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Pabouas mporpamma no yuyedHomy mpenmery «buosorus» (0a30BbIi ypOBEHb)
(mpenmertHast 00s1acTh « ECTECTBEHHO-HAYUHBIE TP €IMEThI») (J1aJIee COOTBETCTBEHHO —
porpaMma no OMOJIOTUH, OMOJIOTUS) BKITIOUAET MOSICHUTENIBHY 10 3aITUCKY, COJEpKaHHe
oOyudeHus1, IUIAHUpPYEMBbIE€ pPE3yJbTaTbl OCBOCHHUA MPOTrpamMMbl 1O OHOJIOIHUH,
TEMaTUYECKOE IJIAaHUP OBAaHUE, NEp €4eHb (KOAU(PUKaTOp) pacnpeIeNIeHHbIX MO Kaccam
poBepsieMbIX TPEOOBaHUN K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTENbHOM
P OTpaMMBI Cp €THEr0 0011ero 00pa30BaHUs U JIEMEHTOB COJIEp KAHUS 110 OUOTOTHH.

[TosicHuTenbHAS 3aMMCKa OTPa)kaeT OOIMKe IEIM U 3aJa4y U3YUYEeHUs] OMOJIOTHH,
XapakTEePUCTUKY TMCUXOJOTHUYECKUX TPEANOCHIIOK K €€ HM3YUYEHHIO 00Yy4YarolIuMUcs,
MECTO B CTPYKType y4eOHOro IulaHa, a TaKXe MOJIXOJbl K OTOOpY cojaepKaHus, K
OTIp €CNICHUIO TUTAHUP YEMBIX P e3yJIbTaTOB.

ConepxaHnue O0OydYeHHMs pPAacCKpbIBa€T COJEpIKaTelbHble JIMHUM, KOTOpHIC

P €1araroTCcs Il 0053aTEIbHOrO H3YUSHHS B KaXKJ0OM KJIacCce Ha YpOBHE CPEIHEr0O
obtmiero oopa3zoBaHws.

[ImanupyemMble pe3yiabTaThl OCBOCHHUS MPOTPAaMMbI MO OHOJIOTHH BKJIIOYAIOT
JUYHOCTHBIE, METarp eIMETHBIC Pe3yiabTaThl 32 BECh IEPHOJ OOYUYECHHS Ha ypOBHE
cpemHero obmero o0pa3oBaHus, a TAKXKE TP EIMETHBIC JOCTHKEHHs 00yUaronerocs 3a
KKl 101 OOyUYeHUS.

HOACHUTEJIBHASA 3AIINCKA

[Ipu paspaboTke nporpaMMbl 1O OHOJIOTUH TEOPETHYECKYH) OCHOBY IS
onpeneiaeHus MOAX0A0B K (OPMHUPOBAHUIO COJIEpPIKAaHUS Y4eOHOIo MpenMera
«buonorus»  cocraBWIM: KoHUenTyaneHele  nojoxenns  OI'OC  COO
0 B3aMMOOOYCJIOBJICHHOCTH LIE€JEH, COMIep *KaHus, pe3yIbTaTOB 00y4UeHuUs 1 Tp €OOBaHHI
K YPOBHIO MOJATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX HENSIX W IpHHIUIAX,
Xap aKTEePHU3YIOIINX COBPEMEHHOE COCTOSIHIE CHCTEMBI Cp €THEr0 00111eT0 00pa30BaHUs B
Poccuiickoit @enepanmu, a TAakKe MOJT0KEHUS O crieuduke OUOIOTHUH, €€ 3HAUYCHUH B
MO3HAHUU >KUBOU MPUP OJIbI K 0OECTIEUCHNUH CYIIIECTBOBAHUS YE€TI0BEYECKOT0 OOIIECTRa.
CoriacHO Ha3BaHHBIM TOJIOKEHHSIM OTIp €7IEJIEHBI OCHOBHBIE (DYHKIIMH TP OTPaMMBI T10
OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo OuoJIOTHU JTa€T MpencTaBIeHHE O Iensax, 00 oOlmelt crpaTeruu
oOyueHusI, BOCIIUTAHUS U Pa3BUTHS 00YUYAIOMIMXCS CPENCTBAMU y4eOHOTO IpeMeTa
«buonorusy, onpenenser 00A3aTeNbHOE MPEIMETHOE COJCpIKaHHUEe, €er0 CTPYKTYpY,
pacnpezaeneHue 1o p aaesiaM u TeMaM, peKOMEHIYEMY IO TOCIEI0BATEIBHOCTD U3y YCHUS
y4eOHOTO MaTepuaa c y4eToM MEKITP €IMETHBIX i BHY TP UTIPEIMETHBIX CBSI3EH, TOTUKU
00pa3oBaTeNbHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEH 00yYaronuxcs.

B mporpamme mo OWoI0THH TaKXKe yYUTHIBAIOTCS TpeOOBAHUS K IIAHUP YEMbIM
JUYHOCTHBIM, METANpEeIMETHBIM W  MPEIMETHBIM  pe3yJibTaraM  O0y4eHHUs



B (D)OpMUPOBAHMHN OCHOBHBIX BUJOB YU€OHO-IIO3HABATEILHON A€ TEIbHOCTH/YYEOHBIX
JeicTBUI 00yYaroIMUXCsl IO OCBOCHUIO COJIEP KaHUSI OMOJIOTHYECKOT0 00pa30BaHusl.

B mporpamme mo Ouosiornu (10—11 kmaccel, 6a30BbIil ypOBEHb) pEalu30BaH
OPUHIUI TPEEMCTBEHHOCTH B H3y4YeHUH Ouonoruu, Ojaromaps demy B Hei
[P OCMAaTPHUBAETCSI HATIPABIEHHOCTh HA pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POP MUpPOBaAHHEM
€CTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS, LEHHOCTHBIX OPHMEHTAUUH JIMYHOCTH,
HKOJIOTUYECKOTO MBILIJICHHS, TIP €ACTABICHUI O 3I0pPOBOM 00pa3e )KU3HU U Oep SKHbIM
OTHOIIIEHHEM K OKpYyXaruen npupoaHon cpene. [lostomy Hapsaay ¢ u3ydeHUEM
00111e0MO0JIOrNYEeCKUX TEOPHil, a TAaKKE 3HAHUI O CTPOEHUU KUBBIX CHUCTEM Pa3HOTO
paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOIMX B HHUX MPOIECCOB B IPOIrpaMMe [0
OMOJIOTHHN YIeIIEHO BHUMAHKE HCIIOJIb30BAHUIO TIOJYUYEHHBIX 3HAHUN B TTOBCEIHEBHOM
KU3HU JUIS P LISHUS TP MKJIQJIHBIX 337124, B TOM YHUciie: Ip 0(UIaKTUKH HACIeICTBEHHbBIX
3a00JIEBaHUI YeNOBEKa, MEIMKO-TEHETHUYECKOTO KOHCYJIBTHUPOBAaHHUSA, 0OOCHOBAHUS
HKOJIOTHUECKHU LIETECO00pa3HOro MOBECHUS B OKPY KAIOIEH TP UPOTHOM Cp €/1€, aHaIM3a
BIUAHUS XO3AMCTBEHHOW [EATENHHOCTH YeNIOBeKa Ha COCTOSHHE MPUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. YCHWIIEHHE BHHMMAaHUS K MPUKIAJHOW HAIpaBJICHHOCTU
yuebHoro mnpeamera «buosiorus» npoAUKTOBaHO HEOOXOJIUMOCTBIO OOecreyeHus
YCIOBUM I PELIEHUS OJHOW M3 aKTyalbHbIX 3a/1a4 MIKOJBHOTO OMOJIOTHUYECKOrO
o0pazoBaHus, KOTOpas npeamnoaraet (GopMUpoOBaHUE Y 0OYUYarOIIUXCS CIIOCOOHOCTH
aJlalTUPOBATHCA K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPa.

[Iporpamma mo OMOJOTHM SIBISIETCS OPUEHTUPOM JJIsi COCTaBJIEHMS paboumx
p OrpamMM, aBTOP bl KOTOPBIX MOTYT NP EIJI0KUTh CBOM Bap MAHT MOCIIE10BATEIbHOCTU
U3YUYEHHUS U CTPYKTYphl yUeOHOTO MaTepHaia, CBoe BUACHUE yTel (popMUPOBAHUS y
obyuaroumxcsa 10—11 knaccoB mpeaMETHBIX 3HAHWNA, YMEHUI U CHOCOOOB y4eOHOM
NESTEIIbHOCTH, @ TAaKXE METOJIMYECKUX pEIIeHUH 3a7ay BOCHHUTAHMS WU Pa3BUTUSL
cpeacTBaMu yueOHOro npeamera «buosnorus.

buonorus Ha ypOBHE Cp eaHEro 0011ero 00pa3zoBaHUs 3aHUMAET BaxHOe MecTo. OH
obOecnieunBaer (GopMUPOBaHUE Y OOyUAIOIIMXCA MPEICTaBICHUNA O HAY4YHOU KapTUHE
MUpa, pacuIupsieT 1 000011aeT 3HAHKSI O )KUBOM P UPOJIE, €€ OTIIMUUTENIbHBIX TPU3HAKAX
— YPOBHEBOM OpTaHU3allMM U 3BOJIOLMH, CO3AET YCIOBUS JJISi: IO3HAHUS 3aKOHOB
KUBOU p Up 07161, GOpMUPOBaHUS (HyHKIIMOHATBHOM I'P aMOTHOCTH, HABBIKOB 3/I0POBOTO
u 6e30macHOro 00pasa JKU3HH, FKOJIOTUIECKOTO MBIIIIECHHS, IGHHOCTHOTO OTHOIIIEHHUS K
KABOU MIPUPOJE U YETOBEKY.

bonpmioe 3HaueHne OMOJIOTHS MMEET TakKKe ISl pelIeHUs BOCIUTATENbHBIX U
pa3BHBAIOIIMX 3aJ71a9 CPEIHET0 00Iero oOpa3oBaHus, COIMAIN3AIMN 00y IarOIIIXCA.
N3yuenue Ouonoruu odecreunBaeTt ycioBus s (GopMUPOBAHUS UHTEIIEKTY aJIbHbIX,
KOMMYHUKAaUMOHHBIX W HH(OPMAIMOHHBIX HAaBBIKOB, A3CTETUUECKON KYJBTypHl,
CrocoOCTBYeT MHTErpanuu OMOJIOTHYECKUX 3HAHUM C MpEICTaBICHUAMHU U3 JPYTHX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (U3uKM, XuMuu W reorpaduu. Has3paHHble
MOJIOKEHHUS O TpeIHa3HAYeHUU yuyeOHOTO npeamera «buonorus» coctaBuiin OCHOBY



JUIs OMpENeNieHUusl MOAXOA0B K OTOOpY U CTPYKTYPHPOBAHHUIO €ro COAEpKaHU,
P €CTaBJIEHHOTO B Ip OrpamMMe 1o OMOJIOTHUH.

OT6op conepxkanust yuyeOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C MO3ULUHI KyJIbTypPOCOOOpPA3HOro MOAX0/1a, B COOTBETCTBUU C KOTOPBIM
oOyyarommecss TOIKHbBI OCBOUTh 3HAHHUS U YMEHUS, 3HaAUUMbIE Ui (POpMHUPOBaHUS
0011l KyJIBbTYPBI, OIP SACIIAIONIME MTOBEACHNE YEI0BEKa B OKP YIKAIOIIEH P UpOTHOM
cpene, BOCTpEeOOBAHHBIE B IMOBCEIHEBHOM >KU3HM M MPaKTUYECKOU IEATENbHOCTU.
Oco0oe MecTo B 3TO#l cucreMe 3HAaHUM 3aHUMAIOT JIEMEHThI COJIEepIKaHUs, KOTOpbIE
CIy>KaT OCHOBOMW I JOpMHUPOBAHUSI NP EICTABICHUI O COBPEMEHHON €CTECTBEHHO -
HAY4YHOM KapTHHE MHpaA U LIEHHOCTHBIX OPHUEHTAIMSIX JTUYHOCTH, CIOCOOCTBYIOIIMX
ryMaHu3aluu OM0JIOTHYeCKOro 00pa3oBaHUs.

CtpyKTypupOBaHH€ COJepKaHus yueOHOro MaTepuasa B p orpaMmme o OMOJI0ruu
OCYILECTBIIEHO C YYE€TOM IPHUOPUTETHOTO 3HAUYEHHUS 3HAHUA 00 OTIIMYMUTEIBHBIX
OCOOEHHOCTSIX JKMBOM MHpPHUPOABI, O €€ YPOBHEBOW OPTaHM3AlMM U SBOJIIOLMN.
B cooTBercTBUM € 3TUM B CTPYKType yueOHOTO mpeamera «buonorusy» BblAEIEHbI
CIeAyIOIINe coaepKaTelbHble NTUHUM: «buonorus kak Hayka. MeToabl Hay4HOro
no3HaHus», «Kierka kak Ouosiorndeckas cucremay, « Opranusm Kak OHOJIOrHYEcKast
cucteMa», «Cucrema U MHOroo0Opas3ue OpraHHYECKOro MuUpa», « DBOJIOLUS KMBON
OpUP OB, « DIKOCUCTEMBI U MPUCYILIHE UM 3aKOHOMEP HOCTH.

enp n3yuenust yueOHoro np eamera « buosioruspy Ha 6a30B0M ypOBHE — OBJIa ICHHE
00y4YaroUMMHCS 3HAHUAMH O CTPYKTYpPHO-(YHKIMOHAIBHOM OpTaHW3aluu KUBBIX
CHUCTEM pAa3HOTO paHra M MNPUOOpPETEeHUE YMEHUH UCMIONb30BaTh STH 3HAHMS I
I'PaMOTHBIX JIEUCTBUI B OTHOILIEHUH OOBEKTOB KUBOW MP UPOJIBI U P EHIEHUS PA3JIUYHbBIX
YKU3HEHHBIX TIP 00JIEM.

Joctwkenne  nenu — u3ydeHuss  ydyeObHoro npeamera  «buosorus» na
0a30BOM ypOBHE 00ecreunBaeTCs pelIeHueM CIeYIOIUX 3a1a4:

OCBOEHHE 00YYaOIMMUCS CUCTEMbBI 3HAHUN O OMOJIOTUYECKUX TEOP UAX, YUCHISIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIOTEe3aX, MpaBWiaxX, CIyXXallluX OCHOBOMH Ui
(dbopMupOBaHUs MpPEICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPa, O METOoJax
HAy4HOT0 MO3HAHUS, CTPOEHUH, MHOTOOOpa31H K 0COOEHHOCTSIX dKUBBIX CUCTEM P a3HOTO
YPOBHSl OpTaHU3AIMH, BBIIAIOLMIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMOJIOTHUH;

dbopmupoBaHue |y  O0OydarOmMXCS  MO3HABATEIbHbIX, MHTEIIEKTYaJbHbIX
Y TBOP YECKHUX CIIOCOOHOCTEN B P OLIECCE aHAIN3a JaHHBIX O Iy TAX Pa3BUTHUS B OMOJIOTUH
HAyYHBIX B3TJISIAOB, UACH U MOAXOJ0B K M3YUEHHUIO )KMBBIX CUCTEM PAa3HOI'O ypOBHA
OpTraHU3alNY;

CTAHOBJICHHE Y 00ydYarouuxcs 0011el KyJIbTypbl, GyHKIIMOHAILHONU IPAMOTHOCTH,
pa3BUTHE yMEHHI OOBACHATH M OLEHUBATH SIBJICHHS OKpYJKAIOUIEr0 MUpa KUBOU
OpUPOJbl HA OCHOBAHUU 3HAHUM U ONBITA, TOJYUEHHBIX MIPU U3YyUEHUU OMOJIOTHH;

dbopmupoBanue y OOydYarONMXCi YMEHUW MITIOCTPUPOBATH 3HAUYEHUE
OMOJIOTUYECKUX 3HAHUA B TMPAKTUYECKON JACSITENbHOCTH 4YENOBEKa, pPa3BUTUM
COBpP €MEHHBIX MEIMIIMHCKUX TEXHOJIOTUN U arp 0OMOTEXHOJIOTHA;



BOCIIUTaHUE YOEKIECHHOCTH B BO3MOYXHOCTUM TIO3HAHUS YEIOBEKOM >KMBOM
TP UP OJ1bI, HEOOXOIMMOCTH O€p €KHOTO OTHOIIECHUS K HEH, COOJTIOACHHSI STUYECKUX HOPM
NP U NP OBEACHUH OUOJIOTMUECKUX UCCIIEI0BaHUM;

OCO3HAHHE IIEHHOCTM OHWOJIOTMYECKUX 3HAHUW JJISl TIOBBIIIEHHUS YPOBHS
AKOJIOTUYECKOU KyJIbTYPBbI, sl JOPMUP OBAHUS HAYUHOT'O MHUP OBO33P CHUS;

NPHUMEHEHUE NPHUOOPETEHHBIX 3HAHUI M yMEHUH B MOBCEAHEBHOM >KU3HU I
OLICHKM MOCIEACTBUI CBOEH IEATEIIbHOCTA MO OTHOIIEHHIO K OKpYXKaroullen cpene,
COOCTBEHHOMY 3J0POBBIO, OOOCHOBaHHME W COOJIOAECHHUE Mep P O(UIAKTHKA
3a00JIEBaHUI.

B cucreme cpennero o6Omero o6OpaszoBanus «buonorus», wu3ydaemas Ha
0a30BOM ypOBHe, sIBJIsi€TCS 00s13aTENbHBIM yUeOHBIM TP €AMETOM, BXO/SIIMM B COCTaB
peIMETHOM o0racTu « EcTeCTBEHHO-HAYYHBIE TIP €AMETHIY .

OO011ee 4MCI0 YacoB, pEeKOMEHAOBAHHBIX ISl U3yUeHUs Ouosioruu, — 68 4acos:
B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJAEPKXAHUME OBYYEHUA

10 KJIACC

Tema 1. buoJsiorus kak Hayka

buonorus kak Hayka. CBsi3pb OHOJOTHM C OOIIECTBEHHBIMHU, TEXHHYECKUMHU U
JpYTUMHU €CTECTBEHHBIMU HayKamu, Quiiocoduelt, STUKOH, 3cTeTUKON U npaBoM. Poib
ouosiorun B (GOpPMHPOBAHMH COBPEMEHHOW HaydyHOW KapTuHbl mupa. Cucrema
OMOJTOTUYECKUX HAYK.

Metoabl MO3HAHUSA >KMBOW TPUPOIbI (HAOIIOJACHHUE, DKCIEPUMEHT, OIUCAHUE,
HU3Mep eHre, KnaccuuKaIys, MOJASTUP OBaHUE, CTATHCTUYECKast 00paboTKa JaHHBIX ).

Hemoncmpauyuu:
Hopmpemui: U. [Japsun, I'. Mengens, H.K. Konbuos, [Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOABI TO3HAHUS YKUBOU TP UP OJIBI.

Jlabopamopuvie u npakmuueckue padomal:
[Ipaktnueckas padora Ne 1. «Vcnonbp30BaHNE pa3IUUHbIX METO0B IIP U U3y YEHUH
OHOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTeMbI U MX OPTraHU3ALMS

XKusbie cucrembl (OMocHCTeMbI) Kak MpeaMeT u3ydeHus ouonoruu. Ominuue
YKUBBIX CUCTEM OT HEOPTAHUYECKOM MPUP OJIBI.

CBoiictBa OuocucreM M UX pazHooOpasue. YPOBHU OpTraHM3alUu OMOCHUCTEM:
MOJIEKYJISPHBIA, KIETOYHbIM, TKAHEBbIA, OpPTaHW3MEHHBIHN, MOIMYJIALMOHHO -BUI0BOM,
HKOCUCTEMHBIN (OMOTEOLICHOTUUECKHIT), OMOC(Ep HbIA.

Hemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIC P U3HAKK KU3HI», « YPOBHU Op TaHU3AIUN KUBOU
TIP KP OIBIY.

Obopyoosarnue: moaenb monekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHE KJIETKHU

XUMHWUYECKMNA COCTaB KIIETKH. XHUMHYECKHE JJIEMEHTBI: MAaKp O3JIEMEHTHI,
MHKD 03JIEMEHThI. BoJia 1 MUHEp aJIbHBIE BELIECTBA.

@yHKIMH BOJIbI U MUHED AJbHBIX BEILIECTB B KIIETKE. [1o1/1ep sKaHue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€TKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3zameHumble U 3aMEHHMMblE AMHHOKHCIOTHI. AMUHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBI OCIIKOBOM MOJIEKYJIBI (TIep BUIHAS, BTOPp UYHAs, TP €TUYHAS M YETBEP THUHAS
CTpYKTypa). XUMHUECKHE CBOMCTBA OenkoB. buomornyeckue GpyHKIUN OEIKOB.

®depmenTsl — OuoOoTHUYECKHE KaTaidu3aTopbl. CTpoeHue (epMeHTa: aKTUBHBINA
HEeHTp, cyOcTpaTHas cnenuduanocts. Kohepmentsr. Butamunsl. OTinudus ¢pep MeHTOB
OT HEOPTaHUYECKUX KaTaIu3aTOPOB.



VYrieBoabl: MOHOCaxapubl (IJ1I0K03a, pubo3a U JAe30KCUpud03a), aucaxapuibl
(caxapo3a,1aKTo3a) v MoJIrucaxapuibl (Kpaxma, IIMKOT €H, 1eJI0103a). buosoruueckue
(yHKUMHU yTIIEBOIOB.

JInnuaer: Tpuraunepupbl, hocomunuasl, crep ouabl ['unpoduabHO-ruap oPodHbIe
cBoiictBa. buosornueckue ¢yHkumuu nunuaoB. CpaBHEHHE YTIIEBONOB, OEIKOB U
JUNUAOB KAK NCTOYHUKOB YHEPTHUM.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMED bl HY KJIEMHOBBIX
kucinoT. Ctpoenue u pynkun JJTHK. Ctpoenne n pynkmmm PHK. Bunsr PHK. AT®:
CTpoeHre U (DYHKITUH.

HuTonorus — Hayka o kinerke. Kiietounasi Teop usi — mp UMep B3aUMOACHCTBHS UIEN
U (GaKkTOB B HAYYHOM MO3HAHUU. METOAbl U3YUEHUS KIIETKH.

Krnerka kak nemoctHas xupasi cucteMa. OOIMe NMpU3HAKU KIETOK: 3aMKHYTas
HapykHasg memOpaHa, moJsiekyJsibl JIHK kak reHermueckuii ammapat, cMCTEMa CHHTE3a
Oenka.

Tunsl KI€TOK: syKapHOTHYecKas U Mpokapuorndeckas. OcoOOEHHOCTH CTpOCHHS
np okapuoTudeckoi kinerku. Kierounas crenka 6axrepuit. CTpoeHue 3yKapuoTHIECKON
kJeTkd. OCHOBHBIE OTJIMYUSA PaCTUTENIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBhl KJIETOK — KIETOYHAS CTE€HKA, TJIMKOKAJHKC, UX
¢bynkuuu. Ilnazmatuyeckas meMOpaHa, ee cBocTBa M (PyHKuuHU. l{uToruiazmau ee
opraHousipl. OnmHomemOpanHbie opraHowabl kierku: OIIC, ammapat ['oabmxw,
nn30coMbl.  [loyaBTOHOMHBIE OpPTaHOMABI KIETKH: MUTOXOHAPHUM, IUIACTH]IBL
[Ip oucxoxnenrne MUTOXOHApUH U tiactul. Buasl mnactun. HememOpaHHbie OpraHou/IbI
KJIETKU: PUOOCOMBI, KJIETOUHBIA LEHTP, LEHTPHUOIHU, pECHUYKH, KXIyTHUKU. DyHKINUHA
OpPraHoOUAOB KIETKU. BKirroueHus.

Anpo — perynstopHblid HeHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapHoIuIa3Ma, Xp OMaTUH, P bIIIKO. XPOMOCOMBI.

TpaHCIOpT BELIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemui: A. Jleenryk, P. I'yk, T. IlIBamn, M. Illnennen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Luacpammur: «PacnpeneneHne XUMUYECKUX JJIEMEHTOB B HEXHBOW MPHUPOIL»,
«Pacnpenenenne XMuMHYECKUX 3JIEMEHTOB B JKUBOW TP UP OJIE».

Tabmuyvr u cxemwvr. «llepuogudeckas Tabmulla XUMHYECKHX OSJIEMEHTOBY,
«CtpoeHne MOJIEKYyJIbl BOJbI», «brocunte3 6enka», «CTpoeHne MOJEKYIbl Oenkay,
«Ctpoenne pepmentar, « Hyknennosbie kuciaotel. JJHK», « Ctpoenne monexynst ATDy,

«CTpoeHue syKapuoTH4ecKoi KieTkn», « CTpoeHHe KUBOTHOU KIIETKW», «CTpOoeHHUe
pacTUTENbHON KIETKN», «CTpOeHUE MpOKapUOTHUECKOU KieTKn», «CTpoeHue sapa
KJIETKI», « YTIEBOAbY, «JIMIUab.

Obopyoosanue: CBETOBOM MHUKPOCKON, OOOpyIOBaHUE JMJisi NP OBEICHUS

HAOJIIOJIEHUN, W3MEPEHUM, DKCIEPUMEHTOB, MHKPOTMpENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpHaJIbHBIX KIETOK.



Jlabopamopnuvie u npakxmuueckue padomal:

JlaGopatopHas pabota Ne 1. «3yueHue kaTanuTuuecKOi aKTUBHOCTH (hep MEHTOB
(Ha mpuMep e aMuIa3bl UK KaTanaasbl)y.

JlaGopatopnas padbora Ne 2. «M3yueHue cTpoeHust KJIE€TOK pacTeHUM, KUBOTHBIX
¥ OaKTep Uil Mo MUKP OCKOIIOM Ha TOTOBBIX MUKpOTpeEnapaTax u UX OIMUCAHUEY.

Tema 4. /KusHenessTeJJbHOCTb KJIETKH

OOMeH BeliecTB, WiIM MeTa0oau3M. ACCUMWISIMS (IJIACTUYECKH OOMEH)
U JUCCUMHWIIAIMSA (QHEPTETUUECKHMM OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoIliecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB M HHEPTUM B TOHUMAaHHU
MeTabonu3ma.

Tumbl oOMeHa BemiecTB: aBTOTPOodHBIA U TerepoTp odHbId. Ponibs GpepMeHTOB B
oOMEHE BEIeCTB U TP €BpAIlEHUU IHEPTHUH B KIIETKE.

doTocunaTe3. CBeroBas m TeMHOBas ¢as3bl poTocuHTE3a. Peaknum doTocuHTE3A.
DddexktuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3a IJIS )KU3HU Ha 3emute. Biusane
yCIOBHM cpefpl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIIEHHUS €ro MNPOAYKTHUBHOCTH Y
KyJIbTYPHBIX pPacTCHUI.

XeMocHHTe3. XeMOCUHTE3UP YIOIMe OaKTepuu. 3HaUeHNE XEMOCUHTE3a 115 KU3HU
Ha 3emie.

OHepreruyeckuii OoOMeH B KieTke. PaciieruieHne BEIIECTB, BBIJIEIECHUE
U aKKyMYJIMPOBAaHHUE SHEPTHUU B KIIETKE. DTallbl SHEPreTUUECKOro ooMeHa. I nukonus.
bpoxenne u ero Buapl. KuciopogHoe OKHUCIEHHE, WIM KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunupoBanue. IPPEKTUBHOCT IHEP TETUIECKOTO 0OMEHA.

Peakuuu matpuyHoro cunresa. I'enernueckast napopmanusa u JJHK. Peanuzamms
IFE€HETUYECKON MHpOpMalMu B KJIETKE. [ eHeThyeckud KOJ M €ro CBOICTBA.
Tpanckpunmus — Mmatpuunbii cuate3 PHK. Tpancnsuus — Ouocunres Oenka. JTanbl
TpaHciasuuu. KoaupoBanue aMMHOKUCIOT. Ponb pubocom B OnocuHTe3e Oenka.

Heknerounsie Gopmbl xku3HU — BUpychl. Mcropust otkpbiTus BupycoB (.M.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS U KU3HEHHBIN LMK BUPYCOB. bakTepuodaru.
bone3nun pacreHuii, XKUBOTHBIX W YENOBEKa, BbI3bIBa€Mble BUpYycamHu. Bupyc
uMmmyHoaeduiuta yenoeka (BUY) — Bo30ynurens CIIN [la. O6paTHas Tp aHCKpHUTIIS,
peBepTasa u unterpasa. [Ipodunaktika pacrnpocTpaHeHus: BUPYCHbIX 3a00J1€BaHUIA.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabauyer u cxemwvr: «Tunel nuTanusy, «Merabonusm», «MHUTOXOHAPUIY,
«DHeprerudeckuii  oOMmen», «Xmopomrtacty, «Dorocunres», «Ctpoenne JIHK»,
«Ctpoenne u (yHKImoHUpOBaHuEe TeHa», «CuHTE3 Oenka», «l'eHEeTHYECKUU KOy,
«Bupycs», «baktepuodarn», «Ctpoenue u >xku3HeHHbIH 1uka Bupyca CIIU/la,
oakrepuodaray, «Pemnukamms JJHK».



Obopyoosanue: mopenu-anmivkaunn «Yasoenne JHK wu  Tpanckpumnuusy,
«buocuntes 0enkay, «CtpoeHue KIeTkn», Mmoaelb ctpykrypsl JJHK.

Tema S. PazMHoOKeHHe U MHIUBUAYAJBbHOE Pa3BUTHE OPraHU3MOB

KieTounsIi UK, WK )KU3HEHHBIN UK Ki1eTku. MuTep paza u muto3s. [1porieccsl,
npoTekarmue B uHrepdasze. Perummkamus — peaxius matpudHoro cunresa JIHK.
Ctpoenue xpoMocoM. Xp OMOCOMHBIN HA0Op — Kap MOTHIL. JIUTUTOUHBINA U TaTTOMHBINA
XpOMOCOMHBIE Habopwl. Xpomartuapl. [luToNIOTHYECKHE OCHOBBI P a3MHOMKCHUS
Y UHJIMBU1YaJIbHOTO Pa3BUTHS OPTAaHU3MOB.

Henenue knetkn — Muto3. Ctaauu muto3a. [Iponecchl, mp oucXos1re Ha pa3HbIX
CTagusgax MUTO3a. bHomormuyecknuii CMbICI MHUTO3a.

[IporpamMmmupyemasi ruO€nb KJIETKH — aIloITo3.

dopmMbI pa3MHOXKEHHSI OpTAaHM3MOB: Oecrojioe W MoJioBoe. Buabl Oecmosioro
Pa3sMHOKEHMS: JICJIEHHME HAJIBO€, T[OYKOBAHWE OJIHO- U  MHOTOKJIETOYHBIX,
CropooOpa3zoBaHne, BEreTaTMBHOE pa3MHOXKeHHEe. VICKycCTBEHHOE KIIOHUP OBAaHKE
OpPTraHU3MOB, €r0 3HAUYECHHE JIJISI CEJICKIUU.

[TonoBoe pa3mMHOKEHHE, €ro OTIINYHS OT OECIOoJIOTO.

Meiio3. Craauum wmehosa. Ilporecchl, NpOUCXOASAIUE HA CTaAuAX Meio3a.
IToBenenne xpomocoMm B merose. Kpoccunrosep. bruonornueckuid CMbICT UM 3HAYCHUE
Meno3a.

["ameTorene3 — mporiecc 0Opa3zoBaHus MOJOBBIX KIETOK y KUBOTHBIX. [1010BbIC
JKEJe3bl: CEMEHHUKHU U sIMYHUKU. OOpa30BaHKUE U pa3BUTHE MOJOBBIX KIETOK — ramer
(ciepmaro3ou, SMIEKIEeTKa) — criepMaTtoreHe3 u oorene3. OcoOEHHOCTH CTpOEHUs
AUIEKIIETOK U criepMaTo30u0B. OmnonotBop enue. [lapteHorenes.

NunuBuayanpHoe  pa3BUTHE  (OHTOTEHE3).  OMOpHUOHAIBLHOE  pa3BUIUC
(omMOpuorene3). Otambl SMOPHUOHAIBHOTO Pa3BUTUS Y IMO3BOHOYHBIX >KUBOTHBIX:
npobyieHue, racTpyJsiusi, opraHoreHe3. I[loctamOpuoHambHOE pa3BuTHe. TUIbI
MOCTAIMOP MOHAJILHOT'O Pa3BUTHSL: TP SIMOE, HEMpsiMoe (TMYUHOYHOE ). BiiusiHue cpenpl Ha
pa3BUTHE OPTAHU3MOB, (DAKTOPBI, CIIOCOOHBIC BHI3BIBAThH BP OKJICHHBIE P OJICTBA.

Poct u pa3zsutue pacrenuii. OHTOTEHE3 IIBETKOBOTO PACTEHUSI: CTP OCHUE CEMEHH,
CTaJIUM P A3BUTHSL.

Jemoncmpayuu:

Tabauyer u cxemvt:. «DopMbl pPa3sMHOXKEHUS OpPTaHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHHUE Y IIBETKOBBIX paCTEHUIN», « BEreTaTuBHOE pa3MHOKEHHUE P aACTCHUI,
«Jlenenue kietku 0akrep uit», « CTpoeHue MoJIOBBIX KIETOK», « CTp O€HHUE XP OMOCOMBIY,
«Knerounslii nukny, « Pemnukanusa JJHK», «Murtosy», «Mehosy, «IIpsamoe u Herp smoe
pa3BuTue», «l'aMeToreHe3 y MIICKOINUTAIOMMX W 4YeloBeka», «OCHOBHBIE CTaJINU
OHTOT'€HE3a) .

Obopyoosanue: MHKP OCKOTI, MHUKP OTIperapaThbl «CriepMaTo30uIpbl
MJIEKOTIMTAIOMIETO», «SMIEKIeTKa MIIEKONUTaromero»y, «KapuokuHes B KIETKax
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KOpe€IlIKa JyKa», MarHUTHasE MOJienb-anmnkamus «Jlenenue kierkw», moaens JJHK,
MoJelnb MeTa(hazHON XPOMOCOMBI.

Jlabopamopusvie u npakmuueckue padomaoi:

Jlaboparopnas padora Ne 3. « HaGnrogeHue MuTo3a B KIE€TKaX KOHYMKA KOP eIlIKa
JyKa Ha TOTOBBIX MHKD OIIp ermapaTax».

Jlaboparopnas pa6ora Ne 4. «M3yueHue cTp OeHUs TOJTOBBIX KIETOK Ha TOTOBBIX
MUKp OTIp €TIap aTaxy.

Tema 6. HaciieacTBeHHOCTH U H3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3amauu reHetukd. lcropusa pa3BuTus reHeTMkd. Posib murTonoruu
¥ YMOP MOJIOT'MH B CTAHOBJICHWH I'€HETUKU. BKitaa p occuiickux v 3ap yOSKHBIX YUEHBIX B
pa3BUTUE TE€HETHKU. METOJbl TeHEeTHKH (FUOpHUI0JOTHYECKUNA, HUTOTEHETUYECKH,
MOJIEKYISIpHO-reHeTUYecKui). OCHOBHBIE TEHETHYECKHE MNOHATHs. [eHeTnyeckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaxX CKp CIIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHMUs TPHU3HAKOB, yCTaHOBJIEHHble I'. MeHaenem.
MoHoruOpuIHOE CKp CIMBAHKUE. 3aKOH €TMHOOOpa3usi THOPHIOB MTEP BOT'O MOKOJICHHMS.
[IpaBuio JOMUHUPOBAHUA. 3AKOH P ACHIEIICHHS TP U3HAKOB. [ UIOTE3a YUCTOTHI FAMET.
[TosTHOE 1 HETIOJIHOE IOMUHUP OBAaHHUE.

JuruOpuaHoe CKpeluBaHUe. 3aKOH HE3aBUCHMOTO HACIEIOBAaHUS TP HU3HAKOB.
[{uroreHeTu4ecke OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUA. AHAJIU3UPYIOIIES
CKpemuBanue. Mcnonp30BaHNe aHAIU3UPYIOIIETO CKpEUIMBAHUSA ISl OIP €1EJICHUS
TeHOTHUIIa 0COOMU.

CuersienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEJOBAHUIO T€HOB. HapyllleHne cuerieHus: FeHOB B PE3YJIbTaTe Kp OCCUHTOBEpPA.

XpOMOCOMHas TEOP sl HACIEACTBEHHOCTH. [ eHeTHUeCKre Kap ThI.

['enernka mnoJsia. XpOMOCOMHOE ONpeEIEIEHUE IMoja. AyTOCOMBI M IOJOBBIE
XPOMOCOMBL ['OMOrameTHbI€ 1 reTep OraMeTHbIE OpraHu3mbl. HacnenoBanue np n3HaKoB,
CLICIUIEHHBIX C MOJIOM.

N3MeHUYnBOCTB. BUIb ©3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. Poib
cpeAbl B HEHACIEICTBEHHOW H3MEHYMBOCTU. XapaKTEpPUCTUKA MOAU(PUKALIMOHHON
W3MEHYMBOCTA. BapuanmonsHsli psa v BapuauuMoHHas Kpusasg. Hopwma peaxuym
npu3Haka. KonmuecTBeHHbIE U KAUECTBEHHBIE P U3HAKU U X HOpMa peakiuu. CBolicTsa
MOAU(UKAITMOHHOW U3MEHYUBOCTH.

HacnencrBeHHasi, WM TEHOTUIMYECKAs, W3MEHYMBOCTh. KomOMHaTHBHAs
U3MEHYUBOCTb. Meii03 1 MOJ0BOM MPO1IeCcC — OCHOBA KOMOMHATUBHOM N3MEHYUBOCTHL.
MyTanuonHas u3MeH4YHUBOCTh. Kiaccudukanuss MyTauuil: T€HHbIE, XPOMOCOMHBIE,
reHomMHple. Yacrota ©W TOpHUMHBI MyTanuil. MyTareHHsie  (akTopbl. 3aKoH
rOMOJIOTHYECKHX PSIA0B B HACHEACTBEHHOM n3MeHnunBoctu H.M. BaBunoga.

BHesinepHas HacneICTBEHHOCTh U U3MEHUYUBOCTD.

['enernka yenoseka. Kapuorun yenoseka. OCHOBHBIE METO/IbI TEHETUKH YEJTOBEKA!
reHEaTI0THIECKUN, OJTM3HEIOBBIM, IMTOTCHETHIECKUH, ONOXUMHY ECKHI, MOJICKY ISP HO -
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T€HETUYECKUM. CoBpemMeHHOE OIIp €JICTICHUE FeHOTHIIA: MOJTHOT€HOMHOE
CEKBCHHUP OBAHUE, T€HOTUIIMPOBAHWUE, B TOM uucie ¢ nomoupto I[IIP-ananmmza.
HacnencrBennbie 3a00J1€BaHUs Y€IOBEKA: TeHHbIC 00JI€3HU, 00JIE3HH C HACIIEICTBEHHOM
P €IPACIOI0KEHHOCThIO, XpOMOCOMHBIE 00Jie3HH. CoMaTHUUECKUE U T'eHEep aTUBHBIC
myTaruu. CTBOJIOBBIE KIeTKU. [IpUHIMIBI 310pOBOTO 00pasa >KU3HH, THATHOCTHKY,
OpOQUIAKTUKK W  JICUEHUSI TEHETHMYeCKUx OoJiesHell. MeauKo-reHeTHuecKoe
KOHCYJIbTUPOBaHKE. 3HAYEHNUE MEAUIIMHCKON T€HETUKU B TP €0 TBPAIIECHUU U JI€YCHUN
IeHEeTHYSCKHNX 3a00JICBaHUH YeI0BEKa.

Hemoncmpayuu:

llopmpemw: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. YerBepukon, H.B.
Tumodeen-Pecosckuii, H.1. BaBunos.

Tabnuywvl u cxemvr. «MOHOTHOPUAHOE CKpEIIMBAHUE U €T0 IIUTOTEHETUYECKas
OCHOBa», «3aKOH PaClIEIUICHUS U €ro IUTOT€HETUYECKAs] OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpumHoe ckpenmBanue», «l{uronoruueckne OCHOBBI AUTHOP UIHOTO
CKp eIMBaHus», «Menos», «B3auMoaencTBUE aeIbHBIX T€HOB», «l €HeTnueckue
KapTbl pacTEHUM, >KMBOTHBIX M YEJIOBEKa», «['€HeThKa mojay, «3aKOHOMEPHOCTU
HaCJIeI0BaHUs, CLIETTIEHHOTO C TTOJI0M», « KapHOTUIIBI YeT0BeKa U )KUBOTHBIX», « BUbI
U3MEHYUBOCTHY», «MoaudpukalmoHHas H3MEHUYUBOCTHY, «HacinemoBanue pesyc-
daktopay, «['eHeTnKa rpynmn KpoBu», « MyTaIrlMOHHAS U3MEHUHBOCTDY.

Obopyoosanue:  Moaenu-anIuiuKau  «MOHOTHOPHUIHOE  CKpEIIMBAHUEY,
«Hemonnoe  gomuHupoBanue», «Jurubpunnoe ckpemuBanue», «llepekpect
XPOMOCOMY», MUKPOCKOTI U MHKpompemnapar «/Ipo3oduna» (Hopma, mytanmu (Hopmbl
KpPBUIBEB U OKPACKU Tela), rep 0apuil «I'opoX MOCEBHOM».

Jlabopamopubsle u npakmuyeckue paoomal:

Jlabopatopnast pab6ora No 5. «l3yueHue pe3yiabTaTOB MOHOTHOPUIHOIO
U AUTHOP UAHOTO CKpEIIMBAHUA Y 1P 030(HIIbI HA TOTOBBIX MUKP OTIp €llapaTaxy.

JlabopatopHas pabota Ne 6. «M3yueHue MoaubuKarMOHHOW H3MEHUHBOCTH,
MOCTP OCHHE Bap MAIIMOHHOTO Psifa U Bap MAIIMOHHOU Kp UBOID».

JlaGopaTopHast pabora Ne 7. «AHanu3 MyTanmuil y Apo30(Quibl Ha TOTOBBIX
MUKp OTIp €riap aTaxy.

[Ipakruueckas padora Ne 2. «CocraBiieHHe U aHAJIU3 P OJJOCIOBHBIX YETOBEKAY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTUH

Ceneknus Kak HayKa M ITp OLlecC. 3ap O’KACHHUE CEJIEKIIMA U JOMECTUKALIMS. Y YEHUEe
H.W. BaBunioBa o meHTpax MpoOUCX0XKACHUS 1 MHOT000pa3us KyJbTYPHBIX P aCTCHHIA.
L{eHTp bl P OUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, mOpoOAa, MITAMM.

CoBpeMeHHBIE METOJIbI CENEKIIMA. MacCOBBIM M WHAWBHIYAJIbHBI OTOOPHI B
CeJIKIMU pacTeHuil W KUBOTHbIX. OlEeHKa 3KcTepbepa. bIM3KOpoACTBEHHOE
CKp euBaHue — UHOp uauHr. Yucrast nunus. CKp enMBaHue YUCTBIX JIMHUM. [ eTep o3uc,
win rubpuaHas cuna. HepojacrBeHHoe ckpemuBanue — aytopuaunr. OTaajaeHHas
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rudpuau3anus 1 ee ycnexu. McKkycCTBEeHHbI MyTareHe3 U MoJjy4yeHUe MOJUILIIOUIIOB.
JlocTrKEeHUs CeNEeKUnn PacTeHUM, )KUBOTHBIX U MUKP OOP TaHU3MOB.

broTEXHOJIOTHS KaK OTpacib Ip OM3BOJICTBA. [ €HHASI HHXKEHEP Usl. DTallbl CO31aHus
pexkomOuHantHoM JIHK wu Tpancrennsix opranu3moB. KierouHnas uHxkeHepus.
Knerounsie KyJbTypbl. MUKp OKIIOHAJILHOE pa3MHOKEHHE pacTeHuil. KitoHup oBaHue
BBICOKOTIP ONYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX ~ OPraHU3MOB. JKOJOTHYECKHE U
strueckue npooaeMbl. MO — reHeTndecku MOAUGUIIIP OBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemuvir: H.W. BaBunos, U.B. Muuypumn, I'./[. Kapneuenko, M.®D. liBaHOB.

Tabauyvl u cxemol: kKapTa «LIeHTPBI MPOUCXOKACHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacrenui», «llopoapl HJOMamIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX PpPacTEHUI,
«Otnanennas rudpuanzaiusy», «Padorer akagemuka M. . BanoBay, «[lomummonausy,
«O0BekThl  OmoTexHomorum», «KierouHele KyJabTypbl H  KIOHHUPOBAaHHEY,
«KoHCTpyrpOoBaHUE U MEPEHOC FEHOB, XP OMOCOM.

Obopyoosanue: MyJISIKU TUIOJIOB U KOPHEIUIOAOB AUKUX (GOPM U KyJIbTYpHBIX
COpTOB pacteHuid, rep 6apuit « CerbCKOX03SHMCTBEHHBIC P ACTCHUS .

Jlabopamopusvie u npakmuueckue paoomaoi:

Oxckypcus «OCHOBHBIE METO/IBI M IOCTHXKEHUS CENEKIUU PACTEHUNA U YKUBOTHBIX
(Ha CENeKIMOHHYIO0 CTaHIMIO, TJIEMEHHYIO (epMy, COpPTOUCHBITATEIbHBIA YUYaCTOK,
B TEIJIMYHOE XO3SICTBO, 1a00paTOPHIO arp OYHUBEP CUTETA UM HAYYHOTO LIEHTPa)».

11 KUIACC
1 vac B Hepento, Bcero 34 yaca, U3 HUX 2 yaca — pe3€pBHOE BpEMH.

Tema 1. JBoJIlOUNOHHAS OUOJIOTHUSA

[IpeanocpuIKu BO3HUKHOBEHHMSI 3BOTIOLMOHHOK TEOPUHU. DBOIIOLMOHHAS TEOP U U
ee MecTo B OuoJioruu. BimsiHue 3BOJIIONMOHHOM TEOPUM HA Pa3BUTHE OMOJIOTHH U
JIPYTUX HayK.

CeugerenbctBa  3BOJIIOUMU.  [[a€OHTONOrMYECKHE:  MOCIEA0BATEIBHOCTD
MOSIBJICHUS BUJOB B  MAJIEOHTOJIOTMYECKON JIETOMHUCH, TMepexoAHble (HOpPMBL
buoreorpaduueckue: cxoACcTBO U pazinuuue GayH u Gop MaTepUKOB U OCTP OBOB.

OMOpHUONIOrMYecKre: CXOJCTBA M pa3juyus SMOPHUOHOB pa3HbIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTMYHBIE, aHAJOTUYHBIE,
pPYAUMEHTAapHBIE OpTaHbl, aTaBU3MbI. MOJEKyIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHW3MOB HACIIEICTBEHHOCTY M OCHOBHBIX METa0OJMUECKUX MyTeH Yy BCeX
OpTaHU3MOB.

OBoumtoninonHas Teopust U. JlapBuna. [Ipeanochuiki BOZHUKHOBEHUS JapBUHIB3MA.
JIBKyTIMEe CUTBI 3BOJIIONMHU BUAOB MO JlapBuHY (M30BITOUYHOE pa3MHOXXEHUE IPU
OTPAaHUYEHHOCTH  pPECYpCOB,  HEOMNpEIEIEHHAs  W3MEHYUBOCTb, 6opnba 3a
CYLIECTBOBAaHHE, ECTECTBEHHBIN OTOOD ).
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Cunternueckas Teop us 3Botonmu (CTD) 1 ee 0CHOBHBIE MOJIOKECHUS.

Muxp osBosronus. [lomynsnus kak enuHULIA BUIAa U 3BOJTIOIUU.

JIBroky1iue cuibl ((paKTop bI) SBOJTIONMH BUAOB B TP Upojie. My TalmoHHBIH Ip O11ecC
1 KOMOUHATUBHAS U3MEHYUBOCTD. [ oMy siimoHHbIC BOTHBI U Ap €] renoB. M3ossius u
MUTp a1y,

EcrectBeHHbBIN 0TOOP — HaTIp aBJIAIONTHN (haKTOp ABOJIFOIUUA. DOPMBI €CTECTBEHHOTO
oTOopa.

[Ipucnoco6MeHHOCT, OpPTAaHU3MOB KaK pe3yiabTaT dBoJironuu. [Ipumepbl
MPUCTOCOOJICHUI Y OpTaHU3MOB. Ap oMop PO3bl U UIHOATANTAITUH.

Buna u BunooOpaszosanue. Kpurepuu Buna. OcHoBHbIE (hOP MBI BUT000pa30BAHMS:
reorpaduyecKkoe, IKOJIOTUIECKOe.

Makpospomonus. DopMbl  3BOJIOLMM: dbunerTndeckas, JIUBEPTEHTHAS,
KOHBEPTEHTHAasI, ap ajiespbHass. HeoOpaTuMOCTh 3BOTIONHH.

[IpoucxoxkaeHre OT HecHeluaJIu3upOoBaHHBIX MpeakoB. I[Iporpeccupyromas
crenuaiu3anus. ATanTUBHAS paAaLus.

Hemoncmpauyuu:

Ilopmpemuwi: K. Jlunnen, JXK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkenp, @. Mronnep, A.H. Ceepios.

Tabauyvl u cxemwvl: «Pa3BUTHE OpPTaHUYECKOTO MHUpa Ha 3emiie», «3apOoblliu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbel 60pbOBI 3a CyIIECTBOBAHHEY,
«EcrectBeHHbIN 0TOOP», «MHOTOOOpa3ue copToB pacreHuin», « MHOrooodpasue nopos
KUBOTHBIX», «llomynsmumy, «MyTanMoOHHAsE HW3MEHUYHMBOCTBY, «ApOoMOpQO3bD»,
«nunoananrammmy, «O01Ias gereHep aius», «IBrkyiine cuiibl sBoJonuny, «Kapra-
cxema Mapmpyta nytemectBus Y. JlapBuna», «bopnba 3a cyliecTBoBaHHEY,
«IIpucnocobnennocts  opranu3moB», «l'eorpaduueckoe  BuUmOOOpa3zoOBaHHEY,
«DKOJOTrMYECKOe BUI000pa30BaAHUECY.

Obopyoosanue: KONIEKINUS HACEKOMBIX C Pa3JIMYHBIMUA TUIIAMU OKpaCKH, HAOOp
IUIOJIOB M CeMSsH, KoJUIeKIus «IIpumepsl 3alUTHBIX P UCTOCOOJICHUN Y KUBOTHBIXY,
Mojzienb «OCHOBHBIE HamNpaBJieHUS HSBOJIONHUNY, OOBbemMHass Mojenb «CTpoeHue
TOJIOBHOTO MO3Tra MO3BOHOYHBIX».

buoreorpadudeckas kapta Mupa, KoJIeKIus «DopMbl COXpaHHOCTH UCKOTIAEMbIX
JKUBOTHBIX M pacTeHHWi», Mojenb ammiukaims «llepekpect XxpomMocom», BiIakKHbIC

npenapatel «Pa3BuTHe HacekoMoro», «Pa3Butue JNATYIIKW», MHUKpOTMpenapar
«Jpo3zodunay» (Hopma, MyTauuu (pOopMbl KpbUIBEB U OKPACKH TENA).

Jlabopamopmusie u npakmuueckue padomel:

JlabopatopHuas pab6orta Ne 1. «CpaBHeHHE BHAOB TI0 MOP(HOJIOTHICCKOMY
Kp UTEP HIOY.

Jlaboparopuast pa6ota Ne 2. «Onmcanue mpuCIIOCOOIEHHOCTH OpTaHU3Ma H €€
OTHOCHUTEIILHOTO XapaKTepay.
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Tema 2. Bo3HMKHOBEHHE M pa3BUTHE )KU3HU HA 3emJie

JloHay4yHbIE TpPEACTABICHUS O 3apOXKICHUHM KWU3HU. HayuHble TUNOTE3BI
BO3HUKHOBEHUS )KM3HU Ha 3emiie: aOMOTeHe3 U MaHcnep Musi. XUMUYECKask SBOJIFOLIMSL.
AOUOTEHHBIN CHHTE3 OPTaHNYECKUX BEIIECTB U3 HEOP rTaHUYECKUX . DKCIIEp UMEHTAIBHOE
MOATBEP K ICHUE X MMUIECKO U dBoJTronnH. HadamsHple 3Tammbl O0HOJI0THYECKOM SBOITFOIIM.
['mnoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE
IIp OTOKIETKHU. [1epBbIe KieTkn U ux 3BoJronusA. PopMUpOBaHUE OCHOBHBIX I'PYIII JKUBBIX
OpTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie mo spaM u nepuojam. Katapxeil. Apxelckas u
p oTepo3oiickas Apbl. [Taneo3oiickas spa u ee Tep uoIbl: KeMOp UHCKHIA, OP JOBUKCKHH,
CUJTyp MMCKHM, IEBOHCKUAM, KAMEHHOYTOJIBHBIN, MIEP MCKUH.

Me30301iCKast 3pa U €€ NMepruoabl: TP UACOBBIN, 0P CKU, MEITOBOM.

KaiHo3o01ckas 3pa v ee 1ep o Ibl: ajeOreHOBBIA, HEOT€HOBBIN, AHTPOIOTEHOBBIM.

XapaKTepucTUKa KiUMaTa MU TE€OJIOTHYECKMX NporeccoB. OCHOBHbBIE ATallbl
ABOJTIOLIUU PACTUTEIBHOTO U KUBOTHOTO MUpa. Ap oMOp(}O3bI Y pacTeHU U >KUBOTHBIX.
[TosiBrieHHE, paCBET U BBIMUP aHUE TP YT )KUBBIX OPTAHU3MOB.

CucreMa OpPraHMYecKOrO0 MHUpa Kak oOTpaxeHue 3Bodronud. (OCHOBHBIE
CUCTEMATUYECKHUE TP YIIIIbI OPTAHU3MOB.

OBOJIOIMS 4YEIOBEKAa. AHTPOMNOJIOTHS Kak Hayka. Pa3BuThe mpeacraBlIeHUN O
TP OMCXOKJIEHUH YesioBeKa. MeToibl n3y4yeHus: anTponoreHe3a. CxoacTBa v pa3indus
YenoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHUE YET0BEKa.

JBrxymiue cunbl (aktopbl) aHTponoreHesa. HacnencrBeHHass M3MEHYMBOCTH
U eCTECTBEHHBIM 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OP yIUM Tpy/a,
MBILIJICHUE, PEUb.

OCHOBHBIE CTaAWM W BETBU HBOJIIOLMU YEIOBEKAa: aBCTPAJONMUTEKH, YenoBek
yMmenbii, YenoBek mnpsamoxoasui, YenoBek HeaHIep TAIbCKUM, YETOBEK Pa3yMHbIN.
Haxonku uckonaemMpIX OCTaTKOB, BPEMs CYLIECTBOBAaHUS, 00JIACTh pacIp OCTPAHEHHUS,
00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OpyAusl.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BpOTCOUIHAs (€Bpa3uiicKas),
HErp 0-aBCTpAJIOUHAS (PKBATOpHMAJIbHASI), MOHTOJIOWHAs (23UATCKO-aMEPUKAHCKAS).
YepThl NpPUCTIOCOOICHHOCTH TMpEICTAaBUTENEH YEIOBEUYECKUX pac K YCIOBHSIM
cyuectBoBanus. EnnHCTBO uenmoBeueckux pac. Kpuruka pacusma.

JMemoncmpayuu:

Ilopmpempui: @. Penu, JI. Ilacrep, A.. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabauyst u cxemvi: «Bo3nmkHOBeHne COJIHEYHOM CHCTEMBI», «Pa3Burue
oprannueckoro  mupa», «Pacrurenpnas  knerka», <« KuBOTHasg  KIETKa»,
«ITpokapuotnueckass kierka», «COBpEMEHHasi CHUCTEMAa OPTaHUYECKOTO MHPay,
«CpaBHEHNE aHATOMUYECKUX YEP T CTP OCHUSI YEIOBEKA U YET0BEKOOOpa3HbIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTHUECKUX HAXOJIOK NP €IKOB COBPEMEHHOTO YEIIOBEKAY,
«pesuenmue moanw», «JpeBHue mroam», «llepBble COBpEMEHHBIE JIIOAWY,
«YenoBeueckue pacobhy.
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Obopyoosanue: mynsixku «IIpoucxoxaeHue yenoBekay (010CTbI aBCTP aJIONUTEKA,
MUTEKaHTp OTa, HEaHIep TAJIbLA, KPOMAaHbOHIIA), CIIENKU WU M300p aXKEHHUsI KAMEHHBIX
Oopyauil  mepBOOBITHOTO  4YenoBeKka  (KaMHHU-YOMIEpbl, pyoOmna,  ckpeodmna),
reoXpoHOJIOruueckass Tabnuia, KoJuleKius «@DOopMbl COXPAHHOCTM HCKOIIA EMBIX
KUBOTHBIX U PACTCHUNY.

Jlabopamopusie u npakmuueckue padomoi:

[Ipaktuueckast pabora No 1. «M3ydeHue nMckomaeMbIX OCTATKOB pacTECHUU U
KUBOTHBIX B KOJIJIEKLIUAX).

DKCKyp cust « DBOJIIOLIMSA OPraHMUECKOTO MUpa Ha 3eMJie» (B €CTECTBEHHO-HAY YHBIN
WY Kp aeBETUYECKUN My3eh).

Tema 3. Opranusmsl U OKpPyKa0IIas cpeaa

DKOJIOTUS KaK HayKa. 3aJa4d M pa3Jleibl SKOJOTUU. MEeToabl KOJIOTHYECKUX
UCCIIEIOBAHUMN. DKOJIOTHYECKOE MUP OBO33P €HUE COBP EMEHHOTO YEIIOBEKA.

Cpensl oOuTaHUS OpPTAHM3MOB: BOJHAs, HA3EMHO-BO3JyIIHAs, MOYBEHHA,
BHYTPMOpPTaHU3MEHHASI.

Oxonoruueckue  Qakropel. Knaccupukamumss — dKomOTHUECKHX — (PaKTOPOB:
a0HOTHYECKHE, ONOTHIECKHE U aHTP OTIOreHHBIE. J[eCTBHE SKOJIOTHUECKUX (haKTOPOB HA
OpTaHU3MBbI.

AOGuoTtnueckue (aKTOpbl: CBET, TeMIepaTypa, BIaXXHOCTh. DOTONEpUOAM3M.
[Ipucnoco6ienHust OopraHu3MOB K IEUCTBUI0 adnoTHYeCKUuX (hakTopoB. buosoruueckue
PUTMBL.

buotnueckue ¢akropbl. Bunbl OHMOTHYECKUX B3aMMOJEHCTBUNA: KOHKYD CHIWS,
XUIIHAYECTBO, cuMOMo3 u ero Gopmel. [lapasutusm, Koomepanus, MyTYyalisM,
KOMMEHCaJIM3M (KBap THPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaliiBM.
3HaueHne OWOTHMYECKUX B3aWMOJICHCTBUN JJIS  CYIIECTBOBAHUS OPTAHWU3MOB B
P UP OJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH TOMy . OCHOBHBIE TOKA3aTETN MO JISIMH:
YUCIIEHHOCTh, TUIOTHOCTD, P 0K /1a€MOCTh, CMEP THOCTb, ITP UP OCT, MUTp aIysl. JnHaMuka
YUCIICHHOCTH TIOITYJISIIIUUN U €€ P eryJIsIIu.

Jemoncmpayuu:

Ilopmpemuor: A. I'ymbonbar, K.®. Pynbe, 3. ['ekkens.

Tabauyer u cxemvi: xapta «lIpupomnpie 30HB 3emun», «Cpeabl 0OUTaHUS
opranu3moBy», «@otonepuogusm», «llonmynsumn», «3aKOHOMEPHOCTH poOCTa
YUCIICHHOCTH MOMy i UHPy30p uu-Ty penbkn», «llumiesie nemnm.

Jlabopamopuusle u npakmuyeckue padomal:

Jlaboparopnas pabora Ne 3. «Mopdonoruaeckue 0COOCHHOCTH PACTCHHHA U3
pPa3HBIX MECT OOUTAHUS.

JlaGopatopHnas pabota No 4. «BnusiHue cBeta Ha POCT W Pa3BUTHE UYEPECHKOB
KoJieyca.
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[IpakTuueckast padora Ne 2. «Ilojmcuer IOTHOCTH MOMYJISAIMN pa3HbIX BUIOB
pacCTEeHHIN.

Tema 4. CooOurecTBa ¥ IKOJTOrHYECKHE CUCTEMBbI

CoobmiectB0 opraHu3MoB — OuorneHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBas,
p OCTpaHCTBEHHA, Tp opuueckas (muiieBas). Buabi-nomuHanTel. CBs3U B OMOIIEHO3E.

Dxosiornyeckue cucteMsl (3kocuctemsl). [lonsiTue 00 S3KOCHCTEME 1 OUOTEOTICHO3E.
@OyHKIMOHATbHBIE KOMITOHEHTHI KOCUCTEMBI: TP OTyIIEHThI, KOHCYMEHTHI, P €Ty [ICHTBL.
KpyroBoport BeliecTs v MOTOK YHEPTHH B 3kocucTeme. Tp oduyeckue (MUIeBbIe) ypOBHI
skocucTeMbl. [IumeBkie nienu u cetd. OCHOBHBIE MMOKA3aTENHN IKOCUCTEMBI: OroMacca,
OPOAYKIUSA. DKOJOTHYECKHE THPAMHUILI: TPOAYKINH, YHUCICHHOCTH, OMOMACCHL
CBoJicTBa PKOCHCTEM: YCTOMYHUBOCTD, CAMOp eryJisinus, pa3purue. CyKIeccus.

[TpuponHbIE 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p W PEK. DKOCHCTEMa XBOWHOTO
WU IIUP OKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE HKOCUCTEMBI. ATPO3KOCHCTEMBI. VYp60osKOCHUCTEMBI.
buonorudeckoe u X03sUCTBEHHOE 3HAUCHHE arp 09KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (Qaktop ycroumBoctu dKocucTteM. CoXpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3emiie.

Yuenne B.I. Bepraackoro o 6uocdepe. I'panuniibl, coctas v cTpyKTypa 6nochepsl.
XKusoe BemectBo u ero Qyskuuu. OcobeHHOCTH OuOChepbl Kak TII100aTbHON
AKOCUCTEMBI. JIMHaMu4IecKoe paBHOBECHE U 00paTHAs CBA3b B Ouocdepe.

Kp yroBopoTsl BelecTB 1 OMOTe€0XUMHYECKUE IIUKIIBI 3JIEMEHTOB (Yriaepoja, a30Ta).
3oHanbHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseyectBo B Oumochepe 3emiau. AHTPONOTEHHbIE H3MEHEHUs B Ouocdepe.
['moGanbHbIE SKOTOTUYECKUE TIP 00JIEMBI.

CocyuiectBoBaHUE P UPOBI U yesioBeuecTBa. CoxpaneHue 6uop a3HooOpa3us Kak
OCHOBa ycToiunBOCTH Onocdepsl. OCHOBA PAIMOHATBHOTO YIPABICHUS TPUPOIHBIMU
pecypcaMu U X UCHOJIb30BaHue. JlOCTIKEHUST OMOIOTHH U OXPaHa P Up OJbI.

Hemoncmpayuu:

Hopmpemui: A.Jl. Tencnu, B.H. Cykaues, B.1. Bepuanackuii.

Tabmuyvr u cxemor: «llumessie nenw», «bUOLEHO3: COCTaB M CTPYKTypay,
«ITpupomubie cooOmectBay, «llenu mnuTanHusy, «IKoJorvueckas MUPaMUIAY,
«buocdepa u denmoBek», «IKOCUCTEMA UIIUPOKOJMCTBEHHOTO Jieca», «DKOCUCTEMA
XBOMHOTO Jiecay, « buoueHo3 BogoemMay, « ATpoleHo3y, «lIpruMepHbIe aHTp OTIOr€HHBIE
BO3JICUCTBUA Ha MpuUpoay», «BaXHEWIIME WCTOYHHUKM 3arps3HEHUs BO3JyXa
U TPYHTOBBIX BOJ», «[louBa — BakHeimias cocrapisronias ouochepnr», «Dakropsl
Jerp aganuu mouny, «IlapaukoBeiil d3hdekT», « DaKTOPHI PaTHOAKTHBHOTO 3arPsI3HEHUSA
omocdepp», «O61Ias cTp ykrypa 6nochepsi», « Pacnpocrpanenue )ku3Hu B ouochepey,
«O30HOBBIN 3kpaH Ouochepb», «Kpyropopot yriepoaa B 6uochepe», «Kpyropopor
a30Ta B IPHUPOJIEN.
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Obopyoosanue: Mojelb-anmukanus « Tunuyaele OUONEHO3BI», repOapwuil
«PacturenbHbie cooOuIecTBa», KoJuiekiuu «buoneno3», «Bpenurenn BaxHEHIMX
CETTbCKOXO3SMCTBEHHBIX KYJIBTYP», TepOapu U KOJUICKIIUU PACTEHUH U YKUBOTHBIX,
[P MHAJIEKAIIME K Pa3HbIM 3KOJOTHYECKUM Tpynmnam ogHOro Buaa, KpacHas xkHura
Poccuiickoit denep arum, n300p aXKEHUS OXpaHIECMBIX BUAOB PACTCHUI 1 )KUBOTHBIX.
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HJIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOT'NN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUASA

Cornacao ®I'OC COO ycraHaBiIuBarOTCs Tp€OOBAaHUS K pe3yJIbTaTaM OCBOCHUS
oOyyalIMMHUCAd MpPOrpamMM CpeaHero obmero oOpas3oBaHUA:  JIMYHOCTHBIM,
METaIp eAMETHBIM U NP €IMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B crpykrype JNHUYHOCTHBIX pe3yJbTaTOB OCBOCHMS Tpenmera «buosorusn»
BBIJICJICHBI CIIEAYIOIIME COCTaBJISIONIME: OCO3HAHUE OOYYarOUUMUCS POCCHICKOM
I'paXXJAaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U
CaMOOTIPEIeTICHUIO, HAJTMYMe MOTUBAIIMU K OOYUYEHHUIO OMOJIOTHH, TIEICHATIP aBJICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTHU HAa OCHOBE KJIIOUEBBIX IIEHHOCTEW U
UCTOPUYECKUX TPAJMUIMA pa3BUTHS OHMOJIOTMYECKOTO 3HAHUSA, TOTOBHOCTb U
CHOCOOHOCTh 00YYaIOUMXCSl PYKOBOACTBOBATHCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKaMH, MPHUCYIIUMHU CHUCTEME OHOJOTHUYECKOTO OO0pa3oBaHud,
HAJIMYMEe DKOJOTHYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IENH W CTPOHThH
KU3HEHHbIC IUTAHBI.

JIngyHOCTHBIE pe3yNbTaTbl OCBOEHUS TMpeamera «bHUOJOTUsS» JOCTUTAOTCA
B CIMHCTBE Yy4YeOHOM W  BOCIHUTATEIBHOM JACSITENIBHOCTH B COOTBETCTBUH
C TPaJAUIMOHHBIMH POCCUHUCKUMH COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U JTYXOBHO-
HPABCTBCHHBIMH IICHHOCTSMH, TMPUHATHIMH B OOIIECTBE IpaBWJIAMH W HOPMaMU
MOBEACHUSI M  CHOCOOCTBYIOT MpoOIleccaM  CaMOTO3HaHUS, CaMOBOCIUTAHUS
¥ CaMOP a3BUTHS, P a3BUTHsI BHY TPEHHEH MO3UITUH JIMTHOCTH, TATPUOTHU3MA, YBAKEHUS K
3aKOHY W TIPaBOIOPSAKY, YEIOBEKYy TpyJa M CTapIieMy MOKOJECHHUIO, B3aWMHOTO
yBaXKeHUsI, OEpEeKHOTO OTHOIIEHUS K KyJbTYpPHOMY HACICIUIO W TPaIULsIM
MHOTOHAMOHAIBLHOr0 Hapo1a Poccuiickoit @enepanuu, NpupoIe U OKPYKAIOIIEH Cpee.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUSA YUE€OHOTro mpeaMera «buomorusy TOJKHBI
OTpa)kaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalOUMXCS  PYKOBOJACTBOBATHCSA
chOpMUPOBAHHOM BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
Op MEHTAINI, TO3UTUBHBIX BHYTPEHHUX yOEXKIECHUHN, COOTBETCTBYIOIIUX TPaAUITHIOHHBIM
IIEHHOCTSIM POCCHUICKOTO OOIIeCTBA, PACHIUPEHUE KU3HEHHOTO ONbITa U OIbITA
NEeATeIbHOCTH B TMPOIECCE peaiM3allii OCHOBHBIX HAINpaBJICHUM BOCHUTATEIHLHOU
JeATeIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxxaaHCKOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh TPAXKJAHCKON MO3UIIMK OOYYaIOIIErocsi KakK aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEN, yBaKECHUE 3aKOHA U
[P aBOTIOP SA/IKA;

19



TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTH MPU CO3JaHUU y4EOHBIX
P OEKTOB, P ELICHUH YUEOHBIX U MTO3HABATEIbHBIX 3a/1a4, BHITOTHEHUH OMOJIOT MU ECKUX
DKCIIEP UMEHTOB;

CIIOCOOHOCTh ONP €AENATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K SIBJICHUSM
COBpP €MEHHOM XKU3HU U OOBSACHATH €€;

YMEHUE YUWUTHIBaTh B CBOUX JEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMU YOEXKICHUSIMHU, KyJbTYPHBIMU LEHHOCTSMH U
COLIMAJIbHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBHITIOJTHEHUS YUEOHBIX,
ITO3HABATENBHBIX U UCCIIENOBATENBCKUX 3a/1a4, YBAXKUATEIbHOE OTHOIIIEHNE K MHEHUIO

OTITIOHEHTOB MPH 00CYX ACHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEP KAHMUS;
TOTOBHOCTbH K TYMaHUTAPHOM M BOJIOHTEP CKOM EATEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCIIMTAHUSA:

chOpMUPOBAHHOCTh POCCHUHCKOW Tpa)KIaHCKOW WIECHTUIHOCTH, MATPHUOTH3MA,
YBA)KEHHS K CBOEMY Hap O]y, YyBCTBA OTBETCTBEHHOCTHU miepen Poaunou, rop aocmm 3a
CBOM Kpai, cBOolO PoauHy, CBOW A3BIK W KYJbTYpPY, HPOIIJIOE M HACTOSIIEES
MHOTOHALIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPHUPOJHOMY HACIECIUI0 W IMAMSITHUKAM ITIpUPOJbL,
NOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CHOCOOHOCTh OILIEHMBAThH BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OuoJsioruy, MOHUMaHNE 3HAYEHHsI OMOJIOTUH B MTO3HAHWU 3aKOHOB MPUP OfIbI, B )KU3HU
YeNI0BEeKa M COBPEMEHHOT0 00I11eCTBa;

uzeiiHas yOeXIEeHHOCTh, TOTOBHOCTh K CIYyXEHHIO OTEUecTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 3a €ro Cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHME  JYXOBHBIX  LIEHHOCTEU POCCHICKOTO  Hapona;

c(Oop MUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEIACHUS;

CHOCOOHOCTh OIIEHHMBATh CHUTyallMI0 M TPUHUMATh OCO3HAHHBIC P eIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HP aBCTBEHHBIE HOP MBI U IIEHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIaJ1a B MOCTPOCHUE YCTOMUUBOTO Oy IYIIIETro;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM pOJIMTEIISIM, CO3JIaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HEHHOCTEN CEMEWMHOW KWU3HHU B COOTBETCTBUU C TP aJULIMSIMUA
HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMSI:
ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OCTETHKY ObITa, HAaYYHOTO
1 TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOIICHU;
MOHMMAaHUE IMOIMOHAIIFHOTO BO3JICUCTBHS JKUBOW MPHUPOJBI U €€ ICHHOCTH,
TOTOBHOCTB K CAMOBBIPKEHHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTP EMJICHHUE MPOSBIISATH
Ka4eCTBa TBOP YECKOH JIMIHOCTH;
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5) ¢pu3nueckoro BOCIUTAHMS:

NOHUMAHKE U peanu3alus 3J0pOBOro U 0€30MacHoro oopasa xKu3Hu (310pOBOE
MUTaHUEe, COOJIIOJICHNE TUTUEHUYECKUX MPaBUI U HOPM, cOaTaHCUP OBAaHHBIN P EXKUM
3aHATHM U OT/bIXA, pEryisipHas (u3ndecKasi akTUBHOCTH ), 0€pPEXHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3MUECKOMY M TICHXHUYECKOMY
310p OBbIO;

MOHMMAaHUE 1IEHHOCTHU TP aBUJI MHAUBUIY AJTLHOTO U KOJJIGKTUBHOTO 0€3011acHOTO
MOBEJICHUS B CUTYAIMSIX, YTI'POXKAIOIIMX 310D OBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCIICACTBUH M HENPUSITHE BPEIHBIX MPUBBIUEK (YyHOTpeOJCHHs
aJIKOTOJIsI, HAP KOTHKOB, Ky CHHS);

6) Tpy10BOIr0 BOCIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IICHHOCTH MacCTep CTBa, TP Y I0JII00HE;

TOTOBHOCTh K AaKTHBHOW JEATEILHOCTH TEXHOJOTHUYECKOW W COIMAJILHOM
HAIPaBJICHHOCTH, CHOCOOHOCTh WHHUIIMHUPOBATh, TUIAHUPOBATH W CaMOCTOSATEIHHO
BBITIOJTHSITH TaKyIO JESITEIbHOCTD;

WHTEpEC K pas3idudyHbIM cepaM mpodecCHOHATBHON NEITEIbHOCTH, YMCHHUE
COBEpIIIaTh 0CO3HAHHBIA BRIOOP OyyIe mp opeccuu U peaan30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIE TUTaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHMIO U CAMOOOPa30BaHUIO HA NP OTSIHKEHUH
BCEH KM3HU;

7) 3KO0JO0TrH4eCKOro BOCIIMTAHMUSA:

AKOJIOTUYECKHU 11E1€CO00p a3HOE OTHOIIIEHUE K MPUPO/JIE KAK UCTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CylECTBOBAHHS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KyJbTYphL: TMPUOOPETEHHE OIbITa
IJIAHUP OBAHUSA MOCTYIIKOB M OLEHKU UX BO3MOXHBIX MTOCIEICTBUI JIJISI OKP yKAOIIEH
Cp €1lbl;

OCO3HaHUE IM00ATBHOI0 XapaKTepa AKOJIOrMUECKUX P 00JIEM U Iy TEH UX P CIICHUS;

COCOOHOCTh UCIOJIL30BaTh MPUOOpPETaEMbIC TP U U3YUECHUN OMOJIOTUHU 3HAHUSL U
YMEHHUSI TIPU P CIICHUU TP 00JIEM, CBSI3aHHBIX C PalMOHAIBHBIM P UPOJOTOIH30BAHUEM
(coOnroneHne mpaBUil TOBEACHHUS B TMPHUPOJE, HAMPABICHHBIX HAa COXPAaHECHHUE
paBHOBECHUS B DKOCHCTEMAX, OXPaHy BUIOB, SKOCUCTEM, Onochephbl);

AKTUBHOE HENPUSTHE ACHUCTBUM, MPUHOCAIIUX BPEN OKPYKAIOIIEH M HUpOIHOM
cpene, yMEHHE IIPOTHO3UPOBATh HEOJIArOMPUSITHBIE 3KOJIOTHYECKHE IOCIEACTBUSL
TP €NP UHUMAEMBIX JICMCTBUM Y NP €10TBP ALATH UX;

HaJIMYME Pa3BUTOIO HKOJOTHUYECKOTO MBIIIJICHHS, SKOJOTHYECKOW KYJIBTYpHI,
OIBITA JEATEIBHOCTA 3KOJOTUYECKOW HAMNpPaBJICHHOCTH, YMEHHUS P YKOBOIACTBOBATHCS
VMU B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOW IPAKTHUKE, TOTOBHOCTU
K YYaCTHUIO B P AKTUYECKOU AEATEIbHOCTH SKOJOTUYECKON HAMpP aBJIEHHOCTH;
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8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

cop MUPOBAHHOCTH MUP OBO33PEHHS, COOTBETCTBYOILIETO COBP EMEHHOMY YPOBHIO
pa3BUTHSA HAYKU W OOIIECTBEHHON MPaKTUKU, OCHOBAHHOTO Ha JUAJIOTe KYJIBTYp,
CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOM KyJIbTYphl KaK CpeacTBa
B3aMMOJCUCTBUS MEXY JIOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE CIeU(PUKA OMOTOTHH KaK HAYKH, 0CO3HAHHUE €€ P 0JIX B (hOPMHUPOBAHUI
pPALMOHATBHOTO HAaYYHOTO MBIIUIEHUS, CO3JaHUM LEIOCTHOTO MpPEACTaBIeHUS 00
OKp Y arollleM MUpe KaK O €JUHCTBE MPHPOJbl, YeTOBEKa U OOIECTBA, B MO3HAHUM
OPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJIeM COXpaHEHUs IMpUpOIHOTO
paBHOBECHS,

yOSKIECHHOCTh B 3HAYMMOCTH OWOJOTHH JUISI COBPEMEHHOW IMBUIU3AIIVM:
obOecrieueHUs HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3JAHUE TIEpP CIICKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX peliaTh peCcypCHbIC MPOOJIEMbl pa3BUTHS YEJIOBEYECTBA,
MOWCKA IyTed BBIXOJA W3 TJI00ATBHBIX KOJOTHYECKUX TIpo0JieM U 0OecredeHus
nepexojia K yCTOMUYMBOMY Pa3BUTHIO, PAIMOHAJIHLHOMY HCIOJIB30BAHUIO TP UP OHBIX
pecypcoB u GOpMUP OBAHHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEP €COBAaHHOCTh B MOJIYYEHUH OUOTOTUYECKUX 3HAHUM B LIENSIX TOBBIIICHHUS
oOmielt KyInbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTd
(bYHKIIMOHATBHON IPaMOTHOCTH 00yJarommxcs, popMHUpyeMoi IpU U3y UYeHUN OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB TMO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTBH HCIIOJIH30BATh MOJTy4aeMble 3HAHUS JJISl aHATIM3a U OOBSICHEHUS SIBJICHUN
OKPYXAaIOlIEro MUpa M MPOUCXOASIIMX B HEM H3MEHCHHMN, YMEHHUE JenaTh
000CHOBaHHBIC 3aKIIOYEHUS HAa OCHOBE HAy4HBIX ()AaKTOB W HMMEIOLIUXCS JaHHBIX
C IIETIBIO TIOJTYY€HUS JJOCTOBEP HBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO MCIIOIB30BAaTh OMOIOrHYECKUE 3HAHUS JJIsI pElIeHHs
npo0JieM B pealbHBIX KU3HEHHBIX CUTYaIIUsX;

OCO3HAHME IIEHHOCTH HAy4YHOW MAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
P OEKTHYIO U UCCIIE0BATENbCKYIO IEATEIHHOCTh HHANBUAYAJIBHO U B TP YIIIIE;

TOTOBHOCTB M CIOCOOHOCTH K HETIP €p BIBHOMY 00pa30BaHUIO M CaMO00OPa30BaHHIO,
K aKTUBHOMY MOJTy4YE€HUIO HOBBIX 3HAHUI IO OMOJIOTUHU B COOTBETCTBUU C KU3HEHHBIMU
MOTP €OHOCTSIMU.

B nporecce qocTuKeHUsT TMUHOCTHBIX PE3YJbTaTOB OCBOCHHS O0YyYarOUUMUCS
P OTpaMMBI IO OMOJIOTHH Ha yP OBHE Cp €IHEr0 00111ero 00pa30oBaHus Y 00yUYaronIuXcs
COBEp ILIEHCTBYETCS AMOLIMOHAIBHBIN MHTEIJIEKT, P €ATIONATr aAtOLIHH ¢(hOPMUP OBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAJIBHOE
COCTOSIHUE, BUJICTh HATIP aBJICHUS P a3BUTHSI COOCTBEHHOM SMOLIMOHAIBLHOM cep bl, ObITh
yYBEpEHHBIM B ce0e;

CaMOpEryJIMpOBaHMsI, BKIIOYAIONIEIO0 CAMOKOHTPOJIb, YMEHHE TP UHUMATh
OTBETCTBEHHOCTH 32 CBOE MTOBEICHUE, CIOCOOHOCTH aJIalITUPOBATHCS K SMOIIUOHAILHBIM
WU3MEHEHHSIM | TIP OSIBJISATH THOKOCTh, OBITH OTKP BITHIM HOBOMY;
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BHYTPEHHEM MOTHUBAIMM, BKIIOYAIOMIEH CTPEMIICHHE K JOCTWXKECHHUIO IIEIU
U yCOexy, ONTUMH3M, WHUIMATHUBHOCTb, YMEHHUE JE€UCTBOBATH, UCXOAS M3 CBOMX
BO3MO>KHOCTEH;

SMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MHOHHMMATh ASMOILMOHAJIBHOE COCTOSHUC
JIPYTHX, YYUTBIBATH €ro TMpPH OCYIICCTBICHUH KOMMYHHUKAIIUH, CIIOCOOHOCTh
K COUYBCTBHIO M COTIEP CXKMBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTpaMWBaTh OTHOIICHHS C
JIp yTUMU JTIOIbMH, 3a00TUTHCS, TP OSBIISATh HHTEPEC M pa3p eliaTh KOHPIUKTHI.

METAHNPEIMETHBIE PE3YJIbTATbI

MeranpeaMeTHbie pe3yiabTaTbl OCBOEHHUSI Y4eOHOro mpenmera «buosorus»
BKJIIOYAIOT: 3HAuWMbie IS  (QOPMHUPOBAHUST MHUPOBO33PEHUS  O0YYaOIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpEIMETHbIE) OOIIEHAayUHbIE TOHSATUS, OTpPa’Karolue
IIEJIOCTHOCTh HAyYHOH Kap THHBI MUP a M CIIEIIU(UKY METOIOB TIO3HAHMUS, UCTIOJIB3YEMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHUs, SIBICHHUE, MPOLECC, CUCTEMA, HAYYHbIN
dbakT, NOPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEeIOBaHUE,
HaOJII0/IeHNE, U3MEp EHUE, IKCIIEP UMEHT M JIP YTHX ), YHUBEPCAJIbHbIC y4eOHbIC JESHCTBUS

(mo3HaBaTEIbHBIC, KOMMYHHUKATHBHBIE, pETyJISTUBHEIC), o0ecrieunBaroIme
dbopmupoBaHUe (PYHKIIMOHAIHLHOM TPaMOTHOCTH M  COIMAIBHONH KOMIICTCHIIUM
00yJaroImxcsl, CIIOCOOHOCTH 00yJaroImxcs HUCIIOJIHL30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAP HBIE, MHPOBO33PCHYSCKAE 3HAHHWS W YyHUBEpCaJbHbIE yUYCOHBIC
JICVCTBHS B ITO3HABATEIPHOW U COLIMAIBHOM TP aKTHUKE.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHS
ba3zoBrblie JlornyecKkue el CTBUA:

CaMOCTOSITENIbHO (JOPMYJIMPOBATH U aKTYaIU3UPOBATH MP 00JIEMy, paccMaTpUBaTh
€€ BCECTOP OHHE;

MCIO0JIb30BaTh P U OCBOCHUH 3HAHHUU NP UEMBI JIOTHYECKOTO MBIIIJICHUA (aHAIM3a,
CHHTE3a, Cp aBHEHUS, KiTacCU(UKAIN, 0000IICHHS ), pACKPBIBATh CMBICIT OHOJIOTMUECKIX
MOHATHIA (BBIIETATh UX XapaKTEepPHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C JAPYTUMHU
MOHSITUSAMHU);

OTIP €JIENATH LIETU ACITEILHOCTH, 3a/1aBasi IAPaMETPhI M KP UTEP MU UX JOCTHKECHHUS,
COOTHOCHTD P €3yJbTAThI AESITEIILHOCTH C IOCTABIECHHBIMH LIETISIMU;

UCMOJIb30BaTh OMOJOTUYECKUE MOHATUS IS OObSICHEHMSI ()aKTOB U SIBJICHUM )KUBOU
P UP OJIbI;

CTP OUTb JIOTUUECKUE PACCYKACHUS (MHAYKTUBHBIC, J€AYKTUBHBIC, 10 AHAJIOTHH),
BBIABIATh 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX,
(GbopMyJIHpOBaTh BHIBOIbI U 3aKITIOUECHUS;

MPUMEHATh CXEMHO-MOJEIIbHBIE CPENCTBA IS TP EICTABIEHUS CYILECTBEHHBIX
CBSI3€H M OTHOIIIEHUI B U3y4aEeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKE P OTUBOP Ui
pa3HOTo po/jia, BBISBICHHBIX B Pa3IUYHBIX HH(POPMALIMOHHBIX UICTOYHUKAX;
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pa3pabaThiBaTh IUIAH PELICHUS MPOOJEMBbI C YYETOM aHAJIM3a HMMEIOIINXCH
MaTep MAJIbHBIX U HEMATEP MaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHMBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PHUCKHU NOCIENCTBUI AEATENBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATh PAa00Ty B YCIOBHUSX PEaJIbHOIO, BUP TYAJIbHOTO
¥ KOMOMHHUP OBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KP €ATUBHOE MBIIIJICHUE TP U P CILIEHUH KU3HEHHBIX TP 00JIeM.

Ba3oBble ucciienoBaTelbCKHE AeiliCTBUS:

BJIAJICTh HAaBBIKAMHU y4EOHO-HCCIENOBATEIBCKOH W TIPOCKTHOW JIEATEIIbHOCTH,
HaBBIKAMHU pasperieHus mpoOiieM, o0jaaarh CIIOCOOHOCTRIO W TOTOBHOCTBHIO
K CaMOCTOSITCIIbHOMY ITOMCKY METOJO0B PECIICHUS IMPaKTHISCKUX 3aa4, TP IMCHECHHIO
pPa3IMIHBIX METOA0B MTO3HAHUS;

WCIIOJI30BaTh P a3 IMIHBIC BUBI IS TSILHOCTH T10 TIOJTYYCHHIO HOBOTO 3HAHUS, €T0
WHTEP P €TaINH, TP €00pa30BaHUIO M IIP IMEHEHHIO B YUCOHBIX CUTYaIUAX, B TOM YHUCIIS
IPH CO3JIaHUU YICOHBIX U COIMAITBHBIX TP OEKTOB;

dbopMHpOBaTh HAYYHBIH THIT MBINUICHUS, BJIaJETh HAyYHOW TEpMHHOJIOTHCH,
KJTFOUECBBIMH ITOHATHSIMH U METOJIAMH,

CTaBUTH B (HOPMYJTUPOBATH COOCTBEHHBIE 3a/1a49M B 00pa30BaTEIILHON eI TeIbHOCTH
Y )KM3HCHHBIX CHTYaIlHsX;

BBISIBJISITH TP MYMHHO-CJICJICTBEHHBIE CBSI3H M aKTyalIM3UPOBATh 3a/1a4y, BbIIBUIATh
TUIIOTE3Y €€ P eIICHHs, HAXOIUTh ap TYMEHTHI JIJIsI TOKa3aTeThCTBA CBOMX YTBEP JKICHUIA,
3aJ]aBaTh MapaMeTpPbl U KpUTEPUU P CIICHUS;

aHAJIM3UPOBATH MOJYUYCHHBIC B XOJC PEIICHHS 3aJ]aud Pe3yIbTaThl, KP UTHYCCKH
OIICHUBATh WX JOCTOBEPHOCTb, P OTHO3UP OBATh N3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYaIlHMsIM, OIICHUBAThH IMPUOOP €TCHHBIN OIIBIT;

OCYIIECTBIISATH LIEJICHANIPABICHHBIN TOUCK MEp €HOCa CPEJICTB U CIIOCOOO0B JEHCTBIS
B IIp 0(peccuOHATBHYIO Cpeny;

yMETh TIEPEHOCHTh 3HAHHWS B IIO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTH
KU3HENEeATeITbHOCTH,

yMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX IP €AMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UEH, TIP €1JIaraTh OPUTHHAIBHBIE ITOXOIbI U P CIIICHHS], CTABUTH
npoOJIeMbl U 3a7a4H, JOIYCKAIOIIKE aJIbTep HATUBHBIE P CIIICHMUS.

Pabora ¢ undopmanmeii:

OPHUEHTHPOBATHCS B Pa3JMUHBIX UCTOUYHHKAX HWH(MOpManuu (TEKCTe y4eOHOro
MOCOOMsI, HAy YHO-TIOMYJISAPHOM JTUTEPAType, OMOTOTUUECKUX CIIOBAPSIX U CIP aBOYHHMKAX,
KOMIILIOTEpHBIX 0a3ax JaHHBIX, B VHTepHere), aHanmm3upoBaTh WHGOOPMAIHIO
Pa3IMIHBIX BUJIOB U (DOPM ITp €ICTABICHUSI, KP UTHYECKH OTICHHBATD €€ IOCTOBEP HOCTh U
HEIP OTHBOP CUNBOCTH;

(bopMyIMpPOBATh 3aMPOCKHI U TIP UMEHSTH P a3 IMYHBIC METO I TP ¥ TIOMCKE U 0TOOpE
Oomonorudyeckoi nHPOpMaImu, HE0OOXOJUMOM JIJTSI BHITIOJTHEHHS YUEOHBIX 3a7a4;
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npuoOperaTb  OMBIT ~ UCMHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHUN, COBEPIICHCTBOBATh KYJbTYPYy AKTUBHOTO HCIOJIb30BaHUS Pa3IUYHBIX
MOVCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIBbHYIO (POPMY MpEeACTaBICHUS OUOIOT MUECKOM
uHpopMaLuu (CXeMbl, Tpa(uKu, TuarpamMmbl, TAOIHUIBI, PUCYHKH U IPYTOE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MPU padboTe ¢ OMOTOTHUECKOM
uHpopMaLUel: TPUMEHITh XUMHYECKUe, (PU3MUecKhue MW MaTeMaTHYeCKUe 3HAKU U
CHUMBOJIBI, bopMybI, ab0peBHuaTypy, HOMEHKJIATYy Y, HCIIOJIb30BaTh U
npeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH,

BJIaJIeTh HAaBBIKAMH PACIO3HABAHUS U 3aIIUTHI UHMOPMAIU, HHPOP MALIMOHHOM
0€301acHOCTH JIMYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBeEpPCAJbHbIE YUeOHbIe HeiiCTBUS
Oo0wenne:

OCYUIECTBIISATh KOMMYHHUKAIIUM BO Bcex cdepax KU3HU, aKTUBHO Y4acTBOBATH
B JUajore WiW JHUCKYCCHU IO CYUIECTBY OOCYyXKJaeMo TeMbl (yMEHHE 3ajaBaTh
BOIIP OCBI, BBICKA3bIBATh CY>KIACHHUS OTHOCUTENIBHO BBIMOJIHEHHS TP e/IJIaraeMoil 3a1auu,
YUYUTBIBaTh UHTEPECHI U COTJIACOBAHHOCTh MO3MIMHN AP YTUX YYACTHUKOB AMAJIOra WIH
JIUCKYCCHUN);

pacrno3HaBarh HeBepOaIbHbIE Cp €ACTBa OOIIEHNUS, TOHUMATh 3HAYEHNE COLTUATbHBIX
3HAKOB, MPEATNOCHIIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTyalluid, yMeThb CMArdath
KOH(DITUKTHI U BECTH MEP ETOBOPbI;

BJAJ€Th Pa3JIMYHBIMU croco0aMu OOIIEHUS W B3aUMOJEUCTBHS, MOHHUMATh
HAMEpEHUS JPYTUX JIIOACH, MPOSBISATh YBAXKUTEIbHOE OTHOIIEHHE K COOECeIHUKY
U B KOppEKTHOU popme hopMyIupoBaTh CBOM BO3P AXKECHUS;

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAHUEM S3bIKOBBIX
CpEICTB.

CoBmecTHASI 1€AATEJILHOCTD:

MOHUMATP M MCITOJIH30BaTh MPEUMYIIECTBA KOMAHTHON M MHANBHU/IY JIbHON paOOThI
P U p EIIIEHUH OMOJIOTHIECKOM P 00JIEMBI, 000CHOBBIBATH HEOOX 0 TMMOCTD TP IMCHEHHUS
I'pYIIIOBEIX (DOPM B3aUMOJICHCTBUS TIPH P EIICHUH YIeOHOU 3a/1a9u;

BBIOVp aTh TEMATHKY ¥ METOJIbI COBMECTHBIX JICHCTBHIA C YYETOM OOIIUX MHTEP €COB
¥ BO3MOJKHOCTEH Ka)/I0TO YJICHA KOJIJICKTHBA;

IIp FHUMATh [IEJTH COBMECTHOM JACSITEIBHOCTH, OP TAaHU30BBIBATH M KOOPIUHUPOBATH
JEHCTBUS 110 €€ JJOCTIKECHUIO: COCTaBIISITh TUTaH ASHCTBHIA, PacIpeACIIATh P OJIM C Y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXKAOTO yJaCTHHMKAa KOMAaHJbI B OOIIWIA
pe3yabTat 1o pa3paboTaHHBIM KpUTEP HsM;

npeajaraTh HOBBIC TPOCKTHI, OIGHWUBATH HJEH C TIO3WIMH HOBHW3HBI,
Op UTUHAJIBHOCTH, TIP AKTHYECKOW 3HAYNMOCTH;
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OCYIICCTBJIATH IIO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B P a3JIMYHBIX CUTY alIHAX,
IIPOABJIATL TBOPUYCCTBO U B006p AKCHHUC, OBITH HMHUITMATUBHBIM.

PeryasitTuBHble YHUBepCaJIbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanus:

UCMOJIb30BaTh OMOJIOTUYECKUE 3HAHMSI ISl BBISIBJICHUS IPOOJIEM U UX P ELICHUS
B JKU3HEHHBIX U yUEOHBIX CUTYaIUX;

BBIOMPaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIC YCTAHOBKA B
CBOUX JICWCTBUSX U MOCTYIIKAX 10 OTHOIIEHUIO K )KMBOM P UP OJI€, CBOEMY 3J0POBBIO U
370P OBBIO OKP Y KAIOIIUX;

CAMOCTOSITEIBHO OCYILECTBJISATh IO3HABATEIBHYIO JEATEIbHOCTh, BBISBISATH
npoOJjeMbl, CTaBUTh W (OpMYJIHMpOBaTh COOCTBEHHBIE 3aJayd B OOpa30BATEIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTYAIUsX;

CaAMOCTOSITENIBHO COCTaBJISITh IUIAH PELICHUS MPOOJIEMBI C YUETOM HMEKOLIUXCS
pEeCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U Mp €AMOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmmpATh paMKH Y4€OHOTO Ip€IMETa HA OCHOBE JIMUHBIX NP €ANOYTEHUH;

JenaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
p EILIEHHUE;

OIICHUBATh MPMOOP €TEHHBIN OTIBIT;

COCcOOCTBOBATH ()OP MUPOBAHUIO M TP OSIBJICHUIO IITHUP OKOW 3P YIHUIIMUA B Pa3HBIX
0o0macTaX 3HAHWM, TMOCTOSHHO ITOBBINIATh CBOW OOpa30BATENLHBIN W KYJIbTypHBINA
YPOBEHb.

CaMOKOHTPO.JIBb:

AdaBaTb OICHKY HOBBIM CHUTyallMAM, BHOCHTL KOPPCKTHBBI B JCATCIBbHOCID,
OLICHUBATh COOTBETCTBHE PE3YyJILTATOB LIESAM;

BJIaJI€Th HaBbIKAMM MO3HABATENbHOM pe(IeKCHH KaK OCO3HAHHUS COBEpLIAEMbIX
JNEUCTBUM U MBICIUTEIBbHBIX P OLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCITOJIb30BATh
npueMbl pediiekcuu sl OLIEHKU CUTYyalluH, BEIOOpa BEPHOTO P CIICHHUS;

OICHUBATH PHUCKH M CBOCBPCMCHHO IIPHMHHMATL PCHICHHA II0 HX CHHIKXCHHIO,

IIp UTHUMATh MOTHUBBI M aPT'YMEHTBI IPYTUX IPU aHAJIU3E P €3YJIbTATOB AEATEIIbHOCTH.

IIpunsaTHe cedst M Apyrux:
MpUHUMAThH ce0s1, TOHUMAsl CBOM HEAOCTATKU U JIOCTOUHCTBA;
TP UTHUMAaTh MOTHUBBI K AP TYMEHTHI APYTUX OPU AHATMU3E P €3YJIbTATOB ACATEIbHOCTH;

NpHU3HABATh CBOE IPABO U MPABO APYTUX HA OLIMOKY;
pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C MMO3UIIMU IPYTOTr0 YeIOBeKa.

HPEJMETHBIE PE3YJIbTATHBI

[IpenmerHbie pe3ybTaThl ocBoeHUs nporpammbl COO no 6uosioruu Ha 6a30B0M
YPOBHE BKJIIOYAIOT crienuuyeckue aisi yueOHoro npeamera « buoiaorusy Hay4yHbIe
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3HaHUI, YMCHUA n CITOCOOBI IIGfICTBHﬁ 110 OCBOCHHIO, HHTCP IIPCTAlU
u Hp606pa3OBaHI/IIO 3HaHI/II\/’I, BHUABI ACATCIBHOCTHU 110 ITOJIYUYCHHUIO HOBOI'O 3HAHUA U
IMPp UMCHCHUIO 3HAHUU B P a3JIMYHBIX y‘le6HbIX CUTyallusiX, a4 TaKKE B PCaAJIbHbIX
JKU3HCHHBIX CHUTyalHAX, CBA3AHHBIX C omonorueii. B nmporpaMmce IpCcAMCTHBIC
pPE3yJbTAaThl TP CACTABJICHBI 110 I'OAaM 06yquI/151.

[IpenmeTtHbIe pe3ynbTaThl 0CBOCHUS yueOHOTO p eameTa «buonorus» B 10 kiiacce
JIOJI’KHBI OTP a)KaTh:

c(op MUPOBAHHOCTH 3HAHUI O MECTE U P OJIM OMOJIOTUU B CUCTEME HAy YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (hOPMHUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU Kap THHbI
MHpa U HAyYHOT'O MHPOBO33PEHHUS, O BKIAJE POCCUUCKUX U 3apyOEKHBIX yUECHbIX-
OMOJIOTOB B pasButue Ouosoruu, (yHKIMOHAJIHHOW T'PAMOTHOCTH YeOBEKa IS
pEIIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpPBIBAThH COJIEPIKaHNE OMOJIOTUYECKUX TEPMUHOB U MOHITHHA: KU3Hb,
KJIETKa, OpTaHu3M, MeTab0m3M (0OMEH BEIIECTB | P €Bp AllIEHUE SHEP THH ), TOMEOCTa3
(camoperyJisiysi), ypOBHEBas OpTraHU3alMs >KUBBIX CHUCTEM, CaMOBOCIPOU3BECHHE
(penponykuus), HaCIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U P a3BUTHE;

yMEHHe u3jaraTb OMOJOTHYECKHE TeopuHu (KIeTo4Has, XpPOMOCOMHas,
MyTallMOHHAs, IICHTpP ajIbHasl Jo0TMa MOJIEKYJIIpHOI Ononorun), 3akonsl (I'. Menaens, T.
Moprana, H.A. BaBunoBa) u ydeHust (0 LEHTpax MHOr00Opa3usi U NP OUCXOXKICHUS
KyJabTypHbIX pacrenudi H.W. BaBuiioBa), onpenensaTe rpaHULbl UX IPHUMEHUMOCTU K
YKUBBIM CHUCTEMAM;

YMEHHUE BIAJETh METOJaMU HAy4YHOTO TMO3HaHHWS B OWOJOTMM: HaOJIIOAECHUE
Y OIMCAHUE >KMBBIX CHUCTEM, IPOLECCOB M SBIICHWM, OpTaHU3alUs U IIp OBEIICHUE
OMOJIOTUYECKOTO IKCIEPUMEHTA, BBIABMKEHHE THIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTU
MEXKIY HCCIEAYyEMbIMU BEIUYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PE3YJIbTATOB,
VCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPUW M 3aKOHOB, YMEHHUE JEJIaTh BBIBOJBI
Ha OCHOBAHWH MOJIYYEHHBIX PE€3YyJIbTAaTOB;

YMEHHE BBIICIATh CYLIECTBEHHbIE NPHU3HAKA BHUPYCOB, KIETOK ITPOKAPHUOT U
AYKapUOT, OJJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH M OLIECCOB:
oOMeHa BEIIECTB U TP €BP ALEHUS SHEPTUU B KJIETKE, POTOCUHTE3A, JITACTUYECKOTO U
HPHEPTETUYECKOTO  OOMEHa,  XEeMOCHHTE3a,  MHUTO03a, MeHo3a, OIJI0JOTBOPEHHUS,
Pa3MHOXKEHHMSI, THAUBUAYaIbHOTO PAa3BUTHs OpraHu3Ma (OHTOTEHE3);

YyMEHUE TMPUMEHSTh TMOJYyYCHHbIC 3HAHUS IS OOBSCHEHUS OMOJIOTUYECKUX
IIP OLIECCOB U ABJICHUM, IS P UHATHSA [P AKTUUECKUX P CLIEHUM B IOBCEAHEBHOM )KU3HA
C 1IeTIbI0 o0ecrieueHrs 6€30MacHOCTH CBOETO 3J0POBbSI U 3/T0POBbSI OKPYKAIOIIHX JIIONIEH,
COOIOJIeHHsI HOPM TPaMOTHOIO MOBENEHUS B OKpYy’Karollel NpupoIHONU cpee,
NOHMMAaHHE HEOOXOJAMMOCTH HCHOJb30BaHUS JTOCTHXKEHHI COBpPEMEHHON OuoJsioruu
¥ OMOTEXHOJIOTHA JUIsl PAIMOHAIBHOTO TP UP OJJ0TI0JIb30BAHMS;
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YMEHHUE pellaTh dJIeMEHTap HbIe TCHeTHYECKHE 3a7aui HA MOHO- M JTUTUOP HIHOE
CKpelIMBaHUE, CIETUVICHHOE HaclIeqOBaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKp €ITMBAHUS I TP €/ICKa3aHUs HACIEAOBAHUS NP U3HAKOB Y OPTaHU3MOB;

YMEHUE BBITIOJHSITH 1abOpaTopHbBIE U TP aKTUIECKHE pabOThI, COOMIOIATh TIpaBUiia
npu padote ¢ ydeOHbIM U J1abOpaTOPHBIM 000D yI0BAHUEM;

yMEHUE  KPHUTUYECKH OIICHMBAaTh M  WHTEPIPETUPOBaTh  MHGOP MALHIO
OMOJIOTUYECKOTO COJIep KAHMSI, BKIFOUAIOIIY IO TICEBOHAYYHBIC 3HAHUS U3 P a3JINIHBIX
HMCTOYHUKOB (CpeACTBa MacCOBOM HMH(OPMAIMH, HAYYHO -TIOIMYJISPHBIC MaTep hajbl),
OTUYECKUE aCIEeKTBl COBPEMCHHBIX HCCIICIOBAHMM B  OHOJOTHH, MEIUIIMHE,
OHMOTEXHOIOTHH,

YMEHHE CO3]1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIC COOOIIEeHMs, 0000mas
OMOTOTHYECKY0 MH(GOPMAITHIO U3 HECKOJIBKUX UCTOYHHKOB, T'PaMOTHO HCIIOJIH30BaTh
MOHSATUIHBIN anmapaT OMOJIOTHH.

[IpenmetrHbie pe3ynbTaThl OCBOCHHMS  ydeOHOro mpenmera «buomorus
B 11 Ky1acce 10JKHBI OTPaXKaTh:

cop MUPOBAHHOCTH 3HAHUI O MECTE U P OJIM OMOJIOTUU B CUCTEME HAy YHOTO 3HAHUS
€CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUU COBP EMEHHOW €CTECTBEHHO -HAyYHOU Kap TUHBI
MHUpa ¥ Hay4YHOTO MHUPOBO33PEHHs, O BKJIAJIe€ POCCHUCKUX M 3apYyOSKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIHUOHAIHHOW TPaMOTHOCTU 4YEIOBEKa JUIS
pelIeHus )KU3HeHHBIX 3a]1a4;

yMEHHE PAacCKpbhIBaTh COJIEpPKaHUE OMOIOTHYECKUX TEPMHUHOB U TIOHSATUH: BUJL,
nomyJisinusi, TeHO(GOHJA, SBOJIONMS, JBWXKYyIIUME CWIbl ((PakTopbl) 3BOJIOLUH,
NP UCIOCOOJIEHHOCT OPTaHU3MOB, BUA000pa30BaHHUE, HKOJIOTUYECKHE (HaKTOPHI,
IKOCHUCTEMA, TPOYUEHThI, KOHCYMEHTHI, PEIyICHThI, EMHU MUTAHUS, YKOJIOTHYecKast
nupamMmujia, OuoreorieHo3, onocdepa;

yMEHHE H3Jarath OMOJOTHYECKHe TeopHH (9BoonnoHHas Teopust Y. JlapBuHa,
CUHTETUYECKasi TEOpUS DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3ap OJbIIIEBOTO
cxoacrea K.M. bapa, uepenoBanus riiaBHbIX HAIlpaBJICHUM U IyTed »BoJronuu A.H.
CeBepiioBa, yuenuss o Ouochepe B.M. BepHnanckoro), ompenensite TpaHUIBI HX
P UMEHUMOCTH K JKUBBIM CHCTEMAaM;

yMEHHE BIaJeThb METOJaMU HAy4YHOTO MO3HAHWS B OHOJIOTMU: HaOJIIOJEHUE
¥ OMHCAaHHUE >KUBBIX CHUCTEM, TMPOIECCOB W SBJICHHUM, OpPraHU3alMs W TP OBEICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABMKCHHE THIIOTE3bl, BBISBICHHUE 3aBHCUMOCTH
MEXKIY HCCIEAyEeMBbIMH BEIMYMHAMHU, OOBSICHEHHWE TIOJTYYCHHBIX PE3yIbTaToB,
WCMOJIb30BAaHHBIX HAYUHBIX MOHATUN, TEOPHH M 3aKOHOB, YMEHHE JelaTh BBIBOJIBI
HA OCHOBAHMHU MOJYyYEHHBIX PE3yIbTATOB;

YMEHUE BBIJICISAThH CYIIECTBEHHBIC TP U3HAKHU CTP OCHUSI OMOJIOrMUECKUX 00HEKTOB:
BUJIOB, TOMYJISAIMNA, NPOJYICHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOI€OIIEHO30B
Y DKOCHCTEM, 0COOCHHOCTH MP OI[ECCOB: HACIEACTBEHHO W N3MEHYUBOCTH, €CTECTBEHHOTO
0oTOOp a, BU1000pa30BaHMsI, MPHUCIIOCOOJIEHHOCTH OPTaHU3MOB, ICUCTBHSI KOOI MUECKUX
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(I)&KTOp OB Ha OpraHuU3MbI, IICPCHOCA BCIICCTB M IIOTOKA JSHCPIHMUM B JOKOCHCTCMAX,
AHTP OIIOI'CHHBIX W3MEHEHHUI B PKOCUCTEMAaX CBOCH MCCTHOCTH, KPpYTOBOpOTa BCIICCTB H

OMOTECOXMMUYECKUX LUKIOB B Onocdepe;
yMEHHE TPUMEHATh IOJYyYCHHbIC 3HAHUS IS OOBSICHEHHS OWOJOTHISCKHUX

P OIIECCOB U SBJICHHUM, JJIsI P UHATHUS TP AKTUIECKUX P CIICHUI B TIOBCETHEBHOM KU3HU
C IeTbI0 oOeceueHns 6€30MacHOCTH CBOETO 30POBbSI U 3I0POBbSI OKP Y KAIOIINX JTFONIEH,
COOJNIIOICHUS HOPM TpPaMOTHOI'O TOBEIEHUS B OKpYJKarolled MpHUpPOIHON cpere,
MOHUMAaHKE HEOOX 0 TMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH COBP EMEHHOW OMOJIOTHH J1JIsI
paInMoHaIbHOTO TP UP OJ0TI0JIH30BAHNS;

yMEHHE pellaTh JJIEMEHTapHbIE OHMOJOTHYECKHUE 3aJaud, COCTABIATH CXEMbI
nep eHoca BEIIECTB M SHEPTUU B dKocucTeMax (IeMy MATaHus );

YMEHHE BBITIOJTHATH JTa00paTOpPHBIE U TP aKTUYECKHUEe paboThI, COOTI0IaTh MpaBmiia
pu paboTe ¢ y4eOHBIM | JTA0OPaTOP HBIM 000D Y I0BAHUEM;

YyMEHUE  KPHUTHYCCKH OIICHMBAaTL W  WHTEPIPETUPOBATH  WH(OP MALIO
OMOJIOTHYECKOTO COJIep KaHUS, BKIIOUYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3 P a3 IUYHBIX
HCTOYHUKOB (CpelicTBa MaccOBOM MH(OpMAIMK, HAYUYHO-MOMYJISIPHbIE MaTep Uaibl),
paccMaTpuBaTh rII00ATBHBIC SKOJIOTHYECKHE TP 00IEMBI COBP €M €HHOCTH, (hOp MUPOBATH
10 OTHONICHHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3J1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIECHUS, 0000IIas
OMOJIOTHYECKy0 MH(POPMAIMIO U3 HECKOJIBKHX MCTOYHHKOB, TPAMOTHO UCIIOIh30BaTh
NOHSATUIHBIN anmapaT OMOJIOTUH.
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®enepanpHas pabouas nporpamma | buomorus. 10-11 xnaccsr (6a30BbIl YPOBEHB)

TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBauue
Ne KonuuectBo OCHOBHBIE BUBI IEITEIILHOCTH
pas3JiesioB U TEM [IporpamMHOE coaiep KaHue
n/m 4acoB o0yuaromuxcs

y4e0HOT0 IIpeaMeTa

Tema 1. buoJsiorusi kKak Hayka

YKABOU TP UP OBl

1.1 | buogorus B cucteme 1 buonorus kak Hayka. Cs3u 6uonorun | PackpbpiBaTh cojieprkaHue TEPp MUHOB
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMU Y IIOHATUI: HAyYHOE MUP OBO33pEHHUE,
U Ip YTUMH €CTECTBEHHBIMU HayKaMHU, Hay4YHas KapTHHa MUPa, HAYYIHBIA MCTO,
bunocoduel, peIUruen, 3STUKoOH, ranoTesa, TCopus, METOMIBI
ACTETUKOM U TTpaBoM. Posrb Gnoioruu HCCIICTOBAHMA.
B )Op MUPOBAHHH COBPEMEHHO Hay4HOH Xapakrepu3oBaTh OMOJOTHIO KaK HAYKY,
MECTO U P OJIb 151 TUX
Kap TuHbI MUp a. CucTeMa OMOJIOTUYECKUX CC MCCTO M POJIb CpEi APy
€CTECTBEHHBIX HAYK.
HayK.
[Tepeuuncnsate pa3aensl OMOJIOTHH
Jemoncmpayuu:
B COOTBETCTBHUE C 00BEKTaAMHU U3YUCHHUS.
llopmpemuwi: U. JapBun, I'. Mennens, .
HEK K v DK Ha3spiBaTh BaxkHeHne oTpaciu
T.6. OIIbLOB, JLK. N([)TCOHH - BPHUK. | Gpomoruueckux 3HAHUIT M 3a1a4H,
a Jzuvubz u cxembt: «METONBIIOSHARMA | 1o iiiye repen Guonorueit XXI B.
YKUBOU TP UP OJIbD»
1.2 | Meropl mo3HaHMsA 1 MeToabl TO3HAHUS KUBOU PackpriBath conepxkaHue TEP MUHOB

npupoabl (HaOJIIOICHNUE,

AKCIEpP UIMEHT, OTHCaHUE,

u3Mep eHue, Kiaccudukamus,
MOJIETIUP OBAaHHE, CTATUCTUY ECKAs
00paboTKa JaHHBIX).

Y TIOHATUU: HAYYHBIA METOJ, METOIbI
HCCIICOBaHMS.

XapakTepu30BaTb OCHOBHBIE METOIbI
MO3HAHUS YKUBOU MPUP OJIbI: HAOTI0/ICHHE,
DKCIIEP UMEHT, OIMCAHUE, U3MEP CHUE,
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®enepanpHas pabouas nporpamma | buomorus. 10-11 xnaccsr (6a30BbIl YPOBEHB)

Jemoncmpayuu:

Tabauywl u cxemvl.: «METOABIIO3ZHAHUS
YKUBOU TP UP OJIBI».

Jlabopamopuvie u npakmuueckue

paoomowl:
[Ipaktuueckas pabota Ne 1.

«/cnonp30BaHnE pa3IMUHBIX METOIOB
NP U U3YYCHUH OUOTOTHYECKUX
00BEKTOBY

KJaccupuKaiys, MOJAEIUp OBAaHUE,
cTaThCcTUYecKas 00paboTKa TaHHBIX

Htoro yacos 1o teme 2
Tema 2. ’)KuBble cucTeMbl H HX OPraHU3aALUA
2.1 | buonoruueckue 1 XKusble cuctembl (OMOCUCTEMBI) PackpriBate conepxaHue Tep MUHOB

CUCTCMBIL, ITP O CCChbI
H UX U3YUYCHHUC

KaK IMp eAMET U3y4eHHs] OMOJIOTHH.
OTnuyue )KUBBIX CUCTEM

OT HEOPTAHWYECKOU ITP UP O JIBL.
CBolicTBa OMOCUCTEM U UX
pasHooOpasue.

YpoBHM OpTraHH3aLUA
OHOCUCTEM: MOJIEKYJISIPHBIH,
OpPTaHOUTHO-KJIETOYHBIH,
OpTaHU3MEHHBIN,

MOy JIALMOHHO-BUI0BOM,
3KOCUCTEMHBIN
(OMOTreoeHOTUYECKU),

ouochep HbIi.

Hayxwu, nzyuaromue 010oCucTeMbl
Ha Pa3HBIX YPOBHAX OpTraHU3AMU.

Y TIOHSATHI: CUCTeMa, OMoJTorndecKas
CUCTEMa, DJIEMEHTBI CUCTEMBI, CTPYKTypa
OMOCHUCTEMBI, CBOMCTBA JKUBBIX CHCTEM,
00MEH BEIeCTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCTb,
U3MEHYUBOCTD, Pa3ap a)kUMOCTb,
SHEPT03aBUCUMOCTD, P OBHHU
OpraHu3aluy XKU3HH (OMOCHCTEM).
Xapakrepu30oBaTh P UHIUIIBI
OpTraHU3aIi OMOCUCTEM: OTKPBITOCTD,
BBICOKAS YIOP AI0YEHHOCTb,

caMOp eryJisiliys, Uepap XMUHOCTb.
[IepeduncnaTe yHUBEpP CaJIbHBIE CBOMCTBA
YKHABOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3JapaxMMOCTh, JBHKEHUE,
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®enepanpHas pabouas nporpamma | buomorus. 10-11 xnaccsr (6a30BbIl YPOBEHB)

Jemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIC
P U3HAKU KU3HW», « YPOBHU
OpTraHu3aluU KUBOU P UP OJBI».
Mopgens monekynsr JJTHK

rOMeOCTa3, POCT U pa3BUTHE,
HACJIEJICTBEHHOCTb, U3MEHUYHUBOCTb,
3BOJTIOLUSA (ITPUCIIOCOOIEHNE

K U3MEHSIOIIHUMCS Y CIIOBHSIM).
[IpuBoaAUTE p UMEP I OUOCHUCTEM
pPa3HOro YpOBHS OpTraHU3AIUH

Y CPaBHUBATH TP OSIBJICHUS CBOWCTB
KHBOTO HAa PAa3HBIX YPOBHSIX.
Xapakrepu30BaTh OCHOBHBIE P OTIECCHI,
np OTeKaroue B Onocucremax:
0OMEH BEILIECTB U ITP €Bp AlLIEHUE
SHEPTHUHU, CAMOBOCIPOU3BE/ICHUE,
caMop eryJsus, pa3BUuTHe.
CoOnronaTh npaBuia 6€ep exKHOTO
OTHOUIEHMS K KUBOU MPUPOJIE

HToro yacoB 1o teme

1

Tema 3. XumMHuuyecKkuil cOCTaB U CTPOCHUE KJIETKH

3.1

XUMHYECKHI COCTAB
KieTtku. Bona
Y MUHEP JILHBIE COJIN

1

XHUMHYECKUN COCTaB KJICTKH.
XHUMHMYECKHUE DJIEMEHTHI:

MAaKp 03JIEMEHTBI, MUKP O3JIEMEHTHI.
Boa u MuHEep anbHbIE BEILIECTBA.
@DyHKIUHA BOABl U MUHEP aJTbHBIX
BelllecTB B kieTke. [loaaep xkanue
OCMOTHYECKOro OanaHca.
Jemoncmpayuu:

Juacpammur: «Pacnpenenenue

XUMHUUYECKHX AJIEMEHTOB B HEXKHUBOU

PackppiBath cosiep )KaHUe TEp MUHOB

Y TIOHSTHI: SJIEMEHTHI-OMOTEHBI,

MaKp 03JIEMEHTBI, MUKP 03JIEMEHTHI,
MUHEp aJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUMOJIb, BOJOP OJIHBIE CBSI3H;
ruap obuIbHBIC U THAP 0hOOHBIE
BEIIICCTRA.

Jloka3bIBaTh €IMMHCTBO 3JIEMEHTHOTO
cocTaBa KakK OJJHO M3 CBOMCTB KHBOTO.
PacnipenensiTh XUuMHUYECKUE 3TIEMEHTHI
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®enepanpHas pabouas nporpamma | buomorus. 10-11 xnaccsr (6a30BbIl YPOBEHB)

npupoje», «PacnpeneneHne XMMUY€CKUX
3JIEMEHTOB B KUBOU IPUPOJEY.

Tabauysl u cxemol: «llepuoanaeckas
TaOJIUIA XUMUYECKHUX DJIEMEHTOBY,
«CTpOEHUEMOJIEKY Bl BOJBD»

I10 rpymnmnamM B 3aBUCUMOCTHU

OT KOJIMYECTBCHHOT'O IIPCACTABUTCIILCTBA
B OPpTaHU3ME; XapaKTCPU30BAThL POJIb
OTACIBbHBIX 5JIECMCHTOB.

BoiaBnsaTh CBS3b MCKAY COCTABOM,

CTp OCHUCMMOJICKYJIbI XUMHWYCCKOI'O
COCAUHCHUA U €0 (1)YHKHI/IHMI/I B KJICTKC

3.2 | benku. CocraB n benku. CocraB u cTpoeHue OEIKOoB. PackpsIBath cofepxaHue TEP MUHOB
CTpOEHHUE OEIKOB AMUHOKHUCITIOTHI — MOHOMEP bl OEJIKOB. U TIOHSITUMN: OCJIKU, TOJIUMEP bI,
He3zameHuMmble 1 3aMEHUMBbIE MOHOMED bl, AMUHOKHCIIOTBI, IETITUHAS
AMHHOKHCIIOThl. AMUHOKHCIOTHBIN CB$13b, MOJIUINIENTHI, IEHATY P alusl.
cocTaB. YPOBHHU CTPYKTYpHhI OeNKOBOM | XapaKTepHu30BaTh OCIKHU KakK Kilacc
MOJIEKYJIbI (IIep BUUHAs, BTOp UUHAs, OpTaHUYECKUX COEIMHEHUM;
TpeTUYHas U YeTBEp TUUHAS CTPYKTypa). | Ki1accu(uIpoBaTh UX MO CTP OCHHUIO
XUMUYECKHEe CBOMCTBA OEITKOB. (rmoOynsipHbIe U GUOP WILITSIPHBIE OEIKN),
buosiornueckue pyHKIUN OETKOB. IIEp CUUCIIATh U Xap aKTepU30BaTh
Hemoncmpayuu: (GyHKLUHN OENKOB
Tabauywvl u cxemol: «CTpOeHUe
MOJIEKY bl OenKa.
ObopyoosaHue: CBETOBOW MUKP OCKOII,
MUKp OTIp €11ap aThl
3.3 | ®epMeHTHI — depMeHTBl — OMOTOTHYECKHE PackprpiBaTh coneprkanue Tep MUHOB
OMOJIOTUYECKUE KaTaJINu3aTOpPbl. Y TIOHATUH: ()ep MEHTHI, AKTUBHBIN LEHTD,
KaTaJan3aTop bl Crpoenue ¢pepMeHTa: aKTUBHBIN LIEHTP, | CyOCTpaTHas Crieuu(pUIHOCTD,

cyOcTpaTtHas crienu(UIHOCTb.
KodepmenTsl. BuramuHs!.

Otnuuusa dhepMeHTOB

Ko(epMEHThI, OEITKU-aKTUBATOP bl
U OCNKU-UHTUOUTOP BI.
VYka3piBaTh OTNIMUMS (PEPMEHTOB
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OT HEOPTaHUYECKUX KAaTaJIU3aTOPOB.
Jemoncmpayuu:

Tabauywl u cxemsvl: «CTpoeHE
(depMeHTa.

Obopyoosanue: 060pya0BaHUE

JUIs1 TIp OBEICHMSI HAOJFOICHHH,

U3MEpP CHUM, SKCIIEP UMEHTOB.
Jlabopamopusie u npakmuueckue
paoomol:

JlabopatopHas pabota Ne 1. «3yuenune
KaTaJIUTUYE€CKON aKTUBHOCTHU

(dbepMEeHTOB (Ha MpUMeEp e aMUIIa3bl

WM KaTanaas3bl)»

OT HEOPTAHUYECKUX KaTaJlU3aTOPOB.
OOBACHATD pOJIb (HEPMEHTOB

B (DyHKIIMOHHUP OBaHUHU KUBBIX CUCTEM,
B [Ip OMBIIIJIEHHOCTH, B MEIUIIMHE,

B TIOBCETHEBHOM >KM3HU YE€IOBEKA

3.4

VriaeBoawl. JInnuasl

VYrieBoabl: MOHOCaxap bl (TJIH0K03a,
pubo03a 1 1e30Kcup nb03a), 1rucaxap uibl
(caxapo3a, J1aKTO3a) U MoJIUcaxap Ujbl
(kpaxmall, TIIMKOTEeH, IEJTI0N03a).
buonorndyeckue GyHKIMH yTII€BOIOB.
JIunuabl: T UTJIULIEP UITBI,
dochoaunuabl, crep oumasbl.

IM'unp odpunbHO-THIPO(YOOHBIE CBOMCTBA.
buonorudeckue ¢hyHKIUYU JIUTUAO0B.
CpaBHeHue yriieBo10B, OCIKOB

Y JIUIIAJI0B KaK UICTOYHUKOB SHEPTUH.
Hemoncmpayuu:

Tabauywvl u cxemovl: « YTIEBOIBD»,
«JInmaeny.

PackpsiBaTh comeprkaHue T€p MHHOB

Y TIOHSTHI: YTJIEBOIbI, MOHOCAXaP UJIbI,
aucaxapuabl, ToTucaxap uabl, TII0K03a,
pubo3a, nesokcupubo3a, caxaposa,
JaKTO3a, MaJIbT03a, IEJITI0I03a
(kyeTyaTka), Kpaxmal, TJIMKOTEeH;
JIATAJIBL, TP UTJIULIEPUIBI (GKUP bI, MacIia),
dochoaunuabl, crep oumasbl.
XapaxkTepu3oBaTh YrieBOIbI,

JUTUABI KaK KIACC Op TAHUYECKUX
COCJTMHEHUM.

Kaccudummp oBaTh yrieBoabl U JTUITHIb]
110 CTP OCHUIO; TIEP CUUCTATH (PYHKITUU
yTJICBOJOB U JIUIUIOB.
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ObopyoosaHnue: 000pyJIOBaHUE
JU1s1 TIp OBEJIEHUST HAOII0ICHUH,
U3MEpP CHHUM, SKCIIEP UMEHTOB

Cxematuuecku n300paxaTh CTpOCHUE
MOJIEKYJI YTJIEBOJIOB, JIUMTUIOB

3.5 | HykneuHoBsie Hyxneunnossie kucnotel: JJTHKu PHK. PackpriBath conepkaHUE TEPMUHOB
Kkucinotel. ATO Hyxieotuasl — MOHOMEPBI Y TIOHATHIA: 1e30KCUP HOOHY KJIEHHOBAs
HYKJIEMHOBBIX KUCIOT. CTpoeHue kucinota (JJHK), pubonykinennoBas
u ¢pyuknuu JJHK. Ctpoenue u dpyukiuu | kucnora (PHK), mykneorun,
PHK. AT®: ctpoeHue u QpyHKIUN. MOJIMHYKIJIEOTUIHAS LIEb
Jemoncmpayuu: (MOMUHYKIEOTH]T ), KOMILUIEMEHTAPHOCTH,
Ilopmpemui: [1x. Yorcon, @. Kpuk, ¢ynkuuu JIHK (xpaHenue u nepegaya
M. Yunkunc, P. ®panknus. HaCJIEICTBEHHON MH(OPMalUK); BUABI
Tabauywvl u cxemvl: PHK (undopmanronHas, TpaHCOpTHas,
«Hyxneunosbie kucnotsl; JHKY, pubocomanbHas); aneHo3uHTpudochar
«buocuntes 6enkay», « CTpoeHne (AT®D), makpod3pruyecKas CBS3b.
MoJieKyJibl ATO». Xapakrepu3up 0BaTh HYKIECHHOBBIC
ObopyoosaHnue: CBETOBOM MUKPOCKOII, | KHUCIOThI KAK XUMUYECKHE COECTUHEHUS
MUKp OTIp €11ap aThI Y HOCHUTENU HaCJIEICTBEHHON
UH(POp MaLUH.
OTmeuatb 0COOCHHOCTU CTP OCHUS
MOJIeKyJ1 HyKJIenHOBbIX kucnot (JJHK,
PHK) u AT®.
CxemaTtuuecku n3o0paxaTh CTpOCHUE
HYKJIECOTHJIOB, MOJIEKYJ HYKJIEHHOBBIX
kuciiotr, ATO
3.6 | Uctopus u MeToIbl [{uronorus — HayKa O KJIETKE. PackpriBaTh coneprkaHue Tep MUHOB

M3YUYECHHUS KIIETKU.
Knerounas teopus

Knerounas reopus — npumep
B3aUMOJICHCTBUS UACH U (DAKTOB

U TTOHATHUM: KJIETKA, [UTOJIOTHS;
PAaCKpBIBaTh COJIEP )KAHUE MTOJIOKECHHUIN
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B HAYYHOM IO3HAHUM.

Metoibl U3yUEeHUS KIIETKHU.
JHemoncmpayuu:

Ilopmpempui:

A. JleBenryk, P. I'yk, T. I1IBaHH,

M. llIneinen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOI MUK OCKOTI,
MUKD OTIp €NapaThl PaCTUTENIbHBIX,
YKUBOTHBIX UOAKTEPHUATBHBIX KIIETOK;
PHUCYHKHU ¢ MUKp o(oTOorpadusimMu
KJIETOK, MOJIY4EHHbIE C IOMOIIBIO
CBETOBOT'O U 3JIEKTP OHHOT'O MHKpP OCKOIIa

KJIIETOYHOU TE€OP UH.

[Tepeuucnsate u XxapakTepu30BaTh
OCHOBHBIE METO/1bl U3y4YEHUS KIIETKHU:
(MpUTrOTOBJIEHUE CPE30B,

OKp aIlIMBaHUE, MUKP OCKOTTUPOBAHUE,
HEHTp UPyTup OBaHUE, KYJILTUBUP OBAHUE
KJIETOK Y TKAHE )

3.7

Kietka
KaK 1IE€JIOCTHAA
JKUBas CUCTEMA

Knerka kak nenocrHas xuBasi CUCTEMA.
OOuue npru3HaKK KJIETOK: 3aMKHYyTast
Hapy>kHas MeMOpaHa, Mojekyibl JJTHK
KaK TeHETUYECKUM anmapar, cuctema
cuHTe3a Oenka. THUmbl KIeTok:

YKap MOTHYECKAs U TP OKap MOTUYECKas.
OcobeHHOCTH CTp OEHUS

IIP OKap NIOTUYECKOU KIIETKH.

Krnerounas crenka 6akrepuit. CTpoenue
9yKap MOTHYECKOU KiIeTKH. OCHOBHBIE
OTJINYUA PACTUTEIBHOM, KUBOTHOMN

u rpuOHOM Ki1eTku. [loBep XHOCTHBIE
CTPYKTYpPBI — KJIIETOYHAsl CTECHKA,
TJIMKOKATUKC, UX (DYHKUIUH.
[MnazmaTtrueckasimemMOpaHa,

PackpsiBaTh conmeprkaHue TEp MHHOB

Y TIOHATH: KJIETKU (dyKap HOTHYeCKasl,
P OKap HOTUYECKAs ), IIa3MaTU4YeCKast
MeMOp aHa (TutTa3MajieMMa ), TIIMKOKAJIUKC,
TPaHCIIOPT BEIIEeCTB (TTaCCUBHBIM,
AKTUBHBIN), YJHIAONINTO3 ((parommros,
MUHOLIUTO3), 3K301IUTO3, KJIE€TOYHas
CTE€HKa, HYKJICOU]I.

CpaBHuBaTh MEXy cOOOMU

AyKap MOTHYECKHE U TP OKap UOTUIECKHUE
KJIETKH; OTMEUATh CXOJICTBO U P a3ITUIHs
B CTPOCHHMH KJIETOK OaKTep i,
KUBOTHBIX, pPACTCHUI U TPHOOB
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€e CBOMCTBA U (PyHKIUH.
Jemoncmpayuu:

Ilopmpemui: A. JleBeHryk, P. I'yk,

T. llIsann, M. llInennen, K. bap,

P. Bupxos.

Tabauywvl u cxemvr: «CTpoeHue

JYKap MOTHUECKOU KIETKN», « CTp oeHue
KUBOTHOU Ki1eTKn», « CTpoeHue
pacTUTeNbHOU KIeTKn», «CTpoeHue
P OKap HOTUYECKOM KIIETKI.
ObopyoosaHue: CBETOBO MUKP OCKOTI,
MUKp OTIp €[IapaThl paCTUTENbHBIX,
KHUBOTHBIX M OaKTepHAJIbHBIX KIIETOK

3.8

Ctpoenue
AyKap MOTUYECKOMN
KJIETKH

[{uTomnasma u €€ OpraHOUBI.
OnHOMeMOp aHHBbIE OPTaHOU/IbI KIIETKH:
OIIC, anmapat ['oabaKH, TU30COMBI.
[TonyaBTOHOMHBIE OpTaHOUbI KIIETKH:
MUTOXOHJIP MU, TUIACTU/IBI.

[Ip oucxox1eHrE MUTOXOHIAPHUI

v iactua. Buael mnactu.

HemeMOp aHHBIE OpTaHOUABI KIIETKHU:
pUOOCOMBI, KJICTOYHBIN IICHTP,

LHEHTP UOJIH, PECHUUKH, K'Y THKH.
DyHKIMN OpTaHOUJOB KIIETKH.
Bxirouenus. SAnpo — perysnstopHsii
HeHTp KieTku. CTpoeHue sapa: saepHas
000J04Ka, KapHoIia3Ma, XpOMaTHH,

PackpbIiBaTh comepikaHue T€p MUHOB

Y TIOHSTHIA: IUTOTIIIa3Ma, OPTaHOU/Ib,
sHaomia3MaTuueckascets (D11C),
anmapar ['o1b/pKu, TM30COMBI, BaKyOJIb,
MUTOXOHAPHH, ITIACTUIBI (XJIOPOILIACTHI,
X OMOIUTACTHI, JICUKOTIJIACThI),
pHrOO0COMBL, MUKPOTPYOOUKH, KJIETOYHBIH
HEHTp (LIEHTpOCOMa), pEeCHUYKH,
KT'YTUKH, BKIIOUEHUS, AP0, /Iep Has
o0on0YKa, KapuoIuia3mMa, Xp OMaTHH,
SJIP BIIIKO, XPOMOCOMBI.

OnuceIBaTh CTp OEHUE dyKap HOTUIECKO N
KJIETKU 10 U300p aKEHUSIM

¥ Ha MUKpOIIp erapaTax;
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AAPBIIKO. XpOMOCOMBI. TpaHcropT
BEIIECTB B KJIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. neiaen, K. bap,

P. Bupxos.

Tabnuywvl u cxemvr: «CTpoeHue

JYKap MOTHUECKOU KIETKN», « CTp oeHue
KUBOTHOM KJIETKW», «CTp oeHUE
pacTUTENbHOU KIETKW», « CTp OeHue

P OKap HOTUYECKOM KIETKNY,

«CTpoeHue apa KIECTKn».
Obopyoosanue: CBETOBOI MUK OCKOTI,
MUKp OTIp €Nap aThl PACTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopusie u npakmuueckue
paoomowi:

JlabopatopHast pabota Ne 2. «M3yuenue
CTpOEHMSI KJIETOK PAaCTEHUM, )KUBOTHBIX U
OakTep uil Mo MUKP OCKOIIOM Ha TOTOBBIX]
MUKp OTNIpenaparax U UX OMHCAHUE»

KJaccu(uuupoBaTh OpTaHOUIBI

B 3aBUCHUMOCTU OT OCOOEHHOCTEN UX
cTpoeHUs (0JHOMEMOp aHHBIE,
NByMEMOp aHHbIE, HEMEMOD aHHBIE);
ONHCHIBATh (DYHKIUU KaXKAOTO
OpraHOWJa B KIIETKE.
XapakTepu30BaTh KJIETOUHOE AP0 KaK
MECTO XpaHeHus, nepenadyu (yIBOCHHUE
XPOMOCOM) U p €alIn3aluu

(TpaHCKp UMLK ) HACTIEACTBEHHOU
UH(POpMALIUU KIETKH.

[lepeuncnsaTh U ONKUCHIBATH KOMIIOHEHTBI
sapa u ux QyHKIUY;

CxeMaTHYHO U300paXaTh CTP OCHUE
PAaCTUTENBHOU U JKUBOTHOM KIIETKH.
OOBACHATD OMOJOTHYECKOE 3HAUECHUE
TPaHCIIOPTA BEUIECTB B KIETKE

HToro yacos no teme 8

Tema 4. ZKuzHeneaTeJIbHOCTH KJIETKHA

4.1 | OOMeH BerecTB. 2 OOMeH BelecTB, UK METa00TU3M. PackpsiBath cosepkaHuE TEP MUHOB
IInactnyecknit Accumunsiiys (TiacTiueckuii 0OMeH) Y TIOHATHI: OOMEH BEIIECTB U
oOoMeH. DOTOCHHTES. U TUCCUMUIALMUS (SHEP TeTUYECKUM TIp EBp allleHue SHEeP THH (MeTa00Iu3M),
XeMoCHuHTE3 00MEH) — JIB€ CTOPOHBI EIMHOTO ACCHMUJISIINS, TIJIACTUYCCKUIA OOMEH,
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npotecca Metabonu3ma. Posib 3aKk0HOB
COXpaHEHUs BEILlECTBA U SHEPTUU

B IOHMMaHUU MeTabonu3ma. Tumsl
oOMeHa BellecTB: aBTOTP O(HbIN

u rerep otp opubIit. Poisib hepmeHToB
B 0OMEHE BEIIECTB U P €BP alllEHUU
sHEpruu B KieTke. oTocuHTEs.
CaeroBas 1 TeMHOBas (pa3bl
¢dorocunresa. Peakiun hoTocunTe3a.
D bheKTHBHOCTh HOTOCHUHTE3A.
3HayeHue POTOCUHTE3A IS )KU3HU
Ha 3emuie. BiusiHue yciioBuii cp sl
Ha (DOTOCHHTE3 U CIIOCOOBI MOBBILLIEHUS
€ro MpOJYKTUBHOCTH Y KyJbTYPHbBIX
pacreHui.

XeMOCHHTE3. XEMOCUHTEZUP YIOIIHE
OakTepun. 3HaUYCHHUE XEMOCHHTE3a
IS )KM3HUA Ha 3emie.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumup s3es.
Tabauysl u cxemvl: « XJIOPOTIIACTY,
«POTOCHHTE3»

JUCCUMUJIIAIIMS, DHEP TETUYECKUI 0OOMEH,
dboTocunTes, Gotonaus,
dbochopmwiupoBaHue, Mep eHOCUUK

P OTOHOB, XEMOCHHTE3.

OnuceiBaTh POTOCUHTES, TP OLIECCHI,

TP OTEKAIOIINE B CBETOBOM U TEMHOBOM
dba3e.

BrbIsSBIATE P MUUHHO-CIIECTBEHHBIE
CBSA3U MEXy MOTJIOIIEHUEM COJTHEYHOU
SHEPTHUH XJIOP O(QUIIIIOM U CHHTE30M
mMosekya ATO.

CpaBHUBaTh UCXOJHBIC BEILIECTBA,
KOHEYHbIE TP OAYKThI U yCIOBHUS

P OTEKAHUS P €AKIMI CBETOBOU

¥ TEMHOBOM (pa3bl POTOCHHTE3A;
CpaBHuBath (HOTOCHHTE3 U XEMOCHHTES.
OuenuBath 3HaueHHUE (POTOCHHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emiie

4.2

DHepreTudecKuit
oOMeH

DHepreTndecKkuii 00MeH B KIIETKE.
Pacmierienue BenecTs, BbIACIECHUE

Y aKKyMYJIUP OBAHUE DHEPTHUU B KIIETKE.

DTamnbl SHEPTETHYECKOT0 0OMeHa.
['mukonu3. bp oxeHnen ero BUIbL.

PackprbiBare conepxaHue Tep MUHOB

U TIOHSTHI: DHEP TeTUYECKUI1 0OOMEH,
TJIMKOJIU3, MOJIOYHOKHCIIOE O 0KEHHUE,
CIIUPTOBOE Op 0XKEHUE, OUOJTOTHUYECKOE
OKHCJICHHE, KJIETOYHOE JbIXaHHUE,
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Kucnopognoe okucienve,

WU KJIIETOYHOE JbIXaHue.
OxucnutenbHoe hochopuupoBaHue.
Db dEKTUBHOCTH SHEP TETUYECKOTO
oOMeHa.

Jemoncmpayuu:

Tabauyvl u cxemovl: « TUTIBIIUTAHUSIY,
«Metabonuzmy», « MUTOXOHIP U,
«DHEPTETUIECKUI 0OMEH»

JTACCUMUIISIMS, Pep MEHT.
XapakrepuzoBaTh OOMEH BEIIECTB

U TIp EBp ALl[EHUE SHEPTUH (META00IM3M)
KaK OJTHO UX CBOMCTB HUBOTO.
[Tepeuncnsate ocoOeHHOCTH
MJIACTUYECKOTO ¥ SHEP T€TUYECKOTO
oOMeHa B KIIETKE; yCTaHABINBATh
B3aMMOCBSA3b MEXIAY HUMHU.

Pa3znuuath TUbl 0OMEHA BEIECTB

B KJIETKE: aBTOTP O(PHBIN

U TeTep OTp O(QHBIIH.

OnuceIBaTh 3TAIbI SHEPTETUYECKOTO
obmeHa (TOIrOTOBUTENbHBIM,
OCCKHUCIIOP OTHBIN, KUCITOP OTHBIH )

Y CPABHUBATh UX MEXIY COOOIL.
XapaxTepu30BaTh peaKIMU IITUKOIN3A,
Op OeHMsI, KJIETOUHOTO JbIXaHUs;
BBISIBJISITH TIP MUMHHO-CIIC/ICTBEHHBIC
CBSI3W MEXKIY TJIUKOJIHU30M, KJIETOUYHBIM
JbIXaHUEM U CUHTE30M MoJiekyd ATO.
CpaBHuBaTh 3PPEKTUBHOCTH
OECKHCIOPOTHOTO U KUCIOP OJHOTO
ATATNoB

4.3

buocunres 6enka

Peakuyn maTpuyHOTO CUHTE3A.
['enernyeckas undopmanus u JHK.
Peanuzanms reHeTrnaeckoit mH(GOP MaIun

B KJIETKE. | eHeTnuecKknii Ko Uero

PackpsiBaTh conepxaHue TEp MUHOB
1 NOHSATHUN: I'€H, TEHETUUCCKUM KO,
MAaTp UYHBIM CUHTE3, TP AHCKPHUIILIHS,
TpaHCHALMA, KOJOH, aHTUKOJOH,
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CBOKCTBA. TpaHCKp UMLK — MATP MUHBIN
cunre3 PHK. Tpancnsuusa — OnocuHTe3
Oenka. DTamnbl TP aHCISLUU.

Koanp oBanneaMuHOKHUCIOT. P

0Jib pOOCOMB OMOCHHTE3E OElIKa.
Jemoncmpayuu:

Ilopmpemwi: H.K. KosbLoB.

Tabauyer u cxemvr: «Ctpoenue JTHKY,
«Ctpoenue u GyHKIIMOHUP OBAaHUE TCHAY,
«Cunre3 0enka», «Permukamus JJTHK,
«I'eHeTHYECKUI KO .

Obopyoosanue: MOACITH- aNITUTUKAIIAN
«YnBoenue [JHK u Tpanckpunmms»,
«buocunres 6enmka

pubocoma, LIeHTpajabHas JOTMa,
MOJIEKYJIIpHasl OUOJIOT .

Onpenenste CBOMCTBA F'€HETUYECKOTO
K0J1a (TP UIJIETHOCTh, OJTHO3HAYHOCTb,
BBIP 07KICHHOCTh, YHUBEP CaJIbHOCTB,
HEIep €Kp bIBAEMOCTb, HETIP €p bIBHOCTb ).
OnuceiBaTh 3Tansl peaau3anun
HACJEeICTBEHHOM NH(POP MALIUH B KIIETKE.
CpaBHHBaTh peaKkUMU MaTP U4HOTO
cunrezamoiekys PHK u Genka B kierke

4.4

Hexknerounsie
(bOop MBI KU3HU —
BUPYCHI

Hexnerounsie popMbl )KU3HU — BUPYCHI.
W cTopust OTKpBITHS BUPYCOB

(1. Y. NBaHoBCKUIA).

Oco0eHHOCTH CTPOEHUS U dKU3HEHHOTO
MKIIa BUpycoB. bakrepuodaru.
bose3nu pacteHuit, )KUBOTHBIX

Y 4eJI0BEKa, BHI3bIBAEMbIE BHP yCaAMMU.
Bupyc nmmyHoaeduinTa yenoBeka
(BUY) — Bo3OyauTeIh

CIIN da. O6paTHas Tp aHCKp UITLKS,
peBepTa3a v UHTEerpasa.
[Ipodunaktrka pacnpocTp aHSHUS

BUP YCHBIX 3a00JI€BaHUN.

PackpsiBath coaepkaHue TEp MUHOB

Y TIOHSTHIL: BUPYC, BUPyCOJIOTHUA,
Karcug, bakrepuodar, BUpYcC
uMMyHoaeduiuTa yenoneka (BIY),
OHKOT'€HHbIE€ BUP YCBHI.
XapaxkTepu3oBaTh BUPYChI KaK
HEKJIETOUYHY10 (POPMY JKU3HU;
0COOEHHOCTH CTP OCHUS

Y )KU3HEAEATEIbHOCTH BUPYCOB.
OnuceiBaTh )KU3HEHHBIN LUK BUPYCOB
UMMYHOJE(PUIINTA YETOBEKA; pPa3IndaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
Mo3aukn), 6aktepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: 1. 1. IBaHOBCKHUIA.
Tabauywvl u cxemwvl: «Bupycohy,
«bakrepuodarny; «Ctpoenue

W )KU3HEeHHbIM nuki Bupyca CIIN /a,
OakTepuodara.

Obopyoosanue: MOAEIb CTPYKTYP bl
JIHK; MarauTHast Mo AeIb-alIuInKaIus
«CTpoeHHEe KIETKN»

OO60CHOBBIBATH U COOJIIOIATH MEP bl
p O(PUIIAKTUKY PaCHp OCTP aHEHHUS
BUPYCHBIX 3a00J1€BaHUN
(pecniupaTop HbIE, KETYAOYHO-
KUIIEYHBIE, KJIEIIEBON SHIE(AIHNT,
BUY-undexims)

Htoro yacos 1o teme 6
Tema 5. PasMHOXKeHHe M MHIAUMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
5.1 | J)Ku3HEeHHBIH 1K 1 Knerounslil MK, WX )KU3HEHHBIN UK | Packp bIBaTh coiep KaHUE TEP MUHOB

KJIeTKH. Jlenenue
KiaeTku. MuTo3s

kietku. Muarep paza u Muto3.

[Ip o1reccrl, mp oTeKaromIMe B HHTEP ase.
Pennukanus — p eakius MaTp M4HOTO
cunte3a JIHK. Ctpoenue xpomMocoMm.
XpOMOCOMHBIM HAOOp — Kap HOTHIL.
JIMIITOMAHBINA U TaIlJIOUIHBIN
XPOMOCOMHBIE€ HA0OPBI. XPp OMATU/IBI.
[{uTOTOTHMYECKHE OCHOBBI Pa3MHOKECHUS
Y UHJIUBUIYaJIbHOTO Pa3BUTHUSA
opraHu3MoB. JleieHue KJIETKH — MUTO3.
Cranuu murto3sa. IIponeccol,

TP OMCXOISIIIIME HA Pa3HBIX CTagUsAX
MHUTO3a. bHOIOTrHYecKri CMbICI MUTO3A.
[IporpamMmmupyemast ruOeinb KIETKA —
aronTo3.

1 TIOHSATUM: KIETOYHBIN LMK,

uHTep Baza, peyIuIhKaIys, XpoMocoma,
Kap MOTHII, TAIIOUAHBIN, JATUIOWTHBIN
XPOMOCOMHBIH HA0Op, XPOMAaTHIHI,
MHUTO3 €ro cTajauu: npodasa, meradasa,
anaga3za, Tenodasa.

OnuceIBaTh )KU3HEHHBIM UK KJICTKU;
Nep CYUCTATh U Xap aKTep U30BaATh

Nep MOIbl KIIETOYHOTO IUKJIA,
CpaBHUBATh UX MEXKIY COOOI.
OnuceIBaTh CTP OEHUE XPOMOCOM,

Kap MOTUIIOB OPTaHU3MOB, Cp aBHUBATh
XPOMOCOMHBIEC HA0OPBI KIIETOK.
CpaBHUBATh CTaJIMM MUTO3A.
PaznuuaTh Ha MUKp ONp emaparax
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Jemoncmpayuu:

Tabauysl u cxemol: «KIIETOUHBIA LUK,
«Pemnukanus [JHK», «Ctpoenue
XpOMOCOMBI», « MUTO3)»; MarHUTHas
MO/Ieb-anIuIuKanus «JleneHue KineTkmy;
moaenb JJHK.

Obopyoosanue: CBETOBON MUKDP OCKOI U
MUKp onpemnapat «KapuokruHe3 B KJIeTKax
KOp €lIKa JTyKa.

Jlabopamopnuvie u npakmuueckue
paoomowi:

JlabopaTtopHast pabota Ne 3.
«HaOmronenrne MuTo3a B KIETKAX
KOHUYMKA KOp ElIKa JIyKa Ha TOTOBBIX
MUKD OTIp €nap aTtax»

Y PUCYHKaX CTaJUU MUTO3A.
PackpsiBaTh OMOIOTHYECKUI CMBICIT
MHUTO3a

5.2

Dopmel
P a3MHOXKEHUS
OpPraHUu3MOB

®op MBI pa3MHOKECHUS OPTAaHU3MOB:
Oecroyioe U MOJI0BOE.

Buaer Gecronoro pa3MHOKEHUS:
JICICHUE HAJIBOE U TIOYKOBAHUE
OJIHO- 1 MHOT'OKJICTOYHBIX,

Crop 000pa3oBaHue, BETETATUBHOE
pa3MHOKEHHE.

MKy CCTBEHHOE KIIOHUP OBAHKE
OpTaHU3MOB, €0 3HAUCHUC
JUTSICEITCKITNH.

[ToroBOE pa3MHOKEHHUE, ETrOOTITUIHS

oT OecroJioro.

PackpbIBatrh coqepkaHue Tep MUHOB
Y TIOHATHI: Pa3MHOXKEHUE, KIIOH,
MOJIOBBIE KIIETKH (TaMEThI),
STAIEKIIETKA, CIIEpMATO30HU/l, 3UTOTA,
JIeJIEeHUE HaJIBOE, TOYKOBAaHUE,
cropyasinus, ¢pparMeHTanus,
BErE€TATUBHOE Pa3MHOXKECHHE,
CEMEHHOE P a3MHOXKEHHE, OTIbIJICHUE,
JIBOMHOE OTIOIOTBOP €HHE, TTOJIOBHIC
YKEJe3bl, CCMEHHUKH, IMYHUKH,
OIUIOJIOTBOP €HUE (HAP Y>KHOE,
BHYTp €HHEE).
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Jemoncmpayuu:

Tabauywvl u cxemvl: «DopMbl
Pa3MHOKEHHs OPTaHU3MOBY, «/[BOHOE
OIUIOJOTBOP EHUE YIBETKOBBIX
pacreHui», «Jlemenne KieTku
Oakrepun», «BereratuBHoe
pa3MHOKEHHE pacreHnin», « CTtpoeHne
IIOJIOBBIX KJIETOK»

XapaxkTepu3oBaTh 0COOCHHOCTH

1 3HaUCHHUE OECII0JIOr0

1 II0JIOBOT'O CITOCOOO0B

Pa3MHOKCHHS.

BrinensaTs BuabI Oecroioro
Pa3MHOKCHHUS ; BBISBIISITH B3aUMOCBSI3H
MexIy hopMaMu U ciocobamu
Pa3MHOKEHHS, ¥ KX OMOJIOTHICCKIM
3HAYCHUCM.

Brnaners mpueMamu BEreTaTHBHOTO
Pa3MHOKEHHS KyJIbTYPHBIX PaCcTCHUN
(Ha mpuMep e KOMHATHBIX ).
XapakTepu30BaTh MOJTOBHIE KICTKH:
STUIICKJIETKH, CIIEP MATO30U/IbI;
BBISIBIISITH OCOOCHHOCTH

UXCTP OCHUS

5.3

Meiio3s

Meriios. Ctanuu merio3sa. [Iponeccsl,

IIP OUCXOIAIIME HA CTAIUAX MEN03a.
[ToBenenune XxpOMOCOM B MEUO3E.
Kpoccunrosep. buonornueckuii cMbICT
Y 3Ha4Y€HUE Meno3a.

JMemoncmpayuu:

Tabauyvl u cxemvl.: «JleneHNE KIICTKN,
«Merno3s».

Obopyoosanue: moaens JTHK;
MarHUTHas MO/IEJb-aNMINKAIS
«/lemenue xKiIeTKkm»

PackpsIBatTh cosiep ;kanue Tep MUHOB

Y TIOHSTUNA: MEUO3, KOHBIOT AU
XpOMOCOM, TIEp €Kp eCT (Kp OCCUHTOBED )
XpPOMOCOM, F'aMETHI.

XapakTrepu30BaTh MEH03 KaK CIoco0
KJIETOYHOTO JEJIEHHUS; ONUCHIBATh MEUO3
0 CTaJINsIM; CpaBHUBATH CTAJIMHM Meil03a
Y MHUTO34.

Pa3nnyate Ha puCyHKax craJuu MEN03a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHHUE
Meno3a
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5.4 | O6pa3oBanue I'amerorenes — nporecc 00pa3zoBaHUs PackpbiBaTh cojepikaHue Tep MUHOB
U pa3BUTHUE TIOJIOBBIX KJIETOK Y)KHBOTHBIX. Y IOHSITHI: TAMETOT€HE3, CIIEP MATOTECHE3,
MOJIOBBIX KIIETOK. [TonoBbIe skene3bl: CECMEHHUKU OOTEHE3, CIIEpMATO30M/ I, AKPOCOMA,
O1to JAOTBOP CHUEC n ANYHHUKH. O6p 4a30BaHUC U PA3BUTUC HﬁHCKHeTKa, IOJIAP HBIC TCJIbLA.
TIOJIOBBIX KJIETOK — TaMeT (CrepMaTo30u 1, XapakTepu30BaTh 0COOCHHOCTH
STUIIEKJIETKA ) — CIIep MaTOTEHE3 raMeToTeHe3a Y )KUBOTHBIX U €T0 CTaJI1H;
u ooreHe3. OcoOEHHOCTH CTp OCHUS MIOJIOBBIC KJICTKH )KUBOTHBIX M OTTUCHIBATH
SMIIEKIIETOK U CIIEpMATO30UIOB. P OLIECC UX Pa3BUTHS.
OmnonotrBopenue. [lapTeHorenes. CpaBHUBATh CIIEPMATOTEHE3 U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OMIIOOTBOP CHHUE,
Tabauywvl u cxemwr: «IlpssMoen Henp siMoe| OMOJIOTUYECKOE 3HAUCHHE
pasButue», «I'amerorenes OTUIOJOTBOP EHUS
y MJICKOTIUTAIOMINXH YETOBEKaY.
Obopyoosanue: moaenb MeradazHoi
XPOMOCOMBI, MUKP OCKOII,
MUKp onip enapathl « Criep MaTO30U bl
MJIEKOMMUTAIONIET0», «SINIeKIeTKa
MJIEKOTTUTAIOIIETOY .
Jlabopamopnuvie u npakmuuecKkue
pabomoi:
JlabopaTtopHast pabota Ne 4. « U3yuenue
CTPOEHHMSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKp OTIp €TIap aTax»»
5.5 | UuauBuayanpHOe WnnuBruyansHOE pa3BuTue (OHTOrEHE3).| PackpbIBaTh cojiep KaHUE TP MHHOB
pa3BUTHE OMOpHOHAILHOE pa3BUTHUE U TIOHATUIN: OHTOTE€HE3, SMOPHUOTEHE3,
OpTaHU3MOB (amMOpuorenes). Jtansl SMOP HOHAIBHOTO| 3Ur0Ta, AP 00JIEHUE, OIACTOMEDP B,

pa3BUTUA Y TIO3BOHOYHBIX )KHBOTHDBIX !

MopyJia, 61acryna, 6J1acToneNb,

45



®enepanpHas pabouas nporpamma | buomorus. 10-11 xnaccsr (6a30BbIl YPOBEHB)

JIpo0sieHue, racTp yjasius, OpTaHOTEHES.
[ToctamOproHanbHOE pa3Butue. Tumsl
NOCTAMOP MOHAJIBHOTO Pa3BUTHUSA:
npsMoe, He MpsIMoe (JIMYUHOYHOE).
Bnusaue cpensl Ha pa3BUTHE
OpTraHu3MOB; (aKTOPbI, CIIOCOOHBIC
BBI3BIBAThH BP O’KJICHHBIE YP OJICTBA.

Poct u pasBurue pacrenuit. OHTOrEeHE3
LIBETKOBOT'O pACTEHUS: CTP OCHNUE CEMEHH,
CTaJuu Pa3BUTHUA.

Hemoncmpayuu:

Tabauyvl u cxemol: « OCHOBHBIC CTaIUU
oHTOTeHe3a», «IIpsiMoe u Henp amoe
pa3BUTHEY, «/[BOMHOE OTII0I0TBOP €HUE
YIIBETKOBBIX PaCTEHUID)

racrpyJia, HeMpyJa, OpraHOr€HeE3;

3ap OJIBIIIEBBICITUCTKU: SKTOIEpMa,
Me30JepMa, SHTOIEpMa;

MOCTAMOP MIOHATBLHOE P a3BUTHE: TIPSIMOE
¥ HeTp sStMO€ (JTMIUHOYHOE); MeTaMop o3,
Meracropa, MUKpOCHOopa, MbLUIbIEBOE
3€pHO, CIIepMHUHU, 3aPOIBIIIEBBIN MEIIOK,
JIBOMHOE OIUIOJOTBOP CHHUE.

Onpenensite ATarnbl SMOP HOHATBLHOTO
Pa3BUTHS XOPJAOBBIX Ha CXeMax

U Mpenaparax U OMUCHIBATH P OLIECCHI,
P OUCXOASIIME HA KAXKIOM 3TaIle.
CpaBHUBATH NIEPUOBI OHTOTEHE3A;

P sIMOE U HEMP IMOE (JIMUMHOYHOE)
OCTAMOP MIOHATLHOE P a3BUTHE,

3ap OJIBIIIN YEIOBEKA U JIP yTHX

XOP IOBBIX.

OOBSICHATH OMOJOTUYECKOE 3HAUCHUE
pa3Butus ¢ MetaMop po30M;
OTPHUIIATETHHOE BIUSHUE AJIKOTOJIS,
HUKOTHHA N AP YI'UX TCP aTOI'CHHBIX
(dbaKkTOpOB HA pa3BUTHUE 3ap OJbIIIIA
YenoBeKa.

OnuceIBaTh T O11ECC ABOMHOTO
OTUTOIOTBOP €HUS Y IIBETKOBBIX
pacTeHuu

HToro yacoB 1o teme
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Tema 6. HaciieacTBeHHOCTH H U3BMEHYHMBOCTb OPraHM3MOB

6.1 | 'eneTuka — HayKa 1 [Ipenmer u 3a1a4n T€HETUKMU. PackpsiBaTh coziepkaHue Tep MUHOB

O HaCJIEACTBEHHOCTH Pousis nuronoruu v SMOp MOJOTUA Y TIOHSTUU: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUH T€HETUKU. Bxian (heHOTHUII, Xp OMOCOMBI, aJIJIeTbHBIE TEHbI
POCCUICKUX U 3apyOSKHBIX YUEHBIX (anyenu), rOMO3UroTa, reTep O3UroTa,
B pa3BUTHE T'€HETUKH. METOIbI TEHETUKH | JOMUHAHTHBIN NP U3HAK (TEH),
(THOP UTOTTOTUIECKHM, pEIeCCUBHBIN MpU3HAK (T€H), YUCTast
LIATOT€HETUY €CKUI, MOJIEKYJISIPp HO- JWHUS, THOP U,
TEHETUYECKUIN). [IepeduncnaTe U Xxap aKTEP U30BAThH
OCHOBHbBIE T'€HETUYECKUE TTOHATHS. METOIbl TEHETUKU: THOP UT0IOT MU ECKHIM,
['eHeTnyeckasi CHMBOJIMKA, UTOTE€HETUY €CKHI, MOJIEKYJISIp HO-
UCIIOJIb3yEMasi B CXEMaXx CKPCIIMBAHUN. | FreHETHYCCKUI; JOMUHAHTHBIE
Jemoncmpayuu: Y P €LIECCUBHBIC TP U3HAKU P ACTECHU
Ilopmpemuwi: I'. Mennens, T. Mopram, Y )KUBOTHBIX.
H. W. BaBunos, C. C. YerBep ukoB, ITonp30BaThCSI TEHETUIECKOM
H. B. TumodeeB-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOMN
Obopyoosanue: MOJLIb- ANMIIUKAIUSI JUJ151 3aITUCH TEHOTUITHY ECKUX CXEM
«MOHOTUOP MIHOE CKp CIIUBAHUEY, CKp €IIIMBAHUS
rep Oapwuii «I"opoX MOCEBHOM»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BaHUS PackpriBaTh coneprkaHue TEpMUHOB

HacJeI0BaHUs TP U3HAKOB, YCTAHOBJICHHBIE Y TIOHSATUIA: MOHOTUOP UAHOE

P U3HAKOB. I'. Mennenem. MoHnoruOp ugHOE CKpeluBaHue, (PEHOTUITMUECKHE

MoHorubpugHoe CKp eIIMBaHUE. 3aKOHETUHOOOP a3us T'p YIIIBI, THOPUIOIOTHYSCKHIA METOI,

CKp €IIIBAHKE rudbpua0B niep Boro nokosieHus. [IpaBuinol yucTeie TMHUN, JOMUHUP OBAaHUE T€HOB

JIOMUHUP OBaHUSI. 3aKOH P aCIICILICHUS
MpPU3HAKOB. ['MIOTE3a YMCTOTHI TaMeT.

ITonnoeu HemoJjiHOE AOMHWHHUP OBAHHUC.

(MoJTHOE, HETIOJIHOE), P acCIIeIJICHUE
B ITIOTOMCTBE.
OmnuceIBaTh METOJIMKY TP OBEICHUS

47



®enepanpHas pabouas nporpamma | buomorus. 10-11 xnaccsr (6a30BbIl YPOBEHB)

Jemoncmpayuu:

Ilopmpemui: I'. MeHnnensp.

Tabauywvl u cxemvl: «MoHOTHOpUAHOE
CKp €LLIUBAHUE U €T0 IUTOTEHETUYECKAS
OCHOBa», «3aKOH pacCUICIUIEHUS U €TO0
LIUTOT€HETUYECKAsi OCHOBA», «3aKOH
YUCTOTHI FaMET».

ObopyoosaHue:

MoJeNu-anmnkaiuu « MoHOruopuaHoOe
CKpelmuBanue», «Hemonnoe

JOMUHUP OBaHue», repoapuii «['opox
IIOCEBHOW»

I'. MeHnenemMonbITOB 1O U3Y4YECHUIO
HaCJIeI0BaHUs OTHOM Maphl P U3HAKOB
y TOpOXa MOCEBHOTO.

PackpbiBaTh copepxaHuE 3aKOHOB
eIMHO00pa3us THOP U0B MEPBOTO
MOKOJICHUSI ¥ 3aKOHA PaclleIICHUs.
OOBSICHATH TUMIOTE3Y YUCTOTHI TAMET.
3anuchiBaTh CX€Mbl MOHOTHOP UJTHOTO
CKp €IIIUBaHUS, OOBICHITH €ro
IIUTOJIOTUYECKUE OCHOBBI U PElIaTh
TEHETUYECKHUE 3a/1auu

HAa MOHOTHOpPHUJHOE CKpElIUBAHUE

6.3

JurubpugHoe

CKp €IIIBAHUE.
3aKOH HE3aBUCUMOT'O
HacClIeI0BaHUS

P U3HAKOB

JlurubpugHoe CKp eluBaHue. 3aK0H
HE3aBUCUMOTO HACIIEJOBAHUS
npu3HakoB. LluToreneTnueckrie 0CHOBBI
JUTHOP UTHOTO CKp EIMBAHMUS.
AHanu3upyouee CKp eluBaHue.
Hcnonbs30BaHrEe aHATU3UP YIOLIETO
CKp €LLIUBAHUS 151 OIIP €/1€TICHUS
TreHOTHUIIa 0COOu.

Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauyel u cxemwvl: «urndpuanoe
CKpemuBanue», « Lluronoruueckue

OCHOBBI I[I/IFI/I6p HIHOTI'O CKP CIIUBAHUA .

ObopyoosaHnue: MOACTb- aNTUTHUKALINS
«JluruGp uaHOE CKp EITUBAHUE)

PackpsiBaTh copepkaHHE TEPMUHOB

Y TIOHSTHI: TUTHOP MHOE CKp CIIMBAHUE,
aHAJIU3UP YIOUIEE CKP CIINBAHUE.
OmmceiBaTh OnBITH I'. Mennmens

10 U3YYEHUIO HACIEAOBAHUS ABYX Iap
P U3HAKOB Yy TOP0OXa MOCEBHOTO.
PackpsiBaTh coqiepxaHue 3aKOHa
HE3aBUCUMOTOHACIEIOBAHUS TP U3HAKOB,
[IpuMeHsATh MATEMATUYECKHUM P aCUET

C TIOMOIIIBIO METO/1a TIEP EMHOKECHUSI

BEP OSTHOCTEH U 3aITUCh C TIOMOIIBIO
(EHOTUITMYIECKUX PaaUKaIOB
pacIIEeIUIEHUs P U3HAKOB Y TIOTOMKOB

1o (GEHOTUITY U TCHOTHITY .

3anuceIBaTh CXEMBI JUTHOP HITHOTO
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CKp €IIUBaHUS, OOBSICHITh €r0
ATOJIOTUYECKHUE OCHOBBI U P €IIATh
TEHETUYECKHUE 3a/1aui Ha TUTUOp UTHOE
CKp ELIBAHUE

6.4

CuemieHHoe
HaCJIEIOBAHUE
P U3HAKOB

CuemnieHHoe HacaeA0BaHNUE P U3HAKOB.
Pa6ora T. Moprana no cuersieHHOMY
Haclen0BaHuIo reHoB. Hapyienue
CLICTIJICHUS] TEHOB B PE3yJbTaTe
KpPOCCUHIOBepa. XpOMOCOMHAs TEOP Usl
HACJIEICTBEHHOCTH.

['eneTnueckue KapThl.
Jemoncmpayuu:

llopmpemwi: T. Mopras.

Tabauyvl u cxemol: «Mero3,
«I'eneTnueckne Kap Tbl paCTEHUH,
KUBOTHBIX U YETOBEKA,
«B3anMoiericTBHE aJlIeIbHBIX TEHOBY.
Obopyoosanue: MUKpoOTpenapar
«lpo3oduna» (Hopma, MyTaluu GopMbl
KPbUIBEB M OKPaCKH T€Na), MUKPOCKOTI,
Mozenb-anmukanus «llepekpecr
XPOMOCOM.

Jlabopamopuvie u npakmuueckue
pabomoi:

JlabopartopHas padota Ne 5. «U3yuenue
pe3yIbTATOB MOHOTHOP UAHOTO

U IUTUOP UIHOTO CKp eLIMBAHUS

PackpriBaTh conepxaHue TEpMUHOB

Y TIOHSITUH: CLEIJIEHHOE HACIEIOBAaHUE
P U3HAKOB, PEKOMOUHAIMS T€HOB,
TEHETUYECKHUE Kap Thl XP OMOCOM,
MOpTaHU/A.

Ha3zpiBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOU TEOP MU
HacnencreeHHoctu T. MopraHa;
packpbIBaTh CoJiep KaHue padoThl

T. MopraHa 1o CUEIUIEHHOMY
HACJIEI0BAHUIO I€HOB U ITPp NYMHBI

Hap yLIEHUS CUEIUICHUS MEXY T€HAMM.
3anuceIBaTh CXEMBbI CKp CLIIUBAHMS

IIPU CLETUIEHHOM HacCJIEA0BaHUH,
OOBSCHATH TP UIMHBI PEKOMOMHAIIUU
T€HOB, OIP €AENATh YUCIIO I'PYyIIII
CLICTUICHUS T€HOB; P elIaTh TEHETUYECKUE
3aJ1a4¥ Ha CLEIJIEHHOE HACIIeI0BaHNE
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y 1p030(uiibl Ha TOTOBBIX

MHUKP OTIp ENap aTax»
6.5 | ['eneruka noua. I'enernka nosna. XpoMOCOMHOE PackpriBath conepkaHue TEP MUHOB
HacnenoBanue OIIp €/I€ICHHUE TI0J1a. AYTOCOMBI U TIOHSTUI: XPOMOCOMHBIN HA0OpP,
HIp U3HAKOB, Y TI0JIOBBIE XpOMOCOMBL. ['OMOTameTHbie | ayTOCOMBI, II0JIOBBIE XP OMOCOMBI,
CUEIUICHHBIX C I10JIOM Y TETEP OTaMETHBIE OPTAHU3MBI. TOMOTAaMETHBIN MOJI, TETEPOraMETHBIN
HacnenoBanue npu3HakoB, CLEIUIEHHBIX | T0JI, CLUEIJIEHHOE C TI0JIOM HACJIEI0BAaHHE
C TIOJIOM. P U3HAKOB.
Jemoncmpayuu: OOBICHATH IUTOJIOTUUYECKUE OCHOBBI
Ilopmpemui: I'. Menaens, T. Mopras, XPOMOCOMHOTO MEXaHU3Ma OIIp €EIECHNUs]
H.. BaBunos. 110J1a Y pa3jlIn4HbIX OPTaHU3MOB.
Tabauywvl u cxemvr: «I'eHeTuka nomaay, CpaBHHBaTh 3aKOHOMEP HOCTH
«3aKOHOMEPHOCTH HACIIEIOBaHMUS, HACJIEIOBAHUA IPU3HAKOB, CLICTUIEHHBIX
CUEIUICHHOTO ¢ noJ0oM», « KapuoTursl Y HE CLUEIUICHHBIX CNOJIOM. Pemate
YEJIOBEKA U KUBOTHBIX» TEHETUYECKHUE 3aJ]a4M HA HACIIEIOBAHUE
CUEIUICHHBIX C TTOJIOM TP U3HAKOB
6.6 | I3MeHYnBOCT®D. N3menunBoCTh. BUABI N3MEHUMBOCTH: PackpsIBaTh coiep:xkaHue TEp MUHOB
Henacnencreennas HEHACJIEJCTBEHHAs U HACJIEICTBCHHAS. Y TIOHSATHNA: U3MEHUYHUBOCTB,
U3MEHYNBOCTD Ponb cpensl B HEHACIEACTBEHHOM HACJIEACTBEHHAs] U3MEHYMBOCTb,

M3MEHUYMBOCTU. Xap aKTep UCTUKA
MOTU(PUKAITMOHHON U3MEHYMBOCTH.
BapuannonHsiil ps1 v Bap HallMOHHAS
kpuBasi. Hopma peakiuu npu3Haka.
KonnaecTBeHHBIC M KaUECTBEHHEIC
MPU3HAKA U KX HOpMA P CaKIIUH.
CaotictBaMo 1u(DUKAITUOHHOM
W3MEHUYMBOCTH.

HEHACJIEJCTBEHHAs] U3MEHYMBOCTb,
MOAU(UKAIIMOHHAS U3MEHUYUBOCTb,
Bap MaLIMOHHBIN PsJI, Bap MaHTAa,
BapuUalMOHHAsI KpUBasl, NpU3HAK,
HOpMa peaKuH, KOJIMYECTBEHHbIE
Y KAaYECTBEHHBIE NP U3HAKHU.
Knaccuduimp oBats BUIbI
MU3MEHUYHUBOCTU U BBISBIISTH MX
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Jemoncmpayuu:

Tabauyel u cxemvi: «Bunpl
U3MEHYUBOCTIY, « MoaudukamoHHas
U3MEHYUBOCTDY.

Jlabopamopnbsie u npakmuueckue

paoomowl:
JlaGopaTtopHast pabota Ne 6. «3yuenue

MOAU(PUKAITMOHHON N3MEHUYHBOCTH,
IIOCTP OCHHE BAP UALIMOHHOIO Psila
Y Bap MAaLIMOHHOU Kp UBOW»

OMOJIOTUYECKHE 0COOCHHOCTH.
[TepeuncnaTe cBOMCTBA
MOTU(PUKAIIMOHHO N U3MEHYHUBOCTH

1 0OBSACHATH €€ 3HAUCHHUE

JUJ1 OpTaHU3MOB.

PaznmuuaTh KOJIMYECTBEHHBIC

Y Ka4ECTBEHHBIC NP U3HAKU; CTP OUTh
Bap MAIIMOHHBIN PsiJI, BAap HAIMOHHY IO
KPHUBYIO, BBIUUCIISITh CpPEAHEE 3HAUCHUE
np U3HAKa

6.7

HacnencrBennas
NU3MEHYUBOCTH

HacnencrBenHasi, iim reHOTUIIAY €CKast
U3MeHYUBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTb. M€e03 U MoJI0BOU
P O11eCC — OCHOBAa KOMOWHATHUBHOU
U3MEHUYMBOCTU. MyTallMOHHAs
U3MEHYUBOCTb.

Knaccudukanys MyTauuii: reHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTa 1 ip HYMHBI My TALU.
MyTarenusie (aKTOpbl.

3aKOH FOMOJIOTMYECKHX PSiJIOB

B HACJICICTBEHHOU U3MEHYUBOCTH
H. . BaBunosa. BuesaaepHnas
HACJIEICTBEHHOCTh U U3MEHYNBOCTb.
Jemoncmpayuu:

llopmpemuwi: I'. ne ®pus, H. . BaBunos.

Tabauyel u cxemvl: « MyTallMOHHAS

PackppiBath cosiep kaHUe TEp MUHOB

U MIOHSATHUI: HACJICICTBCHHAS
M3MEHYMBOCTHh, KOMOMHATHBHAS
U3MEHUMBOCTh, MY TaI[MOHHAS
U3MEHUYHUBOCTh, MYTaHT, My TallUU:
TE€HHBIE, Xp OMOCOMHbBIE, T€HOMHBIE;
TOJTUTUIOU TS, aHEYTUTOUIHSI, My TaTreHBI.
XapaxkTepu30BaTh HACICICTBEHHYO
U3MEHUYHMBOCTh; POpMYyIHUPOBATH 3aKOH
TOMOJIOTHYECKUX PSII0B

B HACJICJCTBEHHO N3MEHUMBOCTHU

H. . BaBunoBa 1 0OBSACHATH €ro
3HAYCHUEAIS OUOJIOTHH U CCIICKIIHH.
Knaccudummp oBath MyTaIiu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U TP UBOUTH
TP UMEP bl MY TALUU.

OOBSCHITH NMPUYUHBI BOSHUKHOBEHMS
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U3MEHUYHUBOCTD.
ObopyoosaHue: MUKP OCKOTI,
MuKponpenapart «Jpo3zoduiay (Hopma,
MyTauuu (OpMbl KpbUIBEB U OKpacka
Tena); KOMHATHbIE PACTEHUS C MEeCTP Oi
OKpaCKOM JIUCTHEB.

Jlabopamopnuvie u npakmuueckue
paoomol:

JlabopatopHast paborta Ne 7. «Ananus
MYTaIMi y 1p030(UIbl HA TOTOBBIX
MUKp OTIp €r1ap aTax»

MyTalui, poJib (PaKTOP OB-MyTareHOB.
CpaBHUBATh BUJbI MyTallui; BBISBIISTh
TP MYMHBI HACIIEJCTBEHHOU
U3MEHUYUBOCTH, UICTOYHUKH MYTarcHOB
B OKpyXarollen cpeae (KOCBEHHO).
XapaxkTepu30BaTh BHESAIEP HY IO
HACJIEICTBEHHOCTh M K3MEHYUBOCTD

6.8

I'eHeTuka denoBeka

I'enernka uenoseka. Kapuotun
YeIoBeKa.

OCHOBHBIE METOIbI TCHETHKH UCITOBEKA
reHeajI0oru4ecKuii, OJIM3HEIOBEIH,
IIUTONCHETHY ECKHI, OMOXMMHYECKH,
MOJIEKYJISIP HO-T€HETUY ECKH.
CoBpeMeHHOE OTp €/IEJICHUE TEHOTUTIA:
MOJTHOTEHOMHOE€ CEKBEHHUP OBAaHUE,
TEHOTHUIINP OBAHUE, B TOM YHUCIIE

¢ nomoibto I1I[P-ananuza.
Hacnencrennsie 3a001eBaHMs
YyeJI0BeKa: IeHHbIe 00JIE3HH, 00Ie3HU

C HacCJIeICTBEHHOM

TP €APACTIOI0KEHHOCTHEO, XPOMOCOMHBIE
0one3un. ComaTHUECKUE

Y T€HEP aTUBHbBIEC MYy TalIUU.

PackpsiBath coepkaHue TEp MUHOB

Y TIOHATUHN: Kap MIOTUI YeTI0BEKa,
IIUTOTCHETHYESCKUI METO,
IEHEaJIOTMYECKUI METO, POJAOCIOBHBIE,
OJIM3HELIOBBIN METOJ, HACIEACTBEHHbBIE
0oJie3HU: (MOHOTEHHBIE,

C HACJIEACTBEHHOM

P €I ACHOJIOKEHHOCTHIO,

XP OMOCOMHBIE), MEJIUKO-TE€HETUUECKOE
KOHCYJIbTUP OBaHHUE.

[lepeuncnsaTe 0COOCHHOCTH U3YYECHHUS
TCHETHKH YelI0BEeKa; P UBOIUTh

P UMEP bl HACIIECTBEHHBIX OOJIE3HEN
YelioBeKa, XapakTepu30BaTh METOJIbI UX
np 0(pMITaKTUKU; 00OCHOBBIBATH 3HAUCHNUE
MEIUKO-T€HETUYECKOTO
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CtBoJIOBBIC KJICTKH. [Ip MHIIUTIBI

3710p OBOI'0 00pa3a )KU3HU, TUATHOCTHUKH,
1p 0 PHITAKTUKH U JICIECHUS TeHETHY SCKUX
Oosie3Heil. MennKo-reHeTHIeCcKoe
KOHCYJIbTUP OBaHUE. 3HAUCHHE
MEIUITMTHCKOM TeHETHKHU

B TP €OTBP AIIICHUH | JICUCHUHU
TCHETUYECKUX 3a00JIeBaHMIA YEIOBEKA.
Jemoncmpayuu:

Tabauywl u cxemwi: «Hacnemosanme
pesyc-pakropay», «I'eHeTuka rpynm

Kp OBI.

JlabopamopHhble u npakmuyeckue
pabomoi:

[Ipaktuueckas padora Ne 2.
«CocraBiieHHE 1 aHAJIU3 P OI0CIOBHBIX
YEeIOBEKa»

KOHCYJIBTUP OBaHUS.
BrIsBnATh ¥ cpaBHUBATh MEXAY COOOM
JOMHMHAHTHBIE U P ELIECCUBHBIE TP U3HAKU
YeJI0BEKA.

CocTraBisTh M aHAJIU3UP OBATH
POJOCIIOBHBIE YEIOBEKA

HToro yacoB 1o teme

8

Tema 7. Cenexkuusi Opranu

3MOB, OCHOBBI OMOTEXHOJOTHH

7.1

Ceneknus Kak HayKa
U Ipolecce

1

Cenekuus Kak HayKa M Mp oLecc.

3ap OXIOCHUEC CCIICKIIMN 1 JOMECTUKAILIHA.

Yuenue H. Y. BaBuiioBa o neHtpax
MHOTO00pa3us U Mp OUCX OXKICHUS
KYJbTYPHBIX paCTCHHM.

L{eHTp bI TP OMCXOKICHHS JOMAITHUAX
YKUBOTHBIX.

CopT, nopojaa, mramm.

PackpriBare conepkaHue Tep MUHOB
Y IOHSATH: CEIEKIUs, COPT, TOPOJA,
ITaMM, JOMECTUKALMS,

WIN OJOMAIIHUBAHUE, LEHTP bl
MHOT000pa3us U Mp OUCXOKICHUS
KYJIbTYPHBIX PaCTEHUI

¥ KMBOTHBIX, THOPUIU3AIMS,
UCKYCCTBEHHBIH 0TOOD .
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Jemoncmpayuu:

llopmpemwvi: H. 1. BaBunos.
Tabauysl u cxemol: xapta «L{eHTpBI
MHOT000pa3us U Mp OUCX OXKICHUS
KYJIbTYpHBIXpacTeHui», «Ilopoasl
JIOMAITHUX XKUBOTHBIX», «CopTa
KyJbTYPHBIX PaCTEHUI.
Obopyoosanue: MyJIsIKY TUIOJ0B

¥ KOPHEIIO0B TUKUX GopM U
KyJIbTYpHBIX COPTOB PaCTECHUM;
rep 0apuii « CenbCKOX035HCTBEHHBIC
pacTeHus»

Ha3piBaTh ¥ CpaBHUBATH OCHOBHBIC
ATaIbl PA3BUTHS CEIICKIIHH.

Nznarate yuenue H. M. BaBuiosa

0 LIEHTPax MP OUCXOKIACHUS KYJIbTYPHbIX
pacTeHHUIA; pa3IudaTh EHTPHI Ha KapTe
MHUpa, CBA3BIBATh UX MECTOIOJI0KCHHE
C 0YaramMyl BO3HHUKHOBEHUS JIP EBHEHIIIIX
UBUJIN3ALUH.

CpaBHHBATB COpTa KYJIBTYPHBIX
pacCTeHMIA, TOP OBl TOMAIITHUX
KUBOTHBIX M UX TUKHX P €KOB.
OrneHUBATH POJIb CEIEKIIUU

B 00€CIedeHIH P 0J0BOJILCTBEHHO I
0€30MacCHOCTH Y€JI0BEYECTBA

7.2

Meronasl n
JIOCTUKEHUS
CEJIEKLIUU P aCTECHUI
U JKMBOTHBIX

CoBpEeMEHHBIE METOIBI CETIEKIIUH.
MaccoBblii U UHIMBUAYaAJIbHBIN OTOOPBI
B CEJIEKIIMHM PACTCHUN W KUBOTHBIX.
Onenka skcrepbepa.

biu3kop 0ACTBEHHOE CKp EIIMBAHUE —
UHOp uauHT. Yucrass TuHUS.
CxkpelprBaHue YUCTHIX JIMHUM.

["eTep o3uc, niau rubpumHAs cuia.
HepoxactBeHHoe Ckp elimBaHue —
ayTOpuaunr. OTaaneHHas
ruOpuaAN3aLus U eeyCIleXH.

M cKyCCTBEHHBIM MyTareHe3 v oy YeHUe
MOJIUIION0B. JlOCTVKEHUs CeNeKkunn

PackpsiBath cofep )kaHUe TEP MUHOB

Y TIOHSITHI: HCKY CCTBEHHBIN 0TOOD,
MacCoOBbIN OTOOP, MHANBUAY ATbHbBIN
0TOOP, PKCTEpbEp, OIMIKOP OJICTBEHHOE
CKp €LLIUBAHUE, YUCTAs IUHUS, TE€TEP O3UC,
HEP OJCTBEHHOE CKp €ILIMBAHUE,
UCKYCCTBEHHBII MyTareHes,
nonuriouasl. CpaBHUBATH (GOP MBI
UCKYCCTBEHHOT'O 0TOOpa (MaccoBOro

Y UHIUBUAYaJIbHOIO), BUbI

rudp uau3ayu (OJTU3KOP OICTBEHHO N

¥ OTJAJICHHOM), CIOCOOBI TIOJTYYEHHUS
HOJIMIIOHU]IOB.
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paCTEeHH, ’KUBOTHBIX

UMUKP 0Op TaHU3MOB.
Jemoncmpayuu:

Ilopmpemui: 1. B. MuuypuH,

I'. A. Kapneuenko, M. @. l1BaHOB.
Tabauyel u cxemvi: «OTHATCHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®. BanoBay, «Ilonumionausy.
ObopyoosaHrue: MyJIsIKU TUTIOJ0B U
KOPHEIUIOJ0B IUKUX (PopM U
KyJIbTYPHBIX COPTOB PaCTECHUM.
Jlabopamopnusie u npakmuueckue
padomoi:

Oxckypceusi «OCHOBHBIE METOJIBI U
JTOCTUKEHUS CENIEKIIMU PaCTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO,
IIEMEHHY10 hepMy,

COP TOUCTIBITATENbHBIA Y4aCTOK

WIU TEIUTUYHOE XO35UCTBO)

[IpuBoauTh MpUMEP Bl TOCTUKEHUI
CEJIEKLIMU PACTEHUMN U KUBOTHBIX

7.3

buorexuonorus
KaK OTpacib
TP OM3BOJICTBA

buorexHomorus  kak ~ OoTpacib

P OU3BOJCTBA. | €HHAsl MHXKEHEp Usl.
Otanbl co3aanus pexkomouHantHoi JJTHK
U TPaHCT€HHBIX OpraHu3mMoB. KierouHnas
uHxeHepud. KiieTouHble KyJIbTYpbl.
MUKp OKITOHAJIBHOE P a3MHOKEHNE

pacrenuit. Kitonup oBanue
BBICOKOIIP OJTY KTUBHBIX

PackpbiBaTh cojeprkaHue TEPMUHOB

Y TIOHATHI: OMOTEXHOIOTHS, KJIETOUHAS
WHXEHEP s, TeHHASIUHKEHEP U,

KJIOHWp OBaHUE, TP AHCT€HHbIE
opranusmel, MO (reHeruuecku
MOJU(PUIIP OBAHHBIE OPTAHU3MBI).
Xapakrepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciib TP OU3BOJCTBA, OCHOBHBIE
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CEJIbCKOX 03 MCTBEHHBIX OP TaHU3MOB.
DKOJOTUYECKHUE U STUYECKUE TP 00JIEMBI.
I'MO — renerndecku

MOAUGUITUP OBAaHHBIC OP TAHU3MBI.
JMemoncmpayuu:

Tabauywst u cxemol: «OOBEKTHI
OuoTexHoJorum», «Knerounsie
KyJbTYPbl U KIIOHUP OBAHUEY,
«KoHCcTpyupoBaHueun mnepeHoc reHos,
XPOMOCOM)»

JOCTHKEHHSI OMOTEXHOJIOTUH B 001aCTH
TP OMBIIIEHHOCTH, CETbCKOTO X031 CTBA
Y MEIUIUHEL.

[Tepeducnsate U Xxap akTepru30BaTh
OCHOBHBIEMETO/IBI U JOCTHKCHUS
OMOMHKEHEP UH.

OO0cy)natTh 3KOJOTUYECKHE

U OTUYECKUE ACMEKThl HEKOTOP bIX
HCCIIEIOBAHMM B 001aCTH
OMOTEXHOJIOTUH (KJIOHUPOBAHMS,
UCKYCCTBEHHOT'O OTLJIOJIOTBOP EHUS,
HaIp aBJIEHHOTO U3MEHEHUSI FEHOMA

U CO3JIaHUsl TPAHCTC€HHBIX OPTaHU3MOB)

HUToro uacoB 1o Teme 3
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 34

YACOBIIOITPOI'PAMME
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11 KJIACC
HanmMenoBaHue
No KomaunuaectBo OCHOBHBIE BUJIBI 1€ TEIHHOCTH
pas3ziesioB U TEM [IporpamMHOE coaiep KaHue
/o 4acoB oOyuaroumxcs

y4eOHOT 0 MpeaMeTa

Tema 1. JDBoOJIONMOHHAS OHOJIOTHUSA

1.1

IBOJIIOIIUSA U METOIBI
€€ U3yUCHUS

1

[IpeanoceuIkn BO3HUKHOBEHMS
ABOJIFOIMOHHOM TEOP MU. DBOJIOLIMOHHAS
TEOpHs U €€ MECTO B OUOJIOTHUH.
Brnusinue 3BOTIOUMOHHON TEOP MU

Ha pa3BUTHE OMOJIOTHH U P yTUXHAYK.
CBuaeTenbcTBa 3BOTIOLMH.
[TaneoHTOJIOTUYECKHUE:
MOCJIEIOBATENBHOCTD MOSIBJIECHUS BUAOB
B NMAJICOHTOJIOTUYECKOM JIETOTIUCH,

nep exoJIHbIe (POP MBI.
buoreorpaduueckue: cxo1cTBO

U pazimuue payH UQIop MaTep MKOB

U OCTPOBOB. DMOPHOJIOTUYECKHUE:
CXOJICTBaH pa3iuyusi SMOP MOHOB P a3HbIX|
BUJIOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHUE:
TOMOJIOTHYHBIE, aHAJIOTUYHBIE,
pYAMMEHTapHbIE OPTaHbl, AaTABU3MBL.
Momnekynsip Ho-OMOX UMWY ECKHE:
CXOJICTBO MEXaHH3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackpbiBath coaep>kaHue Tep MUHOB

Y TIOHSATUI: HBOJTIOLINSA, TIEP €XOIHBIE
(dopMbl, PUITOTEHETUYECKUE P SJIbI,
BUBI-D)H/IEMUKH, BUIBI-P €ITUKTHI,
3aKOH 3ap OJBIIIEBOT0 CXOJCTBA,
OMOTEHETUYECKHI 3aKOH,
TOMOJIOTUYHBIE Y aHAJIOTUYHbBIE
OpTaHbl, PyJIUMEHTAp HbI€ OPTaHBI,
aTaBU3MBI.

[lepeyucnarb OCHOBHBIE 3TAIIbI PA3BUTUSA
ABOJIFOLIMOHHOW TEOP UM.
Xapakrepu3oBaTh CBUICTEIIHCTBA
ABOJIIOLIMU: NTAJIEOHTOJIOTUYECKUE,
ouoreorpaguueckue,

AMOP HOJIOTUYECKHE, CP ABHUTEIBHO-
aHATOMHUYECKUE, MOJIEKYJISIPHO-
OMOXMMHUYECKHUE.

[IpuBOAUTE TIPUMEPHI TEPEXOTHBIX
dbopM OpraHu3MoB, (PUIOTrEHETUUYECKUX
PSI0B.

[IpuBoauTh GOPMYJIHPOBKUA 3aKOHOB
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METa0O0JIMYECKUX MyTeH Yy BCEX >KMBBIX
OpTaHU3MOB.

Jemoncmpayuu:

Hopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. lapsun, B. O. KoBaneBckui,

K. M. bap, O. I'ekkens, ®. Mrosep.
Tabauywt u cxemol: «PazButne
OpTaHUYECKOT'0 MUpa Ha 3eMiie»,
penbedHbie TaOIHIIBI «3ap 0bIIIN
NO3BOHOYHBIX KUBOTHBIX),
«APXEOnTEP UKC».

Obopyoosanue: buoreorpadudeckas
KapTa Mupa; KoJuiekuus «Dopmbl
COXPAHHOCTH HMCKOIAEMbIX )KUBOTHBIX
Y PACTEHUI; BIAYKHBIE Mp enapaThl
«Pa3ButHne Hacekomoroy, «Pa3Burue
JIATY LKW

OHMOTEHETHYECKOTO U 3apOoAbIICBOTO
CXO0OCTBa

1.2

Hcropus pa3sutus
TP €7ICTaBJICHUN
00 3BoIIOLINN

OBomronuonHasa teopus Y. JlapBuHa.
[IpennochuIki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKyIITHE CHITBI
IBOJIIOIMH BHUJIOB 110 Jlap BUHY
(M3OBITOYHOE PA3MHOXKEHNE

pU OTPAHUYEHHOCTH P ECyPCOB,
HEOIIp e/IeIeHHAs N3MEHYUBOCTb,
O6opb0Oa 3a cyImecTBOBaHHE,
€CTeCTBEHHBIN O0TOOD).
CuHTeTn4ecKasi Teop usi IBOJIIOINU

PackpsiBaTh coliepxaHue TEP MUHOB

Y IIOHSITUI: CHCTEMAaTHKa, €CTECTBECHHbBIN
Y HCKYCCTBEHHBIN 0TOOP .
Xapakrepu3oBaTb OCHOBHBIE
ABOJIIOIMOHHBIC UAEH, KOHLICIILINU

U TEOPUM; CPABHUBATh B3TJISAbIHA BU/I
u 3BoJiroruio K. JInnnes, JK.b. Jlamapka,
Y. /lapBuHa.

OuenuBaTth BKJIaJ JIMHHES B pa3BUTHE
CUCTEMATHUKH W OOBSICHAThH TP HHITUIIBI
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(CTD) u ee OCHOBHBICTIOIOKEHUS.
Jemoncmpayuu:

Hopmpemuwi: K. JIunnen, X. b. Jlamapk,
Y. {apsus.

Tabauysr u cxemwl: «llomynsuumny,
«Kapra-cxema mapuipyTa MmyTenIecTBuUs
Y. Napsuna», «opMbl 60pbOBI

3a CyIIECTBOBaHUE», « ECTECTBEHHBIN
oTO0p», « MHOTOOOpa3me copToB
pacteHuit», «MHorooOpasue mop o
YKUBOTHBIX )

OMHApHOW HOMEHKJIATYPBI.
Xapakrepu3oBaTh COJIepKaHUE

Y 3Ha4YCHUE HBOJIIOIMOHHON KOHIIEHITUN
K. b. Jlamapxka.

O1ieHUBaTh €CTECTBEHHO-HAYYHbIEC

U COIMaJIbHO-3KOHOMUYECKUE

P €IMOCHIJIKM BO3HUKHOBEHUS
sBOJIIOLIMOHHOM Teopun Y. JlapBuHa.
PackpriBaTh coeprxkaHue 3BOTIOLIMOHHON
teopunY. JlapBrHA; CpaBHUBATH

HEOTIP €JIETICHHYIO U OTIP €/IEJICHHY 10
U3MEHYUBOCTbh, €CTECTBEHHBIN U
WCKYCCTBEHHBIN 0TOOP, (GOpP MBI O0PBOBI
3a CylECTBOBAaHUE.

OnuchIBaTh MOJTOKEHUSI CUHTETUY €CKOM
Tteopuu dBoionuu (CTI) u 0OBICHITH
€€ 3HaYeHUE ITONOJIOTHHA

1.3

Bun: xpurepuu u
CTpYKTypa.
ITomynAnus Kak Kak
JJIeMEeHTap Has
€QVHULIA BUAA

Mukp osBostronus. [lonynsanus kak
SAUHULIABUIA U DBOJIIOIUH.
Jemoncmpayuu:

Tabauywvl u cxemvr: «Ilomynsamum,
«MyTanroHHass U3MEHYHUBOCTbY.
ObopyoosaHrue: MUKP OCKOTI,

MHUKp omipenapat «/Jlpo3zoduna» (Hopma,
MyTauu (OPMBIKP bLTEEB B OKP aCKH
Tena), Moienb-anminkanus «llepekpect
XPOMOCOM.

PackpsiBath coneprkaHue Tep MUHOB

Y TIOHSTHI:MUKP O3BOJIFOITHS, BU/I,
KpUTEp MM BUIQ, apeaJl, MOy IS,
reHO(OHI, MyTaIlKi, KOMOMHAIIUN
T'EHOB.

XapaxkTepu30BaTh BUJ KAK OCHOBHYIO
CHCTEMATHYECKYIO SAUHUILY

U IICJIOCTHY IO OMOJIOTHYECKYIO CUCTEMY.
Brigenats kputepun Buma

(Mop posornueckuii, GU3NOTOTUICCKHUH,
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Jlabopamopnuvie u npakmuyeckue

paoomowi:
JlaGopatopHas padbora Ne 1. «CpaBHeHue

BUJIOB 110 MOP (POJIOTHUECKOMY
Kp UTEP UIO»

OMOXUMHUYECKUI, TeHCTUICCKUI,
AKOJIOTUYECKHM, reoTpadruuecKuii)

Y MIPUMEHSTh KPUTEP UM JJI ONUCAHUS
KOHKp €THBIX BUOB.
XapakTepu30BaTh NOMYIAIUIO KaK
CTPYKTYPHYIOEAUHUILY BUJIA U
SBOJIIOLINM.

OnuceiBaTh NOMYJISIIUAIO IO OCHOBHBIM
MOKa3aTellsiM: COCTaB, CTPYKTypa

1.4 | ABwKyuiye CUbl JBKymue cruibl ((pakTOpbl) SBOMIONUH | PacKpbIBaTh COEpIKaHUE TEP MUHOB
(ameMeHTap Hble BHUJIOB B Npupoae. MyTallMOHHBIN U TIOHITUIN; KOMOWHATUBHASA
(bakTOP b1) BOJTIOLIUU MpOoIeCC U KOMOMHATUBHAS W3MEHYMBOCTb, My TallUH, My TAIIUOHHBIN
U3MEHYUBOCTD. [lOMmysiinoOHHbBIE BOJIHBI | P OLIECC, MOMYJISIIMOHHBIE BOJIHBI,
u apeitd reHos. M3onauusa u Mmurpanus. | apeid reHoB, U30JSALMs, MUTP ALIUH.
JMemoncmpayuu: Xapakrepu3oBaTh JIEMEHTap HbIE
Tabauysl u cxemvl: «JIBUOKYIIUE CUIIBI (baKTOP b SBOJIOIMH: MY TAIITHOHHBIN
HBOJIFOLIAM npoiecc, KOMOMHATUBHAS
U3MEHYUBOCTD, OMYJIALIMOHHBIE BOJIHBI,
npeti reHoB, N30SI, MUATD AITHsl.
YcraHaBiauBaTh MNP UUUHHO-
CJICZICTBEHHBIE CBSI3U MEK]TY
MEXaHU3MOM U P€3yJbTaTOM JIEUCTBUS
JBIDKYILIMX CHJI (3JIEMEHTAap HbIX
(haKTOp OB) PBOJIIOIIIH
1.5 | EcrectBeHHBIi 0TOOD EcrecTBeHHBIN 0TOOp — Hanpapisoomuid | PackpbIiBaTh colepikaHue TepMUHOB

U ero (popmel

(bakTOp SBOJIIOLIUU.

@Dop MBI €CTECTBEHHOT00TOOPA.

Y TIOHSTHI: €CTeCTBEHHBIN 0TOOD,
O0opbba 3a CyIliecTBOBaHUE.
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Jemoncmpayuu:
Tabauywvl u cxemol: «ECTeCTBEHHBIN
oTO0p», «bopbba 3a CylecTBOBAHHUE)

OnuceiBaTh MEXaHU3M JEHCTBHUS
€CTECTBEHHOT'0 0TOOpa.
Xapakrepu3oBaTh (HOP Mbl ECTECTBEHHOTO
0oTOOpa (ABMXKY LU, CTAOMIIU3UP YIOLLHH,
JU3P YITUBHBINA) U CpaBHUBATh UX MEXKITY
coOO.

XapaxTepuzoBaTb 00pbOY

3a CyIIECTBOBAHUE U CPABHUBATh €€
BUBI (MEXBHIOBAsI, BHYTp UBUAOBAS,
6opr0a ¢ HEOIArOpP UATHBIMHU
(haKTOpaMu BHEILLIHEHN CP €/IbI)

1.6

Pe3ynbpraThl
ABOJTIOIHH:

P UCTIOCOOIEHHOCTh
OpTaHU3MOB H
BU1000pa3oBaHue

[Ipucnoco61eHHOCTh OPTraHU3MOB
KakK pe3yJbTaT 3BoJirouu. [Ipumep b
[P UCIIOCOOJIEHUH Y OPTaHU3MOB.
Apomop G036l ¥ HAMOAIANTALINH.
Buau BuiooOpa3oBaHue.

Kpurepun Buga. OCHOBHBIE (POP MBI
BUI000pa30BaHus: reorpaduueckoe,
IKOJIOTUYECKOE.

Jemoncmpayuu:

Tabauywvl u cxemol:
«IIprcnoco6IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BHI000p a30BaHHUEY,
«IKOJIOTHUYECKOE BUT000p a30BAHUE.
Obopyoosanue:

koJekuus «IIpumep bl 3aIUTHBIX

NP UCTIOCOOJICHUHN Y )KUBOTHBIX Y,

PackpbIBaTh cojieprkaHue Tep MUHOB

Y TIOHSTHUI: NP UCIOCOOJIEHHOCTb,

MIOKpP OBUTENILCTBEHHAS U

npeaocTep eraroias OKpacka,

MacCKUp OBKa, BU000pa30BaHUE.
OnucpiBaTh MEXaHU3M BO3HUKHOBEHUS
NP UCHOCOOJICHUH Y OpTaHU3MOB.
BoIgBSTS 110 1300p @3KEHUSIM, HA AKUBBIX
1 (PUKCUP OBAaHHBIX M eMapaTax MpUMephbI
NP HUCHOCOOJIEHHOCTH PaCTeHUN

U JKUBOTHBIX K YCIIOBUSMCP €/IbI
oOWTaHuUs, 10Ka3bIBATh OTHOCUTEIbHYIO
1eN1ecO00Pa3HOCTh MPUCTOCOOICHUH.
XapakTepHu30BaTh CIIOCOOBI

¥ MEXaHU3MbI BUJI000pa30BaHUS;
OTHCHIBATh M CPABHUBATH OCHOBHBIE
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KOJIJIEKLIMSI HACEKOMBIX C P a3JINYHbIMU
TUIIAMU OKpacKu; Habop IMI0A0B

U CEMSH.

Jlabopamopnvie u npaxmuyecKkue
paoomel:

JlaGopatopHast pabota Ne 2. «Onucanue
NP UCHIOCOOJICHHOCTH OpTaHU3Ma U €€
OTHOCHUTEIILHOTO Xap aKTepar»

(bOpMBI IKOJIOTUYECKOTO
U TeorpaduueckoroBU1000pa30BaHUs

1.7

Hﬂl’[p ABJICHUA U ITYTU
MakKp O03BOJIFOIINA

Maxp 03BOIOIHS.

®op MBI 3BOJIFOIUH: (PHUTIETHUECKAS,
JMBEPTEHTHAs, KOHBEP T€HTHAS,
napasienbHas. HeoOpatumocTts
sBoJiroIMH. [Iponcxoxnenue

OT HECHELMAIU3ZUP OBAHHBIX

P €IKOB.

[Iporpeccupyromas crenuaan3anmsi.
ApnanTtuBHAs paauarus.
JHemoncmpayuu:

Ilopmpemui: A. H. CeBepioB.
Tabauysr u cxemwvl: « Apomop Ho3bi»,
«nnoananranumy», « O0mas

JIEreHep alus».

Obopyoosanue: moaenb « OCHOBHBIC
HaIIp aBJICHUS 3BOJIIOLUI»; 0ObEMHAS
Mozenb « CTp O€HUE TOJIOBHOTO MO3Ta
MIO3BOHOYHBIX»

PackpbIBaTh coepKaHUE TP MUHOB

Y TIOHATHIA:MaKp 03BOJTIOIHS, (PUIOTECHE3,
OMOJIOTUYECKUI MPOTPECC U Perpecc,
apomop ¢o3, uauoaganTaIys, oomas
JereHep aIys, alalTUBHAS PauaIys.
Xapakrepu3oBaTh (POPMbI 3BOJTFOLHH.
BoisiBnate apomop ho3si

Y WJIHOAJIANTalliU Y acTCHUH

Y )KUBOTHBIX.

CpaBHHBaTh OMOJIOTHYECKUHN TIP OTPece
1 OMOJIOTHYECKHI perpecc, ap oMopdos,
UANO0AANTAIUIO ¥ OOIIYIO

JIeTeHep aIuro.

BBISBIIATE B3aMMOCBS3U MEXKIY Iy TSIMH
Y HaTIp aBJICHUSIMU 3BOJTFOIIMH

y pPacTeHUH M KUBOTHBIX

HToro yacoB 1o teme
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Tema 2. Bo3HMKHOBEHHE M pa3BUTHE )KU3HU HA 3emJie

2.1 | Ucropus xxu3HH

Ha 3eMJie U METObI
€€ U3y4ECHUS.
I'mnoTe3nl

TP OUCX OKJICHUS
’KM3HU Ha 3emie

2

JloHay4HbI€ Mp €1CTaBICHUS

0 3apOXJeHuM xku3Hu. HayuHbie
TUIIOTE3bl BO3HUKHOBEHUS KU3HH

Ha 3emie: aOMoTreHe3 UIMaHCIIep MUSL.
XUMHUYECKas SBOJIIOLIUSL.
AOHOTreHHBIN CUHTE3 Op TaHUYECKUX
BEILIECTB U3HEOP TAHUYECKHUX.

DKCIep UMEHTAIbHOE MO ITBEPKICHUE
XAMUYECKOUN IBOJIIOIINH.

HauanbpHble 3Tanbl OMOJIOTUYECKOM
sBoJitonmu. ['unoreza PHK- mupa.
dopMupoBaHHE MEMOPaHHBIX CTP YKTYP
Y BOBHUKHOBEHHE NP OTOKIIETKH.
[lepBble KJIIETKH U UX HBOJIIOIUSI.
@®opMup OBaHHE OCHOBHBIX I'pyIIII
YKUBBIX OpPTAHU3MOB.
JHemoncmpayuu:

Ilopmpempui:

®. Penn, JI. [Tactep, C. Munnep,

A. W. Onapun, I'. FOpu.

Tabauywl u cxemvi: «BO3HUKHOBEHHE
CoJIHEYHOM CHUCTEMEIY,

«Pa3BuTHE OpPTraHUYECKOTO MHUPaY,
«PacturenpHas kineTka», « KuBoTHas
KIeTka», «IIpokapuotndeckas
KJICTKa»

PackpbiBaTh cojepikaHue TEp MUHOB

Y TIOHSITUM: Kp €allMOHU3M, a0MOTeHE3,
BUTAJIN3M, TTAHCTIEp MUs1, OMOTI033,
KOallep BaThl, P OOMOHTHI, CUMOMOTEHE3.
Xapakrepu3oBaTh METOAbl U3YUCHUS
UCTOP UUECKOTO MPOUITIOro 3eMJIH.
[TepevyucnsaTb OCHOBHBIE ATaIIbI
XUMHYECKON MOMOJIOTHUYECKOM
HBOJTIOLINH.

N3narate conepkaHue TATIOTE3 U TEOP Ui
BO3HUKHOBEHHUS KM3HU Ha 3eMJie

(Kp ealluoHU3Ma, CaMOIP OM3BOJIBHOTO
3ap 0k AeHUs (CHOHTAHHOTO),
naHcrnepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3Kcriep umMenTsl C. Muiepa
u I'. FOpu 1o noay4yeHuro op raHu4ecKux
BEIIECTB U3 HEOPTAHUYECKUX MTyTEM
a0MOTEHHOTO CHUHTE3a
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2.2

OCHOBHBIE ATl
SBOJIIOIUH
OpPTaHUYeCKOTO MUpa
Ha 3emJie, pa3BUTHE
KU3HU TI0 DpaM U
nepuoaamM

Pa3Burtne xu3Hu Ha 3emiie mo 3pam

u nepuonam. Karapxeii. Apxeiickas

U IpoTep 030¥cKas 3pbl. [laneo3onckas
spa U ee MepuoIbl: KeMOP UIMCKUIA,
OPIOBUKCKHUH, CUITY P MICKHUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIM,

IIep MCKHUU.

Me3o030¥icKas 3pa 1 ee nep U Ibl:
TPHUACOBBIU, FOP CKUN, MEITOBOM.
KaitHo30¥icKas 3pa u ee ep Hobl:
MaJICOT€HOBBIN, HEOTCHOBBIH,

AHTP OTIOT€HOBBIM.

XapakrepucTuKa KiimMara

Y F€0JIOTUYECKUX MpoueccoB. OCHOBHbIE
ATAIbl 3BOJIOLUN PACTUTEIBHOTO U
YKUBOTHOTO MHpa. ApomMop Gho3sI

Yy pacTeHni 1 )KUBOTHBIX. [losiBIIEHNE,
paclBeT U BBIMUP aHUE TP YN KUBBIX
OPTraHU3MOB.

Hemoncmpayuu:

Tabauywst u cxemol: «Pa3Burtue
OpTaHUYECKOTO0 MUPay,

TeoXp OHOJIOTHUYECKas Ta0IuIa;
KoJUTeKIUst « DOpMBI COXPaHHOCTH
VCKOIIAEMBIX )KUBOTHBIX U PACTEHUIN.
Jlabopamopusie u npakmuueckue
paoomer:

PackpbIBaTh coiepxanme Tep MUHOB

Y TIOHSITUI: 30H, 3pa, IEPHUOJ,
apomop (po3bl, HANOAAANITALIUY.
3HATh MOCIEA0BATENILHOCTh JOHOB:
KaTapXeu, apXeu, Ip 0Tep 0301,
(daHep030M; 3p: apxeiickas,

IIP OTEP 030MCKasl, MAJIE030MCKasl,
M€3030MCKasl, KaTHO30MCKas; Ep UOI0B:
KEMOP MICKUI, Op JOBUKCKHIA,

CUJIYp UMCKUH, IEBOHCKHU,
KaMEHHOYTOJIbHBIN, II€p MCKUH,
TPHUACOBBIH, 0P CKUI, MEITOBOM,
I1aJICOr€HOBBIN M HEOT'€HOBBIM,

AHTP ONIOT€HOBBIN.

Xapakrepu3oBaTh OCHOBHBIE COOBITHUS
B Pa3BUTHUH OPTAaHUYECKOTO MUpa
10 3paM U Mep M0JaM Ie0JI0THIECKON
VCTOPUU; TAlbl paA3BUTHS
PAaCTUTENBHOTO U ) KUBOTHOTO MHPA.
Brinenuts rnaBHBIC ap OMOP PO3BI
pPAaCTEHUM U KUBOTHBIX.

CpaBHUBATh MEXIY COOOM

TP EACTABUTENEN CUCTEMATHYECKHUX
TP YT OPTaHU3MOB, BBISBIISITH YEP THI
YCIIOKHEHUS U TP UCTIOCOOTICHHOCTH
K YCIIOBHSIM JKU3HU
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[Ipaktuueckas padora Ne 1. «3yuenue
UCKOTIAeMbIX OCTATKOB PaCTEHHM

Y )KUBOTHBIX B KOJIJICKIIUSIX).
DKCKypcust « DBOTIOLHUA
OpTaHUYECKOTO MUpPa Ha 3eMiie»

(B €CTECTBEHHO-HAyYHBII
WIMKpPaeBEAUYECKUI My3€i)

2.3 | CoBpemMeHHas Cucrema OpraHMYECKOTO MHpa Kak PackpriBaTh coneprxkanue Tep MUHOB
cucrema oTpakeHue 3Bosronnu. OCHOBHbIE Y [TOHATUI: CHCTEMATHKA, UCKY CCTBEHHAs
OpPTraHU4YECKOTO0 MHUpa CHUCTEMATUYECKUE TPYIIbl OPTaHU3MOB. | U €CTECTBEHHAs KilaccuuKanus,

emoncmpayuu: OMHapHas HOMEHKJIATypa, Ip UHIIUII
Tabauywr u cxemol: «CoBp eMeHHas UEPap XUYHOCTH.
CUCTEMA OPTaHUYECKOTO MHUpPa» Xapakrepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOI0 MHUpa
2.4 | DBOIIOLMA YEIOBEKA DBOJIOLMS YENOBEKA. AHTP OIIOJIOTHs PackpbiBare coiepxkaHne TeEp MUHOB

(anTpOTOTEHER)

KaK Hayka. PazBuTue np eacraBieHUn
O TP OUCXOKJCHUU YeTIOBEKA. MeTo1pl
M3y4eHus aHTpornoreHeza. Cxoacraa
Y Pa3Iu4usl 4EI0BEKA U )KUBOTHBIX.

CucremaTUuecKkoe MoJIOKEHHUE YeJIOBEKa.

Jemoncmpayuu:

Iopmpemuwi: Y. [lap BuH.
Tabauywvl u cxemvl: «CpaBHEHHE
AHAaTOMUYECKUX YEPT CTP OCHUS
YyenoBeKa U YeIT0BEKOOOP a3HbIX
00€3bsIHY.

ObopyoosaHnue: CIETIKHA

Y TIOHSTHI: aHTP OTIOJIOT U,

AHTP OIIOTEHE3, YEJIOBEK Pa3yMHBIN
(Homo sapiens), npsiMOXOKJI€HHE,
BTOpas CUTHAJIbHASL CHUCTEMA.
[lepeuuncnaTe 3a1a4u aHTP ONOJIOTHH,
JTAIBICTAHOBIIEHUS U Pa3BUTHS

IIP €ICTABJICHUM O TP OUCXOKJICHUH
YeI0BEeKa.

N3maraTte OCHOBHBIE NOJIOKEHUS
teopun Y. J[apBUHA, Kp UTHYECKH
OIICHMBATh HEHAYUYHYIOMH(DOP MAIIHIO
O NP OUCXOKICHUU YEIOBEKA.
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WINU300p a’KEHHsI KAMEHHBIX 0P yIui
NepBOOBITHOTO YeIOBeKa: KAMHH-
qyonepsl, pyouna, ckpedia

3HaTh CUCTEMATHYECKOE MOJI0KCHUE
Bus1a Homo sapiens, nep e4ucisitb ero
MOP (0JI0TO-aHATOMUYECKUE TP U3HAKU
pa3HOTO YpOBHS (THUI, KIacc, OTPS
u ap.).

VYcraHaBIuBaTh 4EPTHI CXOJICTBA U
pa3IuYuiveI0BeKa U )KUBOTHBIX.
OOBACHATH U OLICHUBATH 3HAUCHUE
HAYYHbBIX 3HAHUU O NP OUCXOKICHUU
YyeroBeKa JIJIsl MOHMMAHUSI MECTa U POJIH|
YyeloBeKa B MPUPOJIE

2.5

JIBMOKy1LIME CUTIBI

(paxTopsI)
aHTpOTIOTeHe3a

JIBrxymiue cuibl (pakTopbl)
antponoreHe3a. Hacnencrsennas
W3MEHUHMBOCTb U €CTECTBEHHBIN OTOOD .
OO6m1ecTBeHHBIN 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUU TPy A,
MBIIICHHUE, PEUb.

JHemoncmpayuu:

Tabauywt u cxemwvr: «CpaBHEHHE
AHATOMUYECKUX YePT CTPOCHUS YeJIOBEeKa
Y 9EIIOBEKOOOP a3HBIX 00€3bsIHY,
«OCHOBHBIE MeCTa MaJICOHTOJIOTHYECKUX
HAXO0JI0K TP €IKOBCOBP EMEHHOTO
YEeIOBEKaY.

Obopyoosanue: MyIsKU
«IIpoucxoxaeHue yenoBeka
(MasIeoOHTOJIOTUYECKUE HAXOJIKH )

PackpbIiBaTh comepikaHue Tep MUHOB
Y TIOHATUH: (aKTOP bl AaHTP ONIOT'€HE3,
IpyNIOBOE COTPYIHUYECTBO, PEUb,
OpyAuiHas AeSITETbHOCTbD,

HOJIUMOP PU3M.

XapaxkTepu3oBaTh ABUKYIIUE CHITbI
(paxTOpBI) aHTpOTIOTEHE3A:
OMOJIOTUUECKUE U COIAIbHBIE,
CpaBHUBATh UX MEXIY COOOM
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2.6 | OcHOBHBIC CTAIUU OCHOBHBIE CTaUU U BETBU HBOJIIOIIUU PackprbiBarh cojsieprxkaHre Tep MUHOB
ABOJIFOIIMU YEJI0OBECKa YCJIOBCKA: aBCTP aJIOIMUTCKU, Yenosek Y OHSITHIA: ABCTP aJIOIINTCK, YCIIOBCK

yMebii, YemoBeK np IMOXOAAIINH, YMEJIbIH, YETOBEK NP AMOXO IS IIHM,
YenoBek HeaHiep TalabCckul, YenoBek HeaHJIep Tajel, Kp OMaHbOHEIL,
pa3yMHbI COBPEMEHHOTO THIIA. HEOJIUTUYECKAsl P €BOJIIOLIUS,
Haxoaku uckonmaeMbIX OCTaHKOB, 1ep BOOBITHOE UCKYCCTBO.
BpEeMs CYILIECTBOBaHMUsI, 001aCTh Xapakrepu3oBaTh U CPABHUBATH MEXKY
pacrpocTpaHeHusi, 00beM roJI0BHOTO co00if OCHOBHBIE CTa MU SBOJIOIIH
Mo3ra, 00pa3 >KU3HU, Op yaus. YEeI0BEKa: XpOHOJIOTMYECKUI BO3PacT,
JMemoncmpayuu: apeas pacrpocCTpaHeHus, 00beM
Tabauyvr u cxemvi: «OCHOBHBIE MECTA | TOJIOBHOTO MO3Ta, 00pa3 KU3HH
[IaJICOHTOJIOTUYECKUX HAXOMOK IIPEAKOB | U Opyaus Tpy/aa
COBPEMEHHOTO YEeJIOBEKay,
«/lp eBHewmue roan», «pesaue
moamn», «llepBble COBpEMEHHBIE IO/ .
O0opy/loBaHUE: MYJISKU
«IIpoucxoxaenne gyenoBeka» (O10CThI
aBCTpaJIONHUTEKA, MUTEKaHTP OIIa,
HEeaHJIep Tajblla, Kp OMaHbOHIIA); CIEIKU
WIH N300p a)KEHHsI KAMEHHBIX O YU
nepBOOBITHOTO YEJIOBEKA: KaMHH-
qoImepbl, pyonia, ckpebira

2.7 | YenoBeueckue pachl Yenopeueckue pacbl. OCHOBHbIE PackpbiBaTh cojepikaHue TEp MUHOB

Y TP UP OJTHBIC
aJanTaliyi YeloBeKa

OOJIbIIIKE paChl: €Bp OTICOUIHAS
(eBpasuiickas), HErp 0-aBCTP AJTIOUTHAS
(3KBaTOpMaJIbHAS ), MOHTOJIOUHAS
(a3maTcko-amep UKaHCKas ).

Y IOHSATHI: PAChI, paCOTEHES, COLUATI-
Jlap BUHU3M, PacCh3M, METUCALIUSL.
Xapakrepu30oBaTh U CPABHUBATH

TP €CTABUTENENYEITOBEYECKUX Pac,
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Yep Thl P UCTIOCOOTEHHOCTH

TP €/ICTABUTENIEN YEIIOBEUECKUXPac

K YCIOBUSIM CYIIIECTBOBaHUS. EAUHCTBO
yenoBeyeckux pac. Kpurtuka
COIMAJILHOTO JJap BUHU3Ma U pacu3ma.
Jemoncmpayuu:

Tabauywvt u cxemsl.: «YemoBedyeckue
pacb»

pPacCKpbIBAaTh NP UUUHBI U MEXAHU3MBbI
pacorexnesa, rnep euucisaTh 1 Mp UBOJUTH
TP UMEP bl P UCTIOCOOJIEHHOCTH YEI0BEKa
K YCIIOBUSIM CpEIbI, IPHUMEP bl

TP UCTIOCOOUTEITLHOTO3HAYCHUS P ACOBBIX
TP U3HAKOB.

Jloka3piBaTh eAMHCTBO BU1a Homo
sapiens, HAYYHYIO HECOCTOSTEITbLHOCTh
PAaCoOBBIX TEOPUH, UAEH COLMATBHOTO
JapBUHA3MAa U pacu3ma

HToro yacoB 1o teme

9

Tema 3. Opranusmbl 4 OKpPYKAaKIIAs cpeaa

3.1 | Dkosorus Kak Hayka 1 DKoJIoTHS KaK Hayka. 3ajaunu pasaenbl | PackpbiBaTh coaepixaHue Tep MUHOB
DKOJIOTHH. Y TIOHSITHIL: 3KOJIOT s, TI0JIEBbIE
MeTo 1Bl 5K0JIOTUYECKUX MCCIEN0BAaHUM. | HAOMIOIEHUs, SKCIIEP UMEHTHI,
DKOJIOTUYECKOE MUP OBO33P EHUE MOHUTOP MHT OKPY’Karolleil cpenbl,
COBP EMEHHOTO Y€JI0BEKA. MOJEJINP OBAHUE, SKOJIOTUUECKOE
Jemoncmpayuu: MUP OBO33p CHHE.
Ilopmpemor: A. T'ymO0nbAT, [TepeuncnaTe 3a1a4u HKOJIOTUH, €€
K. @. Pyinse, O. I'ekkens. paszeinsl UCBA3M C APYTUMU HAyKaMHU.
Tabauywl u cxemor: xapta «IIpuponnsie | Xapakrepu3oBaTh METOIbI
30HBI 3eMJT» AKOJIOTUYECKUX UCCIIEI0OBAHUI

3.2 | Cpenpl oOUTaHHS U 1 Cpenbl oOMTaHMsI OpraHU3MOB: BojiHasi, | PackpbiBaTh coneprxanue Tep MUHOB

IKOJIOTUYECKHE
(bakTop I

HA3E€MHO-BO3/1y1lIHAsI, TOYBEHHA,
BHYTpPHU-OPraHU3MEHHAS.
DKosornyeckue PakTopbl.
Knaccudukanus 3K0J10rH4ecKux

U TIOHATHI: cpena oOuTaHus,
AKOJIOTHUYECKHE (PAKTOPHI,
OMOJIOTUYECKUN ONITUMYM,

OTp aHUYHUBAIOIIUYN (JTUMUTHP YIOLTHA)
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(dakTopoB: abMOoTHUYECKHE, OMOTHUECKUE
Y aHTp OTIOTE€HHBIE.

JleiicTBHE 3KOJIOTHYECKUX (PAKTOP OB

Ha OPTaHU3MBL.

JMemoncmpayuu:

Tabauywt u cxemvi: «CpenploouTanus
OpTaHU3MOB»

(dakrop.

XapakTrepu3oBaTh YCIOBUS CP el
00uTaHUS OPTAaHU3MOB;
KIaccu(UIMpOBaTh U Xap aKTep U30BaTh
AKOJIOTHYECKHE (PaKTOP bI: A0MOTUIECKHE,
OMOTHYECKUE U aHTP OTIOTEHHBIE.
OnuceiBaTh AEUCTBUE IKOJIOTUUECKUX
(haKTOpOBHA OPTAHU3MBL.
XapaxkTepu3oBaTh 0COOEHHOCTH
CTpOCHHMSI ¥ )KU3HEACATSIIbHOCTH
pacCTeHUI U KUBOTHBIXPA3HBIX CP €]l
obuTaHus

3.3

AOUOTHYECKHE
(bakTop I

AOuotuueckue (haKTOpbI: CBET,
TemMnepaTtypa, BIaKHOCTb.
®oronepuoausM.Ilpucnocodnenus
OpTaHMU3MOB K JICUCTBUIO a0MOTHYECKUX
dakropoB. bruonoruueckuep UTMBI.
JHemoncmpayuu:

Tabauyst u cxemor: «DoTomep HOIUZMY.
Jlabopamopusie u npakmuueckue
paoomul:

JlaGopaTtopHast pabota Ne 3.

«Mop ponoruueckue 0coOeHHOCTH
pacTeHUl U3 pa3HBIXMECT OOUTAHUS.
JlabopatopHas pabota Ne 4. « Bnusinue
CBETA HAa POCT U Pa3BUTHE YEP CHKOB
KOJIeyCca»

PackpwiBaTh cojepxaHne Tep MUHOB

Y IOHATHIA: a0noTHYECKUe (haKTOPHbI,
doTomepnoau3M, OMOTOTHIECKHE
PUTMBI.

AHanu3upoBaTh JCUCTBUE CBETA,
TEMIIEP ATy PBbI, BIAKHOCTH HA OP TAHU3MBI
Y IPUBOAUTD MP UMEP bl

P UCHOCOOJIEHHOCTH OPTaHU3MOB.
[IpoBoauTh OMOJIOTMUECKHE HAOFOIEHNS
1 0(hOPMJIIATH P E3yJIBTATHI TP OBEJIEHHBIX
HaOIIOAeHUN
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3.4 | buoTnueckue buotnueckue pakropsl. Bussl PackpriBate conepxaHue TEp MUHOB
(bakTop B OMOTUYECKUX B3aUMO/ICUCTBUI: ¥ TIOHATHI:0MOTHYECKUE (DAKTOP b,
KOHKYp €HIIHSI, XUIIHUYECTBO, CHMOMO3 | XHUIIHUYCCTBO, [1ap a3uTU3M,
u ero opmel. [lapazutusm, koomnep anus,| KOHKYp eHLUS, MyTyallu3M, CHMOHO03,
MyTyaiau3M, KOMMEHCAIU3M KOMMEHCaJIU3M, HaXJIEOHUYECTBO,
(KBap TUPaHCTBO, HAXJIEOHUYECTBO). KBap TUP AHCTBO, AMEHCAJIU3M,
AMeHcanu3M, HEUTp aJIU3M. HEUTP AJIU3M.
3HaueHue OMOTUYECKUX XapaxkTepu3oBaTh OUOTUUECKHUE
B3aUMMOJECHUCTBUM 1715 CYILIECTBOBAHUS (bakTOP bI ¥ BUJIBIB3aUMOOTHOIIICHUN
OpTaHU3MOB B IPUPOJHBIX COOOLIECTBAX. | MKy OpTraHU3MaMu; P UBOAUTD
Hemoncmpayuu: P UMEP bl B3aUMHOU
Tabauywt u cxemvi: «lluiieBbie nenm» P UCHOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIY COOON BHIbI
OMOTHYECKUXB3aUMOIEHCTBUI
OpPraHu3MOB
3.5 | Dxonmoruyeckue DKOJOTHUYECKUE Xap aKTep UCTUKU PackpriBaTh coneprkaHue Tep MUHOB
XapaKTep UCTUKU nonyJisinuu. OCHOBHBIENIOKA3aTENN Y TIOHATHN:IOMYJISILMSL, YUCIIEHHOCTb,

BHJIA U TIOMTYJISAIIUN

MOMYJIALUN: YUCIEHHOCTD, INIOTHOCTb,
P OXK1a€MOCTh, CMEP THOCTb, TP UP OCT,
mMurpaunus. JluHaMuka 4ucIeHHOCTH
MOMYJISALIMKA U €€ PEeryJisilus.
Hemoncmpayuu:

Tabauywvl u cxemwvi: «Ilomynsmmumy,
«3aKOHOMEPHOCTH POCTA YUCTEHHOCTU
MOy TSN UHPY30p UU-TY PETBKI.
Jlabopamopusie u npakmuueckue
padoomul:

IUIOTHOCTB, POXKJIa€EMOCTh, CMEP THOCT,
OpUPOCT, MUTPpalusl, JUHAMHKA
YUCIIEHHOCTH MOIYJIALHH.
XapakTepu30BaTh OCHOBHBIE IOKA3aTENU
Y DKOJIOTHUYECKYIO CTPYKTYPY
HOIYJISIUU; OTIMCBIBATH MEXAHU3MBI
pEryJIsALMH YACIEHHOCTH Oy JISIUU
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[Ipaktuueckas padora Ne 2. «Iloncuer
IUIOTHOCTH MOIYJISLMNA pa3HbIX BUAOB
pacTeHui

HUTtoro gyacoB 1mo teme

5

Tema 4. Coo0111€CcTBA U DKOJOTHUYECKHE CHCTEMbI

4.1 | CooOrectsa 1 Coo011ecTBOo OpraHU3MOB — OMOIIeHO3. | PackpbIBaTh cojiep:kaHne TEp MUHOB
OpTaHU3MOB CTpyKTypbl OHMOIICHO3a: BUIOBAS, Y TIOHATHI:0MOIIEHO3, YKOCHCTEMA,
P OCTp aHCTBEHHAs, Tp 0 (pruueckast OMOTEOIIeHO3, BUIBI-JOMUHAHTHI,
(rameBast). BuabI-noMUHAHTEHI. AKOJIOTHYECKAs HUIIIA.
CBs3u B OHMOILIEHO3E. Xapakrepu3oBaTh OMOIIEHO3
Jemoncmpayuu: (coo0111eCcTBO), €T0 BUIOBYIO,
Tabauyvl u cxemvl: «Ilumessle nenm», | mpOCTPaHCTBEHHYIO U TP O(PHUECKY IO
«bHOIIEHO03: COCTaB U CTPYKTypay. CTPYKTYPHI.
ObopyoosaHnue: MOJETb-aNIUINKALIUS OOBSICHATDH POJIb KOMIIOHEHTOB
«Tunuunble OMOLIEHO3BI»; Tep Oap Uil OMOIIEHO34a B IOJIJI€P )KaHUU ET0
«PactuTtenpHbIE COOOIIIECTBAY; CTPYKTYPBI U CyIIECTBOBAHUS
KOJUIeKInsl « buotieHo3» Ha OTPECICHHOW TeppHUTOP HH.
OOBSICHATH OMOJTOTUYECKUNA CMBICIT
SIPyCHOCTH MJIUCTOBOUW MO3aMKH.
CpaBHUBATh KOMIIOHEHTHI OMOTICHO30B,
UX BUIOBYIO, MPOCTPaHCTBEHHYIO
U TP O(PUUECKYIOCTPYKTYPHBI, CBSI3U
MEXy OpTaHU3MaMH
4.2 | DKOCHUCTEMBI 2 DKOJIOTHYECKHE CUCTEMBI (3KOCHUCTEMBI). | PackpbiBaTh coiep kaHue Tep MUHOB

N 3aKOHOMCP HOCTHU
HNX CymICCTBOBAaHUA

IToHsTHe 00 3KOCHUCTEME

1 OMOTEO0IIEHO3E.
DYHKIIMOHATBbHBIE KOMITOHEHTHI

Y TIOHSITUI: SKOCUCTEMA, OMOTE€OLIEHO3,
1P OJ1YLIEHThI, KOHCYMEHTBI, P €Iy ICHTHI,
Tpo(duUuecKkre yp OBHH, MUILEBAS
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AKOCUCTEMBI: MP Oy IEHThI, KOHCYMEHTBHI,
PENYLIEHTHI.

KpyroBopot BeliecTB U MOTOK SHEP TUH
B SKOCHCTEME.

Tpoduaeckne (MuIIEeBbIC) Yp OBHHA
sKocucTeMbl. [IuineBbie 1enu U CeTH.
OCHOBHBIE MMOKA3aTEIU SKOCUCTEMBI:
ouomacca, np oAyKIHs. IKOJOTUUECKUE
AP aMUJIbL: TP OJYKIIMHU, YUCIEHHOCTH,
onomaccel. CBOKCTBA SKOCUCTEM:
YCTOWYUBOCTb, CAMOP EryJISIIus,
pa3BUTHE.

Cyxkueccus.

Jemoncmpayuu:

llopmpemui: A. JIx. Tencnnu,

B. H. Cykaues.

Tabauywvl u cxemwvr: «IlpupoHbie
coobuiectBay, «llenu nutanus,
«DKOJOrMYecKasi UpaMuIa»

LENb U CETh, SKOJOTNUECKUE
nup amMujibl, OMomacca, mp oAy Kuus,
CYKLIECCHSL.

XapakTepu30BaTh CBOMCTBA SKOCUCTEMBI
(ee cnocOOHOCTh K JIIUTENBHOMY
CaMOIOAAEP XKAHUIO, OTHOCUTEIBHO
3aMKHYTBIH KpYTOBOPOT BEIIECTB,
HEOOXOIUMOCTh MTOTOKA SHEPTHUN).
CpaBHUBATh NACTOUIIHBIE U JETP UTHBIE
MUIIEBBIE LIETH, TP O(pUUECKHE yp OBHU
HKOCUCTEMBI.

Paznuuate nupamMuasl np oAyKIuH,

U aMUIbl YUCIIEHHOCTH U AP aMUJbI
OMOMacChl.

CocTraBisTh UENU U CETU MUTAHUS.
IlepedyuncnaTe CBOMCTBA 3KOCUCTEM:
YCTOMUYHUBOCTb, CAMOP €Ty JISIIUS,
pa3BUTHE (CyKIIeCCHsl).

OnuceIBaTh MEXaHU3M IO JEP )KAHUS
paBHOBECHS B 9IKOCUCTEMAX.
XapaxTepu30BaTh CyKLUECCUH, BBISIBIISATh
P UYUHBI U 001IKE 3aKOHOMEP HOCTH
CMEHBI KOCUCTEM

4.3

[IpuponHbie
DKOCHCTEMBI

[IpupoaHbIE 3KOCUCTEMBI.
DKOCUCTEMBI PEK U 03€p.
DKocucTeMa XBOMHOTO WU
IIUP OKOJIMCTBEHHOTO Jieca.

PackpbiBaTh cojiepkaHue Tep MUHOB
¥ TIOHSTHIA: BO/THBIE SKOCHCTEMBI,
OMOTCOIICHO3HI, (PUTOIUTAHKTOH,
300IJIAHKTOH, OEHTOC, TyMYC.
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Jemoncmpayuu:

Tabauywl u cxemol: « IKOCUCTEMA

AP OKOJIMCTBEHHOTO JIECAy,
«DKOocHUCTeMa XBOMHOTO Jiecay,
«buoneHo3 BogoeMa.

Obopyoosanue: Tep0apun U KOJJIEKIUN
pacTeHui U KUBOTHBIX,

TP MHAJIEKAIINX K Pa3HbIM
HKOJIOTUYECKHUM T'pyIraM OJTHOTO BUIA

[IpuBOAUTH MpUMEP bl IP UP OTHBIX
HKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3EMHbBIC U BOJHBIE
HKOCHCTEMBI; OPTaHU3MBI, 00pa3yIoUIue
pasHble TPpOPUUECKHUE yPOBHU

4.4 | AHTpOTIOTCHHBIC AHTp OTTIOTEHHBIE 9KOCUCTEMBL PackpbIiBaTh conep xaHue TEp MUHOB
HKOCUCTEMBI ATp03KOCUCTEMBI. Y IOHATUI: aHTP OTIOT€HHAas KOCHCTEMA,
VYp6oskocucremsl. buonorundeckoe arposkocucrema, yp0oskocucrema,
U XO3SICTBEHHOC 3HAUCHHE O6uopazHoooOpasue.
arp 03KOCUCTEM U yp O03KOCUCTEM. XapakTepHu30BaTh arp 03KOCHUCTEMBI
buopa3HooOpasue kak GpakTop 1 yp603KOCUCTEMBI, 0COOEHHOCTH UX
ycToM4uBOCTH 3K0ocucTeM. COXpaHEHHE | CyIecTBOBAHM.
OMOJIOTHYECKOTO Pa3HOOOpa3us [IpuBOAUTH TP UMEP Bl AHTP OMTOTEHHBIX
Ha 3emue. HKOCUCTEM CBOEH MECTHOCTH, OTIUCHIBATH
Hemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYpY.
Tabauywl u cxemol: «ATpOLEHO3Y. CpaBHUBaTh COCTaB U CTPYKTYPY
Obopyoosanue: xonnekuus « Bpenurenu | mp up o JHBIX 9KOCHCTEM
BaYKHEHIIIMX CEIbCKOXO03SHCTBEHHBIX 1 arp 03KOCUCTEM, arp 09KOCUCTEM
KYJIBTYP» 1 yp003KOCHCTEM
4.5 | buocdepa — Yuenue B. U. Bepnanckoro o 6uocdepe. | PackpbiBath cosiepkaHue Tep MUHOB
riobanbHas ['panu1Libl, coCTaB U CTpYKTypa Y IOHATUI: OHocdepa, KUBOE BEIIECTBO,

HKOCHUCTEMA 3EMITH

ounochepsl. JKuBoe BEIIECTBO U €r0
¢ynxmm. OcodeHHocTH 6uocdep bl Kak

JTAHAMHYECKOE P aBHOBECHE.
OuenuBaTth Bkiag B. U. Bepnanuckoro
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r100aabHON SKOCUCTEMBI.
JluHamuueckoe paBHOBECHE M 0OpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

llopmpemui: B. 1. BepHanackuii.
Tabauywst u cxemor: «O0IIas CTPYKTypa
ouochepbi», «PactpoctpaHeHue KU3HU
B Onocdepe», «O30HOBBIN IKpaH
ounochepbi»

B CO3JIaHME yueHUs 0 buocdepe.
Xapakrepu30BaTh COCTaB OUOCHEPbI,
(yHKIMY )KUBOTO BEIIECTBA OMOCHEp b
Y OMpeAeAaTh (Ha KapTe) 00JIaCTH €ro
HauOOJIBIIIEr0 PaCHpP OCTPaHEHHUS.
[IpuBOAUTE TP UMEP bI TIP OSIBIICHUS
(yHKUUMH )KUBOTO BEllleCTBA OMOCPEp I,
OMOTeOXMMHUYECKOU e TENbHOCTH
YeNnoBeKa.

[lepeuncnsate ocoOeHHOCTH Onochep bl
KaK rJ100abHON 9KOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBoporTsl BeniecTs PackpriBate conepxaHue TEp MUHOB
CYIIECTBOBAHHUS ¥ OMOTEOXMMHYECKUE ITUKITBI DIIEMEHTOB | U MOHSATHUI: HETOCTHOCTh OUOChepbl,
ouocdep sl (yrnepopna, a3zora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OnOoCchepbl. OCHOBHBIE OMOTre0X UMUYECKHE [TUKITBI

OHMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTH OMOCHEPBI,

Jlemoncmpayuu: OMOMBI.

Tabauyst u cxemovr. «Kpyrosopor OnuchIBaTh KP yroOBOPOT BEILIECTB,

yriepoja B ouocheper, «Kpyropopor | GHOreoXxuMudecKue IUKIBI a30Ta

a30Ta B MPUP OAE» U yriaepoja B Guocdepe.
OOBACHATH TP UUNUHY 30HAIIBHOCTH
ouocdepsr. [lepeauncnsTs
U XapaKTepu30BaTh OCHOBHbIE OMOMBI
CyIlIu 3emMiu

4.7 | YenoBeuecTBO YenoseuecTBo B Ouocdepe 3emiu. PackpsIBaTh coziepkaHie TEP MUHOB

B Onochepe 3eminu

AHTp OIIOTEHHBIE U3MEHEHUS
B Onocdepe. ['mobanpHbIC

Y IOHSATHUI: aHTP ONIOTE€HHBIC U3MEHEHU,
IKOJOTHUYECKHUM KPU3HUC, TII00aIbHBIC
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HKOJIOTUYECKUE P 00TEMBI.
Jemoncmpayuu:

Tabauywvl u cxemwvr: «IlpumepHble

AHTP ONOT€HHbIE BO3CHCTBUS

Ha P UPOy», « BaxkHelme uCTOYHUKU
3arpsi3HEHUS BO3JAyXa U I'PYyHTOBBIX
BoI», «IlouBa — BaxkHeMIIas
cocraBiisitoiasi 6nochepsnr, « DaKTOP b
Jierpafganyu nouBy, «llap HUKOBBIN
apdexr», «DakTopbl pagu0aKTUBHOTO
3arpssHeHus ouochepsn»; Kpachas
kaura P®O, n300paxeHust oXp aHsIeMbIX
BHJIOB PACTEHUI U )KUBOTHBIX

np 00JIEMBI.

XapaxTepu3oBaTh OMOCHEPHYIO P OJIb
YeI0BeKa.

[IpuBOIUTE P UMEP BI AHTP OTIOTEHHBIX
U3MEHEHUH B Onocdepe.

OueHuBaTh NOCIAEACTBUS 3arp I3HEHUS
BO31YIIIHOM, BOJTHOM Cp €/1bl, U3MEHEHHUS
KJIMMaTa, COKp allleHus
O6uopazHooOpa3zus.

@opMyIHUpOBaTH COOCTBEHHY IO MTO3UIUIO
[0 OTHOLLIEHUIO K II100abHbIM

U P ETMOHATBHBIM YKOJIOTMYECKUM
npobyiemMaM, apTyMEHTHP OBaTh CBOIO
TOYKY 3P €HUSI.

Ha3zpiBaTh Ip MUHUHBI OSIBJIEHUS

IIPUP OJOOXP AHHOU 3THKH,

packpbIBaTh 3HaUEHUE NP Orpecca

TU1S1 TIP €0 JOJIEHHSI SKOJIOTUYECKOTO
KpH3uca

4.8

CocymecTBoBaHuE
P UP OJ1bI
Y 4E€I0BEYECTBA

CocyuiecTtBoBaHUE TP UP OJ1bI

u yenoBeuectsa. CoxpaHeHue
OmopazHooOpasus Kak 0CHOBa
yCTOWIUBOCTH OHOChEpbI.

OcHOBa palMOHAIBHOTO

yIp aBJICHUSI TPUPOJAHBIMH PECYPCaMHU
U X UCHOJIb30BaHHUE.

JlocTrkeHust OMOJIOTHH

PackpbiBath coepxkaHue TeEp MUHOB

Y TIOHSATHN: palMOHAIbHOE

IIP U OIOTIOJIE30BAHUE, YCTOUUHNBOE
pa3BUTHUE, KOIBOJIIOLHSI.
Xapakrepu3oBaTh palMOHAIBHOE
UCIIOJIb30BAHUE NP UP OJHBIX PECYP COB;
OCHOBHBIE ITOJI0KEHUS KOHLEIIUN
YCTOWYHUBOTO Pa3BUTHUS
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U OXpaHa MpUPOJBbI.
Jemoncmpayuu:

Tabauywvl u cxemwvr: «buochepa u
YEIOBEK»

HUToro uacoB 1o Teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34

YACOBIIOITPOI'PAMME
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HEPEYEHDb (KOAUPUKATOP) PACHHPEJEJIEHHBIX 110 KJIACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHO! OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJTHETO OBIIIETO
OBPA3OBAHUSA U QJIEMEHTOB COAEPKAHUA 11O BUOJOI'NAU

B ¢enepanbHbIX U peruoHalibHBIX MPOLEAYpax OLUEHKM KadecTBa OOpa30oBaHUs
UCMOJIb3YETCs TIepeueHb (KOAU(UKATOP) paclpeAesieHHbIX 0 KJIaccaM Ip OBEP SIEMbIX
TpeOOBaHUII K pe3yJibTaTaM OCBOEHUS OCHOBHOW OOpa30BaTEIbHOW IpOTPaMMbl
cpemHero oo0mero oopa3oBaHusI U AJIEMEHTOB COJICp )KaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TPeOOBaHMS K pe3yJIbTATAM 0CBOEHHMSI 0OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl

Kon [IpoBepsieMbIe TP €IMETHBIC PE3YJIbTaThl OCBOCHUS OCHOBHOM
TP OBEPSIEMOTO 00pa3oBaTeNbHOM P OrPpaMMBI CpEIHET0 0011ero 00pa3oBaHUs
pe3yibTaTa
1 CdopMHUPOBaHHOCTh 3HAHUN O MECTE W POJIM OMOJIOTHH B CHCTEME

HAy4YHOTO 3HAHUS E€CTECTBEHHBIX HAyK, B  (HOpMHUPOBAHUU
COBPEMEHHOM ECTECTBEHHO-HAYYHOM KapTHUHBI MHpPa M HAy4YHOIO
MHUPOBO33pPEHUS; O BKIAJ€ POCCUHCKUX M 3apyOSKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMoJIoTUH; (PYHKIIMOHAIBHOW T'PaMOTHOCTH
YeNloBEKa JJIs pelIeHUs )KU3HEHHBIX 3a/1a4

2 YMeHne packphBaTh COJEpIKaHHE OHOJTOTHYECKUX TEp MHUHOB
Y TIOHSTHI: KWU3Hb, KJIETKA, OPTaHU3M; MeTa00J113M (0OMEH BEIECTB
¥ TIpEBpallleHUEe SHEPTUH), TOMEOCTa3 (CaMOperyJIsIys), yp OBHEBas
OpTraHU3aIMs KUBBIX CUCTEM, CAMOBOCIPOU3BEACHHUE (P CIPOTYKIHS),
HACJIEACTBEHHOCTh, U3MEHUHMBOCTD, POCT M pa3BHTHE

3 YMmeHue uznaratb OMOJIOrMUECKUE TEOP UM (KJIETOUHAS, XPOMOCOMHAS,
MyTaroHHas ), 3akonsl (I'. Mennens, T. Moprana, H.J1. BaBuioBa) u
y4deHus (0 LIEHTpaxX MHOrooOpas3usi U IMpOUCXOKIECHUS KYJIbTYPHBIX
pacrenuii H.W1. BaBuiioa), onpeaenste rpaHULbl KX TP UMEHUMOCTH K
JKUBBIM CUCTEMAM

4 YMmeHne BiajeTh METOJaMH HAy4YHOTO TO3HAHUS B OWOJIOTHH
(HaOnmrofieHNe U OIMCaHWE JKUBBIX CHUCTEM, MPOIECCOB M SIBIICHUL,
OpraHM3allis W TMPOBEIAEHHE OMOJOTUYECKOTO HJKCIEep MMEHTA,
BBIIBIDKCHHE  THUIIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTy EMBIMU BETUYMHAMU, 00bSICHEHHE MOy YCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTUM, TEOPUNW M 3aKOHOB, YMEHHUE
Jie7IaTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB)
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YMeHHne BBIICTATh CYIIECTBEHHBIC TPU3HAKH BHPYCOB, KIETOK
OPOKAPUOT W OJYKAPHUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpTaHM3MOB;  OCOOEGHHOCTHM  HpOIlECCOB  OOMEHa  BEIIECTB
U TIp €BpAIlICHUS DHEPTUU B KIIETKE, (DOTOCHHTE3a, IIACTHUYECKOTO U
JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHUTOo3a, Meko3a,
OTUIOJOTBOPEHUS, PAa3MHOXKEHUS, HHIUBUIYAJIbHOTO Pa3BUTHSL
opraHus3Ma (OHTOT€HE3)

YMeHue TNpUMEHATh [OJYYEHHbIE 3HAHUS [JJs1 OObSICHEHUS
OMOJIOTUYECKUX TP OLIECCOB U SBJICHUM, JIJTsI TP UHSTHS [P aKTUYECKHX
pelleHni B TOBCEAHEBHOM )KU3HU B LEJISIX 0OecneueHns 0€30MacHOCTH
CBOEr0 3J0POBbSl U 3J0POBbs OKPYXKAIOIUX JIOJEH, COOM0aeHus
HOPM TPaMOTHOTO NOBEIEHUS B OKPYIKAOLIEH NIPHUPOIHOU CpEXE;
NOHUMAHHWE  HEOOXOJIMMOCTM  HCIIOJIB30BaHUS  JOCTHKCHHHI
COBpEMEHHON OHOJIOTMM M OMOTEXHOJOTUH ISl PalMOHAIBHOTO
IIP U OT0TI0JIb30BAHUSA

YMeHHe peliaTh IEMEHTAPHbIE TEHETUYECKUE 3a/1a4d HA MOHO- U
JUTHOP UAHOE CKp CIIMBAHKE, CIICTUICHHOE HACIEOBAHUE; COCTABIISTh

CXEMBI MOHOTHOP UIHOTO CKp CLIUBAHUs
JUTSL TIP EACKA3aHUS HACIEAOBAHUS NP U3HAKOB Y OPTaHU3MOB

YMeHHe BBINIONHATH JIA0OpPATOpPHBIE W TNPAaKTHYECKUE PaboThl,
coOoaTh MpaBwia mMpu padoTre ¢ Y4eOHBIM M JIaOOPATOPHBIM
000pyIOBaHHEM

YMeHHe KpHUTHYECKU OIICHUBATh M MHTEP [P CTUPOBATh MH(OP MAIIO
OMOJIOTHYECKOTO  COJEpIKaHHs, BKIIOYAIOIIYIO IICCBAOHAYYHBIC
3HaHUSA W3 Pa3andHbIX HCTOYHUKOB (CMM, HaydHO-IOIYJISpHBIC
MaTepHaJbl), STHYCCKHE AacCICKThI COBPEMCHHBIX HCCIICIOBAHUIN B
OHMOJIOTHHU, METULIMHE, OMOTEXHOJIOT MU

10

YMenue co3gaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIIICHMS,
0000111251 OMOJIOrMYeCKY 0 MH(OPMAIIUIO U3 HECKOJILKIX UCTOUYHHKOB,
I'PaMOTHO HCIIOJIb30BaTh MOHITHHHBIN aImapat OHoI0THH

HpOBepfleMbIe AJIEMECHTBI COACPKAHUA

Kon

[IpoBep sieMblIi 2IIEMEHT COIEP )KAHUS

1

buosnorus kak Hayka

1.1

buonorus — Hayka o >xuBoi mpupoae. Ponp 6nonorunu B GhopMUp OBAHUH

COBpPEMEHHOM HAYyYHOU Kap THHBI Mupa. CrucTtema OMOJIOTHYECKHX HayK
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1.2

Metonbpl TO3HaHUS KUMBOW mpuUpoAbl (HAOJIIOAEHHUE, HSKCIEpUMEHT,
OTMCaHUe, U3MEp eHue, Kiaccudukanusi, MOJEIUpP OBAHUE, CTATUCTHYECKAs
00paboTKa JTaHHBIX)

JKuBbIe cucTeMbl U UX opraHu3zanuAa

2.1

KuBble cucrembl (OMOCHCTEMBI) KaK MpEeAMET HU3Y4YeHHUs OUOJIOTHM.
CaolicTBa OMOCUCTEM M UX pa3HOOOpa3zue

2.2

YpoBHM OpraHU3aly OMOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKUIA, KJIETOUHBIH,
OpraHU3MEHHBIN, MOMYIALMOHHO-BUI0BOM, S5KOCUCTEMHBIN, Onochep HbIi

XUMHUUYECKUN COCTAB U CTP OCHUE KIIETKU

3.1

XVMUYECKUNA COCTaB KIIETKA. XHUMHUUYECKHUE JJIEMEHTBI: MaKp O3JIEMEHTHI,
MUKpO3JIEMEHTBI. Bona m MuHepalibHble BemiecTBa. DOYyHKIMU BOJIBI U
MUHEpaJbHBIX BEIIECTB B KiieTke. [loaneprkanne ocMoTHyeckoro OanaHca

3.2

benku. CoctaB u crpoeHue 6enKkoB. AMUHOKUCIOTHI — MOHOMED bl OEJIKOB.
He3zaMeHuMble 1 3aMEHUMbIE aMUHOKHUCIOTBHl. AMHUHOKHUCIIOTHBIN COCTAaB.
YpoBHU CTPYKTyphl O€ITKOBOW MOJEKYJbl (IIepBUYHAS, BTOPHUYHAs,
TpETUYHAsA U YETBEpTUUHASL CTPYKTypa). XMMUUYECKHE CBOMCTBA OEIKOB.
buonorunyeckue pyHKIUU OEIKOB.

depmeHThl — Ouonoruyeckue kartanuzatopbl. CTpoeHue GdepmeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneunduuHocts. Kodepmentsl. ButamunbL.
OTnunuus pepMEeHTOB OT HEOPTAHUYECKUX KAaTaInu3aTopOB

3.3

VYrneBoawl: MOHOcaxapuipl (IJIIOKO3a, pubo3a U JIE30KCHpHU003a),
nucaxapujibl (caxapo3sa, JJaKTo3a) U HoJIMcaxapupl (Kpaxmall, IIIUKOTEH,
nesnono3a). buonoruueckue GyHKIMH yIIIEBOIOB.

Jlununel: TpUrauuepuapl, crepounsl, doconunuasl. ['napodusHo-
runpodobHbie cBoiicTBa. buonorndeckue pynkuuu nunuaos. CpaBHeHue
YTJIEBOJIOB, OCNKOB M JIMMUAOB KaK HICTOUHUKOB SHEPTUH

3.4

Hyxneunossie kucnotel: [JIHK w PHK. Hyxneotuasr — MoHOMEpHI
HyKJI1enHOBbIX KucnotT. Ctpoenue u gpynkuun JJHK. Ctpoenune un dpynkumm
PHK. AT®: ctpoenue u QpyHKIIu

3.5

[uTtonorus — Hayka o kinetke. Kiterounas reopusi. MeTo bl n3y4eHus KIETOK

3.6

Knerka kak memoctHass »xuBasi cuctema. OOmue NPU3HAKUA KIETOK:
3aMKHyTas HapyxHasi MemOpana, Mmoiekynsl JIHK kak renermdeckuii
amnmapar, CUCTeMa CUHTe3a Oenka

3.7

Tunel KiIeTOK: 3yKapHOTHYECKass M TMpokapuoTHueckas. OcoOeHHOCTH
CTpOCHHUS TPOKApHUOTHYECKOW KiIeTKH. Kiletounas creHka OaKTepHid.
CtpoeHue sykap UOTHUECKOUN KieTkh. OCHOBHBIE OTJIUYMS P aCTUTEIIHLHOM,
KUBOTHOM U TP MOHOM KIIETKH
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3.8

[ToBep XHOCTHBIE CTP YKTYPHI KJIIETOK — KJIIETOUYHAS CTEHKA, TJIMKOKAJIUKC, UX
¢byukmuu. Ilnazmatudeckass MemOpaHa, ee CcBoWicTBa W (YHKIIMM.
[uromnasma u ee opraHouabl. OIHOMEMOpAaHHBIE OPTAHOUJIBI KIIETKU:
sHporuiazMmaruueckas cerb (OIIC), ammapar ['oabmku, JU30COMBIL
[TonyaBTOHOMHBIE OPTAHOMABI KJIETKA: MUTOXOHJPHUM, IUIACTHUIBL
[1p oucxoxieHrne MUTOX OHAPUIA U rtacTua. Bunbl minactua. HememOpanHbie
OpTaHOUJIbI KJIIETKH: PUOOCOMBI, KIICTOYHBIN IIEHTP, PECHUYKH, K'Y TUKU.
OyHKIMHA OpTaHOUJOB KIETKU. BKiroueHus

3.9

Snpo —perynsTopHslii neHTp kieTku. CTpoeHue spa: siaepHast 000J104Ka,
KapuoIia3Ma, XpOMAaTHH, SJIPBIIIKO. XPOMOCOMBI

3.10

Tp AHCIIOPT BEHICCTB B KJICTKC

>KI/13HCI[ CATCIIBHOCTDh KIICTKH

4.1

OOMeH BellecTB, Wi METa00IM3M. ACCUMUIISALIMS (TUTACTUYECKU OOMEH) 1
JACCUMUTISINS (FHEP TETUUECKUI 0OMEH) — IBE CTOP OHBI €IMHOTO TP O11ecca
MeTaboIu3Ma. Turbl oOmeHa BEILIECTB: aBTOTPO(HBIA U
rerepoTpodHubiii. Poinb gpepMeHTOB B 0OMEHE BEIIECTB U TP EBP alllEHUU
SHEPTHUU B KIIETKE

4.2

®ortocunre3. CperoBas u TemMHOBas ¢a3bl ¢orocuHTeza. Peaximn
doTocunte3a. DpheKTUBHOCTh (GOTOCHHTE3a. 3HAUCHNE (POTOCHHTE3a IS
KU3HU Ha 3emiie. Biusinue ycrnoBuii cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €r0 MP OYKTUBHOCTH Y KYJIBTYPHBIX pacCTCHUI.

XeMocrHTe3. XeMOCHHTE3UP YIolue OaKkTepuu. 3HaYeHNE XEMOCHHTE3a TSI
KU3HU Ha 3emlie

4.3

DHepreTndyeckuii oOMeH B KieTke. PaciieruieHne BeliecTB, BbIACICHUC
U aKKyMYyJIHUpPOBaHHE SHEPTUHU B KIIETKE. DTaIlbl YHEP TETUIECKOTO OOMEHa.
['mukonus. bpoxenue u ero Buibl. KHCIIOpOIHOE OKUCTIEHHE, MITU KIIETOYHOE
neixanue. D PPEKTUBHOCTh YHEPTETUIECKOTO 0OMeEHa

4.4

Peaxumm matpuuHoro cumaTte3a. I'eHermueckas wHbopmamms u JIHK.
Peanuzanus remernyeckoit HGOP Manyy B K1eTke. [ eHeTHIecKkuii KO 1 €T
ceoucTBa. TpaHckpunuusa — matpudnbli cuHTe3 PHK. Tpancmsmus —
OomocunTe3 Oenka. KoaupoBanwme amMuHOKHCIOT. Ponap  pubocom
B OMOCHHTE3€e OelTka

4.5

Hexknerounsie hopmMbl )ku3HU — BUp ycbl. cTopust oTkpsiTHst Bupyco (. 1.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSA U >KU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacrenui, >)kUBOTHBIX M YE€IOBEKa, BhI3HIBAEMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oyautensb
CIINda. [IpodunakTrka pacnpocTpaHeHHUs BUPYCHBIX 3a00J1€BaHU
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Pa3MmHOkeHMEe U HHAUBHUIY aJIbHOE P A3BUTHE OPTaHU3MOB

5.1

KneTounslii 1uki, Wad >KM3HEHHBIM UK KieTku. MHTepdaza m MuUTO3.
[Ipomieccel, mpotekaromme B uHTepdasze. Perukamus — peaxims
matpuuHoro cunreza JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN HA00p —
Kapuotumn. JIUTIOWAHBIA W TaIUIOUJIHBIA XPOMOCOMHBIE HAOOpPBHI.
Xpomaruael. [{luTonorndyeckre 0CHOBBI Pa3MHOXKECHUS U MHIUBUY AJIbHOTO
Pa3BUTHUSA OPTAaHU3MOB.

[enenune kierkn — muto3. Ctagum murtosa. IIpoueccsl, np onCcXoasue Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOTOTMYECKU CMBICIT MUTO3a

5.2

@op MBI pa3MHOKEHUS OpTaHU3MOB: 0€CII0JI0€ U oJiIoBoe. Buasl Oecnosioro
pPa3MHOXEHUS: JI€JIEHUE HaJBOE, IOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX,
CopooOpa3oBaHUE, BEreTaTUBHOE  pa3MHOXeHue. McKyccTBeHHOE
KJIOHMP OBaHHWE OPTaHU3MOB, €r0 3HAUEHUE JIJIs CEIEKIUU

5.3

[TonoBo€ pa3MHOKEHHE, €0 OTIIMUMS OT OECIIONO0TO.

Merlio3. Craguu Meno3sa. [Iponeccsl, npoucxoasmue Ha CTaausx Menosa.
[ToBenenne xpomocoMm B meiose. KpoccuHrosep. brosiornuecknii cMbIc
Y 3HAYECHHUE MEWO03a

5.4

["amerorene3 — mnpouecc oOpa3oBaHMs MOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBeie >xene3pl: CeMEHHUKM M SUYHUKU. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — raMmeT (CepMaTo30u, SMIEKIIETKA) — CIIep MaTOTEHE3
u ooreHe3d. OcoOEHHOCTH CTpOEHHs SHIEKIETOK U CIepMaTO30HIOB.
OmnonotBop enue. [TapTeHorenes

5.5

NunuBunyansHoe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE pPa3BHUIUC
(oMOpuorene3). Dtambl 3MOPHUOHATHLHOTO PAa3BUTHSI y TO3BOHOYHBIX
KUBOTHBIX: AP OOJCHHE, TacTpy iy, opraHorenes. [loctamOp nonampHoe
pa3BuTue. THUIBI MOCTIMOPHUOHAILHOTO PAa3BUTHUS: MPSIMOE, HEIpsIMOe
(MuuuHOoYHOE). BnusitHue cpenpl Ha pa3BUTHE OPTAHU3MOB; (PAKTOPHI,
COCOOHBIEC BBI3BIBATH BP OKJICHHBIC YP OJCTBA.

Poct u pasBurtue pacrenuii. OHTOTEHE3 IIBETKOBOTO PAaCTEHUS: CTP OCHHUE
CEMEHH, CTaJUHU Pa3BUTHUS

HaCJ'IeJICTBeHHOCTB N U3SMCHYHBOCTb OPIraHU3MOB

6.1

IIpenmer m 3agauu reHeruku. HMcropus pasButus reHeruku. Bxinan
POCCHUHCKHMX M 3apyOEKHBIX YUYEHBIX B pPa3BUTHE T€HETHKU. MeTobl
reHeTUKd  (TUOPUAOIOTUYECKUM, LUTOTCHETUYECKUM,  MOJIEKYJISIPHO-
reHetudeckui). OCHOBHbIE T'€HETUYECKUE TMOHATUA. | eHeTuueckas
CUMBOJIMKA, HCIIOJIb3yEMasi B CXEMaX CKp EIIMBaHUI

6.2

3aKOHOMEPHOCTH HACJIEI0BAHUS IPU3HAKOB, YCTaHOBJIEHHbIE . Mennenem,
MoHorubpuHOE CKp eluBaHue. 3aKOH €MUHO00pa3rs TMHOPUA0B TIEP BOTO
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nokosieHus. [IpaBwio foMUHKMp OBaHUA. 3aKOH PaCHICIUICHUS M U3HAKOB.
['mnore3a unctoTel ramer. [10J1HOE M HEMTOJITHOE TOMUHUP OBAHUE.
JurubpumaHoe CcKpenuBaHue. 3aKOH HE3aBUCHMOTO  HACJIEIOBAHUSA
Mpu3HaKoB. l[[UTOreHeTHYecKne OCHOBBI JUTHOPHUIHOTO CKp CIIHBAHUS.
Ananusupymoniee CckpemmuBaHue. Vcrnonb3oBaHHME — aHAIM3UPYIOUIETO
CKp CIIIUBAHUS JJIs OTIP €I€JICHUSI TEHOTUIIA OCOOU

6.3

CueruieHHoe  HacnenoBaHue npusHakoB. Pabora T. Mopranano
CLCIUICHHOMY HaCJIEJOBAHUIO TIeHOB. HapylieHue cueryieHuss TeHOB B
pe3yabTaTe KpOCCHHroBepa. XpPOMOCOMHAs TEOPHUS HACIEIACTBCHHOCTH.
['eneTnueckne KapThl.

['enernka nosa. Xp OMOCOMHOE OIIP €EIEHHE N0J1a. AYyTOCOMBI U TIOJIOBbIE
XPOMOCOMBL. [ 'OMOrameTHsIe 1 rerep oraMeTHble opranu3mbl. Hacnenosanve
IIPU3HAKOB, CLEIUIEHHBIX C MOJIOM

6.4

N3MEHUUBOCTD. Buner U3MEHYUBOCTHU: HEHACJIEICTBEHHAS
M HaclIeACTBEHHas. Poib cpenbl B HEHACIEACTBEHHOU W3MEHYMBOCTH.
XapakTepucTHKa MOIU(PUKAITUOHHOM N3MEHUYMBOCTU. BapualimoHHbIi psia u
BapuanMoHHas Kpuass. Hopma peakuum npusHaka. KosimuecTBeHHBIE U
KaueCTBEHHblE MNpPU3HAKM K WX Hopma peakuuu. CBoiictsa
MOAU(PUKATUOHHON U3MEHYUBOCTU

6.5

Hacnencreennasi, WM reHOTUIIMYECKAsI, N3MEHUYUBOCTb. KoMOMHaTHBHAS
M3MEHYMBOCTb. MeH03 M TOJIOBOW MPOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTA. MyTallMOHHAs M3MEHYHMBOCTh. Kiaccudukamms MyTalimid:
TEHHbIE XPOMOCOMHBIEC, T'€HOMHbIE. YacToTa W MNPUYUHBI MYTaIUM.
MyTtarennsie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIIEICTBEHHON
nm3MeHuuBoctd H.M. BaBuiosa

6.6

I'enetnka yenoBeka. Kapuorumn denoBeka. OCHOBHBIE METOJbI T€HETUKHU
YyeJI0oBeKa: reHeaJIOTnUeCKuu, OJM3HEHOBBLIA,  IMTOrCHETUYECKUI,
OMOXUMHUYECKHI, MOJIEKYIIpHO-TeHeTHIeCKUui. COBpEMEHHOE OTIP €/ICTICHIC
T€HOTHUIIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHHWE, F'€HOTUIHUPOBAHUE, B TOM
yucie ¢ momoipeio [11[P-anamiza. HaciencrBennbie 3a001eBaHUs YCIIOBEKA:
reHHbpie 00JIe3HH, 00JIe3HU C HACIEICTBEHHOM ITpEIp acloyI0KEHHOCTHIO,
XpoMocoMHble Oosie3an. ComaThyeckue W TEHEpaTHBHBIE MYTAIIWM.
[IpuHIUBl 310pOBOr0 0Opasa >KU3HMU, TUATHOCTUKH, MPO(QUIAKTUKA U
JICUCHUS IeHETUY ECKUX 00JIC3HEM. Menuko-TeHeTHYECKOe
KOHCYJIbTUPOBAHKE. 3HAYCHHE METUIIUHCKON T€HETUKU B TP €40 TBPAILICHAN
1 JICUEHUHN T'€HETHYECKUX 3a00JIeBaHMI UenoBeKa

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUU

7.1

Cenekiys Kak HayKa U P OLECC. 3ap OKICHUE CEIEKIINU U JJOMECTUKALIUS.
VYuyenne H.U. BaBumoBa 0 1eHTpax NPOHMCXOXKJICHUS M MHOTOOOpa3us
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KyJbTYPHBIX pacTeHuid. LIEeHTpbI TP OMCXOXKICHHUS JOMAITHUX KUBOTHBIX.
CopTt, nopoaa, mramMmm

7.2

CoBp eMeHHbIe METOIbI CeNEeKIIMU. MacCOBBI U MHANUBUIYaJIbHBIN OTOOPHI B
CEJICKLIMU PaCTEHUM U )KUBOTHBIX. OLIEHKa 3KCTEp bep a. bn3Kopo ICTBEHHOE
CKp eluBaHue — UHOp uauHr. Yucras nunus. CKp eNMBaHUE YUCTHIX JIMHUIA.
['erepo3uc, mnm rubpunHas cuina. HepojacTBeHHOE CKpellMBaHUE —
ayTopumuar. OtaaneHHas rudpuauzanus U ee ycnexu. VcKyccTBEHHbIN
MYyTareHe3 U IMoJy4eHHE NOJIUIUIOUAO0B. [JOCTHKEHNS CEIEKIMU P aCTEHU,
JKUBOTHBIX U MUK OOpTaHU3MOB

7.3

buoTexHOJIOTUSA KaKk OTpacib MpOU3BOACTBA. ['€HHast MHXKEHepus. DTanbl
coznanus pekomOouHantHoM JIHK u Tpancrennbsix oprannsmoB. Kinetounas
umxkeHepus. Kiierounele KyJabTypbl. MHKpPOKIOHAJIBHOE Pa3MHOMXKEHHUE
pacrenuii. KnoHnpoBaHue BBICOKOIP OMYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX
OpTaHU3MOB. DKOJIOrHUecKHe U dyTudeckue rnpodiaemsl. MO — renernyecku
MOAU(PHUIIIP OBAaHHBIE OP TAHU3MBI
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HpOBepﬂeMbIe TpeﬁOBaHI/IH Kpe3ydabTaTaM 0CBOCHHUS OCHOBHOM Oﬁpa3OBaTeJII)HOl7]

NporpamMmbl

Kon
TP OBEPSIEMOTO
pe3yJybTarta

[IpoBepsieMbIe TP €IMETHBIC P E3YJIbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNbHOM P OTrPaMMBI CpETHETO 00IIero 00pa3oBaHUs

1

CdopMupoBaHHOCTh 3HAHUN O MECT€ M POJIU OMOJIOTUH B CUCTEME
HAYyYHOTO 3HAHUSA €CTECTBEHHbIX HayK, B  (OpMHUPOBAHUI
COBPEMEHHOM €CTECTBEHHOHAay4YHOW KAapTHHBI MUPA U HAYYHOIO
MHUPOBO33pPEHUS; O BKJIAJI€ POCCHUMCKMX M 3apyOEXKHBIX YUECHbIX-
OMOJIOTOB B pa3BUTUE OMOJIOTUH; (PYHKIMOHAIBHOW I'paMOTHOCTU
YenoBeKa JJIs p elICHUS )KU3HEHHBIX 33124

YMeHue packpbeiBaTh COJAEp)KAaHUE OHOJOTHMYECKUX TEpMHUHOB
Y TIOHATUHN: BUJI, TOMYJISALNSA, T€HO(POH T, DBOJIFOIHS, IBUKYIIIAE CUITBI
(akTOphI)  IBOJIIOLIUH, MPUCHOCOOJICHHOCTh  OPTaHU3MOB,
BU000pa3oBaHue,  SKOJOTHYECKHE  (DAKTOPBI,  IKOCHUCTEMA,
OpOJYIEHThl,  KOHCYMEHTBI, PEIyUEHThI, IEMu  MHUTaHUd,
HKOJIOTHYECKAsl UpamMuaa, OuoreoueHos, onocdepa

YMeHue u3narath OMoJIoruueckre Teop uu (3BOJIOLMOHHAsA Teopus Y.
JlapBruHaA,  CHHTETMYECKass  TEOPHsl  3BOJIIOUUH),  3aKOHBI U
3aKOHOMepHOCTH (3apopiiieBoro cxoacrea K.M. bapa, uep enoBanus
IJIaBHBIX HampasieHud wu nytedl  sBosronuu A.H. CeBepioga,
yuenus o 6mocdepe B.M. BepHanackoro), onpenensars rpaHUIlbl UX
IIP UMEHUMOCTH K J)KMBBIM CUCTEMaM

YMeHue BlajeTh METOJaMU HAy4YHOTO TO3HaHUA B OHOJIOTHMH
(HaOMIO/ICHNE W OMMCAHUE JKMBBIX CHCTEM, IPOIICCCOB M SBJICHUM,
opraHu3aiis H TPOBEACHHE OHMOJIOTHUYECKOTO JKCIEp MIMEHTA,
BBIIBIDKCHHE  THUIIOTE3bI;  BBISIBJIEHHE  3aBUCUMOCTH  MEXIY
HCCIIETY EMBIMU BETUYUHAMU, 0O BSICHEHHE ITOJTYUYCHHBIX PE3YIIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHW, TEOPUM M 3aKOHOB;, YMEHHUE
JIe7aTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTATOB)

YMeHne  BBIACNATh  CYIIECTBEHHBIE  MPU3HAKA  CTPOCHHS
OMOJIOTHYECKUX OOBEKTOB: BHJIOB, MOMYJSAIHUNA, P OIYIIECHTOB,
KOHCYMEHTOB, PEIyILEHTOB, OWOTEOIEHO30B U  DKOCHCTEM;
OCOOEHHOCTH  TPOIIECCOB  HACIEACTBEHHOW  M3MEHYHBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa3oBaHWs, IPHUCHOCOOICHHOCTH
OpTaHMU3MOB, JCHCTBHS SKOJOTHYSCKHX (PAKTOPOB HA OPTaHM3MBI,
TIep eHOCa BEIIECTB M ITOTOKA JHEPTUH B IKOCUCTEMAX, aHTPOIIOTCHHBIX
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W3MCHEHUI B 9KOCHCTEMaX CBOSH MECTHOCTH, KPyrOBOPOTa BEIISCTB
1 OMOTEOXMMHUYECKUX IMKJIOB B Onocdepe

YMeHne TpUMEHSTh TIOJyYEeHHbIE 3HAHUS ISl  OOBSICHEHUS
OMOJIOTHUYECKUX MIPOIIECCOB U SBJICHUH, JUIS TIP MHSTUS TP AKTHY €CKUX
pellleHni B TOBCEAHEBHOM KU3HU B LEJSIX 0OecnedeHns 0e30MacHOCT!
CBOET0 37I0pOBbSI M 3/I0POBBSI OKPY>KAIOIIUX JIFOJIEH, COOIIOAEHHS
HOPM TPaMOTHOTO TIOBEJICHUS B OKpY>KaIOMICH MPHUPOIHON Cpene;
NOHMMaHHEe  HEOOXOJMMOCTH  HCIIOJIb30BAaHUSA  JOCTHIKCHUI
COBp EMEHHOM OMOIOTUY JIJIS P AIIMOHATIEHOTO TP UP OJI0TI0JIb30BaHUS

YMmeHnue peuiaTh 3JICMCHTAPHBIC OHMoIOrnuecKue 3aJa4u, COCTaBJIATH
CXEMBI IIEP CHOCA BCIICCTB U SHCPTHUU B SKOCUCTEMAX (I.[GHI/I HI/ITaHI/ISI)

YMeHue BBITIOJNHATH J1abOpaTOpHbIE W TpaKTHYECKHe PaboTsl,
coOnoaTh mpaBuia nNpu padbore ¢ yueOHbIM U J1aOOpPATOPHBIM
000py1I0BaHUEM

YMeHne KpUTUYECKH OLICHUBATh U MHTEP TP ETUPOBATh UH(HOPMALHIO
OMOJIOTUYECKOTO  COAEPIKAHUSA, BKIIOYAOIIYIO IICEBIOHAYYHbIE
3HaHUS M3 pas3IUuHbIX UCTOYHUKOB (CMMU, HayuHO-momynsipHble
MaTepuajbl); paccMaTpUBaTh rI100aIbHbBIE SKOJIOTHUYECKUE P 00IeMbI
COBP €MEHHOCTH, ()Op MHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
ITO3ULINIO

10

YMeHue co3aaBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS,
000011as1 GMOTOrNYECcKy 10 HUHPOPMAIUIO U3 HECKOJIBKUX HCTOUHUKOB,
IPaMOTHO HCIOJIb30BaTh NOHITUHUHBIN anmapaTt OMOJIOTUH

IIpoBepsieMbie 3J1eMEHTHI COAePKAHUA

Kon [IpoBep sieMblil STIEMEHT COJIEP AKAHUS
1 DBOJIOIMOHHAS OUOJIOTHS
1.1 DBOJIIOLMOHHAs TEOPUS U €€ MECTO B OMOJIOTHUH.

CBuzerenbcTBa dBOMONMU. [lameoHTOIOrHYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MaJICOHTOJIOTUIECKOM JIETOTIMCH, TIep €XOHBIC (POPMBL
buoreorpadudeckue: cxoncrBo u pasznauure GhayH u GIop MaTEpHUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOCTBA M Pa3IHUHs SMOP MOHOB Pa3HbIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIHLHO-AaHATOMUYECKHE: TOMOJIOTHUHBIE,
aHAJOTHYHBIC, PYJAUMCHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-
OMOXMMUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEIICTBEHHOCTH M OCHOBHBIX
METa0O0TMIECKHX IyTEH Y BCEX OPTaHU3MOB
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1.2

OBomronuonHas teopuss Y. JlapsBuna. Ilpeanocpuikn BO3HMKHOBEHUS
Jap BUHU3MA. [BHKYIITHE CHITBI 3BOJTFOITMH BUIOB 110 J[ap BUHY (M30bITOUHOE
pa3MHOXKEHHE TIpU  OTPAHUYCHHOCTH PECYpCOB, HEOTp eIeICHHAs
M3MEHYMBOCTb, 00pb0Oa 3a CyIIeCTBOBAHHE, €CTECTBEHHBIN OTOOD )

1.3

Cunteruueckast Teopus sBojiroruu (CTD) 1 OCHOBHBIC €€ MOJIOKECHHUS.
Muxkp osBouttoniust. [Tomymsiius Kak eIMHUIA BUAA U SBOJIIOIUN

1.4

JIBroxymiue cuibl (pakTopbl) SBOJTIOLUH BUAOB B P UpOJe. My TallMOHHBIN
npouecc U KOMOWHATHMBHAs W3MEHUMBOCTh. [lOMyJsIIMOHHBIE BOJIHBI
u gpeildp renoB. M3onsamms m wmurpanus. EcrecTBeHHbI 0TOOp —
HaIp apJsouui (pakTop 3BodOUUNA. POPMBI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco6aeHHOCTh OPTaHU3MOB Kak pe3yibrar 3BoJitouuu. [Ipumepsl
P UCIIOCOOJIEHUI Yy OpraHu3MOB. ApoMop (o3bl U UAKOAAANITALIUH.

Bun wu BunmooOpaszoBanue. Kpurepum Buga. OcHOBHbBIE (HOpPMBI
BUJI000pa30BaHusA: reorpapuueckoe, SJKOJI0rHUeCKOe

1.5

MakposBontonus. @opMbl 3BostOLIMU:  (UIETHYECKAs, JUBEPIEHTHas,
KOHBEpTEHTHAas, napauienbHas. HeoOpaTumMocTs 3BOIIOLUN

BO3HUKHOBEHUE 1 pa3BUTHE KU3HU HA 3EMJIEC

2.1

JloHay4yHbBIE TP EICTABICHUS O 3apOXKJICHUU XU3HU. HaydHble TUIOTE3BI
BO3HMKHOBEHUS KU3HU Ha 3emiie: aOMoreHe3 u maHcnep Musi. XuMuy eckas
ABOJIIOIUS. DKCIEP UMEHTAJILHOE MOATBEP JKJICHUE XUMUYECKON IBOJIIOIUH.
Hauganpaple sTamel Ouosormueckoit sBosroruu. ['mmotesa PHK-mmpa.
[TepBble K1€TKM U UX 3BOJTIONHS. DOpMHUPOBaAHKUE OCHOBHBIX I'P YIIIT )KUBBIX
OpraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emiie mo 3pam u nepuojam. Katapxei. Apxeiickas
U TIpoTepo30iickas 3pbl. [1aneo3olickas spa u ee mepuobl: KeMOp UHCKUIA,
OPAOBUKCKHWU, CHITYPHUNUCKHM, TEBOHCKHUM, KAMEHHOYTOJIbHBIN, TIEP MCKUIL
Me30301CKas 3pa 1 €€ Nep uoJAbl: TP MUaCOBBIN, 0P CKUM, MEJTOBOM.
KaiHo3oMckass »spa W €€ TMEpHOAbl: TAJECOTCHOBBIM, HEOTCHOBBI,
AHTP OMOr'€HOBBINA. XapaKTepUCTUKA KIIMMATa U T€0JIOTUYE€CKUX MP OLIECCOB.
OCHOBHBIE€ J3Tallbl 3BOJIIOLMUA PACTUTEIBHONO M >KMBOTHOTO MHpa.
Apomopdo3sl y pacTeHuii 1 )KUBOTHBIX. [10sIBIIEeHNE, pacBET M BEIMUPaHUE
TPYII )KUBBIX OPTAaHU3MOB

2.3

Cucrema OpraHMYecKOro MHpa Kak OTpakeHue HBoJonud. OCHOBHbBIC
CHCTEMATUYECKHE TP yNIbl OPTaHU3MOB

2.4

DBOJIIOLMS YeJIOBEKAa. AHTP ONOJIOTHsl Kak Hayka. Pa3BuTue np e/1cTaBiieHUi
O MP OUCXOXKCHUU YesloBeka. MeTo1bl n3ydeHus anTponorenesa. Cxocrsa
U pa3nyusg 4YelnoBeKa M IKUBOTHBIX. CHUCTEMAaTHYECKOE IOJI0KEHHUE
YeJI0OBeKa.
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JBwxymue  cunbl  (dakTophl) aHTpomoreHe3a. HacneacrBenHas
M3MEHUMBOCTh M €CTECTBEHHbIH OTOOp. OOIIecTBEHHBIN 00pa3 KU3HH,
U3TOTOBJIEHUE OPYUN TPYyJa, MBILIJIECHUE, PEUb

2.5

OCHOBHBI€E CTaJIMH Y BETBU 3BOJIFOLIMY YEITOBEKA: aBCTP AJIOIUTEKH, YenoBek
ymenbii, YemnoBek mnpsaMoxoadaumi, YemoBeKk HeaHIep TaabCKun, YenoBek
pasymHblil. HaxoIkum HCKOMaeMbIX OCTAaHKOB, BpEMsl CyLIECTBOBAHMA,
00J1aCTh pacrpoCTpaHeHus, 00beM rOJI0BHOT0 MO3Ta, 00pa3 )KU3HU, O YAUS

2.6

Yenoseueckue pacel. OCHOBHBIE OOJIBIIME pachkl: €BpOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpaJIOUHas (PKBATOPHAIbHAS), MOHTOJIOHUIHAS
(a3natcko-amepukaHckasi). YepTbl NpUCHOCOOJEHHOCTH IIpe/ICTaBUTENEH
YeJIOBEUYECKHX pac K yCIOBUSM CylI€CTBOBaHUA. ENMHCTBO YenoBeUeCKuX
pac. Kputuka pacuszma

OpraHu3MBbI U OKpyKaromias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJlaud U P a3aeibl 9K0JIOrur. MeTo 1bl 3KOJIOr MUECKHX
UCCIIEIOBaHUM. DKojoruueckoe MupoBo33peHue. Cpenbl oOuTaHus
OpTaHU3MOB: BOJHAS, HA3EMHO-BO3IYIITHAS, MOYBEHHAS,
BHYTp HOpTaHU3MCHHAS

3.2

Oxonoruueckue Qakropsl. Kiaccudukanums 3K010THUECKUX (HAKTOPOB:
abuoTuueckre, OMOTUYECKUE U aHTP ONIOTeHHbIE. [IeiicTBHE IKOIOTHY ECKHX
(bakTOpOB HA OPTaHU3MBI

3.3

AOGuoTHueckue PakTopbl: CBET, TEMIEPaTypa, BIAXKHOCTh. DOTOMEPUOIIBM.
[IpucnocoOneHuss OpraHu3MOB K JEHCTBUIO aOMOTHYECKUX (HAKTOPOB.
buosiornueckue p UTMbI

3.4

buotnueckue  dakrtopbl. Buasl  OMOTHYECKMX  B3aUMOJCHCTBUMAL:
KOHKYPEHIIMS, XWIIHWUYECTBO, MAapa3UTU3M, MYTYyaJIu3M, KOMMEHCAJIU3M
(HaxJ1IeOHUYECTBO, KBap THPAHTCTBO), aMEHCAJIU3M, HEHTp alin3M. 3HaAUCHUE
OMOTHYECKUX  B3aMMOJECHCTBUN 171  CYLIECTBOBAHMS  OpPTaHHU3MOB
B MMPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTMYECKUE XapaKTEPUCTUKU Tomyisiiud. (OCHOBHBIE MOKa3aTeln
MOMYJIALMK: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb,
P U OCT, MUT'p aiusl. JInHaMHUKa YUCIEHHOCTH NOMYJISLNKU U €€ P eryJIsiius

Coo011ecTBa ¥ DKOJIOTUYECKUE CUCTEMBI

Coo01mrecTBo opraHu3MoB — OuoI1ieH03. CTpYKTYphl OMOIICHO3a: BU0BAs,
Ip OCTpaHCTBEHHAs, Tpoduueckas (nuimeBas). Buabi-nomunantel. CBs3U B
OHoIIeHO3E

4.2

Dxonorudyeckue cucteMbl (dkocuctembl). [lomsTHe 00 dKocHcTEMe
u  OworeonieHo3e. DyHKIMOHAIBbHBIE KOMIIOHEHTHI ~ IKOCHCTEMBI:
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P OAYLEHTBI, KOHCYMEHThI, peayleHTbl. KpyroBopoT BelecTB M IMOTOK
SHEpTUM B 3Kocucteme. Tpoduueckue (MULIEBbIE) YPOBHU IKOCUCTEMBL
[Tumesbie nenu u ceth. OCHOBHBIE MOKAa3aTENIM SKOCUCTEMBI: OHoMacca,
NPOAYKIHA. DKOJOTMYECKHE MNHUPaMUABL NPOAYKIHUH, YHUCIEHHOCTH,
ouomaccel. CBoilCTBa 3KOCHCTEM: YCTOMYMBOCTb, CaMOP €Ty,
passutue. Cykueccus

4.3

[IpuponHbIE IKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOIO
WJIY LIAP OKOJIMCTBEHHOT O JIECA.

AHTpPOTIOTEHHBIE JKOCUCTEMBI.  ATPO3KOCHUCTEMBI. YPOOIKOCUCTEMBL.
buonornyeckoe M XO3fAWCTBEHHOE  3HAYEHHUE  arpOdKOCUCTEM U
ypO0sKOCHCTEM.

buopasnooOpasue kak (aktop ycroilunBocTH 3KOcucTeM. CoXpaHeHue
OMOJIOTHUYECKOTO pa3HooOpa3us Ha 3emiie

4.4

Yuenue B.U. Bepuanckoro o Ouocdepe. I'panuiibl, COCTaB U CTpYKTypa
o6mocdepni. XKupoe BemectBo u ero GpyHkimu. OcodeHHocTr 6uochep bl Kak
ri00anbHON 9KOCUCTEMBI. JIMHaMIUecKoe paBHOBECHE U 0OpaTHast CBS3b B
ouocdepe. KpyroBopoThl BemecTB 1 OMOTe0X UMWY €CKHE ITUKITBI 3JIEMEHTOB
(yriepona, azora). 30HaIbHOCTH Onochepbl. OCHOBHBIE OMOMBI CyIITH

4.5

YenoseuectBo B 6nochep e 3emian. AHTPOMOTCHHbBIE N3MEHEHUs B Onocdepe.
['moGanbHbIE SKOJTOTHYECKUE TP 00IEMBI.

OcHOBa paInMOHAIBHOTO YIPAaBICHUS MPUPOJHBIMH pECypcaMU U HUX
UCIIOJIb30BaHue. JloCTmKeHUss OMOIOTHN U OXpaHa P Up OBl
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