Pa3IUYHBIX OPraHU3MOBY

XapakTepru30BaTh TUIIBI KJIETOK
9YKapHOT: pacTUTENbHAS,
XKHUBOTHasl, rpuOHasi. CpaBHUBATH
Mexy co0ol CTpoeHue U
KHU3HECSATENbHOCTD
9YKapHUOTHUYECKUX KIIETOK U POJIb
MIPOKapUOT B OMOIIEHO3aX
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

TEMA 6. OBMEH

BEHIECTB U IIPEBPAIIIEHUE DOHEPI'MHU B KJIETKE (9 u)

18. O0mMeH BelecTB —
MeTa00JI13M
3 u)

AccuMuisinusg

U TUCCUMWISIUS — JBE CTOPOHBI
Mertabonusma. Tunel oOMeHna
BEIECTB: aBTOTPOQHBIN

U rereporpodHbIi. YuacTtue
KUCIIOpOo/ia B OOMEHHBIX
npoieccax. JHepreTuye-

PackpsiBath conmepkaHue
TEPMHUHOB U MOHITUN: OOMEH
BEIIEeCTB (MeTaboIM3M),
accuMmsiius (aHaboJIM3M), UITn
IUTACTHYECKUN OOMEH,
TUCCUMUIISIHS (KaTabom3Mm),
WJT DHEPreTH-

CKO€ 00eCTIeYeHHEe KICTKU:
npeBparnieHue AT® B 0OMEHHBIX
npoueccax. PepMeHTaTUBHBIN
XapakTep peakluid KIeTOYHOTo
MeTtabonusma. epMeHThI, UX
CTpOEHHE, CBOICTBA U MEXaHU3M
neiicteusi. Kodepmentsr. Otnmans
(hepMEeHTOB OT HEOPTaHHUYECKUX
KaTaJnu3aTopoB.
benku-akTuBaToOphl U OENKU-
WHTHOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (pepMEHTATHUBHBIX
peakuii OT pa3IMYHBIX PAKTOPOB.
JdeMoHcTpamun

Tabmuiel 1 cxeMbl: «DOTOCHHTE3Y,
«QHepreTuyecKkuii 0OMen»,
«buocuntes 6enkay», «CtpoeHue
dbepmenTay, «XeMOCHUHTE3Y.
O6opynoBaHHe: CBETOBOM
MHUKPOCKOII; 000pyI0BaHHE IS
MIPUTOTOBJICHUS TIOCTOSTHHBIX

Y BPEMEHHBIX MUKPOIIPETIAPATOB.
JlabopaTopHble U IpaKTHYeCKHe
padoThI

1. JlabopaTtopHas paboTa
«3yueHne KaTaIuTUYECKOU
aKTUBHOCTH (pepMEeHTOB (Ha
MIpUMEPE aMUIIa3bl UM KaTala3bl)».
2.JlabopaTopHas paboTa
«3yueHmne GpepMeHTaTUBHOTO
paciuerieHus epokcuaa BoAopoaa
B PACTUTENBHBIX U AKUBOTHBIX
KJIETKaX»

4YecKkuii 00MeH, aBTOTPOQBI,
reTepoTpodsl, aHadPOOkI, a3POOHI,
(hepMeHTHI, aKTUBHBIN IIEHTP,
cyOcTpaTHas criennupuIHOCTb,
Ko(epMeHTHI, OETTKH-aKTUBATOPHI
U OCJIKU--MHTHOUTOPHI.
[Tepeuncnars 0cobeHHOCTH
IUIACTUYECKOTO U SHEPTETHIECKOTO
oOMeHa B KJIETKE; YCTaHABJIUBAThH
B3aMMOCBSI3b MKy TIACTUYECKUM
¥ SHEPreTHYECKIM OOMEHOM.
Paznuyath TUIIEI OOMEHA BELIECTB:
aBTOTPO(HBIN U TeTePOTPOPHBIN.
[TokasbIBaTh poJIb KHCIOPOIA

B OOMEHHBIX IPOIIeCCaXx.
CxemaTHuecku u300paxarhb
CTpoeHHE PepMeHTa.

OtnuyaTh GepMEHTHI OT
HEOPTaHUYECKUX KaTalIn3aTOpOB

U OIPEENATh UX POJIb

B (DYHKIIMOHHPOBAHUH JKUBBIX
CHCTEM, B IPOMBIIIIEHHOCTH,

B MEJIUIIMHE, B TIOBCEAHEBHOM
KHU3HH YelloBeKa.

CtaBUTb SKCIIEPUMEHT 10
BBISIBJICHUIO KaTaIUTHYECKOI
AKTUBHOCTH MTEPOKCH/IA3HI,
amMHJIa3bl, OOBSICHATH MOTyYEHHbIE
pe3yabTATHI

19. ABTOTpPOdHBII THII
0o0MeHA BellecTB.
doTtocunres

24)

[TepBUYHBII CUHTE3 OPraHUYECKUX
BeIecTB B KiieTke. DoTOoCHHTES.
Ponw xnoporacToB B mporecce
dbotocunTe3a. CBeToBas u
TeMHOBas ¢a3bl. DomoosixaHue,

PackpsiBaTh coepkaHie TEPMUHOB
Y TOHATHM: hoTOCHHTE3, Pa3bl
(otocuHTe3a (CBETOBAsI, TEMHOBAs),
dhotommus, pochopunmpoBanue,
mukn Kansuna, HAJI®"
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

[TpoayKTHBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuyabix GpakTopoB Ha
CKOpOCTh (POTOCHHTE3a. 3HAYCHHE
dboTocuHTE3A.

JleMoOHCTpan U

[Toptpetsr: k. [Ipuctiun, K.

A. Tumupsses.

Tabmue! u cxembl: «POTOCHUHTE3

(mepeHocuuK BOAOPO/IA).
XapakTepru30BaTh MIACTUYECKUI
oOMeH Kak 3Tamn oomiero ooMeHa
BEIIECTB; COOBITUSI (OTOCUHTE3A
(peakiuu CBETOBOM U TEMHOBOM
($haz); postb XJIOPOILIACTOB

B Iporiecce OTOCHHTE3A.
BbIsBISATE NPUYMHHO-
CJICJICTBEHHBIC CBSI3H MEKIY
MOTJIOUICHUEM COJIHEYHOU SHEPTUU
XJIOPO(HIUIOM U CHUHTE30M
Mosekya ATO.

CpaBHUBATh UCXOIHBIC BEIIECTBA,
KOHEYHBIE MPOJIYKTHI U yCIIOBHS
IIPOTEKaHUs PEaKUUi CBETOBOU

¥ TEMHOBOH a3 porocuHTE3a.
YcranaBnvBaTh B3aUMOCBS3b
MEXy (OTOCHHTE30M

1 JBIXaHHEM; CBETOBOM

¥ TEMHOBOH peakuusaMu
¢dorocunTesa.

OuenuBath 3HaUeHHE (DOTOCHHTE3A
JUIS SKA3HU Ha 3eMiie

20. ABToTpodHbBIi THI
o0MeHa BellecTB.
XeMOCHHTE3

(1)

XemocuHTe3. PazHoobpasue
OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIMpyOIKe 6aKTepuH,
xKene300aKTepun, cepodaKTepu,
BOJIOPOJIHBbIE OaKTepUU. 3HAUCHHUE
XEMOCHHTE3A.

JleMoHCTpanuu

[Toptpetsr: C. H. Bunorpaackuti,
I'. A. 3aBap3uH.

PackpeiBaTh conepxanue
TEPMHHOB U NIOHATUN: XEMOCUHTES.
OOBACHUTD CYLTHOCTb
XEMOCHHTE3a, PACKPHIBATh €T0
3HaueHue B Ouocdepe.

[IpuBOUTE IPUMEPHI
XEMOCHHTE3U-PYIOIUX OaKTepuil
(autpudunupyrounme 0akTepuu,
Kenez00aKkTepuu, cepodaKTepuH,
BOJOPOJHBIE OaKTEPUN)

Tabnuuel 1 cxeMbl: «POTOCUHTESY,
«XEMOCHUHTE3».

JlabopaTopHble U IpaKTHYeCKHe
padoThI

JlabopaTtopuas paboTa
«CpaBHEHHE ITPOILIECCOB
(oTOCUHTE3a U XEMOCUH-TE3a»

Y XapaKTepU30BaTh UX
KU3HEJCATEbHOCTD.
CocTaBnsTh ypaBHEHUS PEaKIIU
XEMOCHHTE3A.

CpaBHHMBATh XEMOCHHTE3

¢ pOTOCHHTE30M

21. JHepreTnyeckuii
o0MeH —
AMCCUMUIIS LS

Gw

AHa’poOHbIe OpraHu3Mbl. Bubl
Opoxxenust. [IpoIyKTel OpOKEeHHS
U UX UCIOJIb30BaHHUE YEIIOBEKOM.
AHa3’poOHBIE MUKPOOPTAHU3MBbI
KaK 00bEeKThl OMOTEXHOJIOTHH

1 Bo30ynuTenu Oone3Hei.

PackpeiBaTh comepxanme
TEPMHHOB U TIOHSATHI: ITAITbI
JHEPreTUYeCcKOro ooMeHa —
MOATOTOBUTEIbHBIN,
OECKHCIIOPOIHBIN (aHAIPOOHBIH),
KHCIIOPOIHBIN (a3pOOHBIN);
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

A3po0OHBIC OpraHU3MBI. DTaIlbl
SHEpPreTUYecKoro oOMeHa.
IloaroroBuTEILHBIN ATAI.
['uxonu3z — OeckucnopogHoe
paclIeIIeHNe TII0KO3bI.
buonorunueckoe okucieHue, UIH
KJIETOYHOE JbIxanue. Ponp
MHUTOXOHJIPHUM B IpoLeccax
OMOJIOTUYECKOr0 OKUCIICHUS.
Huknuueckue peakuu.
OxkucnurenbHOE
dbochopunupoBanue. Snepeus
MeMOpanHo20 epaduenma
npomonos. Cunrez ATD: paboma
npomonnou ATD-cunma3sol.
[IpenmymiecTBa a3poOHOTO MyTH
obmeHa

[JIMKOJIU3, OpOXKEeHHE,
OHMOJIOrMYeCcKOe OKHCIICHUE
(nbxanue), nukia Kpebcea,
OKHUCJIUTEIHHOE
(bochopunrpoBane, TPOTOHHBII
rpaaueHt, npotonHas AT®-
CUHTa3a.

[Tepeuncnars ocobeHHOCTH
SHEPreTUIecKoro oOMeHa B KJIETKE.
OnuchIBaTh dTaIbI
SHEPreTHYecKoro ooMeHa
(TOATOTOBUTENBHBIM,
OCCKUCTIOPOIHBINA, KHCIIOPOTHBIH)
U CpaBHMBATh UX MEXKIY COOOM.
XapakTepus3oBaTh PeaKuu
TJIMKOJIN3a, OPOYKEHUS, KIIETOYHOTO
JIBIXaHUSI.

YcranaBnvBaTh B3aUMOCBS3b
MEX]1y TIIHKOJIN30M, KIE€TOYHBIM
JBIXaHUEM

BEIIECTB Mepe]l aHAIPOOHBIM.

D¢ hEeKTUBHOCTH YIHEPTETUIECKOTO
oOMeHa.

JdeMoHcTpamun

[Toptpetsr: B. A. DHrensrapar,

I1. Mutuem.

TaOnuIbl U CXEMBI:
«OHepreTuyecKuii 0OMeH».
JlabopaTopHbie U MPAKTHYECKHE
padoThI

JlabopaTtopuas paboTa
«CpaBHEHHE TIPOIECCOB OPOKEHUS
U JBIXQHHS

Y CUHTE30M MOJIeKys1 AT®.
CocTaBiiTh ypaBHEHHs OCHOBHBIX
ATAIOB HEPTrETHYECKOT0 OOMEHa
B KJICTKE.

PaccunThIBaTh SHEPreTHYECKYIO
3(PEKTUBHOCTD TITMKOJIH3a

¥ OMOJIOTHYECKOTO OKUCIICHHS.
Ha3piBaTh MCXO/IHBIE BEILIECTBA,
KOHEUYHBIE TIPOIYKTHI H YCIIOBHS
NPOTEKAHUS PeaKLUi
SHEPreTHYecKoro oOMeHa.
CpaBHUBATh YHEPr€TUUECKYIO

3¢ PeKTUBHOCTH OECKUCIOPOAHOTO
U KUCJIOPOJHOIO TAroB
SHEPreTUYecKoro ooMeHa

TEMA 7. HACJIEJJCTBEHHASI UTHOOPMAIIVSA U PEAJIN3AIIUS EE B KJIETKE (9 u)

22. Peakiuu
MaTPHYHOI0 CHHTE3a
24)

Peakunu MmaTpu4HOTO CHHTE3A.
IIprHIMI KOMILUIEMEHTAPHOCTH

B PEAKLUSIX MAaTPUYHOIO CUHTE3A.
Peanu3zanus Hacne CTBEHHOM
uHpopmanuu. 'eHeTnyeckuii Kox,
ero coictea. TpaHckpunuus —
MatpuuHblii cuHTe3 PHK.
[IprHIMIIBI TPAHCKPUIILIUN:
KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJIIEIIBHOCTD,

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUH: TEH,
TeHETHYSCKUH KOJI, KOJIOH
(TpHIIET), CTOM-KOAOHBI, MaTPHULIA,
MaTpUYHBIA CHHTE3,
tpa"ckpunuusd, PHK- nonmumepasa,
MIPOMOTOP, CITAHCHUHT, HHTPOH,
JK30H.

XapakTepu3oBaTh peakiuu
MAaTpUYHOIO0 CUHTE3a, CBOMCTBA
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

acuMmeTpudHocTh. Co3pesanue
mampuynvix PHK

8 IYKAPUOMUYECKOU KIemKe.
Hexooupyrowue PHK.
JdemMoHcTpanuu

[Toptpet: H. K. Konb1oB.
Tabnuubl u cxemsl: «buocunres
Oenkay, «I'eHeTHUeCKUI KOI»

TFE€HETUYECKOT0 KOJa.

OnuceIBaTh 3TaIbl TPAHCKPUIILUN
U TPaHCJISILIMK; YCTaHABINBATh
B3aMMOCBS3b MAaTPUYHBIX pEeaKLUl
B KJIETKE; CXEMaTH4ECKHU
U300pakaTh MaTpUUYHbIEC PEaKLUU
TPAHCKPUIILUU U TPAHCIIALIUH.

Pemats Onojornyeckue 3agauu
Ha OIpeAecICHUE
MMOCJICIOBATEIILHOCTH
nykieorunoB JJHK u MPHK,
MPUMEHSS 3HAHUS O pEaKIMAX
MAaTPUYHOTO CHUHTE3A4,
FeHETUYECKOM KOJI€, TPUHIIUIIEC
KOMILUIEMEHTAPHOCTHU

23. Cunre3s 0eJKa
24)

Tpancnsiuus U €€ sTamnsbl. Y4acTue
tpa"cnopTHbix PHK B OuocunTese

Oenka. YciioBusa 6uocuHTesa Oenka.

KonupoBanue amuHokucnor. Poib
pubocoM B OMOCHHTE3E OelKa.
JleMoOHCTpaL U

Ta0muus! 1 cxemsl: «bruocunres
Oenkay, «l'eHeTHUECKUH KO

PackpsiBaTh conepxanue
TEPMHHOB U IIOHATHUM:
TpaHcasus, aHTuko10H, TPHK,
amuHoanmi-TPHK-cunTeTaza
(komaza), monupudocoma
(monucoma).

XapakTepru3oBaTh CBOMCTBA
FEHETHUYECKOI0 KoAa.

OnuceIBaTh 3Tanbl TPAHCIALUN

¥ CXEMAaTUYEeCKH N300pakaTh
MaTpPUYHbIEC PEAKLIUU TPAHCIISIIUH.
Pemars Ouosiornueckue 3agayn Ha
onpeneneHue anTukooHoB TPHK,
MOCIE0BATEIbHOCTH
aMUHOKHCIIOT B MOJIeKyJe Oenka,
MPUMEHSS 3HAHUS O PEAKIIHIX
MaTpUYHOI'O0 CUHTE3A,
T€HETUYECKOM KOJI€, MPUHIIUIE
KOMIUIEMEHTAPHOCTH

24. MexaHHU3MbI
IKCIHPECCHH IT'eHOB
(24)

Cospemennvie npedcmasienus

0 CIMpOoeHUU 2eHO8.

Opranuzanus reHoMa y npoKapuoT
Y DyKapuoT. Perymsanus
AKTUBHOCTH

PackpeiBats conepxanue
TEPMHUHOB U MOHATHIL: ONIEpaTop,
OIIEPOH, CTPYKTYPHBIE I'€HBI,
MIPOMOTOP, pernpec-

cop.

TE€HOB y MPOKAPHUOT.
MonexynapHvie mexanuzmoi
9KCApeccuu 2eH08 y 2YKApuom.
Ponv xpomamuna 6 pecynayuu
pabomsi 2cenog. Perynsamus
0OMEHHBIX TTPOIIECCOB B KIIETKE.

OnwuceIBaTh CTPYKTYPY reHOMa
MPOKAPHOT; XapaKTePHU30BaTh
paboTy MHIYIUOETHHOTO

U penpeccruOenbHOro ONnepoHa.
Bb11ensTh CTpyKTYpHYIO

Y PEryJIATOpHBIC YaCTH I'eHa
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

Knerounslit romeocTas.
JdemoHcTpauMu

Tabmume! 1 cxemel: «bruocunTes
Oenkay, «I eHeTHYeCKUI KOO

9YKapHOT.
CpaBHHBATB MPOILIECCHI IKCIIPECCUU
T'CHOB y IPOKAPHOT U DYKAPHUOT.
XapakTepu30BaTh TUIIOTE3Y
ornepona (P. XKaxo0, XK. Mano).
OnuceIBaTh MEXaHU3M
MOAJIEPKAHUS KIIETOYHOTO
romMeocTasa

25. OcHoOBBI
BHPYCOJIOTHH.
HNupopmannonnas
ouosorus (3 4)

Bupycsl — HekieTouHbIe (HopMBI
YKU3HU U OOJIMraTHbIC apa3UTHI.
Crpoenue mpoCThIX U CIOKHBIX
BHUPYCOB, PETPOBUPYCOB,
6axtepuodaroB. JKuszHenHwlil YUK
JIHK-cooeporcawux eupycos, PHK-
cooeparcauyux 8UPycos,
baxmepuogazos. Obpamnas
MPAHCKPUNYUSL, peeepmasd,
uHmezpasa.

BupycHsie 3a0071€BaHNs YEIIOBEKA,
JKUBOTHBIX, pactenuid. CITU/I,
COVID-19, connanbHbie

U MEUIIMHCKUE TPOOIIEMBI.
buoungopmamuxa.
Hanomexnonozuu 6 6uonocuu

u meouyune. Ilpoepammupyemvie
@yuxyuu benxos. Cnocobwi
00CmMasKu 1eKapcma.
JleMoHCTpanuu

[Toptper: . 1. iBaHOBCKUI.

PackpsiBath conepxanue
TEPMHUHOB U IIOHATUI: BUPYC,
BUPHUOH, CEPJLIEBUHA, KATICU]I,
oOpaTHast TpaHCKPHUILIHKS,
peTpoBupyCHI, 6akTeprodar, BUpyC
UMMYHOJe(PUIINTA YETOBEKa
(BHY), npupogHOo-04aroBbie
uHpEKIuu.

XapakTepru3oBaTh BUPYCHI,
peTpoBUpPYCHI M OakTepuodaru Kaxk
BHYTPUKJIETOUHBIX 1APa3UTOB
IIPOKAPUOT U DYKAPHUOT.

N3narate runoressl
9BOJIIOLIMOHHOTO NPOUCXOKICHUS
BUPYCOB.

OnuceiBaTh MEXaHU3M
B3aMMOJIEMCTBUS BUpYyCa U KIIETKH,
UH(EKIMOHHBIA BUPYCHBIH
porecc.

XapakTepru30BaTh MEXaHU3MBI
BEPTUKAIBHOW U TOPU30HTAILHON
nepesay BUPYCoB; 3a001eBaHMS
JKUBOTHBIX U PACTEHUH,
BBI3bIBAEMBIE BUPYCAMHU.

HazwiBaTh BUpyCHBIE 3a001€BaHUS,
BCTPEUAIOLINECS Y YETIOBEKA!
TpUIIIL,

Tabnuibl U CXeMBI:
«I'enernyeckuii kon», «Bupycoi»,
«baxTepuodaru».
JlabopaTopHble H IPAKTHYECKHE
padoThl

I[IpakTuueckas pabora
«Co31annue Mozieny BUpyca»

KJICIIEBOM HHIIE(ATIUT, TETIaTHT,
COVID-19, CITU/.

CoburoiaTh ipaBuiia MOBEICHUS

B OKPY’KAIOLIEN IPUPOIHON Cpene,
Mep IpOoPHIaKTUKN
pacrpocTpaHeHHsI BUPYCHBIX
3aboneBanuii (B Tom uyncie BNY-
MH(pEKINN)

TEMA 8. "KU3HEHHBII [UKJI KJETKH (6 4)

26. ZKn3HeHHBIH UK

KneTounslil UK, €r0 MEPHUOIBI

PackpsiBath conepxanue
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

KJIE€TKH

(1)

u perymsauus. Marepdasa u Muros.
Oco0GeHHOCTH TPOLIECCOB,
MPOTEKAIINUX B HHTEpdase.
[ToaroroBka KJIETKH K JICTICHUIO.
[IpecunreTnueckui
(MOCTMHUTOTUYECKHH ),
CUHTETUYECKHI

U IOCTCUHTETUYECKU I
(IPEeMHUTOTUYECKHI ) TTEPUOIBI
uHTEep(ha3bI.

JdemoHcTpaumuu

Tabnuupl u cxembl: «Ku3HEHHBIH
LUKIT KJIETKI», «MHUTO3»

TEPMHUHOB U MOHATHI: KJIIETOYHBIN
IIUKJI, UHTEP-(Da3a.

[TepeunciiaTs nepuosl
YKU3HEHHOTO IIUKJIA KJIETKH

Y XapaKTEepU30BaTh MIPOTEKAIOIINE
B HUX IIPOLIECCHI

27. MaTpuyHbIid CUHTE3
JHK. Xpomocomsl
24)

Marpuunsiii cuates JJHK —
perutukanus. [IpuHnmms
pemukanuu JTHK:
KOMIIJIEMEHTApPHOCTb,
MIOJIYKOHCEPBATUBHBIA CUHTE3,
AHTUNAPAIUICITBHOCTD.

PackpsiBath conepxanue
TEPMUHOB U TIOHITHI: PEIUTUKAITUS
(penymmkaus),
KOMIUIEMEHTAPHOCTb,
aHTUnapavieabHocTh, JJHK-
IIOJINMEpa3a,

Mexanusm perikaiuu JIHK.
Xpomocombl. CTpOEHHE XPOMOCOM.
Tenomeps! u Tenomepasa.
XPpOMOCOMHBII HAOOP KIETKU —
KapuoTHIL. JIUTImonHbIi

Y TaIJIOUTHBIM HAOOPBI XPOMOCOM.
['oMosioruyHBIE XPOMOCOMBI.
[Tos10BBIE XPOMOCOMBI.
JdemoncTpanuu

Tabnuibl u cxemsl: «Ku3HEHHBIH
LUK KIeTKn», «CTpoeHue
xpoMocom», «Permukanus JJTHK».
O6opynoBaHue: CBETOBOM
MHKPOCKOIT; MUKPOTIPENapaThl:

«MHTO3 B KIIETKaX KOpCIIKa JIyKa».

JlaGopaTopHble M MPAKTHYECKHE
padoThI

JlabopaTtopuas paboTa
«M3ydeHne XpoMOCOM Ha TOTOBBIX
MHUKpOIIpEna-paTax»

TeJIOMepa, PeIIMKallMOHHAs BUJIKA,
XpOMOCOMa, XpPOMOCOMHBII Habop,
HYKJICOCOMBI, CECTPUHCKHE
XpOMaTH/Ibl, LIEHTPOMEDPA,
KapHOTHII, TAIUIOMIHBIN

U JUTUIOUTHBIN HA0OP XpOMOCOM,
TOMOJIOTHYHBIE XPOMOCOMBI,
10JIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOECHUE
XpOMOCOM, KapUOTHUIIOB
OpPraHU3MOB.

[lepeuncnsTe NPUHIUIIBI
pernkauuu JJHK u naBats um
COJIEPKATENbHYIO XapaKTEPUCTHUKY.
OnucelBaTh MEXaHU3M PEIIMKALUN
JHK.

Cxemaruyecku n300paxarb
cTpoeHue Merada3zHon
XPOMOCOMBI.

Paznuuare XxpomMocombl Ha
MHUKpoOIpenaparax

1 MUKpoQoTorpadpusx

28. JlejieHnEe KJIETKH —
MHUTO3

24)

Henenne knetku — muto3. Ctaguu
MH-

TO3a U MMPOUCXOIAAINIUE B HUX
npoueccel. Tumnsl MUTO3A.

PackpsiBath conepxanue
TEPMUHOB U TIOHATHI: MUTO3,
npodasza, Mmeradasa, anadasa,
Tesnodasza, KAPUOKUHE3, IIUTOKUHE3,
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TeMbl ypokoB

U KOJIHYECTBO YaCoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

Kaprokunes u nUTOKUHES.
buonornueckoe 3HaueHUE MUTO3A.
JdemoHcTpauuu

Tabnuupl U cxeMbl: «KU3HEHHBIN
LHKJ KIETKNn», «CTpoeHue
xpomocomy, «Pemmkanus JJHK»,
«MuTO3».

O6opynoBaHHe: CBETOBOM
MHKPOCKOIT; MUKPOIIPEapaThl

«MHUTO3 B KJIETKAaX KOPEIIKA JIyKay.

BEPETECHO JIeJICHUs1, MeTada3zHas
IJIACTUHKA, 00pO3/1a JCICHHUS.
[epeuncasaTh Mocaen0BaTeIbHOCTD
CTaI[I/Iﬁ MUTO34a U OIIMChIBATH
IPOMCXOJISIINE Ha HUX TPOIIECCHI.
CpaBHUBaTH OCOOCHHOCTH
NPOTEKAHUSI MHTO3a

B PACTUTCIIbHBIX U JKUBOTHBIX
KJICTKaX.

JlaGopaTopHble U MPAKTHYECKHE
padoThI

JlabopaTtopHas paborTa
«HabmoeHre MUTO3a B KIIETKAaX
KOHYHMKa KOpeIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax)»

OOBACHATH OMOJOTHUYECKHUH CMBICIT
MHTO34.

Pasnuuathk craguu MUTO3a Ha
MHUKpOIpenaparax

1 MUKpodoTOorpadusax

29. Perynsinus
JKM3HEHHOI'0 IIUKJIA
KJIETOK

(1)

Perynsmus MUTOTHYECKOTO ITUKIIA
kieTku. [Iporpammupyemas
KJIETOYHAsl THOEJb — aronTo3.
Knerounoe sa1po, XpoMOCOMBI,
(GyHKIIMOHATIbHAS TEHOMUKA.
MexaHu3MBbI TPO-TTU(epariH,
mudGepeHIMPOBKH, CTApEHUS

u rubenn kiretok. «L{udpoas
KJIETKa» — OnonH(OpMaTHIYCCKHE
Mozeu PYyHKITMOHUPOBAHUS
KIICTKHU.

Hemoncmpayuu

Tabnuyel u cxemol.: «Kuznennwiii
yukn kremkuy, « CmpoeHnue
xpomocomy, «Pennuxayus J[HK»,
«Mumo3z»

PackpriBaTh conepkanue
TEPMHHOB U TIOHATHM: aIloNTOo3,
nponudepanus,

Qg epeHIpoBKa.
XapakTepus3oBaTh PEryISALHUI0
MHUTOTHYECKOI'O IIUKJIA KIIETKH.
OOBICHATH OMOJIOTHYECKHUI CMBICIT
3apOrpaMMHUPOBAHHON KJIETOUYHOU
rubeny — amnoImTo3a.
YcranaBiauBaTh B3aMOCBSI3b
MEX]ly TOMEOCTa30M KJIETOK U UX
rubenbIo

TEMA 9

. CTPOEHUE U ®YHKIIUU OPI'TAHU3MOB (17 1)

30. Opranusm Kak
eMHOe LeJ10e

(1)

buonoruueckoe pasnoobpazue
opranu3moB. OJIHOKJIETOYHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOUHBIE
opranu3mbl. OCOOEHHOCTH
CTPOCHHUS U KU3HEEATEIIbHOCTH
OAHOKJICTOYHBIX OPTraHU3MOB.

PaCKpLIBaTL COACPIKAHHUC
TCPMHUHOB U MMOHSITHIA: OpraHu3M,
OopraH, opra-HEJUIbl, CUCTEMA
OpraHoB, arIiapar,
(I)YHKI_[I/IOHaJIBHaH CHUCTEMA, TOMECO-
cTas.

bakrepun, apxen, 0THOKJIETOUHBIE
rpUOBI, OTHOKJIETOYHBIE
BOJIOPOCIIH, IPYTHE TPOTHUCTHI.
KononunanbHble OpraHu3Msl.
BzanmocBsa3n yactei
MHOT'OKJIETOYHOI'O OpraHu3Ma.

[Iepeunciars CTpyKTYpHO-
(yHKIMOHATIBLHBIE YaCTH
OJIHOKJIETOYHBIX,

KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX
Y MHOTOTKaHEBBIX OPTaHU3MOB.
XapakTepu30BaTh OCOOCHHOCTH
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U KOJIHYECTBO YaCoB

TeMbl ypokoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

TkaHu, Opranbl ¥ CUCTEMBI
opranoB. Opranusm Kak eIMHOe
nenoe. I'omeocras.
JdemMoHcTpanuu

Tabnuis! u cxeMsl:
«OIHOKJIETOYHBIE BOJOPOCIIN»,
«MHOrOKJIETOYHBIE BOJIOPOCIIN»,
«bakrepun», «IIpocreimmey,
«OpraHbl IBETKOBBIX PACTEHUI,
«CucTeMbl OpraHoB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee
CTPOEHHE HACEKOMBIX).
OO6opynoBaHue: CBETOBOM
MHUKPOCKOIT; MUKPOTIPETapaThl
OJIHOKJIETOYHBIX OPraHU3MOB;
YKUBBIE IK3EMIUISIPHl KOMHATHBIX
pacTeHuii; repbapuu pacTeHUI
Pa3HbIX OTJEJIOB; BIAXKHbIE
npenaparsl dKUBOTHBIX

CTPOCHHUS U KU3HEEATEIIbHOCTH
OJIHOKJIETOYHBIX OPraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX
Y MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHHBaTH MEXIy COOOM
OJIHOKJIETOYHbBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOUHbIE

Y MHOTOTKaHEBbIE OPraHU3Mbl

31. Tkanu pactenuii

(1)

Tkanu pactenuit. Tunsl
PacTUTEIbHBIX TKAHCH:
oOpa3oBarenbpHasi, TOKPOBHAS,
MIPOBOISINAST, OCHOBHAS,
Mexaandeckas. OcoOeHHOCTH
cTpoeHusi, PyHKIH

Y PacroJIOKCHUS TKAHEeH B OpraHax
pacTeHui.

JdemoncTpanuu

Tabmuier 1 cxeMsl: «TkaHn
pacTtenuii», «Opransl IBETKOBBIX
pacTeHuin»,

PackpeiBath conepxanue
TEPMHMHOB U TIOHATUMN: TKaHb,
SMUJEPMHUC, POOKA, KOPKa, JIy0,
JpEBECHHA, IPEBECUHHbIE
BOJIOKHA, JIyOSIHBIE BOJIOKHA,
COCY/Ibl, KAMEHHUCTBIE KIETKH.
XapaKkTepru30BaTh TUIIbI
pacTuTenb-

HBIX TKaHel: oOpa3oBarenbHas,
MTOKPOBHAsI, IPOBOIAIIAS,
OCHOBHasl, MEXaHHUYecKas;
MepeumciiaTh 0COOEH-

«KopneBsie cucrembl», «CTpoeHue
crebusn», «CTpoeHne JIMCTOBOM
IJIaC-TUHKIY.

O6opynoBaHue: KUBbIE
9K3EMILIIPbl KOMHATHBIX PAaCTEHUII;
CBETOBOW MUKPOCKOII;
MHKpOIIpenapaTsl TKaHE.
JlabopaTopHble M IPAKTHYECKHE
padoThl

JJabopatopHas pabora
«M3ydeHne TKaHEN PACTEHUI

HOCTH UX CTPOCHUSA
H BBIIIOJTHACMBIC q)YHKI_II/II/I

32. TkaHM ;KUBOTHBIX

" 4YeJI0BEKaA

(1)

TkaHM )KUBOTHBIX M UEJIOBEKa.
TUIbI )KUBOTHBIX TKaHEH:
SIUTENHAIbLHAS, COSIMHUTEIbHAS,
MBbIIIIEYHAs, HEPBHAS.

PackpsiBath conepxanue
TEPMHUHOB Y MTOHATHI: SITUTEINH,
CEKpET, MBIIIECYHBIE BOJIOKHA,
HEWPOH, HEUPOTIINS.

44




U KOJIHYECTBO YaCoB

TeMbl ypokoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

Ocobennoctu crpoenusi, pyHKIHiA
Y PacroJIOKeHUS TKAHEeH B OpraHax
JKHUBOTHBIX U YEJIOBEKa.
JdemoHcTpaumuu

Tabmuier u cxemsl: «Tkanu
KUBOTHBIX», «CKEJICT YEIOBEKAY,
«[IumeBapuTesbHasE CUCTEMAY,
«KpoBeHocHas cuctema,
«/lpIxaTenpHas CUCTEMay,
«HepBHas cucremay, «Koxay,
«MBpbIlIeYHast cUCTEMa.
O6opynoBaHHe: CBETOBOM
MHUKPOCKOIT; MUKPOTIPETIapaThl
TKaHeH.

XapakTepu3oBaTh TKaHU
KHUBOTHBIX U YEJIOBEKA:
SMUTCINAJIbHAas1, COCAUHUTCIIbHAA,
MBIIIEYHAsl, HEPBHAs; IEPEUUCIIATh
0COOEHHOCTH UX CTPOCHHS

Y BBIIOJHsIEMbIE (DYHKIIMU

JlabopaTopHble H IpaKTHYeCKHe
padoThbI

JlabopaTtopHas paboTa
«M3ydyeHne TKaHeH KUBOTHBIX»

33. Opransbl. Cucrembl

OpraHoB

(1)

Opransl. BereratuBnbie

Y TEHEPATUBHBIC OPTaHbl PACTCHHUIA.
OpraHbl ¥ CUCTEMBI OPTaHOB
YKUBOTHBIX U 4yesoBeka. OyHKimu
OpPTraHOB U CHUCTEM OPTaHOB.
JdemMoHcTpauuu

Tabmuis! u cxeMbl: «Oprassl
[BETKOBBIX pacTeHuil», «KopHeBbie
cuctembl», «CTpoeHue cTedmusy,
«CTpoeHHe TUCTOBOM TUTACTUHKNY,
«CKeler 4enoBeKay,
«[IumeBaputenpHas CUCTEMaY,
«KpoBeHocHas cuctemay,
«JIpIxaTeapHas cucTeMa,
«BpiienuTenpHas cucTeMay,
«HepBHas cucrema,
«OHIOKPUHHAS CUCTEMAY.
O6opynoBaHue: KUBBIC
9K3EeMILISIPbl KOMHATHBIX
pacTeHuii; repbapuu pacTeHui
Pa3HBIX OTAEIOB; CKEIEThI
MMO3BOHOYHBIX; KOJJICKITUH
0ecro-3BOHOYHBIX KUBOTHBIX;
BII&)KHBIC TIPETapaThl ’KUBOTHBIX,
CKEJIET YeJI0-BEKA.
JlabGopaTopHble U IPAKTHYECKHUE
padoThI

JlabopaTtopHas paboTa

PackpeiBaTh conepxanue
TEPMHMHOB U NIOHATUM: OpraH,
KOpEHb, 1100er, IIBETOK, IO,
CeMsl, TI0JIOBBIE JKEJE3bl, I0JIOBbIE
IIPOTOKH, KOIYJIATUBHBIE OPTaHbl,
CUCTEMBI OPI'aHOB.
XapakTepu3oBaTh BEr€TaTUBHbIE
U TeHEepaTUBHBIE OPraHbI
pacTeHM, COMaTHYECKHE

U peryJaTOpHbIE OpTaHbl
KUBOTHBIX; [IEPEUUCIIATH
0COOEHHOCTH UX CTPOEHHUS

U BBITMOJHSAEMbIE (PYHKIIUH.
VYcraHaBIMBaTh B3aMMOCBSI3H
MEX]ly CTPOCHHUEM OpPIaHOB U UX
GyHKIUAMU.

Paznuuate BBl TKaHEM, Oprasbl
U CUCTEMBI OPT'aHOB, B TOM YHCIIE
4eJI0BEKa, HA MUKPOIpenaparax,
BJIQXKHBIX IIpernapaTax, repoapusx
U MUKpodoTorpadpusx, Tabiunax,
MOJIETISIX U MYJIsSKaX
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

«3yueHmne opraHoB IIBETKOBOTO
pacTeHus»

34. Onopa Teaa
opranu3mos (1 4)

Omnopa Tena oprann3moB. Kapkac
pactenuit. Ckenersl
OJTHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX KUBOTHBIX.
HapyxHblii 1 BHYyTpEHHUHN CKEJIET.
CrtpoeHue u TUIIBI COeAMHEHUS
KOCTEH.

JdemMoHcTpanuu

Tabmuup! u cxemsl: «CTpoeHHE
cTebmns», «CTpoeHue TUCTOBON
IUTACTUHKIY, «CKeNeT 4elIoBeKay.
O6opynoBaHue: CKENIETHI
MMO3BOHOYHBIX; BIa)KHBIE
npenaparbl ’KUBOTHBIX; CKEJIET
YeN0BeKa; PAKOBUHBI MOJIITIOCKOB;
KOJUICKIIMUA HACEKOMBIX,
UTTIOKOXKUX

PackpebiBaTh copepxanue
TEPMHHOB U TIOHATHI: OTIOPHBIE
CUCTEMBbI, 000JIOYKHU KIIETKH,
(bubpmILIBI, KapKac, Hapy>KHBIH
CKeJIeT (XUTHHOBBIN TTOKPOB),
TUIPOCTATUYECKUH CKEJIET,
BHYTPEHHU CKeJET, KOCTU
(nMHHBIE, KOPOTKHE, IJIOCKHUE),
COEIMHEHUS KOCTEH, HEeMOIBUKHbBIC
(1IBBI), OTYMOJIBUKHBIE,
MOJIBMYKHBIC (CYCTaBBI), OT/ICIIBI
CKeJIeTa MMO3BOHOYHBIX )KHBOTHBIX:
yeper, 0CEBOM CKeNeT
(TIO3BOHOYHUK, TPY/IHAS KIIETKA,
XopAa), mosca KOHEYHOCTEH,
CBOOO/IHbIE KOHEYHOCTH.
OnuceiBaTh HAPYKHBIN

Y BHYTPCHHHM CKEIICThI )KUBOTHBIX,
CTPOEHHE U TUIIBI COCTUHEHUS
KOCTEH.

YcTaHaBnuBaTh B3aMMOCBSI3U
MEX]Ty CTPOCHHUEM OTIOPHBIX
CUCTEM U UX PYHKIHSIMH

B OpraHH3MeE.

CpaBHUBATH CTPOCHHE OMOPHBIX
CHCTEM PACTEHUN U )KMBOTHBIX

35. JIBu:keHune
opranu3mos (1 4)

JIBrKeHne opraHu3mMoB. /[BrxeHne
OJTHOKJIETOYHBIX OpPraHU3MOB:
amME&00oUTHOE, )KTYTUKOBOE,
pecHuuHoOE. [IBrKeHMe
MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MBI U HACTHUHU. J[BI>KEHNE

PackpsiBath conepxanue
TEPMHUHOB U TIOHATUN: ABH)KEHUE,
JIBUTATEIbHbIE OpraHeIUIbl,
JBUKEHHE NTPOCTENIINX
(amE&bouHOE, KTYTHKOBOE,
PECHUYHOE), IBUKEHHUE PACTCHUN
(Tponu3MBl,

MHOT'OKJIETOYHBIX KUBOTHBIX
Y YEJIOBEKA: MBIIIEYHAsl CUCTEMA.
Pedunexc. CkeneTHbIe MBIIIIIBI U UX
pa0ora.

JdemMoHcTpauuu

TaGnuie! u cxemsl:
«OTHOKJIETOYHBIE BOJOPOCIIH,
«IIpocreiimmey, «CtpoeHue
MBIIIIBDY, «MBIIIEYHAs] CUCTEMAY

HACTHH), MBIIIIEYHBIE CHCTEMBI
(cokpaTuTeNnpHbIe BOJOKOHIIA,
KOKHO-MYCKYJIbHBIH MEIIOK,
CKeJIeTHast MycKyJjarypa),
CKeJIeTHasi MbIIIIa (MBIIIEYHOE
BOJIOKHO, MHO(UOpIILIA), BHICILINE
JIBUTATENLHBIC IICHTPHI, paboTa
MBI (ABUTaTEIbHAS,
cOMaTuy4ecKas), MbIILIEYHOE
YTOMJICHHE.

XapakTepu30BaTh BUJIbI JIBIKCHUS
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

OJHOKJICTOYHBIX
Y MHOTOKJICTOYHBIX OpPTraHU3MOB.
OnKChHIBATh CKEJICTHBIC MBIIIII[BI

U uX paborTy.

YcranaBpiauBaTh B3aMOCBS3b
MEXIY CTPOCHHEM OIOPHBIX
CUCTEM U JBUKCHHUSIMH OPTaHU3MOB

36. [Tutanue
OPraHu3MoB
24)

IIntanue opraHu3mMoB.
ITornomenue BOAbl, yIIIEKUCIOTO
ra3a U MUHEpaJIbHBIX BELIECTB
pactenusiMu. [Intanue >KMBOTHBIX.
Bnyrpunonocraoe

U BHYTPHUKJIETOYHOE ITUILIEBAPEHHUE.
[IuTaHue MO3BOHOYHBIX KUBOTHBIX.
Otaensl NUIIEBApUTEIBHOIO
Tpakra.

[InmeBapuTenbHbBIE JKEIE3BI.
[InmeBapurenpHas cucreMa
4eJI0BEKA.

JdemMoHcTpauuu

TaGnuue! u cxemsl:
«KHIIIeYHOIOIOCTHRICY,
«[InmeBapurenpHas cucreMa,
«CxeMa nuTaHus pacTEHUI.
Ob6opynoBaHue: KHUBbIE
9K3EMILIIPbl KOMHATHBIX PACTECHMI;
00opyJi0BaHUE I JIeMOHCTpaLUU
ITIOYBEHHOTO

PackpsiBaTh cosiep>kaHre TEPMUHOB
U TIOHATUI: TUTaHUE,
MUILEBAPEHUE, TUIIEBAPUTEIIbHBIC
BaKyoOJIH, KUIIEYHAas TOJIOCTh,
MUILEBApUTEIbHAS TPYOKa,
MUIIEBAPUTENbHBIN TPAKT,
MUIIEBAPUTEIBHBIC JKETIE3HI,
MUIIEBAPUTEIBHBIE COKU.
XapakTepu30BaTh MUTAHUE
KUBOTHBIX; BHYTPUIIOJIOCTHOE

Y BHYTPUKJICTOYHOE MUIIICBApECHHE.
Paznuyath Ha n300paKeHHIX
(cxemax, TabHIIaX, MYJISKaX )
OTJIeJIbI MUILEBAPUTEILHOTO TPAKTa
Y TTUIICBAPUTEIBHYIO CUCTEMY
YeloBeKa.

VYcranaBnuBaTh B3aUMOCBS3U
MEX]ly CTPOCHHUEM OpPraHOB
MUIIEBAPEHUS

Y BO3/YIIHOTO MMUTAaHUS PACTCHHUH,
pacHIeTUICHHs Kpaxmaiia U 0eIKoB
o aeiictBueM (pepMeHTOB

U UX QYHKIUSMH B OpraHu3Me.
CpaBHUBATh CTPOCHHE OPTraHOB
pacTeHuii, obecreynBaromuX
KOpPHEBOE MUTaHUE U (POTOCHUHTES;
IUIIEBAPUTENBHBIX OpPraHelll
MIPOCTEUIINX U OPraHOB
NUIIEBAPEHUS )KUBOTHBIX

37. Abixanue
OPraHu3MoB
(2 9)

JIpixanue opranu3moB. JlpIxanue
pactenuil. J[pixaHue >KMBOTHBIX.
Huddysus razoB uepes
MOBEPXHOCTH KiIeTKU. KoxkHOE
npixanue. JlpixaTenbHas
noBepxHoCTh. JKabepHoe

1 1€royHoe apixanue. [{pixanue
MMO3BOHOYHBIX KUBOTHBIX

U YeJ0BeKa. DBOIIOIMOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX
TTO3BOHOYHBIX KUBOTHBIX.

PackpbIBaTh cosepkaHue
TEPMUHOB U TIOHSTHIA: JIBIXaHUE,
T dy3us, KO)KHOE JAbIXaHUE,
OpTaHBbI JBIXaHUSs, IbIXaTeIbHbIC
JIBYDKEHUS, IbIXaTeIbHbIM LEHT,
JIEroYHbIe 00BEMBI, JKU3HEHHAS
€MKOCTb JIETKHX.
XapakTepu30BaTh JIbIXaHHUE
pacTeHuil; TbIXaHue KUBOTHBIX
U YeJIOoBeKa.

OnuceIBaTh HBOIIOIIMOHHOE
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

JIpIxaTenbHas cuCTEMA YeI0BEKa.
MexaHu3M BEHTUISIUY JIETKUX

y OTHI] U MJIICKOTTUTAOIIUX.
Perynsauus npixanus.
JlpIxaTenbHbIe 00BEMBI.
JdemoHcTpaumuu

Tabnuiel U cxembl: «JIpIxarenbHas
CUCTEMAY.

O6opynoBanue: 000pya0BaHUE IS
JEMOHCTPALIMH OIBITOB 1O
M3MEPEHUIO KU3HEHHOU EMKOCTH
NErKUX, MEXaHU3Ma JbIXaTeIbHBIX
JIBUKECHUN

YCIJIOKHEHUE CTPOCHHUSI JIETKUX
MO3BOHOYHBIX KUBOTHBIX.
PaznuuaTh Ha N300paKEHUIAX
(cxemax, TabyIHIIaX, MYJISDKAX )
JIBIXaTEIbHYIO CHUCTEMY YEeJIOBEKa.
OnuceIBaTh MEXaHU3M BEHTHIIALIUU
JETKUX Y MITUI U MIEKOMTUTAIOIIHX.
VYcraHaBiIMBaTh B3aMMOCBSI3H
MEX]ly CTPOCHHUEM OpPraHOB
JBIXAHUS U UX QYHKIHSIMH

B OpraHU3Me

38. Tpancnopr BemecTn
Y OPraHusMoB
(2 9)

TpaHcnopT BelecTs y OpraHu3MoB.
TpaHCIOPTHBIE CHCTEMBI PACTEHUM.
TpaHcnopT BelecTB y JKUBOTHBIX.
KpoBeHnocHas cucrema n eé
oprasbl. KpoBeHOCHas1 cucrema
IT03BOHOYHBIX >KHBOTHBIX

u yenoseka. Cepaue, KpOBEHOCHBIE
cocysl 4 KpoBb. Kpyru
KpOBOOOpAIIeHUs. DBOJIIOLUOHHBIE
YCII0)KHEHHUSI CTPOEHUS
KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua U € peryssuus.
JdemMoHcTpauuu

Tabnuie! u cxemsl: «Oprasbl
[IBETKOBBIX pacTeHuit», «KopHeBbie
cucteMbl», «CTpoeHue cTedisny,
«CTpoeHHe TUCTOBOM TUTACTUHKNY,
«KpoBeHocHas cucrema yenoBekay,
«KpOBEHOCHBIE CUCTEMBI
ITO3BOHOYHBIX KHBOTHBIX»

PackpbIBaTh cosepkaHle TEPMUHOB
Y IIOHATUHI: TPAHCIIOPT BEUIECTB,
TPAaHCHOPT y pacTeHuil,
KPOBEHOCHAsI CHCTEMA KUBOTHBIX,
KpOBb, IJ1a3Ma, (OpMEHHbIE
9JIEMEHTHI, KPOBOOOpAIIeHHE, KPYTH
KPOBOOOpAIlIEHUs, CEPICUHbIN LUK,
mumdoobpanieHue, mumda,
auMdaTudeckue cocysl,
nuMpaTudeckre y3ibl, BHYTPEHHSSA
cpeaa opraHusma.

XapakTepru3oBaTh TPAHCIIOPT
BEILIECTB Y pacTeHUH

1 0ECII03BOHOYHBIX KHUBOTHBIX.
OnuchIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.

PaznuuaTh Ha N300paKEHUIX
(cxemax, Tabnuuax, MyJsxKax)
KPOBEHOCHYIO U JTMM(AaTHUECKYIO
CHCTEMY YeJIOBEKa.

YcTaHaBiIMBaTh B3aHMOCBSI3H MEXKY)|
CTPOCHHEM OPTaHOB
KPOBOOOpAIIEHUs U UX (PYHKIUSAMU
B OpraHu3Me

39. Buigesenue
Y OPraHu3sMoB

(1)

Boigenenue y opranusmMos.
Beinenenue y pacteHui.
Boinenenue y KUBOTHBIX.
CokparuTtenbHbIe BAaKYOJIH.
Opransl Beiaenenus. unbrpanus,
CeKpeIlus U 00paTHOE BCAChIBAHUE
KaK MEXaHU3MbI padOThI OPTraHOB
BeIZeNIeHNS. CBsI3b ITOJIOCTH TElia C
KPOBEHOCHOM U BbI-JE-JIU-TEIbHON
CHCTEMAaMHU.

PackpeiBats conepxanue
TECPMHUHOB U TOHSTHH: BBIJICJICHUC,
ryTTanus, JMCTOMa,
COKpPATHUTECIbHBIC BAKYOJIH,
WU3BUTHIE KAHAJIBIIbL, 3BE34ATHIC
KJICTKH, BBIACIINTCIBHBIC
TPYOOUYKH, MATBITUTUEBHI COCY/IBI,
MOYKH, MOYE-TOUYHHK, MOUEBOM
My3BIpb, HEPPOH, MOYA.
XapakTepu30BaTh MPOLECC
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U KOJIHYECTBO YaCoB

TeMbl ypokoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

BBIIIGJICHI/IC Y MO3BOHOYHBIX
JKHUBOTHBIX U YCJIOBCKA.

BBIJICJIICHUS Y PACTEHUI
Y )KUBOTHBIX.

[Touku. Ctpoenue

1 GyHKIIMOHHpPOBaHKE He(DpoHa.
OO0pa3oBaHue MOYM y YEJIOBEKA.
JdemMoHCcTpauMu

TaOmuIBI U CXEMBI:
«BpraenurenbHas CUCTEMaY

PaznuuaTh Ha N300paKEHUIAX
(cxemax, TabJIHIIaX, MYJISDKAX )
BBIICTTUTEIIHYIO CHCTEMY
YelioBeKa.

OnuceIBaTh MEXaHU3M
(hyHKIIMOHUpPOBaHKS He(DPOHA;
Tporiecc 00pa3oBaHUS MOYH.
YcTaHaBnuBaTh B3aMMOCBSI3U
MEXTy CTPOCHHEM OPTaHOB
BBIJICJICHUS U UX PYHKIHUIMHU
B OpraHu3Me

40. 3ammuTa
y Opranusmos (2 4)

3amura y opraHu3MoB. 3aliuTa

Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Crnopbl 6akTepuil ¥ HHUCTHI
MPOCTEUIINX. 3anuTa

Y MHOT'OKJIETOYHBIX PACTEHUM.
Kyrukyna. Cpencra nacCUBHOM
Y XMMUYECKOH 3alUTHI.
DOUTOHLIUBI.

3aluTa y MHOTOKJIETOUYHBIX
JKUBOTHBIX. [IOKpOBBI 1 UX
MIPOU3BOHBIC. 3allIUTa OpraHru3Ma
ot 6one3nelt. IMMyHHas cucrema
yenoBeka. KineTtouHsrit

Y TYMOPQJIbHBIA UIMMYHUTET.
Bpoxnénnslit 1 mpruoOpeTEHHBIN
crienuPpuIecKuii UMMYHUTET.
Teopus KIOHATBHO-CEIEKTUBHOTO
ummynurera (I1. Dpnux,

®. M. bepser, C. Tonerasa).
BocnanurensHble OTBETHI
OpraHu3MoB. Posib BpOKIEHHOTO
WMMYHUTETA B Pa3BUTHHU
CUCTEMHBIX 3a00JIeBaHHIA.

PackpriBath conepxanue
TEPMHUHOB U IIOHATHUM: KaIlCyJIa,
9HJ0CIOpA, IUCTA, KYTUKYIIA,
CpeJlICTBA MaCCUBHOM 3aILIUTHI,
CpeACTBa XUMUUECKO 3allUTHI,
KOKHBIE TTOKPOBBI, UIMMYHHTET,
UMMYHHasl CUCTEMa, aHTHUTEH,
AHTUTEJIO.

XapakTepru30BaTh BUJIbI 3AIIUTHI
Y OAHOKJIETOYHBIX

Y MHOT'OKJIETOUHBIX OPTaHU3MOB.
OnuceIBaTh CTPOEHUE KOKHBIX
MOKPOBOB U MX IIPOU3BOIHBIX.
Paznuuath Ha n300paxkeHusIX
(cxemax, Tabmuiax, MymsxKax)
OpraHbl IMMYHHOM CUCTEMBI
YeJI0BEKA.

VYcraHnaBnuBaTh B3aUMOCBS3U
MEX]ly CTPOEHHUEM OpPIaHOB
3aIIUTHl U UX QYHKIUSIMU

B OpraHU3Me

JdemMoHcTpanuu

Tabnuue! u cxemsl: «Koxay,
«Ummynuter», «CtpoeHue
crebus», «CTpoeHne JIMCTOBOM
IITACTUHKU»

41. PazapaxumocTb
H peryasinus
Y OPraHu3MoB

2w

Pazgpaxkumocts U perymnsnus
y Opranu3moB. Paznpaxxumocts
Yy OJJHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PaznpaxumocTts

PackpsIBaTh cozepkaHie TEPMUHOB
Y TIOHSITHI: Pa3paxuMocCThb,
peryJsnus, TaKCUChI, POCTOBBIE
BeIlIeCTBa (ayKCHHBI), HEpBHAs
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

U PETYJSILUA Y PAaCTEHUN.
PocToBble BemecTBa u ux
3Ha4YCHHUE.

HepsHas cucrema u peduexropHast
perynauus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTHCIIBI.
OBOJIOIIMOHHOE YCII0KHEHHE
CTPOEHUSI HEPBHOM CHUCTEMBI

y )KUBOTHBIX. OTZI€JIBI TOJIOBHOTO
MO3ra I03BOHOYHBIX KUBOTHBIX.
Peduiexc u peduiekropHas myra.
be3syciioBHbIE U yCIIOBHBIE
pedeKkchl.

I'ymopanbHas perymsnus

Y HJOKPUHHAsI CUCTEMA )KUBOTHBIX
1 yenoBeka. JKenesbl S3HIOKPUHHON
CUCTEMBI U UX TOPMOHBI. [[eficTBre
TOPMOHOB. B3anMo-CBs3b HEPBHOU
Y SHJOKPUHHOU CHCTEM.
[M'unoranamo-runoduzapHas
cucrema.

JdemMoHcTpauuu

IToptper: U. I1. [1aBnos.

Tabnuup!l u cxembl: «CTpoeHue
ruapb», «CTpOCHUE INIAHAPUUY,
«BHyTpeHHee cTpoeHne
JOKJeBOro uepssi», «HepBHas
cucrema peioy, «HepBHas cucrema
narymkn», «HepsHas cucrema
npe-

cucrema, pepraeKTopHas perysuus,
pedekc, pedaekTopHas ayra,
NIEPEIHUN MO3T, IPOMEKYTOYHBII
MO3T, CPETHUI MO3T, MO3KEUOK,
MPOJIOATOBATHINA MO3T,
BereTaTHBHAsl HEPBHAsS CUCTEMA,
TyMOpaJbHas peryJsiiys, TOPMOHBI,
SHJIOKpUHHASI CUCTEMA,
rUnoTagamo-runodusapHas
cucreMa.

XapakTepu3oBaTh pa3apaxxKuMOCThb
y OJIHOKJIETOYHBIX OPTaHU3MOB

U peIEeKTOPHYIO PErysaIUI0

y JKUBOTHBIX.

Paznuyath Ha U300paKeHHIX
(cxemax, TabuIIaX, MYJISKAX )
HEPBHYIO CUCTEMY U €€ OT/EbI;
OTJIeJIbI TOJIOBHOTO MO3Tra
MO3BOHOYHBIX KUBOTHBIX.
OnwuceIBaTh T'yMOPaIbHYIO
PEryIALHUIO Y )KUBOTHBIX.
Paznnuath Ha n300paxKeHUsIX
(cxemax, Tabnuiax, MyJsxKax)
SHIAOKPUHHYIO CHCTEMY KUBOTHBIX
U YeJIOBeKa.

HasbiBats xene3bl 3HAOKPUHHOM
CUCTEMBbI YeJIOBEeKa

¥ BBIpa0aTbIBacMble UMU TOPMOHBI.

CMBIKaromuxcs», «HepBHas
cucteMa ntuiy, «HepBHas
CUCTEMa MJIEKOTTMTAIOIINX ),
«HepBHas cuctema yesnoBekay,
«DHJIOKPUHHAS CUCTEMA,
«Peduexcy.

O06opynoBaHe: MOJIETTH TOJOBHOTO
MO3Tra Pa3INYHbIX KHUBOTHBIX

OmnuceIBaTh NeHCTBUE TOPMOHOB.
YcraHaBIuBaTh B3aMOCBSI3U
MEXKy CTPOEHUEM OPraHOB
HEPBHOW U 3HJAOKPUHHOM CUCTEM
1 UX QYHKIUSIMH B OpTaHU3ME.
XapakTepru30BaTh IBOJIOLUOHHOE
YCIOKHEHUE CTPOEHUSI HEPBHOM
CHUCTEMBI Y )KUBOTHBIX

TEMA 10. PASMHOKEHHUE U PA3BBUTUE OPI'AHU3MOB (8 4)

42. @opmbl
Pa3MHOKeHUsl
OpPraHu3MoB

(1)

@DopMbI pa3MHOKEHHUS
OopraHu3MoB: Oecrosioe (BKJtouas
BEreTaTMBHOE) U MOJI0BOE. Buabl
0ecroIoro pa3MHOKEHUS:
MOYKOBAHUE, CIIOPYJIALHNS,
dbparMeHTaIus, KIOHUPOBAHUE.
JleMoHCTpanun

PackpbIBaTh coepKaHuE TEPMUHOB
U 1o-

HATHH: pPa3MHOXKEHHE, IPOCTOE
JiefieHe, TOYKOBaHKE, CIIOPYJISLIHS,
BEreTaTUBHOE Pa3MHO)KEHUE,
(parmeHTaIys, KJIOHUPOBaHHE,
raMeThbl, CIEPMaTO30M 1 (CIIEpMuUit),
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U KOJIHYECTBO YaCoB

TeMbl ypokoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

Tabmuue! 1 cxeMmul: «BeretarusHoe
pasMHOXKeHuey, « Turbl 6ecroaoro
pa3sMHOXEHUs», «Pa3MHOKEHUE

XJIAaMHIOMOHAIBIY, «Pa3MHokeHne
3BIJIEHB», «Pa3MHOKEHUE TUAPHD)

SIAIIEKIICTKA, 3UT0Ta, KOHBIOTallHsl.
[lepeuuncnsats ocoGeHHOCTH
0€ecII0JI0Oro U MOJI0BOTO
Pa3MHOKEHHSI OPTaHU3MOB.
XapakTepru3oBaTh CYIIHOCTb

1 (OpMBI OECIIOJIOTO Pa3MHOKEHUS
OpPTraHU3MOB; OHOJIOTHYECKOE
3HaueHUE 0ECrOoJIOT0 Pa3MHOKCHHSL.
Paznuuath criopy xak
CHEIMATM3UPOBAHHYIO KIIETKY,
npeIHa3HaYeHHYIO /Ui 0ECIoIoro
Pa3MHOXKEHHUS, U CIIOPBI OAKTEPUH.

OOBACHATH MPEUMYIIIECTBA
IIOJIOBOT'O Pa3MHOXKEHUS HaJl
0€eCIIOJIbIM.

PackpbiBaTh poJib KJIIOHUPOBAHHS
B CEJIEKI[UH M CEIILCKOM XO03S5HCTBE

43. ITos0BOE

pa3MHo:keHue. Meiio3

(R

[TonoBoe pazmHoxeHue. [lonoseie
KJIETKH, UJIM TaMeThl. Melo3.
Cranguu Meiiosa. [ToBenenue
XpOMOCOM B Mei03e.
Kpoccunrosep. buonornueckuii
CMBICII MeH03a U HOJOBOTO
npouecca. Meio3 u ero Mecto

B JKM3HEHHOM IIMKJIE OPraHKU3MOB.
JdemMoHcTpanuu

Tabnuik! U cxeMbl: «Meiio3»,
«XpPOMOCOMBI»

PackpsiBath conepxanue
TEPMUHOB U MOHATUI: MEN03,
OMBaJICHTHI, KPOCCUHTOBEP,
MHTEPKUHE3, HE3aBUCUMOE
pacnpesesieHue, KpOCCUHTOBED.
Paznuuath Ha n300paKeHMIX
(cxemax, Tabynnax)

Y MUKpoOIpenaparax 3penble
II0JIOBBIE KJIETKU MIJIEKOIIUTAOLINX
Y OpPTaHbl Pa3MHOXKEHMSI BBICIIIUX
pacTeHui.

PackpsiBaTh CyIIHOCTB M€H103a,
XapaKTepU30BaTh €ro OTAEIbHbIE
CTaJluN.

Omnpenensitb MecTO Melo3a

B )KM3HEHHBIX [IUKJIAX Pa3InYHBIX
opranu3mMoB. OOBACHITH
OMOJIOTNYECKUN CMBICIT
KPOCCHHI'OBEPA, OMUCHIBATH €T0
MEXAHU3M.

CpaBHHBaATh MEHO03 C MUTO30M;
pa3nnyaTh OTIAENBHBIE UX CTaUU
Ha MUKpoIIpenapaTax

1 U300pakeHHsIX (cxemax,
TabnuIax).

PackpeiBaTh 3BOIOIIMOHHOE
3HAYEHHE MOJOBOT0 PA3MHOXKEHUS
OpraHU3MOB

44. I'ameTorenes.

Hpemapozlmme]soe pasBUuTuUcC.

PaCKpBIBaTB COACPIKAHUC
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

Oo6pa3zoBanue
U pa3BUTHE MOJIOBBIX
KJIETOK

(1)

I'ameTorenes y sKUBOTHBIX.
[Tonosele xene3pl. OOpazoBaHue
U Pa3BUTHE MOJOBBIX KJIETOK.
Crnepmaroresnes 1 OOreHes.

TEPMUHOB U IIOHATHUMH:
ramMeToOreHes3, CliepMaToOreHes,
OOreHe3, CEMEHHUKH, IMYHUKH,
CIIEPMAaTOTrOHMH, CIIEPMATOLUTBHI,

CtpoeHnue noJIoBbIX KJIETOK.
O1mio010TBOpEHUE

U SMOpPUOHATILHOE Pa3BUTHE
KUBOTHBIX. CIIOCOOBI
OIJIOJIOTBOPEHHUSI: HAPY)KHOE,
BHyTpeHHee. [lapTeHorenes.
JleMoHCTpaL U

Tabmuie! U CXEMBbI:
«["amerorenesy, «CtpoeHue
SUILIEKIIETKUA U CLIEPMAaTO30H1ay.
OOGopynoBaHue: CBETOBOM
MHUKPOCKOIT, MUKPOTIpETiapaThl
SNUIIEKIIETOK U CTIEPMATO30UI0B.
JlaGopaTopHble M MpaKTHYECKHE
padoThI

JlaGopatopuas pabora
«M3yueHune cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»

CHepMaTI/IIIBI, CHGpMaTO?;OI/I[[BI,
OOTOHHUH, OOILUTHI, TOJISIPHBIC
TEeNbIIA, SUIEKIETKA, aKPOCOMaA.
[TepeuncisaTh cTaguu raMeToOreHe3a
y JKHUBOTHBIX.

OnuceIBaTh MPOLIECC TaMeTOreHe3a
" €ro HepI/IOIIBI, CTpOeHI/Ie ITIOJIOBBIX
KJIETOK.

PazanuaThk 0cOOEHHOCTH
CIIepMaTOreHe3a U 0OreHesa.
OHI/ICLIBaTB HpOHGCCBI OCCMCHCHUS
Y OILJIOJIOTBOPEHMS, Pa3HbIC
BapHaHTHI TAPTCHOICHE3a

45. UnpuBuayajabHoe
pa3BuTHE
OpPraHu3MoOB —
OHTOIreHe3

(2 9)

NunuBuyanbHOE pa3BUTHE
OpraHU3MOB (OHTOTEHE3).
OMOpuoorus — Hayka

0 Pa3BUTHM OPraHU3MOB.
Mopgoeenez — oona u3z enasHvix
npobnem smopuonocuu. Konyenyus
Mopgoecernos u mooenu
mopgozenesa. Ctanun
AMOpHOTreHe3a )KUBOTHBIX (Ha
npumMepe JAarymkn). JIpobnenue.
Tumns! 1pobnaeHus.

PackpsiBath conepxanue
TEPMUHOB U TIOHSITHIA:
OIJIOZIOTBOPEHHE, 3UTOTA,
61acTomep, aKpOCOMHAsl PEAKIIUs,
MPOHYKJIEYC, TAPTEHOTEHE3,
sMOpuoreHes, ApodiaeHue,
Oyactyna, MOpyJa, racTpya,
Helipyna, opraHoreHes, SKTo/IepMma,
Me30/IepMa, SHTOJIEPMa, IIEJIOM,
HepBHas TpyOKa, Xop/a, KAIIeyHast
TpyOKa.

Lemepmunuposannoe

U HedepMUHUPOBaHHOe OpoOb.eHue.
bnactyna,tumnsl 61actyi.
OcoOenHocTH OpobsieHus
MJICKOTIUTAIONINX. 3apO/IbIIIEeBhIE
JUCTKH (TaCTPYJISIIus ). 3aKimaaKa
OpTraHoOB U TKaHEH u3
3apOJIBIIIEBHIX TUCTKOB. B3aumHoe
BJIMSIHUE YaCTEW pa3BUBAIOIIETOCA
3apojpiia (3MOpHOHaTbHAS
MHAYKINS). 3aKiIajKa IuiaHa

OmnpenensiTb SMOPHUOHAIBHBIN
MIEPUOJT Pa3BUTHUS OPraHU3Ma

Y OIUCHIBATh OCHOBHBIE
3aKOHOMEPHOCTH JIPOOTIEHUS —
o0pa3oBaHe OTHOCIOWHOTO
3apobIiia — OJIACTYIIBI;
3aBHCUMOCTH X0J1a IPOOJICHUS OT
KOJINYECTBA JKEJTKA B AUIEKIIETKE;
TacTPYJSALHUIO U OPTaHOTeHE3.
OOBACHATH ITAIbI

b hepeHIIMPOBKY TKaHEH,
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

CTPOEHHUSI ) KUBOTHOT'O KakK
pe3yJbTaT UEPAPXUUECKUX
B3anMMOJICUCTBHH TeHOB. BiusHue
Ha YMOPHOHAJILHOE Pa3BUTHE
pa3IUYHbBIX (PaKTOPOB
OKPYKAaIOIEeH Cpebl.
JleMoHCTpaL Ul

IToprper: X. IlIneman.

Taomuus! 1 cxembl: «OCHOBHBIE
CTaJuU OHTOTCHE3a».
O6opynoBanue: mojaenb «lluki
Pa3BUTHS JIATYIIKHA

0o0pa30oBaHM OPTAaHOB U CHCTEM
OpIaHoB.

XapakTepu3oBaTh PEryJIALUIO
SMOPHOHAJIBHOTO PA3BUTHUSA;
JETEPMUHALUIO U SMOPHOHAIBHYIO
UHYKIHIO; TeHETUYECKUI
KOHTPOJIb Pa3BUTHSL.
OO060CHOBBIBATH BPEIHOE
BO3/I€HCTBUE TAOAYHOI'O IbIMa

1 aJIKOTOJISL Ha X0
AMOPHOHAILHOTO

U TIOCTAMOPHUOHATIBHOTO PAa3BUTHUS
OpraHu3Ma uyesioBeKa

46. Poct u pa3Butne
“KMBOTHBIX

(1)

Poct u pa3BuTHE KUBOTHBIX.
[TocTaMOprOHANIBHBIN IEPUOI.
[Tpsimoe u HenpsIMOe pa3BUTHE.
PasButne c meramopdoszom

y 6€CT03BOHOYHBIX

Y ITIO3BOHOYHBIX )KUBOTHBIX.
buonornueckoe 3Ha4E€HUE MPSMOTO
Y HEMPSIMOT'O Pa3BUTHSI, UX
pacIpoCTpaHEeHHE B IIPUPOJIE.
Tunsl pocta KUBOTHBIX. DAKTOPHI
PErysiliuM pocTa >KMBOTHBIX

U YeJloBe-

PackpbIBaTh cozepkaHue
TEPMHHOB U IIOHATUN: OHTOTE€HE3,
OCTAIMOPHOHAJIBHOE Pa3BUTHE,
mMetamopo3, JIMYUHKA, POCT,
CTapeHUE, CMEPTh.
XapakTepu3oBaTh
OCTAMOPHUOHAJIbHBII EPUOJT
pa3BUTHS OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.
XapakTepu3oBaTh psiMOe
pa3BUTHE U €T0 MEPUOJIBI.

ka. Ctazuu nocTaMOPUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YEJIOBEKA.
Ileproasl OHTOTEHE3A YEIIOBEKA.
Crapenue 1 cMepTh Kak
OMO0JIOTNYECKHE TIPOLIECCHI.
JdemMoHcTpanuu

Tabmuie! u cxemsr: «IIpsmoe

U HempsMoe pa3BuTHe», «Pa3Butue
MaMCKOro xxykay, «Pa3zputue
capaHun», «Pa3BuTHe JIATYIIKW».
JlabopaTopHble H IPAKTHYECKHE
padoThl

I[IpakTuueckas pabora
«BblIBIIEHNE PU3HAKOB CXO/ICTBA
3apoJIbIIlIel TO3BOHOYHBIX
KUBOTHBIX»

W3narathb cojpepikaHue TCOpUit
CTapeHUsl OPraHU3MOB.

OOBICHATH OMOJIOTHYECKHUI CMBICIT
pa3BUTHA ¢ METAaMOP(PO30M

47. Pa3MHOXKeHHE
U pa3BUTHE pacTeHHUH

(1)

Pa3zMmuoxeHuE U Pa3sBUTHC

pactenuii. ['ameTopuT u ciopodur.

Metio3
B JKM3HEHHOM IIMKJIE PAaCTCHUH.
O06pa3zoBaHue crop B Ipoliecce

PackpbIBaTh cozep:kaHle TEPMUHOB
Y TIOHATHH: rameTourt, criopodur,
aHTe-

PHUANH, apXETOHUH, 3aPOCTOK,
METracnopa, 3apobIIIEBbII MELIOK,
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

Meno3a. ['amerorenes y pacteHui.
OmnogoTBOpEHNE U Pa3BUTHE
PacCTUTEIBHBIX OPraHU3MOB.
JIBOWHOE OIJIOJOTBOPEHUE

y LIBETKOBBIX PACTEHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.
MexaHu3MBbl peryasuuu
OHTOT'€HE3a Y PACTCHUM

1 ’KUBOTHBIX.

CI/IHepI‘I/II[LI, AHTUIIOABI,
MHUKPOCIIOpPA, MBUIBIIEBOE 3EPHO,
JIBOMHOE OILJIOZOTBOPEHHE, POCT,
MepHUCTeMa, KaMOUH, ITePHOIbI
OHTOT€HE3a [[BETKOBBIX PACTCHHH.
XapakTepru3oBaTh 0COOCHHOCTH
0ECI10JI0r0 U IOJI0BOTO
Pa3MHOXKCHHS [IBETKOBBIX
pacTeHui.

JdemoHcTpauuu

[Moptper: C. I'. HaBamuH.
Tabnuik! U cxeMbl: «/[BoiiHOE
OIUI0JI0-TBOPEHHUE Y IBETKOBBIX
pactenuit», «CTpoeHue CeMsH
OJIHOJIOJIBHBIX U JIBYAOJBHBIX
pacteHui», « Ku3HEHHBIN UK
MOPCKOH KaIryCThl», «’KU3HEHHbIN
LUK MXa», <« KHU3HEeHHBIN IHKIT
ManopOTHUKAY, «KU3HEHHBIN UK
COCHEI».

JlaGopaTopHble U MPAKTHYECKHE
padoThI

JlabopaTtopHas paboTa
«CTpoeHue OpraHoB pa3MHOKEHUS
BBICIIMX PACTEHUI»

Boiaensate 0cobeHHOCTH
IIPOTEKAHUS raMeTOreHe3a

y LIBETKOBBIX PACTCHHIA.
OnuceIBaTh MpoLecc ABOHHOTO
OTLIIO/I0O-TBOPEHHUSI Y IIBETKOBBIX
pacTeHui U OOBSICHITH €ro
IPEUMYIIIECTBA [0 CPAaBHEHUIO

C OIJIOJOTBOPEHHUEM Y CIIOPOBBIX
U TOJIOCEMEHHBIX

TEMA 11. TEHETUKA — HAYKA O HACJIEACTBEHHOCTHU U U3BMEHYUBOCTHU

OPI'AHU3MOB (2 )

48. Uctopus
CTAHOBJICHUSA

U Pa3BUTHSA TeHETHKH
KaK HAYKH

(1)

Hcropust cTaHOBIICHHS U pa3BUTHUSA
TeHETUKH KaK Hayku. PaboThl

I'. Menpgens, I'. Jle ®pusa,

T. Moprasna. Ponb oTe4ecTBEHHBIX
Y4EHBIX B PA3BUTHH T'€HETHUKH.
Pa6oter H. K. Konb1ioBa,

H. U. Basunosa, A. H.
benozepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B.
Tumode-eBa-PecoBckoro.
JdemMoHcTpauuu

IToprpersr: I'. Mennens, I'. [le
®pus, T. Mopran, H. K. Konb1os,
H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kaprieuenko,
1O. A. ®ununuenko, H.

B. TumodeeB-PecoBckuii

PackpsiBath conepxanue
TEPMUHOB U NIOHATUH: TCHETHUKA,
TEH.

JleMOHCTpHUpOBAaTh 3HAaHUS UCTOPUU
BO3HUKHOBEHMS T€HETHKH.
XapakTepu3oBaTb OCHOBHBIE JTAIIbI
pPa3BUTHUS T€HETUKN KaK HAyKU
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

49. OcHOBHbIC IOHATHSA
M CMMBOJIbI T€HEeTHKHU

(1)

OCHOBHBIE T€HETUYECKHUE TTOHSITHS
1 cuMBoOJIbL. ['OMosiornyHbIE
XPOMOCOMBI, AJIJIEJIbHBIE TEHBI,
albTepHATUBHBIC IPU3HAKH,
JOMHUHAHTHBIN U PELIECCUBHBIN
MIpU3HAK, TOMO3UT0Ta,
reTepo3uroTa, YUCTast JIMHUS,
THOPHUJIBI, TEHOTHI, (PEHOTHII.
OCHOBHBIE METO/IbI T€HETUKHU:
rUOPUA0TOTHUECKUH,
LHUTOJIOTUYECKHI, MOJIEKYJISIPHO-
TE€HETUYECKU .

JdemMoHcTpanuu

Tabmuiel: «MeToabl FEHETUKN,
«CX€eMbI CKpELIUBAaHU».
JlaGopaTopHble U MPpaKTHYeCKHe
padoThbI

JlabopaTtopHas paboTa
«/Ipo3o¢mna kak 0OBEKT
TeHETUYECKUX UCCIIeIOBAHUID)

PackpsiBath conepxanue
TEPMHUHOB U TTOHATHIA:
HACJICJCTBEHHOCTh, HACJICOBaHNE,
U3MEHYHBOCTH, TEHOTHI, ()EHOTHII,
TE€HOM, JIOKYC, XPOMOCOMBI,
aJUIeTIbHBIC TeHBI (AJUICNH),
albTEPHATUBHBIC PU3HAKH,
FOMO3MI0Ta, FETEPO3UroTa,
JIOMUHAHTHBIN ITPU3HAK,
pELIECCUBHBIN MPU3HAK, YUCTAS
JIVHHSL, THOPUIBL.

ITonp30BaThCs TEHETUUECKOM
TEPMHUHOJIOTUENA U CUMBOJIMKOM IS
3aIlMCH CXEM CKpEIIMBaHUs

TEMA 12. 3BAKOHOMEPHOCTHU HACJIEACTBEHHOCTH (10 1)

50. 3akoHoMepHOCTH
HacJIeJOBAHUS
NPHU3HAKOB.
MounoruopuaHoe
CKpelIUBaHue

(2 9)

MoHOrnbpuIHOE CKpPEIIUBAHHE.
IlepBbiid 3ak0H MeHens — 3aK0OH
eanHO00pa3us ruOpUI0B IEPBOTO
nokoJienus. [IpaBuiio
JOMUHHMpOBaHusA. BTopoli 3akoH
Mennens — 3aKOH pacLIEeIICHUs
pu3HAKOB. L{uTosornueckue
OCHOBBI MOHOTUOPUTHOTO
CKpeIIMBaHus. [ nmore3a 4ucToThl
ramer.

PackpsiBath conepxanue
TEPMHUHOB U TTOHATHIA:
MOHOTHOPHIHOE CKpEIIUBaHUE,
YUCTOTa raMeT, JOMUHUPOBAHUE,
pacIIeIUIeHUE TPU3HAKOB.
OmnuceiBaTh onbITH I'. MeHaens no
W3YYECHUIO HACJIEA0BaHUS OJTHOU
Iapbl IPU3HAKOB Y TOpoXxa
MIOCEBHOTO.

[TpuBoaUTH HOPMYITUPOBKHU
MEepBOro

JdemoncTpanuu

[Toprper: I'. Mennens.

Tabmuis! u cxemsr: «IlepBbiit

Y BTOPOU 3aKOHBI MeHemns».
O6opynoBanue: MOAETH IS
JEMOHCTpPAIMH 3aKOHOB
enHO00pa3usi THOPUIOB MEPBOTO
MTOKOJICHUS ¥ pacIIeTIICHUS
IIPU3HAKOB; CBETOBOW MUKPOCKOII,
MUKporpenapart: «JIpozodumar.
JlabopaTopHble H IPAKTHYECKHE
padoThI

I[IpakTuueckas pabora
«M3yueHue pe3ynbTaToB

Y BTOPOTO 3aKOHOB ['. MeHnens
(3akoHa enMHO0Opa3us THOPUIOB
NIEPBOT0 MOKOJICHUS, 3aKOH
paciuerneHus IpU3HaKoB)

1 O0BSCHSITH UX ITUTOJIOTUYECKUE
OCHOBHI.

CoCTaBnATh CXEMBI
MOHOTHOPHTHOTO CKPEIINBAHUS

U pelIaTh reHeTUYECKUE 3a/1a4d Ha
MOHOTHOPHTHOE CKPEIIUBAHNE
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

MOHOTHOPHUIHOTO CKPEIINBAHUS
y Ap030(HHITBI»

51. Ananusupyouiee
CKpelyBaHue.
Henounoe
AOMHMHHUPOBaHHUE

(1)

AHanu3upymroluee CKpeluBaHue.
[IpoMexyTOUHBIN XapakTep
HaclienoBanus. Pacuierienue
MIPU3HAKOB IIPHU HETIOJIHOM
JIOMUHUPOBAHUH.

JdemoHcTpauuu

TaOauIbl U CXEMBI:
«AHAIU3UPYIOILIEE CKPEILIUBAHUEY,
«HenonHnoe 1OMUHUPOBAHUE»

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
aHAJIM3UPYIOIIEE CKPEIUBAHKE,
HEIOJHOE JOMUHHUPOBAHHUE,
KOJIOMUHUPOBAaHUE.

CocTaBiATh cXeMbl
AQHAIM3UPYIOLIETO CKPELIUBAHUS

U pelaTbh FT€eHETUYECKHE 3a/1a4M Ha
AHAJIM3UPYIOLIEE CKPEIIMBAHKUE

Y HETIOJIHOE JOMUHUPOBAaHUE

52. Jurnopuanoe
CKpelMBaHHe
29

JuruOpuHoe CKpemrBaHue.
Tperuii 3akoH MeHzens — 3aKoH
HE3aBHCHMOT'O HACJICAOBAHMU
npusHakoB. [{utonoruueckue
OCHOBBI JUTHOPUTHOTO
CKpEIIIMBaHUS.

JdemMoHcTpauuu

IToptper: I'. Menaens.

PackpsiBath conepxanue
TEPMUHOB U TTOHATHIA:
JTUTHOPUTHOE CKpEIIMBaHUE,
(hEHOTUTTMYECKUIA pasKall.
OmnuceiBaTh OnbITH I'. Menaens no
W3Y4YEHUIO HACIIEOBaHUs ABYX Iap
MIPU3HAKOB y TOPOXa MOCEBHOTO.
[TpuBoauTh GOPMYIUPOBKY
TPETHETO

Tabmuip! u cxemsl: «TpeTnii 3aKoH
Mennensa».

O6opynoBanue: Mojeb s
JIEMOHCTPALIMHU 3aKOHA
HE3aBHCUMOI'0 HACIIeJOBaHUS
MIPU3HAKOB; CBETOBON MUKPOCKOIT;
MuKpomnpenapar «/[pozodumna.
JlaGopaTopHble U MPAKTHYECKHE
padoThI

I[IpakTnueckas pabora
«M3ydeHue pe3yabTaToB
JTUTHOPUTHOTO CKPEITUBAHUS

y Ap030(QHITBI»

3akoHa I'. Menpens (3akoHa
HE3aBHCHUMOI'0 HACJICOOBAHUS
MIPU3HAKOB) U OOBSACHSATH €T0
LUTOJIOTHYCCKHE OCHOBEL
[IpuMeHs T MaTEMAaTUYECKUI
pacuér ¢ MOMOIIBIO
(heHOTUTITHUECKOTO parKaa
U METO/a MEPEMHOKEHHUS
BEPOSATHOCTEW BAPUAHTOB
pacuiernieHus: IPU3HAKOB

y TTIOTOMKOB 110 (heHOTHITY

Y TEHOTHITY.

CocTaBnaTh CXeMbl AUTUOPUTHOTO
CKpEIIUBaHUS U PEIIaTh
TeHETUYCCKHE 33129 Ha
JTUTHOPUTHOE CKPEIIMBAHNE

53. CuenjienHoe
HaCJIe0OBaHHE
NMPU3HAKOB.
XpomocomMHasi TeOpuUs
HACJIE€ACTBEHHOCTH

24)

CuernieHHOE Hacle0BaHNE
npusHakoB. Pabotel T. Moprana.
CuernieHHOE HaclleZJOBaHUE T€HOB,
HapylLIeHUE CUEIUICHUS MEXIY
reHaMH. XpOMOCOMHasl TEOpUs
HACJIEICTBEHHOCTH.
JdemMoHcTpanuu

[Toptper: T. Mopras.

PackpsiBaTh cozepkaHre TEPMUHOB
W TOHATHUH: CIICIUICHHOE
HAaCJIeIOBaHUE, HAPYIIECHUS
CIETIJICHUSI TEHOB, KPOCCUHTOBED,
pEeKOMOMHAIINS TEHOB,
TCHCTUYCCKHE KapThl, MOpTraHuaa.
[TpuBoUTEH HOPMYITUPOBKU
3aKoHOB MopraHna (3akoHa
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U KOJIHYECTBO YaCoB

TeMbl ypokoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

Tabnuupsl 1 cxeMbl: «ClrienaeHHoe
HacJeA0BaHUE PU3HAKOB

y JpO30(HITBD».

OOGopymoBaHue: MOJETH IS
JEMOHCTPALIMH CLIETUIEHHOTO
HacJe0BaHMS IPU3HAKOB

CLEIJICHHOTO HACJIEI0BAaHUs T€HOB
Y 3aKOHA HAPYIICHUS CLICTUICHHS
MEXTy TeHaMH ) U OOBSICHSITH UX
LUTOJIOTMYECKUE OCHOBBI.
[TepeuncnsiTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOW T€OpUU
HACJIEICTBEHHOCTH.

Pemiate reneTuyeckue 3a1auu Ha
CLEIJICHHOE HACJIEJOBAaHUE T€HOB
Y HapyIIEHUE CUETIICHUS MEXIY
reHaMu

54. I'eneTnka moJja

(1)

I'eneruka nona. XpoMOCOMHBIM
MEXaHU3M OIpeesIeHUs 1oJa.

AYTOCOMBI H ITOJIOBBIC XPOMOCOMBEI.

['omorameTHsIi ¥ reTeporaMeTHbIN
1oJ1. I'eHeTndeckas CTpykrypa
IIOJIOBBIX XPOMOCOM.
HacnenoBanue npusHaKkos,
CUEIUICHHBIX C IIOJIOM.
JdeMoHcTpamun

Tabnuis! u cxemsl: «I'eHeTnka
nosiay, «Kapuorun denoBekay,
«Kapuotun npo3o¢puisn»,
«Kaprnotun nrunsn

PackpeiBaTh conepxanue
TEPMHUHOB U TIOHATUI: ayTOCOMBI,
II0JIOBBIE XPOMOCOMBI,
TOMOTaMETHBIN TT0JI,
reTeporaMeTHBIN IOJI.

OOBACHATH XpPOMOCOMHBIN
MEXAHU3M OIIPEIEICHHUS 110J1a

y OpraHUu3MOB.

[IpuBoauTh pUMEpPHI
HACJIeJJOBaHMsI IPU3HAKOB,
CLICTUIEHHBIX C IOJIOM.
CocTaBnTh CXEMbI CKPEILMBAHUS
U pelaTbh F€eHETUYECKHE 3a/1a4M Ha
HacJIeJJOBaHUE MTPU3HAKOB,
CLICTUIEHHBIX C IOJIOM.
[IpuBOUTE IPUMEPHI
TeHETUYECKUX 3a00eBaHUN

1 1e(EeKTOB Yy OPraHU3MOB,
CBSI3aHHBIX C [TOJIOBBIMH
XpoMocoMaMu

55. T'enoTHn KaK
HEeJIOCTHAS CHCTEMA

(R

I'emoTnn Kak II€IOCTHAS CHCTEMA.
[InenioTponus — MHOYKECTBEHHOE
nelicTBre reHa. MHOKEeCTBEHHBIHN
amenu3M. B3aumoelicTeue
HeaJlJICILHBIX TCHOB.
KommiiementapHocTs. Onucras.
[Tonumepust.

I'eneTnueckuii KOHTPOJIb Pa3BUTHS
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,
a TaKke (PU3NOTOTUIECKHIX
MPOLECCOB, MOBEACHUS

Y KOTHUTUBHBIX (DYHKITUH.
I'eneTnmueckne MeXaHU3MBI
cUMOMOreHe3a, MeXaHH3MBbI
B3aUMOJECHCTBHUS «XO35IMH —
MapasuT» U «XO3I1H —

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
MHOECTBEHHOE JICMCTBUE I'eHa
(nneiorpornusi),
KOMIUIEMEHTAPHOCTb, 3MKCTA3,
HOJIUMEPHS.

Omnpenensts Gopmbl
B3aMMOJEMCTBHS AJUIEIBbHBIX

Y HEaJUIECJIbHBIX T€HOB.
[IpuBOUTE TPUMEPDI
IJIEHOTPONTHOTO ACHCTBUS T'€HOB.
Pemrats reneTudeckue 3a1auu Ha
B3alMO/ICHCTBHE HeaJUIEILHEIX
TE€HOB
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

MUKpOOHOMY. [ eHeTHYecKue
aCIIEKTHl KOHTPOJIS U UI3MEHEHHS
HACJIeICTBEHHON HH(pOpMAIIH

B TIOKOJICHHSIX

KJIETOK U OPTraHU3MOB.
JdemoHcTpauuu

TaOnuibl U CXEMBI:
«MHOECTBEHHBIN alICIU3M»,
«B3anmoencTBrE TEHOBY

TEMA 13. 3AKOHOMEPHOCTH UBMEHYHUBOCTH (6 4)

56. U3MeHYNBOCTDH
NMPU3HAKOB. Bubl
M3MEHYMBOCTH

(14)

Bs3auMoaelicTBue reHoTHIIA

U cpeabl pu (hopMUpOBaHUH
(dheHoTuIA.

N3MeHYMBOCTh IPU3HAKOB.
KauecTBeHHBIC U KOIMYECTBEHHBIE
pu3HaKHA. BUIBI N3MEHYNMBOCTH:
HEHACJIeJICTBEHHAs

1 HacJIeJICTBEHHAs!.
JdeMoHcTpamun

Tabmuie! 1 cxeMbl: «Bub
U3MEHYUBOCTH.
O6opynoBaHue: )KUBbIC

U repOapHbIe HK3EMILISPHI
KOMHATHBIX PACTCHUI; pUCYHKH
(dboTorpadun) >KHBOTHBIX

C pa3IUYHBIMU BUIAMH
W3MEHUYUBOCTH

PackpeiBaTh conepxanue
TEPMUHOB U IIOHATHUMH:
MU3MEHYMBOCTb, HEHACIIEACTBEHHAS
WU3MEHYHMBOCTb, HACIEACTBEHHAs
MU3MEHYUBOCTb.

CpaBHUBaTh HEHACIIEACTBEHHYIO
M3MEHYMBOCTb C HACJIEJCTBEHHOM.
[IpuBOUTE IPUMEPHI
KayEeCTBEHHBIX U KOJIMYECTBEHHBIX
IIPU3HAKOB OPraHU3MOB,
IIPOSIBJICHUI Y OPraHU3MOB
HEHACJICACTBEHHON

Y HaCJIEACTBEHHON U3MEHYMBOCTU

57. MopupuxkannonHas
U3MEHYUBOCTH
24)

MoaudukanroHHas
M3MEHYUBOCTB. POk cpenbl
B (hOpMUPOBAHUU

MO (PUKAITIOHHON U3MEHUNBOCTH.

Hopwma peakiuu npuzHaka.
BapuanuonHsslii psin

Y BapHallMOHHAs KpUBast
(B. Horanncen). CBoiicTBa

MOHH(l)HKaHHOHHOﬁ N3MCHYHBOCTH.

PackpsiBaTh conepxanue
TEPMHUHOB U NIOHATHI:

MO (pHUKAIIMOHHAS, WIIH
(eHoTUNUYECKasi, ”3AMEHYUBOCTD,
BapUaHTa, BapMallMOHHBIN PsL,
BapUallMOHHAs KpHUBasi, HOpMa
peakuuy Npu3HaKa, MoAu(UKaLKK.
XapakTepu3oBaTh CBOMCTBA

JdemMoHcTpanuu

TabGnuie! u cxeMsl:
«MoauduxanmoHHas
W3MEHUYUBOCTH.

O6opynoBaHue: )KUBBIC

U TepOapHbIC FK3EMILISPHI
KOMHATHBIX PACTCHHI; PUCYHKH
(pororpadun) >KUBOTHBIX

C IpUMepaMH MOTH(PUKAITTOHHON

MOIU(PHUKATIOHHON U3MEHUNBOCTH.
IToka3seIBaTh POIBL YCIOBUU
BHEIIIHEW Cpe/ibl B pa3BUTUHU
MOJIU(UKATTOHHONW U3MEHUYUBOCTH
Yy OPraHU3MOB.

Ctpoutb BaprallMOHHBIE PSIZIbI

U rpad UK KpUBOH HOPMBI PEAKIIHI
IIPU3HAKOB Y Pa3JIMYHBIX
OpraHU3MOB
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TeMbl ypokoB

U KOJIHYECTBO YaCoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

W3MEHYUBOCTH.
JlabopaTopHble H IPAKTHYECKHUE
padoTsbI

JlabopaTtopHas paboTa
«HccnenoBanue
3aKOHOMEPHOCTEU
MOIU(DHUKAITMOHHOU
n3MmeHunBocTH. [loctpoenue
BapUaLlMOHHOTO psiaa

Y BapUaLlMOHHON KPUBOW»

58. I'enoTHNIHYEeCKas
H3MEHYHBOCTD.
KomOnHaTuBHAs
H3MEHYHBOCTD

(1)

I'eHoTHIIMYECKAs N3MECHUYUBOCTb.
CBoiicTBa TEHOTHITMYSCKOM
U3MEHUYUBOCTH. Buinl
TeHOTUIINYECKON M3MEHYHNBOCTH:
KOMOWHATHBHASI © MyTallHOHHASI.
KoMOnHaTHBHAsI H3MEHUHUBOCTD.
Meii03 1 110I0BOM MPOLIECC —
OCHOBa KOMOHMHATHUBHOMH
H3MEHYUBOCTH. Poitb
KOMOMHATHUBHOH U3MEHYNBOCTH

B CO3JaHUH TCHETUUCCKOTO
pa3HOOOpa3us B Mpeeiiax 0JTHOTO
BHU/JIA.

JdeMoHcTpamun

TaOnuupl U1 CXEMBI:
«KomMOMHaTHBHAS U3MEHUYMBOCTDY,
«Meito3», «OmI010TBOPEHHEY

PackpsiBath conepxanue
TEPMUHOB U NOHATHI:
KOMOWHATHBHASI H3MEHYHUBOCTb,
MyTallMOHHAs! U3MEHUYUBOCTb,
KOMOHWHAIIUU, MyTaIl1H.
XapakTepr30oBaTh CBOMCTBA
FEHOTUITMYECKON U3MEHYHUBOCTH.
OnuceiBaTh MEHO3 U MOJIOBOM
MPOLECC KaK OCHOBY MPOSIBJIICHUS
y OpraHu3MOB KOMOMHATUBHOMN
W3MEHYMBOCTH.

[Toka3pIBaTh HA KOHKPETHBIX
pUMepax pojib KOMOMHATHBHOM
WU3MEHYMBOCTHU B CO3JJaHUH
TEHETUYECKOr0 pazHooOpa3ust
OpPraHU3MOB B IIPEJIENAX OAHOTO
BU/JIA.

CpaBHMBATh TEHOTUITUYECKYIO
U3MEHYHBOCTh

¢ MOIUUKAIMOHHON

59. Myrauuonnasi
U3MEHYHMBOCTb.
3aKkoHOMepHOCTH
MYTallMOHHOT0
npoiecca. JNUreHeTuKa

2w

MyTarmorHasi U3MEHUYUBOCTb.
Buael myranuii: reHHbIe,
XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbBIE U UHAYLUPOBAHHBIE
MyTauuu. SepHeie

Y LUATOIUIa3MAaTUYECKUE MyTalUH.
CoMarnueckue U MojoBbIe
MyTauu. [Ipruannsl
BO3HUKHOBEHHUS MyTallA.
MyTareHsl U uX BIUSHUE Ha
OpraHU3MBbl.

3aKOHOMEPHOCTU MYTAllMOHHOTO
npouecca. 3aKOH FOMOJIOTHYECKUX
PSAI0B B HACJIEACTBEHHOM
n3menuuBoctu (H. V. BaBuinos).
Buesgepnast ”3MeHUYHMBOCTh

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHNA: MyTallUH,
XPOMOCOMHBIE ITEPECTPOUKHU
(abeppanun), MOTUTIIOUIHS,
AHEYTUTOUIUS, MyTaHT, MyTareHbl.
[IpuBOIUTE IPUMEPBI My TALIUH,
BCTPEYAIOIIUXCS Y PA3HBIX
OpPTraHU3MOB.
Knaccupunuposats MyTanuu no
pa3HbIM OCHOBAHUSIM.

Pa3znuuats Ha n300pakeHUsIX
(cxeMmax, TabnuIIaX ) TCHHBIE
MYyTaIiH, XPOMOCOMHBIE
MEPECTPONKH pa3HbIX BUOB:
JeTeINH, TYTUTAKAITIH,
TPaHCIIOKAI[H, HTHBEPCHH;
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

Y HACJIeJICTBEHHOCTb.
JdemMoHcTpanuu

[Toptpertsr: I'. e @pus, B.
Horanncen, H. 1. BaBunos.
Tabmuie! 1 cxembl: « eHeTHUECKHE
3a00JIeBaHUs YeIIOBEKaY, «BUIbI
MYTaLMi».

O6opynoBaHue: KUBBIC

U repOapHbIe HK3EMILISPHI
KOMHATHBIX PACTEHU; pUCYHKHU
(dboTorpadun) >KHBOTHBIX

T€HOMHBIE MYTAaIl1H.
CpaBHuBaTh MeX11y coO0M
MyTalliu Pa3HbIX BUIOB.
XapakTepu3oBaTh CBOMCTBA
MYTallMOHHOW W3MEHYUBOCTH.
Ha3piBaTh IpU4YMHBI MyTaLIN,
BBISBJISITH UICTOYHUKH (PAKTOPOB-
MYTarcHOB B OKPY>Kalolleu cpene
(KOCBEHHO).

[TpuBoauTh GOPMYIHPOBKY 3aKOHA
TOMOJIOTMYECKUX PSJIOB

1 HacJIel-CTBEHHON U3MEHYUBOCTH
H. U. BaBu-noBa u 060CHOBBIBATH
€ro 3Ha4eHHE JUIsl IPAKTUKU
CEJIbCKOTO X035IiCTBA.

C pa3IMYHBIMU BUIAMH
W3MEHYHUBOCTH.

JlaGopaTopHble M MPaKTHYECKHE
padoThI

I[IpakTunueckas pabdora
«Mytauuu y npo3oduisl (Ha
TOTOBBIX MUKpPOITpETapaTax )

OueHnBaTh 3BOJIIOIIMOHHOE
3HauYEHUE MYTAI[MOHHOTO MpoIiecca
nu KOM6I/IH3.THBHOI>1 N3MCHYHNBOCTHU

TEMA 14. TEHETUKA YEJIOBEKA (3 4)

60. I'eHeTHKA YeJI0BEKA.
MeTtoabl MeAUIIMHCKOMI
TeHETHKH

(KR))

Kapuorum yenosexka.
MexnyHapoaHas mporpamma
HCCIIEIOBAaHUS T€HOMA YeJI0BEeKa.
Mertoapl n3ydeHusi TeHETUKH
YyeJIoBeKa: TeHeaJToTHIYEeCKUM,
OM3HELOBEIN, IMTOTCHETHYECKHUT,
MONYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHIA.
CoBpeMeHHOe onpeerneHue
FeHOTHIIA: TTOJTHOI€HOMHOE
CEKBEHUPOBAHMUE,
TEHOTUITMPOBAHUE, B TOM YHUCIIE

¢ nomorisio [1T1{P-ananu3a.
Hacnencrsennsie 3a001eBaHUS
yesoBeKa. [ 'eHHble U XpOMOCOMHBIE
OoJie3Hn yeaoBeka. bonesau

C HACJIEJCTBEHHOM
MPEPaACIION0KEHHOCTHIO.
3HaueHue MEAUITMHCKON TeHETUKHU
B MPEIOTBPAILCHUY U JICYEHUU
TCHETUYCCKUX 3a00JICBaHU I
yesioBeka. MeIMKO-TeHETHUECKOe
KOHCYNbTHUpOBaHKE. CTBOJIOBBIE

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUI:
CEeKBEHHPOBAHUE, KapTa
XPOMOCOMBI, TpOOaH,
HaCJIe/ICTBEH-

Hble 00JIe3HN (MOHOTEHHBIE,
HOJIM-TeHHbIE, TeHHbIE,
XPOMOCOMHBIE), METUKO-
T€HETHYECKOE KOHCYJIbTUPOBAHHE,
JI0pOJI0Basi IMArHOCTHKA,
aMHMOIICHTE3.

[Tepeuncnars 0coOeHHOCTH
U3yUYCHHsI TEHETUKH YeJIOBeKa

Y METOJIbI MEAMIINHCKOW TeHETHKH.
XapakTepu30BaTh METO/IbI
W3y4YeHUs TeHETUKH YeJI0BEKa
(reHeamornuecKuil, OJU3HEIOBBIM,
IUTOTCHETHYECKUH, MOJIEKYIISIPHO-
TeHETUYECKUH, MOMYIALHOHHO-
CTATUCTUYECKUN).

OmnwuceIBaTh 1M, 331241

Y JIOCTHKSHHS MEXTyHAPOTHOM
nporpamMmsl «I'€HOM 4eTOBEKa».
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

kiaeTku. [IoHATHE «T€HETHYECKOTO
rpy3a». DTHYCECKUE aCIIeKThI
HCCIIEOBAHNUM B 001aCTH
PEeIaKTHPOBAHUS TeHOMA

" CTBOJIOBBIX KJICTOK.

Pa3znnuath Ha n300paxeHUsIX
(cxemax, TabyHIIax) KapThl
XpOMOCOM (T€HETHYECKHUE,
(bu3mvecKre, CHKBEH-COBBIE).

I'enetnueckue GpakTopel
MOBBIIICHHOW YYBCTBUTEIBHOCTH
YeloBeKa K (pusnueckoMy

U XUMUYECKOMY 3arps3HEHUIO
OKpY>KaloIle Cpeibl.
I'enernueckas
MPEPacoIoKeHHOCTh YEIOBEKA
K MaTOJIOTUSM.

JdeMoHcTpamun

Tabmuis! u cxemsl: «Kapuorun
yesnoBekay, «MeTobl u3y4eHus
TEHETUKH YEJIOBEKaY,
«"enernyeckue 3a001eBaHUS
YEJIOBEKaY.

JlabGopaTopHble H IPAKTHYECKHUE
padoThbI

I[IpakTtuueckas pabora
«CocTaBiieHHE U aHAJIU3
POIOCIIOBHOM

OnuceIBaTh METOABI COBPEMEHHOTO
ompe/ieICHUs] TCHOTUIIA OPTaHu3Ma:
MOJITHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUIHPOBAHUE, B TOM YHCJIE

¢ nomoiwio I11[P-ananu3za.
XapakTepru30BaTh HACIIECICTBEHHbBIC
3a0071eBaHUs YeJIOBEKa

1 3a00JIEBaHUS C HACICACTBEHHOMN
MIPEAPACIIONOKEHHOCTBIO.
CpaBHHBAThH TCHHBIE,
XPOMOCOMHBIE 00JIC3HHU YeJIOBEKA
1 00JIC3HH C HACIICICTBCHHOM
MIPEAPACIIONOKEHHOCTBIO.
YcraHaBIUBaTH B3aMOCBS3h
MEX]ly HaclIeICTBEHHBIMU
3a00JIcBaHUSIMH YEJIOBEKA U MX
T€HETUYECKON OCHOBOM.
OO00CHOBBIBAThH 3HAYEHHE MEIUKO-
TeHETUYECKOTO KOHCYIbTUPOBAHUS
B IIPEAOTBPAIICHUH U JICUCHUU
HAacJIEACTBEHHBIX 3a001€BaHNH
YyeJIoBeKa

TEMA 15. CEJIEKIHUA OPTAHU3MOB (4 u)

61. OcHOBHBIC NIOHATHSA
CeJIeKIMM

(1)

JlomecTrKanus U CeNeKIHs.
3apoKACHNE CETCKINH

U JoMecTuKauuu. Yuenue H.

. BasuiioBa o LlenTpax
MIPOUCXOXKJICHUST © MHOTOOOpa3ust
KYJIBTYpHBIX pacTeHui. Ponb
CEJIeKIIUN

PackpsiBath conepxkanue
OCHOBHEIX ITOHITUMH: CEICKIINS,
JIOMECTHKALINSL, IPUMUTHUBHAS
CeJIeKIUsA, KOMOMHATHBHAS
CeJIeKIUs, COPT, MOPOJA, IITAMM.
[TepeuncnsiTh OCHOBHBIE ATAIIBI

B CO3/IaHUM COPTOB PACTEHUI

U NOpoJ )KUBOTHBIX. CopT, opoza,
mTaMM. 3aKOH TOMOJIOTHYECKUX
PAIOB B HACJIEACTBEHHON
mmeHunBocTr H. WM. BaBumiona, ero
3HA4YECHUE NI CEIEKLIMOHHON
paboTHI.

JdemMoHcTpanuu

[Toprpetsr: H. U. Basunos, U.

B. Muuypumn, I'. 1. Kapnieuenko ,

pa3BUTHS CENEKIUM KaK Ipoiecca
Y HAYKH.

XapakTepu3oBaTh CoIepKaHNE
yuenus H. . BaBunosa o Llentpax
MIPOUCXOKACHUS M1 MHOTOOOpa3Hst
KYJIbTYPHBIX PACTCHHH.
[TokazsiBaTh LleHTpBI
MIPOUCXOXIEHUS U MHOTooOpa3us
KYyJbTYPHBIX pacTeHul u LleHTpsI
JIOMECTHKALUX JOMAIIHUX
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U KOJIHYECTBO YaCoB

TeMbl ypokoB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

I1. IT. JIykbsinenko, b. JI.
Actaypos.

Tabmuier u cxemsl: «LleHTpBI
IIPOUCXO0XKIEHUSI U MHOT0OOpa3us
KYyJIbTYPHBIX paCTeHHI», «3aKOH
TOMOJIOTHYECKHUX PAJIOB

B HacIeJCTBEHHOI
W3MEHUYUBOCTH.

JlabopaTopHble H IPAKTHYECKHUE
padoThI

JlabopaTtopHas paboTa
«M3ydeHne copToB KyJIbTYPHBIX
pacTeHuii ¥ NopoJi AOMAITHUX
KUBOTHBIX)»

JKUBOTHBIX Ha KapTe MUpa,
CBS3BIBATh UX MECTOIOJI0XKCHUE

C oyaraM¥ BO3HHKHOBCHUS
JPEBHEUINX [IUBUIN3ALUMN.
CpaBHUBaThH COPT, MOPOY, IITAMM
C BUJAMU-POIUYAMHU.
OO00CHOBBIBATh 3HAYEHHE 3aKOHA
TOMOJIOTUYECKUX PSIO0B

B HACJICJCTBEHHON N3MEHYNBOCTH
H. WM. BaBuioBa 115 CEICKIIMOHHOM
paboTHI.

OnuceIBaTh MEPCIEKTUBBI
JIOMECTHKAIIUN B CO3/TaHNE HOBBIX
COPTOB KYJbTYPHBIX PaCTEHUH,
MOPOJI IOMAITHUX KMBOTHBIX

Y IITaMMOB MUKPOOPTaHU3MOB

62. MeToanl

ceJIeKIIMOHHOMH padoThI.
Coxpanenne, u3yueHme

H UCITIOJIB30BaHHUC

reHeTHYEeCKHX PecypcoB

(CR))

MeToapl CEeNeKIIMOHHON pabOTHI.
HckyccTBeHHBIN 0TOOp: MacCOBBII
Y MHIUBUIyaJIbHBIA. Dmansi
KOMOUHAYUOHHOU CeNeKYUU.
HcnpiTanue npon3BoauTENEH MO
OTOMCTBY. OTOOp 10 T€HOTHUILY

C IOMOIIBIO OLIEHKH

PackpeiBaTh conepxanue
TEPMUHOB U IIOHATHI:
UCKYCCTBEHHBII 0TOOD,
IIPOU3BOJUTEIIH, SKCTEPBED,
OJIM3KOPO/ICTBEHHOE CKpEIlBaHUE,
WM MTHOPHUIMHT, HEPOJCTBEHHOE
CKpeLIMBaHUe, WU ayTOPUIUHT,
yuCTas JIUHUA,

(dbeHoTHIIa TOTOMCTBA U OTOOP 11O
TE€HOTHILY C ITOMOIIBIO aHAIN3a
JHK.

HcKyccTBEHHBIM MyTareHes3 Kak
METO/1 CeJIEKLINOHHOM padoThI.
PagnannoHHLIN 1 XUMUYECKUHN
MyTareHe3 Kak MICTOYHUK MyTalui
Y KyJIbTYPHBIX (hOPM OpraHU3MOB.
Hcnonp30BaHnEe TEHOMHOTO
pPEeAaKTUPOBAHUS U METOJOB
pexoMOuHaHTHBIX JIHK 11s
MOJIy4EHUS] UCXOJHOTO MaTepualia
JUTSL CEJIEKIUU.

ITonmy4yeHnue noJnUIIONI0B.
BHyTpuBHI0Bas TUOpUIM3AIINSL.
bim3kopoacTBeHHOE
CKpEeIIUBaHKe, WX WHOPUIUHT.
HeponcTeenHoe ckpemuyBaHue,
win aytopuauur. ['erepos3uc u ero
npu4vHbL. Mcnonbs3oBanue
reTepo3uca B CEJIEKIUN.
Otnanéanas THOpUIU3AIIHSL.

reTepo3uc (ruOpuIHas CHUiia),
T€HOMHOE PEIaKTUPOBAHUE,
UCKYCCTBEHHBIH MyTareHes,
(haKTOPBI-MyTareHbl, MOJTAILION/TBI,
OTJaNEHHAsA THOPUAM3AIIHS,
CEKBEHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIE
METO/IbI CEJIEKLINN PACTEHUIN

Y )KUBOTHBIX: HCKYCCTBEHHBIH
0TOOp U THOPUIN3ALIHIO.
CpaBHUBATh MacCOBBIH
HCKYCCTBEHHBIN 0TOOp

C MHJIMBUyaTbHBIM, TTOKA3bIBATh
WX 3HaYEHUE ISl CENEKIINHI
KYJIBTYPHBIX PaCTeHUN

Y JOMAITHUX KHUBOTHBIX.
[TpuBOINTH KOHKPETHBIE PUMEPHI
OTHaNEHHON THOPUAN3aAIUN

B CEJIEKIIMH.

OmnuceiBaTh ombIT I, J1.
Kaprnieuenko 1o npeoosieHruI0
0eCIUIOANS MEKBHIOBBIX
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

[Ipeononenue decruoaus
MEXBHUI0BBIX THOPUIOB.
JlocTv>KEeHMS CeJIeKIMU PACTCHUI
U )KUBOTHBIX. «3eneHast
pesonoyusy.

CoxpaHeHue 1 u3ydueHue
TEHETUYECKUX PECYPCOB
KYJIBTYPHBIX PACTCHHUN U UX JUKUX
poauyeid Uist CO3JaHusI HOBBIX
COpPTOB U THOPUIOB
CEJIbCKOXO03SUCTBEHHBIX KYIBTYP.
U3zyuenue, coxpanenue

rHOPHIIOB.

Pa3nuyare Ha H300paskeHUSX
(cxemax, TabIUIAX) y OTAEIBHBIX
IpE/ICTaBUTENCH KOHKPETHOTO
CopTa U MOPOJbl XO3IUCTBEHHO
IICHHBIC IPU3HAKU, HEOOXOJMBIE
YEJIOBEKY.

XapakTepru30BaTh pOJib CENEKIIUU
B o0ecrieueHuu
MIPOJOBOJILCTBEHHOM O€3011aCHOCTH
YeJI0BEUCCTBA.

U ynpaeienue eHemudeckumu
pecypcamu cenbCKOX03UCEEHHbIX
U NPOMbBICTIOBBIX HCUBOMHBIX 6
Yessax YayyuleHus Cyuecmeyouux
U CO30aHUsL HOBbIX NOPOO, TUHULL U
KpOCcos, 8 mom yucie

C NpuMeHeHuem COBPEeMEHHbIX
Memoo08 HAYUHbIX UCCIeO08AHULL
nepeoosvix uoeti U NepcneKmueHbLX
MexXHONI02UlI.

JleMoOHCTpaL U

[Toptpetsi: H. W. Bauios, .

B. Mu-uypum, I'. /1. Kapne-uenko,
H. bopnoyr, 1. K. benses.
Tabmune! u cxembl: «MeTobl
cesekuun», «OTnanénHas
rudpuauzanusy, «MyrtareHes».
JlabopaTopHbIe H IPaKTHYECKHE
padoThI

1.JJabopatopHas paboTa
«3yueHne MeTO0B CENEKIUU
pacTeHH».

2. llpaktuueckas pabora
«IIpuBUBKa pacTEHUI».

IIpuBOIUTE KOHKPETHBIE IIPUMEPHI
JOCTUKECHUM CEIEKLIUU
KYJIbTYPHBIX paCTEHUN
U IOMAIIHUX >)KUBOTHBIX B Poccun

TEMA 16. BUO

TEXHOJIOT'UA U CUHTETHYECKASA BUOJIOT'UA (4 1)

63. buorexHoJ0rus KaK
HayKa U 0TPacib
Npou3BOACTBA

(1)

OOBEeKTHI, HCTIOIb3yEMbIE

B OMOTEXHOJIOTHH, — KJIETOYHbBIE
Y TKaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBI; UX
XapaKTePUCTHKA.

TpaauumonHast OMOTEXHOJIOTUS:
xJyieborneyeHme, nosydeHme

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
OMOTEXHOJIOTHSI, TPAIULIUOHHAS
OMOTEXHOJIOTHS,
MUKpPOOHUOJIOTMYECKUN CUHTE3,
MHUKPOOHOIOruyecKast TEXHOJIOTHUSI.
[lepeuncnsts HarpaBieHUs
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

KHCIIOMO-JIOYHBIX MTPOYKTOB,
BHHOJIEHE. MUKPOOHOIOTHIECKUT
cuHTe3. OOBEKTHI
MUKPOOHOJIOrHYECKOI TEXHOJIOTHH.
[TpousBonacTBO OGenka, aMUHOKHCIIOT
Y BUTAMUHOB.

JdemMoHcTpanuu

TaGauIbl U CXEMBI:
«Hcnonb3oBanue
MHUKPOOPTaHU3MOB

B [TPOMBIIIIJICHHOM ITPOU3BOICTBEM.
JlaGopaTopHbie H MPAKTHYeCKHE
padoThI

1. JJabopaTopHas pabora
«3yueHne 0ObEKTOB
OMOTEXHOIOTHI.
2.lIpakTtuueckas paboTa
«[Tomy4ueHre MOJIOYHOKUCITBIX
MIPOYKTOBY.

OMOTEXHOJIOTUH, LIEJIH U 3aJa4H,
CTOSIIIIHE TTepe]] OMOTEXHOJIOTHEH.
Xapaktepus3oBaTh OOBEKTHI,
UCITOJIb3yEMbIC

B OMOTEXHOJOTMH, — KJIETOYHEIC
Y TKaHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METOIBI
TPaAUITHOHHONW OMOTEXHOJIOTHHU
H TOCTHIKCHUS
MHUKPOOHOJIOTHUECKOU TEXHOJIOTHH.
OO00CHOBBIBATH 3HAYEHIE
OMOTEXHOJIOTHH JJIS
CEIIbCKOX03SMCTBEHHOI' O
MIPOU3BOJICTBA

64. OcHOBHBIE
HanpaBJIeHUs!
CHHTETHYECKOM
ouosiorum (1 4)

Coznanue TexHOJI0rui

U UHCTPYMEHTOB
LIEJICHANIPABICHHOIO U3MEHEHUS

U KOHCTPYMPOBAHUS T€HOMOB

C LIEJIBIO NTOJIYYE€HHUsl OPraHU3MOB

1 UX KOMIIOHEHTOB, COJIEpKAIIUX HE
BCTPEUAIOLIUECS B IPUPOJE
OMOCHHTETHYECKHUE MTYTH.
Knerounas nnxenepus. Metosl
KYJIbTYpBI KJIETOK ¥ TKaHE!
pacTeHuit 1 )KUBOTHBIX. KproOaHKH.
Comarnyeckas TuOpuIU3ays U
coOMaTU4ecKuil sSMOpHUOreHe3.
Comarunyeckast rHOpUIU3aLIIHSL.
Hcnonp3oBaHue rarion1oB B
CEJIEKIINM PaCTEHUM.

ITomyueHre MOHOKJIOHAJIBHBIX
aHTHUTEJL.

Hcnonp30BaHNE MOHOKJIOHAJIBHBIX
Y MOJUKIJIOHAJIbHBIX aHTUTEN

B MeaunuHe. MckyccTBeHHOE
OIUIOAOTBOpEHNE. PEKOHCTpYKIIHS
SAMIEKJIETOK U KJIOHHUPOBAaHUE
XKMBOTHBIX. MeTon
TPAHCIIAHTALMU AJEP KIETOK.
Texnonoeuu 0300po6neHus,
KYJlbMUBUPOEAHUS

U MUKPOKIOHANbHO20
PA3MHONCEHUS

PackpriBath coneprkanue
TEPMHUHOB U MOHATHI: KJIETOYHAs
WHXKEHEPUS, KJIETOUHas
TEXHOJIOTHS, METOJ KYJIbTYPbI
KJIETOK U TKaHEM,
TOTUIIOTEHTHOCTb,
IJTIOPUINIOTEHTHOCTH, CTBOJIOBBIE
KJIETKHA, MUKPOKJIOHAJIbHOE
Pa3MHOXKEHNE PACTEHUH,
coMaruyeckasi TuOpuIn3anus,
TarIon/ibl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE

Y MOJIMKJIOHAIIbHEIC aHTUTEIIA,
METO/]I TPAHCILUIAHTALlUHU SJIEp,
KJIOHUPOBaHHUE.
XapakTepru30BaTh OCHOBHBIE
HaIpaBJIEHUsI CHHTETUYECKOMN
OMOJIOTHH.

OnuceIBaTh Ha KOHKPETHBIX
MpUMEPAX METOJIbI KIIETOUYHOM
VHXECHEPHH.

[IpuBOIUTE IPUMEPHI
HCTOJIb30BaHMSI MOHOKJIOHAJIbHBIX
W TIOJIMKJIOHANBHBIX aHTUTEI

B MEJIUIMHE.

OneHuBaThL 3HaYECHHE
CUHTETUYECKON OMOJIOTHH JTSt
CEbCKOT0 XO03SMCTBA M MEIUITNHEI
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

CeNbCKOX03AUCMBEHHBIX KYIbMYP.
JdemoHcTpauuu

Tabnuupsl u cxeMsl: «KieTouHas
WHXXCHEPUS»

65. XpomocomHasn
U reHHasl HHKeHepHus

(1)

XpoOMOCOMHas U reHHas
nHXeHepus. McKyCCTBEHHBIN
CHUHTE3 I'eéHa U KOHCTPYUPOBaHUE
pexkombuHauTHBIX JJHK.
Cozoanue mpanceeHHblx
opzanuzmos. J{ocTuxeHus

Y NIEPCIEKTUBBI TEHHON

PackpeiBaTh copepxanue
TEPMUHOB U NOHSATUI: TeHHAs
UH)XCHEPUSsl, PECTPUKIIOHHBIE
SHJIOHYKJI€a3bl (PECTPUKTA3HI),
JIUTKUE KOHIIBI, TJIa3MHU/IBL,
PECTPUKLIUS, TUTUPOBAHUE,

MH)KEHEpUHU. DKOJOTHUECKUe

U OTHYECKHE MTPOOIEMBI TEHHOU
VHXECHEPUH.

JdeMoHcTpannn

Tabmmue! 1 cxemsul: «['eHHas
WHXXECHEPUS»

Tpanchopmanms, CKpUHUHT,
TpaHCTeHHbIE (T€HETUYECKH
MOTU(DUIIUPOBAHHBIE) OPTaHU3MBI.
OnuceIiBaTh METO/BI
PEenpoOaYKTUBHOTO

U TEPANEBTUYECKOTO
KJIOHUPOBaHMUSI, KIIETOUHbIE
TEXHOJOTHH U CIIOCOOBI
TEHETUYECKON MHKEHEPHH.
XapakTepu3oBaTh JOCTUKEHUS
T€HHOW UH)KEHEPUHU.
OueHuBaTh 3K0JIOTMYECKUE

¥ 3TUYECKHE TPOOIEMBI
KJIOHUPOBAHUS U CO3AaHUS
TPaHCTC€HHBIX OPTraHU3MOB,
NEPCIEKTUBBI PA3BUTHS
XPOMOCOMHOM Y T€HHOMU
WHXEHEPUHU

66. MeanuuHcKue
OMOTEeXHOJOTrNH

(1)

Meouyunckue buomexnono2uu.
[ToctrenoMHas nuudponas
meaununa. [T1[P-guarnocruka.
MeTaboI0OMHBIN aHAIU3,
TEHOIICHTPUYECKUM aHAU3
MpoTEeOMa YeJIOBEKA JIJIsI OIEHKHU
COCTOSIHUSI €T0 3J10POBbSI.
Hcnonbp3oBaHuEe CTBOJOBBIX
kieToK. 3D-OuonnxkeHepust ams
pa3paboTku HyHIaMEHTAITBHBIX
OCHOB MEJIMITUHCKUX TEXHOJIOTHH,
CO3J1aHUsI KOMIJIEKCHBIX TKaHEH
COYETaHUEM TEXHOJIOTHI
TpEXMEPHOT0 OMOTIPUHTHUHTA

U ckaddonauHra Ui pereHus
3a71a4 MepCOHATM3UPOBAHHOMN
METUIIHHBI.

PackpeiBaTh conepxanue
TEPMUHOB U NIOHATHM:
MeUIHCKast OMOTEXHOJIOTHS,
MeTa0O0IOMHEBIN aHaJIn3,
TEHOLIEHTPUUYECKUH aHaIn3,
MepCOHANIN3UPOBAaHHAs MEINLIMHA,
pereHepaTruBHas MEJUIMHA.
XapakTepru30BaTh METOIbI
MeTab0JIOMHOTO

Y TEHOLIEHTPUYECKOTO aHaJIN3a;
HCII0JIb30BAHNE CTBOJIOBBIX
kierok; [I1{P-auarnoctuxy;
TapreTHyIo TEpanuio paka
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOe coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHO
AeATeIbHOCTH 00y4aAI0IIHXCS

CoztaHue BEKTOPHBIX BaKLIMH

C ENbI0 00€ecIeueHuUs
KOMOMHHPOBAHHOM 3aIIUTHI OT
Bo3Oyauteneir OPBU,
YCTaHOBJICHHE MOJICKYJISIPHBIX
MEXaHH3MOB (PYHKIIHOHUPOBAHUS
PHK-conepxamux BUPYCOB,
BBI3BIBAIOIIMX 0CO00 OIacHbBIC
3a00JIeBaHuUs YCIIOBEKA

1 YKUBOTHBIX

Tembl ypokoB
M KOJIMYeCTBO 4YaCOB

OcHoBHOE co/lep:KaHue

Ilnanupyembie BUAbI y4eOHOI
AeATeIbHOCTH 00y4aA0IIHNXCH

TEMA 17. 3KOJIOI'SA — HAYKA O B3AUMOOTHOIIEHHUAX OPTAHU3MOB
N HAJOPTAHU3MEHHBIX CUCTEM C OKPYXAIOILIEHN CPEJIOM (2 1)

67. 3apoxaenune
¥ pa3BHUTHE YKOJIOTHH

(1)

3apoxaeHUE U Pa3BUTHE IKOJIOTUU
B Tpyaax A. ['ymbonpara, K. ©.
Pynbe, H. A. CeBeprioBa,

9. I'exkens, A. Tencnu, B. H.
CykauéBa. Pa3nensl u 3anaun
3KoJIoruu. CBS3b HKOJIOTHH

C IPYTMMH HayKaMH.

PackpsiBath conepxanue
TEPMHUHOB

Y IOHSTHM: SKOJIOTHS,
ayT3KOJIOTHsI, CHHIKOJIOTHS,
9KOJIOTHS COOOIIECTB

1 DKOCHCTEM, DKOJIOTHS BUIOB
Y TO-ITYJISIU .

JdemoHcTpanuu

[Toptpetsr: A. I'ymG0nbAT,

K. @. Pynse, H. A. Cesepuos, O.
I'ekkens, A. Tencau, B. H.
Cykaués.

Tabmuis! u cxemsl: «Paznensl
JKOJIOTHH

XapakTepu30BaTh OCHOBHBIE JTAIIbI
3apOXKACHUSA U PA3BUTHSI SKOJIOTHH
KaK HayKH.

[IpuBoauTh NpUMeEpH! 0OBEKTOB
U3Y4EHUS DKOJIOTUU.

HasrBaTh OCHOBHEBIE 3a/1a4H,
CTOSILME Iepe]] YYEHBIMU-
JKOJIOTaMH.

YcraHaBiIMBaTh B3aMMOCBS3b
9KOJIOTHH € APYTMMH HayKaMu

68. MeToabI IK0JIOTHH.
3unauenune
IKOJOrMYeCKHUX 3HAHUMI
JJIS1 YeJI0BEKAa

(29)

Mertonub! skonoruu. Ilonessie
Ha0JIt0/1eHNs. DKCIIEPUMEHTHI

B 9KOJIOTUH: IPUPOJIHBIE

u nabopaTtopHbie. MoaenupoBanue
B 9KOJIOTUH. MOHUTOPUHT
OKpY>KaloIleH Cpeibl: TOKAIbHBIM,
PETHOHANBHBIN U TI00ATBHBIH.
3HayeHHEe SKOJIOTUYECKUX 3HAHUHN
JUTSL 4ETIOBEKA. DKOJIOTMYECKOe

PackpsiBaTh coep:kaHie TEPMUHOB
M IIOHATUM: MOJIEBbIe HAOJIIOACHNS,
MOHHUTOPUHT OKPY>KaIOIIeH Cpepl,
MO/JICIMPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHHE.
XapakTepru30BaTh METOIbI
9KOJIOTHH.

[TpuBOINTE IPUMEPHI TTOJIEBBIX
HaO0II0JICHUH B SKOJIOTHH.
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOE coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHOM
AeATeIbHOCTH 00y4aA0IIHUXCS

MHPOBO33PEHHE KaK OCHOBA CBsI3€H
YEJIOBEUECTBA C IPUPOJIOH.
@opMHUpPOBAHUE IKOJIOTUYECKON
KYJBbTYPBI U 3KOJIOTMYECKOM
IPAaMOTHOCTH HACEJICHHUS.
JdemoHcTpaumuu

Tabuuiel U cxeMbl: «MeToabl
9KOJIOTUM», «CXeMa MOHUTOPUHTA
OKPY’KaIOILEH CPeabD».
JlaGopaTopHble U NPAKTHYECKHE
padoThI

JlabopaTtopHas paborTa
«M3ydyeHne MeTo10B
3KOJIOTUYECKUX HCCIIEIOBAHUI)

BEISIBISTE 0COOEHHOCTH
MOHUTOPUHTA OKPYXKAIOIIEH CPeIbl
KaK METO/Ia YKOJIOTHYECKUX
HACCIIEIOBaHUMN.

OO00CHOBBIBATH 3HAYEHIE
AKCIIEPUMEHTOB B KOJIOTHYECKHUX
uccinenoBanusx. CpaBHUBaTh
1abopaTopHbIE U PUPOIHBIE
IKCTIICPUMEHTBHI KaK METO]IbI
9KOJIOTHYSCKUX HCCICIOBaHUMA.
O1leHMBAaTh 3HAUCHHE
MIPOTHO3UPOBAHUS KaK METO/1a
JKOJIOTMYECKUX UCCIIEA0BaHUHN.
O00CHOBBIBATH HEOOXOIUMOCTH
JKOIOTHYECKUX 3HAHMH I
COBPEMEHHOTO YeJIOBEKa

TEMA 18. OPTAHU3MbI U CPEJA OBUTAHUA (4 u)

JKOJ0rHYecKne DKkosoruueckue (HhakTopbl PackpbIBaTh cozepkaHue

(axTopsl 1 3aKOHOMEPHOCTH UX JEHCTBUS. TEPMUHOB U IIOHATHI:
Knaccudukanus 3xK010ru4eckux 9KOJIOTUYECKUH (aKTop,
(bakTopoB: abMOTHYECKHE, OMOJIOrMYECKUI ONTUMYM,
OMOTHYECKHE, AaHTPOIIOTCHHBIE. OTpaHUYMBAOLIHH
OO01ne 3aKOHOMEPHOCTH (mumuTHpYIOIIHA) GaKTop.
JeMCTBUSI SKOJIOTMUECKUX Knaccudunuposatsb
¢dakropos. [IpaBuno MuHUMyMa 9KOJIOTMYecKUe (HaKTOpbI IO
(K. mpenrens, 0. JIubux). pa3HbIM OCHOBAHUSIM.
TonepanTHOCTH. DBpHUOUOHTHBIE XapakTepu3oBaTh 00111e
U CTEHOOMOHTHBIE OPTaHU3MBI. 3aKOHOMEPHOCTH JIEHCTBUS
JdemMoHcTpanuu 9KOJIOTMYECKUX (PaKTOPOB.
TaGnuie! u cxemsl: OO00CHOBBIBATH JIEHCTBHE 3aKOHA
«Qxonornyeckue GakTopbI». ONTHMYMa U 3aKOHa
Ob6opynoBanue: repbapuu OTpaHUYMBAIOLIETO (haKkTOpa.
U KOJUIEKLIUN PAaCTECHUH [IpuBOonTE IPUMEpHI,
Y )KUBOTHBIX, IPUCTIOCOOIEHHBIX WITIOCTPUPYIOIINE NEHCTBUE
K BJIMSIHUIO Pa3IMYHBIX MIpaBUjIa MUHUMYMa,
HKOJIOTUYECKUX (PaKTOPOB OrpaHMYMBAOLIETO (aKTOpa,

SBPUOMOHTHBIX M CTEHOOMOHTHBIX
OpraHu3MOB
AluoTHYecKHe Abunotnueckue pakropsl. CBeT kak | PackpbIBaTh cosepikanue

(paxropsl. CBer Kak
IKOJIOTHYECKHUil pakTop

sKosioruueckuit gpaxrop. Jeiicraue
Pa3HBIX YYaCTKOB COJIHEUHOI'O
CIIEKTpa Ha OPraHU3MBl.
DKOJIOTMYECKUE TPYIIIbl PpACTEHUI
U KUBOTHBIX 10 OTHOLICHUIO

K cBeTy. CUTHalIbHas pOJIb CBETA.

TEPMHHOB U TIOHATUM: CBET,
dhoTomepuou3M.
XapakTepu3oBaTh JCHCTBHE CBETa
KaK 9KOJIOTHYECKOTO (haKTopa.
CpaBHUBaTh ACHCTBHE Pa3HBIX
YYaCTKOB COJTHEYHOT'O CIIEKTpa Ha
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TeMbl ypokoB
U KOJIUYEeCTBO YaCOB

OcHOBHOE coiep:KaHue

IlnanupyemMbie BUIAbI YU4eOHOM
AeATeIbHOCTH 00y4aA0IIHUXCS

DoTOonEepruoOAU3M.

OpraHU3MBbl.

JdemoHcTpaumuu

Tabmuiel 1 cxembl: «CBeTOBOM
CIICKTP», «IKOJOTHICCKHE TPYIIIIBI
’KUBOTHBIX 10 OTHOIIICHUIO

K CBETY».

Ob6opynoBanue: repobapun
CBETOJIIOOMBBIX, TCHEITIOOUBBIX

Y TCHEBBIHOCIIUBBIX PACTCHHIA,
CBETOIIO0UBBIE, TEHETIOOHBEIE

U TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHHs.

JlaGopaTopHbie H MPAKTHYECKHE
padoThI

JlabopaTtopHas paborTa
«BrIsBIICHHE TIPUCITOCOOICHUI
OpPTraHHU3MOB K BIIHSIHHIO CBETa»

BbIsiBNIATE 0COOEHHOCTH CTPOEHUS
Y )KU3HEACITSIILHOCTH PACTEHUN
Pa3HbIX SKOJOTHYECKUX TPYIII MO
OTHOIICHHIO K CBETY
(cBeTonrOOUBHIE, TEHETIOOUBHIC,
TEHEBBIHOCIIUBBIC).

[IpuBoAUTE IpUMEPHI paCTEHU
Pa3HBIX YKOJIOTHYECKUX TPYII 110
OTHOIICHHUIO K CBETY.

BrIsSBISITE 0COOCHHOCTH CTPOCHUS
U J)KU3HEIeATEIbHOCTH )KUBOTHBIX
Pa3HBIX YKOJIOTHYECKUX TPYII 11O
OTHOIICHUIO K CBETY (JIHEBHEIE,
CYMEpEUHbIE, HOUHBIE).
[IpuBOANUTE IPUMEPHI KUBOTHBIX
Pa3HBIX YKOJIOTHYECKUX TPYIII 110
OTHOIICHHUIO K CBETY.
O060CHOBBIBATh 3HAYCHUE
(doTomneproar3Ma B KU3HU
OpPTaHHU3MOB H TSI TPAKTUKU
CEJIbCKOT0 X03siCTBa

AOHoTHYECKHUE
¢akropsl. Temneparypa
KaK PKO0JOrH4ecKuii

(axrop

TeMmneparypa Kak 3KOJIOTHYECKUI
dakrop. JleiicTBue TeMnepaTypbl
Ha opraHu3msl. [lolikuiorepmubIe
Y TOMOMOTEPMHBIE OPTaHNU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemMoHcTpanuu

TabGnuie! U cXxeMsl:
«TennokpoBHBIE KUBOTHBIEY,
«XO0JIOAHOKPOBHBIE KUBOTHBIE.

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
TeMIepaTypa, HOUKUIOTEPMHbBIE
(XOJI0THOKPOBHEIE),
roMoioTepMHbIE (TEIJIOKPOBHBIE)
OpraHu3Msbl, aHaOHO3,
3BPUTEPMHBIE OpPraHU3MBlI,
CTEHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISALHUS.
XapakTepu3oBaTh ICHCTBUE
TEMIEPaTypbl HA OPTraHU3MBI.

Ob6opynoBanue: repbapuu

M KOJIICKI[UH TCIIOIIOOUBEIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX
pacTeHui; yy4desna MTUIl U 3BEpeN.
JlabopaTopHble H IPAKTHYECKHE
padoThI

JJabopatopHas pabora
«BrigBneHue npucnocodieHni
OpPTraHU3MOB K BIIUSHHIO
TEeMIIEPaTyphI»

BbIsBIATE 0COOGHHOCTH CTPOCHHUS
1 )KA3HECSI TeTbHOCTH
HOUKHUIIOTEPMHBIX
(XOJIOAHOKPOBHBIX )

¥ TOMOMOTEpMHBIX
(TEeTIOKPOBHBIX ) )KUBOTHBIX.
[TpuBoAUTE pUMEPHI
MTOMKWJIOTEPMHBIX
(XOJI0THOKPOBHBIX )

Y TOMOMOTEPMHBIX
(TETIOKPOBHBIX ) )KUBOTHBIX.
BoIsiBISITE 0COOEHHOCTH CTPOEHUS
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Y KU3HEIEATEIbHOCTH
TEIUIOTIOOUBBIX, 3SMMOCTOUKHX,
MOPO30YCTOMYUBBIX PACTEHUU.
[IpuBOUTE IPUMEPHI
TEILUI0IIOONBEIX, 3MMOCTOMKHX,
MOPO30yCTOMYMBBIX PACTCHUM.
[IpuBOIUTE IPUMEPBI
SBPUTEPMHBIX U CTEHOTEPMHBIX
OpraHu3MOB

AOHOTHUYECKHE
(hakTopsl. BiaaxHocTh
KaK 3KO0JIOTHYecKHii

(axTop

Bita’kHOCTB Kak 3KOJIOrH4eCKui
dakrop. [Tpucrnocobnenus
pacTeHuii K MoAIep >KaHUI0
BosiHOTO Oananca. Kimaccudukarus
pacTeHMI 110 OTHOILIEHUIO K BOJE.
[TpucniocobneHns KUBOTHBIX

K U3MEHEHHIO BOJTHOTO PEXHUMA.
JdemMoHcTpanuu

Tabnuire! U cXeMsl:
«DPU3NOIOTHYECKUE aJalTalluU
AKUBOTHBIX).

PackpeiBaTh copepxanue
TEPMUHOB U TIOHSTHIA: BIXKHOCTB,
ruApOMUTHI, TUTPOPUTHI,
Me30(HTHI, KCePODUTHI )KUBOTHBIE:
BOJIHBIE, [TOJIYBOJIHbIE, HA3EMHBIE.
XapakTepru3oBaTh JICHCTBUE
BJIQKHOCTH KaK IKOJIOTUYECKOTO
(dakropa.

BrisBISITE 0COOEHHOCTH CTPOCHUS
Y J)KU3HEICATEIIbHOCTH PACTCHUI

Ob6opynoBanue: repoapuu
pacTeHui, OTHOCAIIUXCA

K rurpoduram, kcepodu- Tam,
Me30(uTaM, KOMHATHBIC PACTCHUS
JTAHHBIX TPYIII.

JlaGopaTopHble M MPAKTHYECKHE
padoThl

JJabopaTtopHas pabora
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHHii U3 pa3HbIX MECT
oOuTaHUM»

Pa3HBIX FKOJOTUYECKUX IPYIII IO
OTHOLLIEHHUIO K BOJIE.

[IpuBoAUTE pUMEPHI pacTEHUH
PAa3HBIX 3KOJIOTHYCCKUX I'PYIIII 11O
OTHOLLIEHHUIO K BOJIE.

BbIsBIIATE aHaTOMUYECKHE

1 (pU3HOIOTHYECKHE
IpUCIOCOOIEHNUS )KUBOTHBIX

K UBMCHCHHIO BOAHOI'O PCKUMaA.
[IpuBOoaNTE IPUMEPHI BOAHBIX,
IMOJIYBOA-HBIX U HA3€MHBIX
YKUBOTHBIX

Cpeabl oOuTanust
OPraHu3MoB

Cpenpl 0OuTaHNS OPraHU3MOB:
BOJIHAS, HA3€MHO-BO3/IYIITHAS,
MOYBEHHAs, TTTyOMHHAs
MOJIOYBEHHAS,
BHyTpHOpranu3MeHHas. Pu3uko-
XUMHUYECKHE OCOOCHHOCTH Cpell
OOUTaHUsI OPraHU3MOB.
[IpucnocoOieHust opraHu3MoB

K KH3HH B Pa3HbIX cpeaax.
JdemMoHcTpauuu

Tabnuue! u cxemsl: «Cpebl
0oOUTaHUSI OPTaHU3MOB).
O6opynoBaHue: KOJUICKIHH
KUBOTHBIX, OOUTAIOIINX B Pa3HBIX

PackpsiBaTh coaepkaHne TepMHUHA
«cpena oOuTaHus».
XapakTepru3oBaTh 0COOEHHOCTH
BOJIHOM, HA3€MHO-BO3/IyIIIHOM,
MOYBEHHOM, TTyOUHHO
MOAIIOYBCHHOM

Y BHYTPHUOPraHU3MEHHOU Cpejl
obuTaHus.

CpaBHuBaTh GU3UKO-XUMHUECKUE
YCJIOBHSI pa3HBIX Cpell OOUTaHMUS.
BhIsSBIATE UepThI
MIPUCTIOCOOTIEHHOCTH OPTaHU3MOB
K OOMTaHUIO B BOJHOM, Ha-
3€MHO-BO3/1yIIIHOM, TOYBEHHOM,
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cpenax

BHYTPUOPraHU3MEHHOM cpeax
oOuTaHusI.

[IpuBoUTE pUMEPBI OPraHU3MOB,
OOUTAIOIMX B PA3HBIX CPEAax

buoaornyeckue PUTMBI

buonornueckue purMmbl. BHemHue
U BHyTpeHHHUE puTMBbL. CyTOUYHBIE
U TOJIUYHBIE PUTMBI.
ITpucnocoOaeHHOCTh OPraHU3MOB
K CE30HHBIM U3MEHEHUSAM YCIOBUI
KHU3HU.

PackpbiBaTh cojiep)KaHHe MOHSATHUS
«OMOOTHYECKIE PUTMBI».
XapakTepu30BaTh OCOOCHHOCTH
BHEIIIHUX, BHYTPEHHUX, CYTOYHBIX
Y TOJUYHBIX OMOJIOTUYCCKHUX
PUTMOB.

JdemoHcTpaumuu

TaOnuipl U CXEMBI:
«buosoruueckue puTMBI».
Ob6opynosanue: repbapuu

Y KOJUICKIIUW PacTCHUI

U JKUBOTHBIX, 00JIaIaroImmx
YepTaMH MPUCIIOCOOICHHOCTH

K Ce30HHBIM U3MCHECHHUSIM yCIIOBUI
JKH3HHU

IIpuBoaNTE IPUMEPBI IPOSABICHUS
OMOJIOTMYECKUX PUTMOB Y Pa3HbIX
OpPraHU3MOB.

BoIABIATE UepTHI
IpUCIOCOOTIEHHOCTH OPraHU3MOB
K CE30HHBIM U3MEHEHUSAM YCIIOBUI
KU3HU.

OnuceiBaTh C€30HHBIE SBJICHUS

B )KM3HU OPTaHU3MOB,
pacrnpoCTpaHEHHBIX B CBOEH
MECTHOCTH

Kuznennbie Gopmbl
OpPraHu3MoB

XKuznenuole GopMbl OPraHU3MOB.
[TonsiTue o >xu3HeHHOM dopme.
XKuznenusle GopMbl pacTeHHIA:
NIepeBbsl, KYCTapHUKH,
KYCTapHUYKHU, MHOTOJIETHHE TPABBHI,
OJIHOJIETHUE TpaBbl. JKU3HEHHbIE
(opMBI )KUBOTHBIX: THIPOOUOHTHI,
re00MOHTHI, a9POOHOHTHI.
OcobeHHocTu cTpoeHus U o0pasa
KU3HU.

JdemoncTpanuu

TaOnuire! u cxeMel: «OKu3HeHHbIe
¢bopmbl pacTeHuit», «KuzHeHHbIE
(OpPMBI JKUBOTHBIX.
Ob6opysioBanue: repbapuu

U KOJUIEKLIUN PaCTECHUH

Y )KMBOTHBIX PA3JIMYHBIX
AKHU3HEHHBIX (GOopM

PackpeiBaTh copepxaHue MOHATHS
«OKU3HEHHas (hopMa opraHu3May.
BbIsBIIATE 0COOGHHOCTH CTPOCHMS
Y KU3HEJEATEIbHOCTH PACTCHHUN
Pa3HBIX KHU3HEHHBIX (OPM.
[IpuBOIUTE IPUMEPBI PACTEHUI
Pa3HBIX KHU3HEHHBIX (OPM.
BoIsBISITE 0COOEHHOCTH CTPOEHUS
U KU3HEJEATEIbHOCTH )KUBOTHBIX
Pa3HbIX KU3HEHHBIX (HOPM.
IIpuBOIUTE IPUMEPHI KUBOTHBIX
Pa3HbIX KU3HEHHBIX (GOpPM

Bbuornueckue pakropsl

buotnueckue paxtopsl. Bus
OMOTUYECKUX B3aUMOJEHCTBUIA:
KOHKYPEHIIHS,

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUH:
KOHKYPEHLIHs, XUIITHUYE-

XHUIIHAYECTBO, CAUMOUO03 U €ro
dbopwmel. [lapazutusm, Koomepanus,
MYTYyaJIn3M, KOMMEHCATH3M

CTBO, Mapa3UTU3M, MyTyaJlu3M,
KOMMEHCaJIN3M, HeTpoduaeckue
B3aUMO/ICHCTBUSI.
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(KBapTHpPaAHTCTBO,
HaxjieOHnuecTBo). Herpoduueckue
B3aUMOJICHCTBUS (TOMMMYECKHE,
dhopuueckue, padpuueckue).
3HaueHre OMOTHYECKUX
B3aUMOIECUCTBUN I
CYILIECTBOBAHUS OPraHU3MOB

B cpeae oOutanus. [puHimmn
KOHKYPEHTHOTO UCKJIFOUCHHS.
JdemMoHcTpanuu

Tabauie! 1 cxeMbl: «DKOCUCTEMA
LIUPOKOJIMCTBEHHOTO JIeCay,
«DKocHCTEeMa XBOMHOTIO JIeca,
«Idenu nuTaHUS»,
«XunHngecTBoy, «Ilapazutuzmy,
«Konkypenmus», «CumOnos»,
«KoMmmeHncamuzmy.
ObopynoBanue: KOJUICKITUH
KUBOTHBIX, YUYACTBYIOIIHUX

B Pa3JIMYHBIX OMOTUYCCKUX
B3aMMOJICHCTBHAX

XapakTepu3oBaTh BUbI
OMOTUYECKUX B3aUMOIEHCTBUN.
OOBACHATH CYyITHOCTD
KOHKYPEHIINH, XUIIIHUYECTBA,
napasuTu3Ma, MyTyaanu3Ma,
KOMMEHCAaJIN3Ma.

[TpuBOIUTE IPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIMX B OMOTUYECKUX
B3aUMOJICUCTBUSAX Pa3HBIX THIIOB.
OrennBarh 3HaYeHUE OMOTHYECKUX
B3aUMOJICUCTBUMN Id
CYIIIECTBOBAHMS OPTaHU3MOB

B Cpejie OOUTaHUsI.

OO00CHOBEIBATE IENCTBHUE
MPUHIINUIA KOHKYPEHTHOTO
HCKJTFOYCHHUS

TEMA 8. 9KOJIOT'US1 BUJIOB U MIOITYJISALIMIA (6 1)

IKOJI0THYEeCKH e DKOJIOTUYECKHE XapaKTEPUCTUKU PackpeiBaTh copepxaHue MOHATHS

XapaKTePUCTHKH nonyisiuuy. [omymsiuyst kak «TIOIYJIALUS .

NONYJISIUHU Ononoruyeckas cucrema. Poip OueHuBaTh 3HaUCHUE
HEOJTHOPOAHOCTH CPENBI, HEOJJTHOPOJHOCTH CPEJIBI,
¢busnueckux 0apbepoB ¢dusnueckux 0aprepoB
1 0COOEHHOCTEH OMOJIOTHH BUIOB | M OCOOEHHOCTEH OMOJIOTHH BUIOB
B (hopMHUpOBaHUU B (hopMHpOBaHUH
IIPOCTPAHCTBEHHOM CTPYKTYPBI IIPOCTPAHCTBEHHOM CTPYKTYpbI
nonyisiiuii. OCHOBHbBIE MO YJISILIAMN.
MTOKA3aTeNH MOMYJISINN: [IpuBOaNTE IPUMEPHI NOMYJIALAN
YHCJIEHHOCTb, IIJIOTHOCTb, Pa3HbIX BUJOB paCTEHUI
BO3pacTHAsl U MOJIOBAsl CTPYKTYpa, | U )KUBOTHBIX.
POXKIaeMOCTh, IPUPOCT, TEMII XapakTepru30BaTh OCHOBHbIE
pocTa, CMEPTHOCTb, MUTpaLUsl. 9KOJIOTMYECKHE MTOKA3aTENN
JeMoHCcTpanumn MOMYJISILIUK: YUCIIEHHOCTb,
Tabmuip! 1 cXemsbl: IUIOTHOCTB, BO3PACTHAS U MOJIO0BAs
«OKOJIOTHUECKUE XapaKTEPUCTUKU | CTPYKTYpa, PO’KIaeMOCTb,
nonyysinuny, «IIpocTpaHcTBeHHass | IpUPOCT, TEMI pOCTa, CMEPTHOCTb,
CTPYKTYpa HOMYJIALUI, MUTpanus
«Bo3pacTHble nupaMuIbI
TIOTTYJISLIAN

IKOJIOTHYECKAsA DKoyoruueckas CTpykTypa PackpeiBaTh conepxanue
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CTPYKTYpa NONYJISIUHU.
JAuHaMuka nmonyasinuu
u eé peryjasauus (3 4)

nomynsauuy. OueHka YMCIeHHOCTH
nonyJsinuu. JJunamuka
HOMYJISALMY U €€ peryssius.
buotnueckuii noreHuan
nomymnsuuy. MojenupoBaHue
JUHAMUKHU MOIYJISILIUH.

Kpussle pocta 4ncieHHOCTH
nonyisiuu. KpuBble BBKUBaHUS.
Perynsauus yncnenHocti
MOMYJISIHIL: poJib PaKTOPOB,
3aBUCAIIMX U HE 3aBUCSIIUX OT
IJIOTHOCTU. DKOJIOTHYECKHE
crpareruu BUjosB (r- u K-
CTpaTerun).

JdeMoHcTpamun

Tabmuis! u cxemsl: «CKoOpocTh
3acesieHus IOBEPXHOCTH 3eMIIu
Pa3IMYHBIMU OPraHU3MaMU»

TEPMHUHOB U IIOHATUI: JUHAMUKA
MOTYJISAUH, OMOTHYECKUI
HNOTEHLUA MTOIYJISUHU, KPUBbBIE
BBDKMBaHUS, (DAKTOPHI CMEPTHOCTH,
€MKOCTb CpEIBI.

OOBACHATH 3aKOHOMEPHOCTH
pa3MeleHust 0cooel NomyIsAIu
Ha 3aHMMAaEeMOU TEPPUTOPUHN.
OrneHuBaThr OMOTUYECKUI
MOTEHLIMAJ MOMYJIALUN pa3HbIX
OpPraHU3MOB.

AHanu3upoBaTh KpUBbIE POCTa
YHUCJIEHHOCTH MOIMYJISILIUY

U KpUBbIE BBDKMBAHMSL.
OO00CHOBBIBATH IPUYHHBI
CIeP’KUBaHUS OMOTUIECKOTO
IIOTEHLIMAa POCTa U IPUYNHBI
BCIIBILLIEK POXKIAEMOCTH

y OTZAEIBHBIX OPraHU3MOB.

[lepeuncnsiars GaxTopsl
CMEPTHOCTH, PETYJIUPYIOLIIE
YUCJIEHHOCTH MOIYJIALMI pacTeHUN
Y )KUBOTHBIX.

OnuceIBaTh HKOJIOIMUECKUE
CTpaTeruy BUJIOB

IKoJ0rnYecKas HUIIA
BUIA

IlousTue 00 3KOJIOTHYSCKOHN HUIIIE
Buga. MecrtooOuTanue.
MHuoromepHast MOJENb
JKOJIOTHYECKOM HUIIIH

JIx. . XarunHcoHa. Pazmepsl
AKOJIOTUYECKOM HUIIIH.
[TorenunanbHas U pearnu3oBaHHAS
HUIIIH.

Bup xak cucrema nonyJisinui.
Apeansl BU10B. Buibl u nx
YKW3HECHHBIC CTPATETHH.
OKOJIOTMYECKHUE DKBUBAJICHTEHI.
3aKOHOMEPHOCTH MOBEIACHUS
Y MUTPALNM )KUBOTHBIX.
bronornueckue nHBa3uU
YyKEPOIAHBIX BUOB.
JdemMoHcTpauuu

IToprper: [Ix. M. XaTuynHCOH.
Tabmaue! 1 cxembl: «MoIens
skonorudeckoi nummm Jx. 1.
XaTumHCOHAY).

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
9KOJIOTMYEeCcKas HUllla, BUJ, apeal,
VHBA3HUs.

XapakTepu3oBaTb MHOTOMEPHYO
MO/JIENb dKOJOTUYECKON HUILIN
Jx. M. XatunHCOHA.

[IpuBoauTH MpUMEpPHI
9KOJIOTMYECKUX HHUII Pa3HBIX
BHJIOB PAaCTEHUI U KUBOTHBIX.
BbISBIATE OTIMYKE IKOJIOTUYECKOM
HUILY BUJIA OT €T0 MECTOOOMTAHUS.
I'paduueckn nzodpaxarpb
MHOTOMEPHYIO MOJEJIb
9KOJIOTMYECKON HUILU JJISE Pa3HbIX
BH/JIOB.

BBIABIATE NPUYMHBI pA3IHYNANA

B pa3Mepax dKOJIOTMYECKON HUIIN
Y pa3HbIX BUJIOB PACTCHUU

U KUBOTHBIX.

AHanu3upoBaTh NPUYUHBI
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Ob6opynoBanue: repdbapuu
pacTeHuil; KOJUICKIIUHU )KUBOTHBIX.
JlaGopaTopHble H NpaKTHYECKUE
padoThI

JlabopaTtopHas paborTa
«ITIpu-

CIOCOO-TICHUS CEMSIH PacTEHH

K PacCeIICHUIO)

1 NOCICACTBUSA CMCHBI
9KOJIOTHYSCKOM HUIIIH

TEMA 9. 3KOJIOT'USA COOBHIECTB. OKOJOI'MYECKUE CUCTEMBMBI (8 4)

Coo01mecTBo Coo0miecTBa OpraHMu3MOB. PackpriBath coneprkanue
OPraHu3MoOB — buonenos u ero crpykrypa. CBsi3u | TEpMUHOB U MOHATUI: OUOLIEHO3,
OunoieHo3 MEX1y OpraHn3MaMH B OHMOIIEHO3€e. | OMOTOII.
JdemoHcTpauuu XapakTepu3oBaTh OMOLIEHO3 U €r0
Tabmuis! u cxemsl: «CTpyKTypa CTPYKTYPBI: BUAOBYIO,
OuoreHo3ay, «IKocucreMa IPOCTPAaHCTBEHHYIO,
LIMPOKOJIMCTBEHHOTO JIECay, Tpo(UUYECKYIO.
«2KocucTeMa XBOMHOTO Jiecay [lepeuuncnsars U NPUBOAUTH
IPUMEPHI CBA3EU MEKIY
OpraHu3MaMH B OMOLIEHO3€
JKocucrema DKocucTemMa Kak OTKpbITast PackpsiBath conepxkanue

cuctema (A. JIx. Tercnn).
OyHKIIMOHAIBHBIC OJIOKH
OpPTaHU3MOB B 9KOCHCTEME:
MPOAYIICHTBI, KOHCYMEHTBI,

peayueHTsl. Tpopuueckue ypoBHHU.

Tpodudeckue enu u ceTu.
Abunotnyeckue OJI0KH SKOCUCTEM.
[To4BBI U UITBI B 3KOCHCTEMAX.
Kpyrosopor BemecTs 1 NOToK
SHEPTUH B DKOCUCTEME.
JdemMoHcTpanuu

[Moptper: A. Ix. Tencnu.
Tabnuibl U CXeMBI:
«DyHKIMOHAJIbHBIE TPYIIIBI
OpPTraHU3MOB B IKOCUCTEME,
«KpyroBopot BemiecTB

B OKOCHUCTEME,

TEPMUHOB U IIOHATHI: IKOCUCTEMA,
IPOAYLIEHThI, KOHCYMEHTBHI,
penyueHTsl, TpopuuecKre ypoBHH,
Tpodudeckre (UIIEBhIC) LETTH

U CeTH.

Ha3piBaTh CTpyKTYpHBIE
KOMIIOHEHTHI 9KOCHCTEMBI.
XapakTepu3oBaTh (QYHKIIUU

Y TIPUBO/IUTH NTPAMEPHI OPTaHU3MOB
B 9KOCHCTEME Ha OCHOBE
MMEIOIINXCS 3HAHUH O paCTeHUSX,
rpubax, 6aKTepusX U )KUBOTHBIX.
OmnwuceIBaTh KPYroBOPOT BEIIECTB
U TIOTOK YHEPTUHU B 3KOCHCTEME.

«lenn muTanus (macTOMIIHAS,
JETPUTHAS)».

Ob6opynoBanue: repobapuu
pacTeHui; KOJUIEKIIUA HACEKOMBIX
gydJela NTHUI] U 3Bepeid

OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BELIECTB U ITIOTOKE SHEPTUU.
[IpuBoIUTE IpUMEPHI OPraHU3MOB,
3aHMMAIOIMX Pa3HbIE YPOBHU
TpoUUECKUX MUPAMUL.
CocTaBiATh cXeMbl IEPEHOCA
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BEIIECTBA U SHEPTUHU B IKOCUCTEMAX
(tienu nuTaHus).

CpaBHuBaTh NaCTOUIITHBIE

Y JICTPUTHBIC [IETTU MATAHHS

IKOJIOTHYECKHE OcHoBHbIE TIOKa3aTENN PackpeiBaTh conepxanue
NMPaMHUJIbI sKocucTeMsl. buomacca TEPMHUHOB U TIOHATHNA: IPOLYKIIMS,
Y TIPOJTYKIIHSL. O6uomacca, SKoJIornyecKast
DKOoJIOTHYecKHe NUPaMU/Ibl YkCed, | MUpaMUja.
O1oMacchl U SHEPTUH. XapakTepu30oBaTh paBuiia
JleMoHcTpanum 9KOJIOTUYECKUX MMUPAMUJ YUCEN,
TaGnuie! U cXembl: OroMacchl U YHEPTUH.
«DKoJjoruyeckas nupamua OOBACHATH MPUUYMHBI Pa3IUYHiL
qucen», « IKOJIIOTHIecKas B IPOJAYKTHBHOCTH Y Pa3HBIX
nupampia Guomacchl, 9KOCHUCTEM.
«KoJorHYecKas mupaMuIa [TpuBoaKMTHE PUMEPHI
SHEpPrumn» HPaKTUYECKOTO PUMEHEHUS
IPaBUJT SKOJIOTUIECKUX MTUPAMUI.
CpaBHuBaTh 6UOMaccy
Y TIPOTYKIIUIO SKOCUCTEM CYIIH
1 MupoBoro okeana
HN3menenus JInHaMuKa 3KOCUCTEM. PackpsiBath conepxanue
€0001IecTB — Karactpoduueckue nepecTpoku. | TEpPMUHOB U MOHITUIN: CYKLIECCHS,
CYKIeCCHH Onykryaunuu. Hanpaenennvie KJIMMaKCHOE COOOIIECTBO,
3aKOHOMEPHbLE CMEHDbL CYKLIECCUOHHBIN AL,
coobwecms — cyKyeccuu. XapakTepu3oBaTh CyKLECCUHU:
Ilepsuunvie u 6mopuynsvle HEpBUYHbIE U BTOPUYHBIE,
cyKyeccuu u ux nPUdUHb. MPUBOANTH MX
AHTpOIOreHHbIe BO3/IEHCTBHS Ha IPUMEPBI U Ha3bIBATh MPUYHHBI
cykueccuu. KnumakcHoe CMEHBI COOOIIECTB.
cooOuiecTBo. bruopaznoobpazue CpaBHMBATh BpeMEHHbIE
1 TIOJTHOTA KPyroBOpoTa 1 KOpEHHbIE OMOTEOIIEHO3bI Ha
BEIIECTB — OCHOBA YCTOWYMBOCTH | KOHKPETHBIX IPUMEpPax CBOEH
COOOIIECTB. MECTHOCTH.
JleMoHCcTpanum MonenupoBaTb pe3yabTaThl
Tabmuis! u cxembl: «O0pa3oBaHue | Mpolecca CMEHbl OMOTe01I€H030B
6onotay», «[lepBuuHas cykueccus», | 1Mo BIMSHUEM aHTPOIOT€HHOTO
«BoccraHoBienue neca nocie (bakTopa
no>kapa»
IIpupoanbie [TpupoHBIE SKOCHUCTEMBI. PackpbIBaTh cozepkaHue
IKOCHCTEMbI IKocucmemvl 03€p u pex. TEPMHUHOB U TTOHATHIA:

Oxocucmemvl Mopeli U 0OKeaHos.
Drocucmemvl myHop, 1ecos,
cmeneti, NyCMblHb.
JdemMoHcTpauuu

TabmuIel 1 cXeMbl: « DKOCHCTEMA

(UTOIUIAHKTOH, 300TUIAHKTOH,
SPYCHOCTb.

XapakTepu30BaTh NPUPOIHBIE
9KOCUCTEMBI, UX OCHOBHbBIE
KOMITOHEHTHI (Ha IpUMeEpE 03€pa,
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[IUPOKOJIUCTBEHHOTO JIECaY,
«3KOCHCTEMA XBOMHOTO JIecay,
«2JKocucreMa o3zepay.
O6opynoBaHue: akBapuyM Kak
MOJIeJTb SKOCHUCTEMBI.
JlabopaTopHble H IPAKTHYECKHUE
padoThI

Dkckypcus «IKCKypcus

B TUITMYHBIN OMOTEOIIeHO3 (B
nyOpaBy, Oepe3HsIK, eIbHUK, Ha
CYXOJI0JIbHBIN WM TOMMEHHBII
JyT, 03epo, OOJI0TO)»

XBOWHOTO U IIUPOKOIUCTBEHHOTO
jeca).

OOBACHATH MPUYUHBI PA3THYHON
OroMacchl IMPOIYLIEHTOB

Y KOHCYMEHTOB B ITPUPOIHBIX
9KOCUCTEMAX.

CoctaBisTh NacTOUIIHbIE

Y JICTPUTHBIC IEITH TUTAHHS
HPUPOTHBIX IKOCHCTEM.
[IpuBOAMTH IPUMEPHI OPTAHU3MOB,
BXOJISIINX B COCTaB
(UTOIUTAHKTOHA, 300IUIAHKTOHA,
OeHroca.

OO0CHOBBIBATH POJIb SIPYCHOCTH
B J)KU3HH HA3E€MHBIX 9KOCHUCTEM.

CpaBHuBaTh 6UOMaccy
Y IIPOAYKLIMIO BOAHBIX U Ha3€MHBIX
9KOCHCTEM

AHTpONOreHHbIE AHTpPOIIOT€HHBIE IKOCUCTEMBI. PackpeiBaTh conepxanue
IKOCHCTEMBbI ArposkocucreMa. ArpoueHos. TEPMUHOB U TIOHSATHIA:
(arpo3kocucrembl) Paznuuns mexny arpo’KOCUCTEMA, arPOLIEHO3,
AHTPOIIOT€HHBIMH U IPUPOAHBIMU | MOHOKYJIBTYpA.
9KOCUCTEMAaMHU. XapakTepru30BaTh OCHOBHBIE
JleMoHCcTpanum KOMITOHEHTBI arpO3KOCUCTEMBI.
TaOnuie! U cxeMbl: «ArporieHo3», | IlpuBoauts npumepsl
«KpyroBopoT BelecTB U NOTOK arpo’KOCHUCTEM.
SHEPTUU B arpoLEHO3E. CocTaBnsTh LeNU TUTAHUS
Ob6opynoBanue: repoapuu arpolrieHo3a.
KYJIbTYPHBIX U JUKOPACTYLIUX O60CHOBBIBATH MPUYMHBI HU3KOU
pacTeHHH. YCTOMYMBOCTH arpOdKOCUCTEM.
JlaGopaTopublie n npakTuyeckue | CpaBHMBATH arpO’IKOCUCTEMBI
padoThI Y TIPUPOJHBIE IKOCUCTEMBI.
Dkckypcus «IKCKypcus XapakTepru3oBaTh pOJb YEJIOBEKA
B arpO3KOCHCTEMY» B COXPAaHEHHUH yCTOMYHMBOCTH
arpo’KOCHUCTEM
Ypo6o3kocucremsl. Ypboskocucrembl. OCHOBHBIE PackpsiBath conepxanue
IKOMOHUTOPHHT KOMITIOHEHTBI YPOOIKOCHUCTEM. TEPMHUHOB U TIOHATHUI:

I'oponckas dhmopa u dayna.
CuHaHTpoOnuM3anus ropoacKoin
¢baynbl. buonoruueckoe

U XO3sI1ICTBEHHOE 3HAYECHHE
arpo3KoCUCTEM U YpOO-3KOCUCTEM.
3aKOHOMEpPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aHMMOJICHCTBHH
OpraHW3MOB B KOcHucTeMax. Poib

ypOo3KOCUCTEMA,
CUHAHTPOMH3AIHS, TOPOJICKAS
(dbnopa, ropoackas ¢dayHa,
SKOMOHHUTOPHHT.
XapakTepru30BaTh OCHOBHBIE
KOMIIOHEHTBI YpOOIKOCUCTEM.
OmnuceIBaTh OMOJIOTHYECKOE
Y XO3SIICTBEHHOE 3HAYCHUE
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KackaaHoro 3¢ (hexrTa u BUIOB-
31U pUKaATOPOB (KITFOUEBBIX
BUJIOB) B (DYHKIIMOHUPOBA HUU
axkocucmem. Ilepenoc sHeprumn

Y BELIECTB MEXAY CMEXHBIMU
9KOCUCTEMaMHU. Y CTOHYHUBOCTh
OpPraHU3MOB,IOITYJISIUN U
9KOCHUCTEM B YCIIOBHUSIX
€CTECTBEHHBIX U aHTPOIOTEeHHbBIX
BO3JCUCTBHH.

MexaHu3MBbI BO3ICHCTBUA
3arps3HEHUI pa3HbIX THUIIOB Ha
cyOopraHu3MeHHOM,
OpraHU3MEHHOM, MOMYJISIIMOHHOM
1 DKOCHUCTEMHOM YPOBHSIX;
OCHOBBI 3KOJIOTUYECKOTO
HOPMUPOBAHUS aHTPOIOTEHHOTO
BO3JeUCTBUA. MeTononorus
MOHUTOPHUHTA €CTECTBEHHBIX

Y aHTPOTIOTEHHBIX IKOCUCTEM.
JdeMoHcTpamun

Tabauiet u cxemel: «[Ipumepsl
ypOO-IKOCHCTEMY.
JlabopaTopHble H IpaKTHYeCKHe
padoThI

1. IIpakTuueckasa paboTa
«M3ydenue u onucaHue
ypOO3IKOCHUCTEMBI.

2. JJabopaTtopHasa paboTa
«3yuenune pazHooOpa3usi MEJIKUX
MTOYBEHHBIX YWIEHUCTOHOTHUX

B Pa3HBIX IKOCUCTEMAX)

ypOOIKOCUCTEM.

[IpuBOAKMTE IPUMEPHI U OLICHUBATH
COCTOSIHUE YPOOIKOCHCTEM CBOECH
MECTHOCTH.

BoigBisSITE 0COOEHHOCTH TOPOCKOM
(hopbl U GayHBbI.

CpaBHUBaTh YpOOIKOCHCTEMBI

Y IPUPOJTHBIE SKOCUCTEMBI

TEMA 10. BUOCDEPA — I'/IOBAJIBHASA SKOCUCTEMA (3 1)

Bunocgepa. Ctpykrypa
U cocTaB Ouocgepsnl

buocdepa — obmennanerapHas
00osouka 3eMiH, I CyIEeCTBYET
WM CYIECTBOBAJIA KHU3Hb.
Pa3Butune npencrasienuit

o 6uocdepe B Tpynax 3. 3rocca.
VYuenne B. . Bepraackoro

o 6uocepe. Ob6nactu 6nocheps
n e€ cocras. JKuBoe BenecTo
6uocdepsl 1 ero pyHKIUU.
JdemMoHcTpauuu

[Toptpetsr: B. U. Bepnaackui,

PackpsiBath conepxkanue
TEPMUHOB U TIOHATHI: 6nochepa,
YKUBOE BELIECTBO, KOCHOE
BEIIECTBO, OMOKOCHOE BEIIECTBO,
OMOTeHHOE BEIIECTBO.
[TpuBOIUTE HOPMYTUPOBKHU
OCHOBHBIX TIOJIO)KEHHUM yueHus B.
. Bepuaackoro o 6uocdepe.
XapakTepus3oBarh 00JIacTH
O6uocdepsl U UX COCTaB, HA3bIBATH
o0JacTu pacpocTpaHEeHHsI )KUBOTO
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3. 3rocc.

Tabnuub! u cxemsl: «I'eoctepsr
3eminy, «DyHKUINN KUBOTO
BELIECTBA»

BEIIECTBA B 000JI0UKaxX 3eMiIn
¥ BBISIBJISITH TIPUYHHBI €70
Pa3IMYHOTO pacipeaeIeHHUS.
[epeuncisaTe GyHKIMH KHUBOTO
BemecTBa Onocdeps! (razonas,
OKHCITUTEIIHHO-
BOCCTAHOBHTEJIbHAS,
KOHIIEHTpAIMOHHAS,
OMoXUMHUUECcKast).

[IpuBOUTE IPUMEPHI
npeoOpa3yroiero BO3AeCTBUS
YKUBOTO BeIlleCTBa Ha Ouocdepy.
AHaIM3UPOBAaTh U OIICHUBATH
OuosornyecKkyro HH(popMaIuio
0 TJI00ABHBIX 3KOJOTHYECKIX
npoOiemax ouochepsi,
HOJIy9aeMyI0 U3 Pa3HbIX
UCTOYHHUKOB.

OuenuBats BkiIag B. H.
Bepnaackoro, 3. 3tocca

B CO3/1aHUE yueHus o buochepe

3akoHOMepHOCTH
CylIeCTBOBAHUS
ouocdepsl.
KpyrosopoTtsl BemecTs

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdeprr. OcobeHHOCTH
Oouocdepsl Kak T100anbHON
3KOCUCTEMBI. JluHamuyeckoe
paBHOBecHe B Ouochepe.

PackpbiBaTh cojiepikaHie TEPMHUHOB
Y MOHATHI: rIo0anpHast
9KOCHCTEMA, TUHAMUYECKOE
paBHOBECHE, KPYTOBOPOTHI
BEIIECTB, OMOT€OXUMUYECKHE
IAKJIEL.

KpyroBopoTsl BemecTs

1 OMOTEOXUMHYECKHE U KIIbI
(yrnepona, azora). PutMuuHocTh
SIBJIEHUU B Onocdepe.
JdemoncTpanuu

Tabmuis! u cxeMmsl: «I'eocdepbl
3emin», «DyHKIIUH KUBOTO
BeriecTBay, «KpyroBopot azora
B nipupoze», «Kpyrosopor
yTrJIeposia B IPUPOAE»,
«KpyroBopoT kuciopoaa

B IIpupozie», «KpyroBopot BoJibl
B IIPUPOJIE»

XapakTepru3oBaTh 0COOEHHOCTH
O6uocdepsl Kak TI00aTbHON
9KOCUCTEMBI.

Onpenenats GyHKIUI0 Onocheps
B o0ecrieueHn OMOTeHHOTO
KpYroBOpPOTA BEIIECTB HA IUIAHETE.
XapakTepru3oBaTh OCHOBHBIE
KPYTrOBOPOTHI: BOJIBI, YTIIEpo/ia,
azoTa.

CpaBHHBaATh OCOOEHHOCTH
KPYroBOPOTa PAa3IUYHBIX BEIIECTB.
OueHuBaTh 3HaY€HNUE KPYrOBOPOTa
BEIIECTB JIJISl CYIIIECTBOBAHHUS
JKA3HU Ha 3eMJie.

OOBSCHATH POIb OPTAHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BEIIIECTB.

BBISBIATE THHAMAYECKOE
paBHOBecHe Ouocdepsl.
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[IpuBOUTE IPUMEPHI
PUTMHUYHOCTH SIBJICHUH B OHochepe

30HAIBHOCTH
ouocdepbl. OCHOBHBIE
0MOMBI CyLIH.
YcroiiunBocTh
onocdepnbl

3onanbHOCTH Ouocdepsl. [lonsTue
0 6rome. OCHOBHBIE OMOMBI CYIITH:
TyHZpa, XBOWHBIE JIeca,
CMEIIaHHbIe

Y IMIMPOKOJIMCTBEHHBIE JIeca,
CTEIH, CaBaHHBI, TYCTHIHH,
TPOMUYECKHE JIECA, BHICOKOTOPBSI.
Knumart, pactutenbHbIi

Y )KMBOTHBIA MUP OMOMOB CYIITH.

PackpsiBath conepxanue
TEPMUHOB U TIOHATHH: OHOMBI,
TYyHJIpa, XBOMHBIE JIeCa,
CMEILIaHHBIE JIeCa,
LIMPOKOJINCTBEHHBIE JIECA, CTEIH,
CaBaHHBI, IIyCTBIHU, TPOIIUYECKHE
neca, BeICOKOropbs. [Ioka3biBath
Ha KapTe U XapaKTepu30BaTh
OCHOBHbIE OMOMBI CYIIH.

Crtpykrypa v QyHKIHUS KUBBIX
CUCTEM, OLIEHKA UX PECYPCHOI0
MOTEHIMaa U OMOCHEPHBIX
byHKIHi.

JdemMoHcTpauuu

Tabnuikl u cxembl: «OCHOBHbBIE
OoroMel cymmy, «Kimumarnueckue
nosica 3emuin», «TyHapay,
«Taiira», «CMeIIaHHbBIN JIECY,
«[1IMpOKOIUCTBEHHBIN JIEC,
«Crenby, «CaBanHay, «[1ycTeIHS»,
«Tponunueckuii jiecy.
ObopynoBanue: repdapuu
pacteHuil pa3HbIX OMOMOB;
KOJICKIIUH JKMBOTHBIX

CpaBHUBaTH OCOOCHHOCTH
KJIMMATa, [I0YB, PACTUTEIIBHOTO

Y J)KHBOTHOTO MHPa Pa3HbIX
OMOMOB CyIIH 3eMJTH.

BBISIBIIATS IPUYHHBI 30HATLHOCTH
B Omocdepe

TEMA

11. YEJIOBEK 1 OKPYKAIOILIASA CPEJA (3 4)

Bo3neiicTBHE YeI0BEeKa
Ha Ouocepy

DKOJIOTHYECKHE KPU3HUCHI 1 X
pu4uHbl. Bo3aelicTBue yemoBeka
Ha Ouocdepy. 3arps3HeHNE
BO3yIIHOU cpenbl. OXpaHa
BO3/1yXa. 3arps3HeHne BOTHOM
cpensl. OXxpaHa BOJIHBIX PECYPCOB.
Pa3pymienue noussl. Oxpana
IIOYBEHHBIX pecypcoB. M3MeHnenune
KJIMMarTa.

JdemoncTpanuu

TaOnuis! u cxeMbl: «3arpsi3HeHUE
aTMoc(epsl», «3arps3HeHue
ruapocheps», «3arpsi3HeHUe
nouBbD», «I[TapHUKOBBIH 3P DerT

PackpsiBath conepxanue
TEPMUHOB U TOHATHI: aTMocdepa,
BEIIIECTBA-3arPSI3HUTEIH,
HapHUKOBBIN 3¢ eKT, «030HOBas
TIBIPay, «KUCIOTHBIC JOXKIN»,
rusipocdepa, 3BTpopuKaIus
BOJOEMOB, IOYBA, 3PO3US I10YB,
HECTUIU/IbI, KOJIOTUUECKUI
KpH3HC.

AHanm3upoBaTh aHTPOIIOT€HHBIE
(hakTOpBI BO3JIEHCTBUS HA
ouocdepy (posib yenoBeka

B IIPUPO/IE) Ha pa3HbIX dTanax
Pa3BUTHS YEIIOBEYECKOTO
oOmrecTBa.

XapakTepu30oBaTh r100aIbHbIE
9KOJIOTMYECKHE MTPOOIIEMBI;
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OCHOBHBIE€ HCTOYHUKHU
aTMOC(EPHBIX 3arpsI3HEHUH;
9KOJIOTMUYECKHUE TPOOIIEMBI,
CBSI3aHHBIE C YBEIIMUECHUEM
TPaHCIIOPTa B KPYIIHBIX FOpOAax;
IBTPOPUKALMIO BOAOEMOB;
IIOCJIEICTBUS 3arPSI3HEHMSI BOJL
XUMHYECKHMHU BELLIECTBAMU;
BO3/ICICTBHUE YEJIOBEKA Ha
[MOYBEHHBIN TOKPOB.
ApryMeHTUpOBaTh 3HaYCHHE
JKOJIOTM-YECKUX 3HAHWUN B PEILICHUU
BOIIPOCA O MOAJEPKAHUU
YCTOWYHUBOCTH OHOChEpHI

AHTpPONOreHHoe
BO3JelicTBHE HA
pacTuTeIbLHbIH

U )KUBOTHBIA MHP.
Oxpana npupoasl

AHTpPOIIOT€HHOE BO3/ICHICTBHE Ha
pacTUTENBHBINA U )KUBOTHBIM MUD.
OxpaHa pacTUTEIBHOTO

1 )KUBOTHOTO Mupa. OCHOBHBIE
MIPUHITUIIBI OXPAHBI IPUPO/IBI.
Kpacubie kauru. Oco6o
OXpaHsieMbl€ IPUPOIHBIE
tepputopuu (OOIIT).
borannueckue canpl

Y 300JIOTUYECKHE TTapKU.
JdemMoHcTpauuu

Tabmuusl 1 cxeMsl: «Oco00
OXpaHsieMbl€ IPUPOJIHBIE
TEPPUTOPUN.

Ob6opynosanue: ¢potorpaduu
OXpaHsEMbIX paCTEHUN

1 xuBOTHBIX KpacHol kauru PO,
KpacHoii kauru pernona

PackpebiBath conepxanue TEpMUHOB
Y IIOHATHI: COKpALLICHUE
Oropa3HO00pa3us, OXpaHa MIPUPOIBI,
0c000 OXpaHseMble IPUPOJIHbIE
tepputopuu (OOIIT),
OO0TaHUYECKUI Cajl, 300J0TMUECKUI
napk.

XapakTepru30BaTh IIAHETAPHYIO
pOJIb PACTEHUN U )KUBOTHBIX.
[IpuBOoANTE IPUMEPBI IPSIMOTO

Y KOCBEHHOI'0 BO3ACUCTBUSA
YeJI0BEKA Ha PACTUTEIIbHBIN

Y ’KUBOTHBIA MHUP.
XapakTepru30BaTh MPUHIIMIIBI
«BceMupHOH CTpaTterum OXpaHbl
IPUPOIBI».

[Tepeuncnars 0cobeHHOCTH
paznuunbix OOIIT.

[Ipusonute npumepst OOIIT,
pacIoNI0XKEHHBIX B CBOEH
MECTHOCTH.

Jloka3pIBaTh Ha IpUMepax
OIACHOCTb COKpaIlleHus
OMOJIOTNYECKOTO pa3HO-00pa3us
3emiu.

[IpuBOAUTE IPUMEPHI PEIKUX

Y MaJIOUHCIICHHBIX BUJIOB PACTCHUI
1 )KUBOTHBIX CBOEH MECTHOCTH,
3aHecEéHHbIX B KpacHble KHUTH
pernonoB u Kpacnyro kaury PO

PanuonajnHoe
NMPUPOAONOJIL30BAHME

OCHOBHBIE IPUHLUIIBI
YCTOMYHMBOTO Pa3BUTHUSA

PackpsiBath conepxanue
TEPMUHOB U NTOHATHI:
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U YCTOHYMBOE pa3BUTHE

YeJI0OBEYECTBA U TIPUPO/IBL.
Parmonansuoe
MIPUPOIOTIONIHE30BAHNE

U COXpaHEHHE OHOJIOTHYECKOro
pa3Ho-o6pasust 3emin. Obmue
3aKOHOMEPHOCTH T100aJIbHBIX
IKOJIOTHUECKUX KPH3UCOB.
Oco0GeHHOCTH COBPEMEHHOTO
KpHU3HCA U €T0 BEPOSTHBIC
MIOCIICZICTBUSI.

Pa3BuTHEe METOI0B MOHUTOPHHTA
Pa3BUTHS OMACHBIX TEXHOT'€HHBIX
nporieccoB. CucmemHuie
uccne008anus nepexooa

K pecypcocbepezarouyeti

U KOHKYDEeHMOCNOCOOHOU
9Hepemuxe.

buonoruueckoe pazHoobpazue
u 6uopecypceol. Hayuonanvroie
uHgopmayuonHvle cucmembsl,
obecneyusaroujue 00Cmyn

K UHghopmayuu no cocmosanuio
OMOENbHLIX BUOOB U IKOCUCTIEM.
OcHogul sxopeaburumayuu
IKOCUCmeM U cnocovos 6opvobL
¢ OUONOBpeNCOeHUAMU.
Pexoncmpyxkyus mopcxux

U HA3EMHBIX IKOCUCTNEM.
JdemMoHcTpanuu

Tabnuus! 1 cxeMsl: «Moaenu
VIIPABIIIEMOTO MHPa»

panuoHaIbHOE
IPUPOJIONOIB30BaHUE, YCTOUYHBOE
pa3BUTHE, IPUPOIHBIE PECYPCHI,
9KOJIOTHYECKUH CIel.
XapakTepu30BaTh OCHOBHBIE
IPUHLIUIBI YCTOWYHUBOTO PAa3BUTHUS
YeJI0BEYECTBA U IPUPOJIBI.
OnuceiBaTh HEUCUEpHacMbie

U UcUepraeMble IPUPOIHBIE
pecypchl, IO YepKUBas
OTHOCHUTENIBHOCTb
HEUCUepHaeMOCTH MPUPOTHBIX
peCypCoB; XapaKTepU30BaTh
IPOLECCHl UX BOSHUKHOBEHUS

U ycio-

BUS CPEJIbI, MPUBOIAIINE K X
(hopMUPOBAHHIO.

PackpbiBaTh mpobaembl
paloHaIbLHOrO
PUPOJIOTNIOIB30BAHUS M HAXOIUTh
IyTU UX pElICHUs

PesepBHoe Bpems
9 yacos
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