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IHHOACHUTEJIBHASA 3ATIMCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIpEIEIICHUS
NOJIX0A0B K (opMupoBaHHMIO cojepkaHuig ydeOHoro mpeamera «buonorus» cocraBuwin:
koHHenrtyanbHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3ysbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
o0MmMX HEeISIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannn, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorilacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaAMMBI
1o OMOJIOTUH U €€ CTPYKTYypa.

[Tporpamma o Ouosioruu naét mpencTaBlIeHue O IEsIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAHUS W Pa3BUTHs OOy4aroOmUXcs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sA3aTeNFHOE MPEIMETHOE COJCpKAHHUE, €ro CTPYKTYpY, pacmpeelieHHe I10
paszenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPSIMETHBIX CBsI3€H, JJOTMKU 00pa30BaTEIILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYaroIINXCS.

B mporpamMMe mo OWOJIOTMH TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHHHU Ouosoruu, Omarojapss 4eMmy B HeW MpocMmaTpuBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMl  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHWEM K OKpyKarouei
npupoaHoit cpezne. IlosTomy Hapsay ¢ u3ydeHHEM OOIIEOMOJOTHYECKHX TEOPH, a Takke
3HAHWUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MIPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAENECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU JAJISl PEllICHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPOo(QUIaKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHallM3a BJMSHHUS XO3AWCTBEHHOM [EATENHHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHM UIsl pelIeHus
OJIHO M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOPas MPEAINoiaraet
dbopMupoBaHHe y OOYYarOIIUXCSI CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecnieunBaeT (GopMUpOBaHHE y OOY4AIOUIUXCSA NPEJACTABICHUNH O HAYyYHOW KapTHHE MUpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M OHBOJIOLUHU, CO3MaET YCIOBHUS IJIA: TO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
(dbopmupoBanus (HYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHUS, [IEHHOCTHOTO OTHOIICHUS K )KHUBOW MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHWe OHONOTHSI UMEET TaKkKe HJs pPEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpelHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue
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ouosorun oOecrieunBaeT YCIIOBHS TSt (dopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalui OUOJIOTUYECKUX 3HAHUU C TPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TOJI0KEHUS O TPeAHA3HAYCHUN yIeOHOTO
npenmera «buosjorus» cocTaBWIM OCHOBY Ui ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUsS, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yaueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3UIMHA KyJIBTYpOCOOOPa3HOTO TMOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIINECs JTOJKHBI
OCBOUTPH 3HAHHS M YMEHHS, 3HAUYUMBbIC i1 (popMUpOBaHUS OOMIEH KyIbTYpHI, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPAKTHYECKOU AesTenbHOCTU. Oco00e MECTO B TOM cHUCTeMEe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpOBaHUS
MIPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LEHHOCTHBIX
OpHEHTALMIX JIUYHOCTH, COCOOCTBYIOIINX I'YMaHU3allM1 OMOJIOTHYECKOT0 00pa30BaHUsl.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alMi W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTPYKType ydueOHOTro npeamera «buosiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO TO3HaHUs», «KieTka kak Ouojiorndeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOTooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCsS 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MpHOOpPETEeHNEe YMEHHH MCII0JIb30BaTh ITH 3HAHMSA JUIsl TPAMOTHBIX JEHCTBUN B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX POOIIEM.

JlocTikeHnue Lenau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcs: peIeHUEM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CUCTEMbl 3HAaHMH O OHOJIOTUYECKUX TEOpUsX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaxX HAY4YHOIO IO3HAHWA,
CTPOEHHUH, MHOIo0Opa3sMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHsI OpIaHU3aLUH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXcs I[M03HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUSA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MOAXO0JI0B K U3YUEHUIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluiy;

CTaHOBJIEHHE Y oOOydarouuxcsi oOmeld KyabTypbl, (YHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW MPHUPOJBI HA
OCHOBAHMU 3HAHUH U OMBITA, IOJYYEHHBIX IPU U3YUEHUU OUOJIOTHH;

¢dopmupoBaHue y oOOy4aroIUXCs YMEHHUH MIUIIOCTPUPOBATH 3HAUYEHUE OMOJIOTMYECKHUX
3HAHMW B TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KHMBOM IPHUPOBbI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS ITUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;
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pUMEHEHHE MPUOOPETEHHBIX 3HAHWN W YMEHUH B TNOBCEAHEBHOM >KM3HU JUIS OLIEHKU
MOCIIE/ICTBUI CBOCH MAEATENBHOCTH 1O OTHOIICHUIO K OKPYXKaoLIeH cpenae, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAHKE U COONIOICHNE Mep TTPO(DUTAKTUKY 3200 IeBaHUN.

B cucreme cpennero obmiero odpasoBanusi «buosnorus», usydaemasi Ha 6a30BOM YpOBHE,
ABIISICTCS O0S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

st u3yuenust OMojIoruu Ha 6a30BOM YPOBHE CpeIHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Hezeno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM NMPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKast 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PA0OTHI:

[IpakTnueckas padora Ne 1. «lcnonbp3oBaHue pa3aUMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl U MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouosnoruu. OTIuune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OmocucTeM ¥ HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpPraHU3aIMH KUBOM
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasr JJHK.

Tema 3. XuMHUYeCKHUii COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3Je€MEHThI. Bo/ia 1 MuHepanbHbIe BEILIECTBA.

@yHKIMK BOJbI M MHUHEpAIbHBIX BELIECTB B KieTke. [lognepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMHHOKHUCIIOTHI — MOHOMEpHI OeinkoB. HezameHnumsie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue QyHKIMN OEIKOB.

@®epMeHThl — Ouonoruuyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbpl. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTan3aToOpOB.

VYraeBoJipl: MOHOCaxapupsl (III0K03a, pudo3a u JIe30Kkcupuodo3a), nucaxapuabl (caxaposa,
JaKTo3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeIoao3a). buomorndyeckue QyHKIUU
YTJIEBOJIOB.

Jiunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruaApodoOHBIE
cBoiicTBa. buonornveckue ¢yHkiuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JMIHJIOB KaK
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumu PHK. Bugsr PHK. AT®: crpoenune u
GbyHKIMH.

[uronorusa — Hayka o kierke. Kileroynas teopus — npumep B3auMOJEHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI N3YYCHHS KIICTKH.

Knetka kak nenocrHas xuBas cucrema. OOLue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosexynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OerKa.

Tumbl KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
MpoKapuoTHIecKoi kiueTku. Kietounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, IIMKOKAIUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u €€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, annmapar ['onbmxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufibl KJIETKH: MHUTOXOHApPUH, IIacTUibl. lIpomcxoxaeHre MHUTOXOHIAPUM W TUIACTHUA.
Bune nnactun. HememOpanHble opraHonibl KJIETKU: pUOOCOMBI, KIIETOUHBIA LEHTP, EHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIUU OpraHOuA0B KIIeTKU. BkitoueHus.

SAnpo — perynstopHslil neHTp kietku. CTpoeHue aapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHBOM  IPUPOJIE»,
«PacrpeneneHrne XUuMUYECKUX NIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTres Genka», «CTpoeHue MoJiekyisl Oenka», «CTpoeHue (pepmeHTay,
«Hyxneunnossie kucinotel. [JHK», «Ctpoenue mosekynsr AT®y», «CTpoeHrue 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KieTku», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOCHHE Apa KIETKNY, «YTIIEBOIABD?, «JIHIHUIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUabHBIX
KIIETOK.

JlaGopaTopHble H IPaKTHYecKue padoThbi:

JlaGopatopHass pabota Ne 1. «/3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTauasbl)».

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHMS KIETOK pacTEHHUH, MUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISNMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALUSA (SHEpreTUYecknii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpO(HBIH U rereporpodHsiif. Pons depMeHTOoB B 00MeHe
BEILECTB U NPEBPALLEHNUH SHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass Ha3pl ¢orocuHTe3a. Peakuuu QoTtocuHTe3a.
D¢ dexTuBHOCTH (PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. Bausaue ycnoBuit
cpenabl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.
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XemocuHTe3. XEMOCHUHTE3UPYIOLMe OaKkTepuu. 3HAYEHHWE XEMOCHHTE3a Jisi KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B  KJeTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHHUE PHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro oomena. ['nmukonus. bpoxenne u
ero Buabl. KucimoponHoe oxuciaeHwe, WIM ~KJI€TOYHOE  JpIxaHue. OKUCIHUTEIbHOE
dbochopummpoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakium marpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JHK. Peammzanums
reHeTUYecKol MHpopMaluu B KieTke. ['eHeTuueckuil KoJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuuHblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTE3€ Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanosckuiif). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BEI3bIBAEMbIC BUpYycaMu. Bupyc nMMyHoAepHUIIMTa YeTOoBEKa
(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza M HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konsnos, JI. Y. IBanosckuit, K. A. Tumupsszes.

Tabmuuer wu  cxembl: «Tuner  muranmsy, «Metabonuzm», «MUTOXOHIPHUS,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycob»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM muka Bupyca CIIWIa, Oakrepuodaray,
«Pemmukarus JTHK».

O6opynoBanue: moaenu-ammmmkanuu «Yaoenune [IHK wu tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaenb cTpykTypsl JJTHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Knerounsrii muKn, WM KU3HEHHBIM HUKT KiIeTku. MuTepdasza m murtos. Ilpomeccsr,
npoTekarmue B uHTepdasze. Pemmmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI Pa3MHOKEHHUS U UHAMBUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrMYecKuil CMBICII MUTO3A.

[Iporpammupyemast ruéesb KIETKH — aromnTo3.

@opMBl  pa3MHOKEHMsI OpraHm3MoB: Oecroyioe W TmoJoBoe. Buabl Oecrnomnoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Cragun wmeio3a. I[lpomeccel, nmpoucxonsamue Ha cragusx meiosza. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIci 1 3HaUEHUE Mei03a.

I'amerorenes — mporecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKHU M sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbel 3MOPHOHATIBHOTO PA3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: JAPOOJICHHE, TacTpyJSAIus,

7



opranorenes. IloctamOpuonansHOe pa3BuTHe. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (MYMHOYHOE). BrusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PacTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHUSI OPTaHU3MOBY, «/IBOIHOE OIIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBD», «KIIETOUHBINA IHKID»,
«Perumkanusa JTHK», «Mutosz», «Meios», «lIpsmoe u HenpsaMoe pas3Butue», «l'amerorenes y
MJICKOTIUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MUKpomnpenaparbl «CrepMaTo30U]ibl MIIEKOHUTAIOLIErO»,
«lifuexnerka miexkonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopnast padota Ne 3. «HabGmrogenne MuTo3a B KJIIETKaX KOHYMKA KOpEITKa JTyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pa3BuTuUd TeHETHMKH. Poibp OHUTONOTMHM U
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag poccUiCKUX U 3apyOeKHBIX YUEHBIX B pPa3BUTHE
reHeTUKH. MeTonpl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTHYECKU, MOJIEKYIIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOJIb3yeMasi B
CXeMaXx CKpEeIIMBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MPHU3HAKOB, ycTaHoBieHHble [.  Menaenem.
MounorubpuaHoe ckpemuBatie. 3akoH eIuHO00pasusi THOPHUIOB MepBoro nokoJsieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. ['mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreHeTnueckre OCHOBBI IUTHOPHIHOTO CKpEIIMBaHMS. AHaIM3UPYIOLIee CKpellUBaHUE.
Hcnonb30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mno clremieHHOMY
Hacje10BaHuIo reHoB. HapyllieHue clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENICHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHble U reTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Bubl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOM W3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonssiil psn v BapuaunonHas kpusas. Hopma peaknuu npusHaka. KonmdyecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(BHUKAIIMOHHON H3MEHYUBOCTH.

HacnencTBeHHast, MiaM TeHOTUIIMYECKAs,, U3MEHUYMBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHAaTHMBHOW HW3MEHYMBOCTH. MyTalnoHHAs
n3MeH4YuBOCTh. Kiaccuukamuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTa U



MPUYMHBI MyTalii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEIACTBCHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka uenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKY/ISPHO-
reHetudeckuid. CoBpeMEHHOE ONpe/eeHHEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHKE, B TOM 4mcie ¢ momomnsio TII[P-anamm3a. HacnencrBenusie 3a0o0JieBaHUS
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEApacIoIOKEHHOCTHIO,
XpoMOcOMHBIE Oosie3Hu. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIEL 310pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPOQPMIAKTUKHN M JICYCHUS TEHETUICCKHIX
Oosie3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUMN YeJIOBEKa.

JdemoHncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAsh OCHOBAY,
«3aKOH pacHIeIUIeHUs] M €ro IMTOTCHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpunnoe ckpemuBanue», «lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['€HeTuYecKkne KapThl PACTEHH, )KUBOTHBIX
u 4yenmoBekay, «['eHeTwka mosay, «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaeiau-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexkpéct XpomMocom», MHUKPOCKON U
MHUKporipenapat «/[po3oduna» (Hopma, myranuu GopMbl KPIIILEB U OKPACKH Teja), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «3yyeHne MoaupUKAITMOHHON M3MEHUYHUBOCTH, MIOCTPOCHHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHON KPUBOI».

JlaboparopHas paborta Ne 7. «AnHanuz wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckas paborta Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKA».

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOT M.

Cenekuus Kak HayKa U mpouecc. 3apoKIeHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, HOPOAA, IITAMM.

CoBpeMeHHbIE METOJBI CelIeKIIMU. MacCoBBIf U WHAMBUAYAIbHBIN OTOOpHI B CENEKIUU
pactenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEIlUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUK. ['erepo3uc, wuiam TuUOpuUgHAs Cuia.
HeponctBennoe ckpemmuBanue — ayropuaunr. OtganéHHas TuOpuguzanvs U e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 M MOJy4YEHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PACTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexomOunantHorr JIHK u Tpancrenneix opranm3moB. Kiietounas wumxenepus. Kietounble
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodmemel. I'MO —
TEHETUYECKU MOAU(DUIIUPOBAHHBIC OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. IBaHOB.

Tabmumer U cxembl: Kapra «L[eHTpBI TPOUCXOXKICHUS W MHOTOOOpasus KyJIbTYypPHBIX
pactenuit», «llopoapl mOMaNTHUX KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3arusy, «Paboter akagemmka M. @. VBanoBay, «[lommmmonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHX (OPM U KYJIbTYPHBIX COPTOB
pactenuit, repOapuii «CenbCKOX03SIICTBEHHBIE PACTCHHS.

JlabopaTopHble U NPAKTHYECKUE PAdOThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CEJICKIIMU PACTEHWN W KWUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. OBoa0LMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HMKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MecCTO B OMoJioTHH. BiusiHuE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAETEIBCTBA HSBOMIONMU. IlaJleOHTONIOTHYECKHE: ITOCJIENOBATEILHOCTh ITOSIBJICHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepeXxoHbie popMbl. bruoreorpadudeckue: cXoIcTBO
U pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA W Pa3inyus 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJMMEHTApHBIC OpraHbl,
aTaBU3MBbL. MOJIEKYIIpPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHass Teopust Y. [lapBuna. [Ipeanochuiki BO3HUKHOBEHHUS JIapBUHHU3MA.
JIBukymiue Cuibl SBONIONMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHMYEHHOCTU PECYpPCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonun (CTI) u €€ 0CHOBHBIC MMOJI0KCHHUS.

MuxkposBosmrorus. [lomynsus kak equHUIa BUAA U IBOIIOLUU.

JIBuxymue cuiibl ((akTopbl) 3BOJIOLUWK BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHble BONHBI W Japeld renoB. Mzomsuus u
MUTPALIUSL.

EctectBennsiit oTO0op — HampaBmistouuii ¢axtop sBoionud. POPMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yibTar dBoronun. [IpuMeps mpucnocoOneHuit
y opranuzmoB. ApoMop(h03bl U UINOATANTAIINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pPa30BaAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.
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MaxposBomtorus. DopMbl 3BOTIONKU: (UIETUYECKAs, NUBEPICHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOITFOIIHH.

[IpoucxoxaeHue  OT  HECHEUMAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnyajimu3anus. AIIaHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

[optperst: K. JIunneit, XK. b. Jlamapk, Y. apBun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmuier w  cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOpsOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbI  0TOOP», «MHOTOOOpa3ne CoOpTOB pacTeHuit», «MHorooOpa3ue mOpoa
KUBOTHBIX», «[Tomymsium, «MyTanuoHHas W3MEHYUBOCTDHY, «Apomopdo3bD»,
«Unnoanantaum», «OOmas aereHepauus», «/Bwxymume cunbsl sBosonun», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnocobieHHOCTh
opranu3MoBy, «['eorpaduueckoe Bu1000pa3zoBaHue», « IKOJIOTUYECKOE BUJI000Pa30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3TUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0I0B U
ceMsiH, KoJuteKIus «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOEHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koyuiekmuss «DOpMBI COXPAaHHOCTH HCKOITAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmmkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymKuW», MHKpompemnapar «Jlposoduinay (HopMa,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TeEA).

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUIESCKOMY KPUTEPHIOY.

JlaGopatopunass pabota Ne 2. «OmnmcaHwe TPUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU Ha 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOHOreHe3 M MaHCIepMus. XUMUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKJICHUE
XUMHYECKOH sBommonuy. HauanpHble sTansl Ouosioruyeckoil sBostouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie no 3pam U nepuoaaMm. Karapxeil. Apxelckas U
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoaAbl: KEMOPUHCKHI, OPIOBHUKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUMA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuoapl: MajeoreHOBbI, HEOr€HOBbBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa M TeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M XHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpa)keHue 3BOIOUMU. OCHOBHBIE CUCTEMATUUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNIOBEKa. AHTpPOIOJOrusi Kak Hayka. Pa3BuTHe TpencTaBleHH O
MPOUCXOKACHUM YelloBeKa. MeTo1bl n3ydeHus: auTpornorene3a. CxoAcTBa U pa3inyus YeloBeKa
1 )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YETOBEKa.
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JBwxyme cuisl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPy, MBIILICHHUE,
peub.

OcHOBHBIE CTaJUM M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UeloBEK yMeEmbli,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbii. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsI CYILIECTBOBAHHMSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BpOIeouIHas (€Bpa3uiicKas), HETpo-
aBCcTpajiouHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEACTaBUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [1actep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBuH.

Tabmuupl u cxembl: «Bo3uukHoBeHue CoHEUHON cucTeMbl», «Pa3BuTre opraHmueckoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOEHUs
YelloBeKa M 4YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOTO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeueckne pacb».

O6GopynoBanue: wmymspku — «lIpoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAJOTHUTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WIN N300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpebiia), TeOXpOHOIOTHYECKass TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOMIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktuueckas padota Ne 1. «/M3ydeHne UCKOMAaeMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «IBOJIOIUS OPraHUYEeCcKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€H).

Tema 3. Opranusmbl U OKpy:Kaomas cpejaa.

DKoJjorusi Kak Hayka. 3ajauyd M pasfesibl dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeIOBaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOuTaHUST  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTaHU3MEHHASI.

Okonorudeckue ¢dakropbl. Knaccuduxamus skonoruueckux (akTopoB: aOMOTHUECKHE,
OuoTHYeCcKHe U aHTpororeHHsIe. JlelicTBre IK0I0TnYecKiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  (GakTOphel:  CBET, TEMIIepaTrypa, BIAXKHOCTb. DOTONEPUOTU3M.
[IpucnocobaeHnst OpraHu3MoB K JeHCTBUIO abUOoTHUECKUX (PakTOpoB. buonornueckue puTMel.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenu MOMYJSALUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.
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Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3emian», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIHH
uHpy30puu-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadoThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOEHHOCTH PACTCHHIA U3 PAa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas paborta Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuaeckas padorta Ne 2. «[Toac4ér MIOTHOCTH MOMYJISIANA Pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBO  opraHuzmMoB  —  OwomneHo3.  CTpykrypbl  OHOLIEHO3a:  BHJOBa,
MIPOCTpPaHCTBEHHas, Tpoduueckas (rnumieBas). Bunbi-nomunanTsl. CBA31 B OMOLIEHO3E.

Okojnorudeckue cucrembl (3kocucremsbl). [lonstue 06 sKkocucremMe M OHOTEOIEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOJAYIEHTBHI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMbl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM >SKOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHpaMUIbl: MNPOAYKIMH, YUCIEHHOCTH, Onomaccel. (CBoicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMoperynanus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIUPOKOJINCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATpO3KOCUCTEMBI. YPpOOo3KocucTeMbl. buosornyeckoe u
XO03s5IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpaszue kak (pakTop yCTOHYMBOCTH 3KocucTeM. COXpaHEHHE OHMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Vuenue B. U. Bepuanckoro o Omocepe. I'panuiibl, coctaB U CTpyKTypa Omochepsl.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B buochepe 3eminn. AHTpONOTeHHbIE H3MeHEeHUs B Ouocdepe. I'modanbHbIe
AKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHeHue OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6uochepsl. OCHOBa pallMOHAIBHOTO YIPABJICHUS MPUPOIHBIMU PECYpCAMU U UX
ucrnoJib30Banue. J{oCTKeHus: OUOIOTHH U OXpaHa MPUPOIBI.

JdeMmoHcTpanum:

[Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuist u cxemsl: «llumessie nenun», «bUoIEeHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenu nutanusa», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«JKocHCcTeMa IIMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jiecayn, «buoreHos
BoJoEMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha MPUPOLY»,
«BaxkHeilme MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M TIPYHTOBBIX Boa», «llouBa — BaxHeMias
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4sy, «IlapHukoBeli a3pdexT», «DakTopbl
palmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0as cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3ora B IpHpoOJIE».

Ob6opynoBanue: MO/IeJTb-aNTITIKAIHS «Tunuynbie OUOLIEHO3BI», repbapmii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIHMX
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CENIbCKOXO3SUCTBEHHBIX KYJABTYP», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
IIPUHAUIeKALME K Pa3HbIM JKOJIOTMYECKUM IpymIaM oaHoro suaa, Kpacnas kuura Poccuiickon
denepanyu, n300paKeHUs] OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
00y4aroImuMuCs MPOrpaMM CpelHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BbIIEIEHBI
CIIEIYIOIINE COCTABIIAIOIINAC: OCO3HAHHME OOYYAIOIUMHUCS POCCHUCKOH  TpaXkJaHCKON
WUJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPEACIICHUIO,
HaJIM4Yue MOTHBAIIUHN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, IIGJ'IGHaHpaBJICHHOC p33BI/ITI/I€ BHy’[’peHHI/Ix
yOEXEeHUH JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJAULIUNA pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU ICHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTMUECKOTO 00pa30BaHMs, HAJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1LICIIN U CTpOI/ITB KN3HCHHBIC ITJIaHBbI.

.HI/I‘-IHOCTHI)IG pe?;y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ’IOFI/IS[)) JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/’I 158 BOCHHT&TCJ’IBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKYJ'II)TypHI)IMI/I, HCTOqueCKHMH 158 )IYXOBHO—HpaBCTBeHHI)IMI/I OEHHOCTSIMU, HpI/IHSITI)IMI/I B
o01ecTBe TpaBUIaMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPA3BUTHs, PA3BUTHUS BHYTPEHHEW MO3WIIMM JIMYHOCTH, MATPHOTHU3MA,
YBOXEHUS K 3aKOHY M TPABOTOPSIKY, YEJTOBEKY TPyJda U CTApIIEMy IMOKOJEHUIO, B3aUMHOTO
YBOXEHHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYPHOMY  HACIEIUIO W TPATUIUAM
MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanun, MpUpoe U OKPYKArOLIEeH cpeie.

JImgHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JDKHBI OTpakaTh
TOTOBHOCTh M CITIOCOOHOCTh OOYYaIOIIMUXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3HUIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlMi, TO3WTUBHBIX BHYTPEHHUX
yOCXKJICHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHUMCKOrO  0OIIecTBa,
pacIIMpeHre >KM3HEHHOTO OIBITa M OIbITA ACSATEIBPHOCTH B MPOIIECCE peai3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3UIMH  OOydarlerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 00IIECTBa;

OCO3HAHME CBOUX KOHCTUTYIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTU MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIHMIO [0 OTHOIICHHIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKIECHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKCHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHHUS YUEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIITOHEHTOB MPH 0OCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapPHOM U BOJOHTEPCKOM JIEATEIIBHOCTH;

2) NaTpMOTHYECKOTO BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACICAUIO M TaMSATHHUKAM TPUPOJIHI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPUPOJIBI, B )KU3HH YETIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTb, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOJMTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHUIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 3I0POBbS M
IMOILMOHAJIBHOIO 0JIArONoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (310pOBOE MUTAHHE,
coOroieHre TUTHEeHHUYECKUX MPaBWJI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aTKOTOJs,
HApKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUJIAHUPOBATH W CAMOCTOATEIHHO  BBITIONHATH  TaKYyHO
NEeSITENbHOCTb;

16



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiei mpodeccruu u peanr30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpPAa30BAaHHMIO HAa MPOTSIKEHUH BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYIBTYpPBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH WX BO3MOYKHBIX IIOCJIEACTBUMN JJI1 OKPYKAIOLLEN Cpe/ibl;

OCO3HAaHHUE IJI00aJIbHOI0 XapaKTepa SKOJIOrHUYECKUX MPOOIeM U IMMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpPETaeMble MPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IpU pelIeHnH NpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOOIOJIB30BaHUEM (COOII0ACHNE
MpaBWJI MOBEJAEHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSIIMX Bpea OKpYXKarollell MpUpOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJOTMUECKHUE IMOCIEICTBUS MPEANPUHIMAEMbBIX
JNENUCTBUN U MPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpakTUKE, FOTOBHOCTH K YYacTUIO B
MIPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpPMUPOBAHHOCT ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3BIKOBOWM M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBHS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HayKd, OCO3HaHUSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIIJICHUSI, CO3/IaHUU LIEJIOCTHOTO IMpeICTaBIeHHs 00 OKpYyKaroleM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTHU JJIi COBPEMEHHON IUBMIIM3AIMK: 00eCIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MPoOsieM U 0OecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAlIHOHAIBHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJISAX MOBBIIMICHUS OO0IIeH
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil IpU U3y4yeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS I aHaiuu3a W OOBSCHEHHS SBIICHUIN
OKpYXXAIOILlEro MHpa M HPOMCXOJAIMX B HEM HM3MEHEHUH, yMEHHME JelaTh OOOCHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (AKTOB U HMEIOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL peIleHHs
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIIUSX;
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OCO3HAHME IICHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh OCYLIECTBISTH MPOEKTHYIO H
HCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBANYAILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMmeTHble pe3ysibTaThl OCBOGHUS y4eOHOro mpeamera «buoJIOTHsS» BKIIOYAIOT:
3HaYUMBIC IS (OPMHpPOBAHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MexTpeIMeTHbIE) OOIIeHayYHbIE TTOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA
U crneruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (hakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHHUE, SKCIEPUMEHT M JPYTuX), YHUBEpCalbHbIE
yueOHble JIeHCTBUS (TO3HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaromInxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcallbHble YdeOHbIE [IEHCTBUS B IIO3HABATENbHON U
COLIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CPEIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH O3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeficTBUs:

CaMOCTOSITENIbHO (POPMYNIHpOBaTh U aKTyalH3UpoBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccupUKaIuu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHUH (BBIACTATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATH CBA3U C IPYTUMU MOHATHIMH);

OTIPEeNIATh LEeJIN JAeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUU HX JOCTHXKCHHUS,
COOTHOCHTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS Ul OObsAcHEeHUs (AaKTOB U SBICHHUI KUBOM
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCCyXAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEJCTBA AJS MPEACTABICHUS CYIIECTBEHHBIX CBsI3ed U
OTHOIICHUI B M3y4aeMBIX OMOJOTMYECKMX OOBEKTaX, a TakKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IUYHBIX WH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaThiBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIIEHWBATH COOTBETCTBHE PE3yAbTAaTOB IIEJNSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 0a30BbI€ HCCJIEA0BATEIbLCKHE AeHCTBHA:
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BIIQJICTh HABBIKAMH Y4EOHO-HMCCIIECIOBATEIBCKOW M MPOSKTHOUW JCSITENLHOCTH, HABBIKAMH
paspernieHus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pElICHUS MPAKTUICCKHX 33124, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB TIO3HAHUS,

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYalHsIX, B TOM YHCJE TPU
CO37aHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYIHBIA THUI MBIILUICHUS, BJIAJICTh HAYIHOW TEPMHHOJIOTHCH, KIFOYCBBIMU
MOHATHSAMH H METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHEHOCTH U
KU3HECHHBIX CHTYAIHSIX;

BBISBIISATE TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y ©€ pEIICHHs, HaXOJIUTh apryMEHTHhI JUIS JIOKAa3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsM, OIICHUBAThH TIPHOOPETEHHBIHN OIIBIT;,

OCYIIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANTBHYIO CPEY;

YyMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0  oOnactu
KU3HECSITCILHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MTPEJIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OpPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VHTepHeTe), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCT;

(dbopMynHpoOBaTh 3alpochl W TPUMEHSATH PA3JIUYHBIC METOJbl TPU TIOUCKE W OTOOpE
ouosornvyeckoit nHpopMaIuu, HeOOX0IMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 33/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

UCIIONb30BaTh HAy4YHBIH SI3bIK B KAuyeCTBE CPEACTBAa IMPU pPaboTe ¢ OHOJIOTHMYECKON
uHpOpMaIMEH: TPUMEHITh XUMHUYECKHE, (U3NUYCCKUE U MATEMATHUYECKUE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATIISAHOCTH;

BIIJIeTh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  MHPOpPMAIMK, HWHOOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1elCTBUSIMU:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCHTEILHO BBITIONHEHHsI TpeiaraeMoil 3aqaud, YYUTBIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, IMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTU IIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas AeiTeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl Ipu
pelIeHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIIOBBIX
(hopM B3aMMOJEMCTBUS NP PELICHUH Yy4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIAThH IUIAH JEHCTBUM, pacClpelesiTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh UAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1CCTBUAMM:

1) camoopranu3anmus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUSA JUISL BBIABICHHS NpOOJIEM M HX pELICHHUsS B
AKHU3HEHHBIX M YYEOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMU LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M IOCTYIKaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATENIbHYIO AEATENBHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh ¥ (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NMPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

JiesIaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IMIMPOKOH pYIUIIMU B PA3HBIX 00JIacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISAM;
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BIIICTh HABBIKAMU MO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHI, CIOIH30BATh MPUEMBI pedIIeKCuu
IUISL OLIGHKU CHTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPMHUMATh PELICHHUS 10 UX CHUIKEHUIO;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M APYrux:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;

MIPU3HABaTh CBOE MIPaBO U MIPaBO JAPYrUX Ha OIINUOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEeKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMsI nporpaMmbl COO mno Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITebHOCTH IO TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 10 ToJaM 00ydeHusl.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C()OPMHUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OHOJOIMH B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHATHH: XKHU3Hb, KIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpAllleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKkuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKUE TEOpUU (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHAs,
LIEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuiosa), onpeaensaTh rpaHUIbl UX IPUMEHUMOCTHU K )KMBBIM CUCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM Hay4yHOro IO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBJIEHHUM, OpraHM3alus U IpOBeJCHHE OHOJIOTMYECKOTro
9KCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAYeMbIMU
BEJIMYMHAMM, OOBSCHEHHME IMOJYYEHHBIX PE3ylIbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU TMOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEISTH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IpPEBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusmMa (OHTOT€He3);

YMEHHUE MPUMEHATH MOJTyuYeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, [Tl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIOJCHUS HOPM
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IPaMOTHOTO TOBEJEHHUSI B OKPYKAIOLIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOM OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEeIlaTh 3JIEMEHTAapHbIE TI'E€HETMYECKUE 3aJaud Ha MOHO- U JUTHMOpHAHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJEJI0BAaHUE, COCTABIISITh CXEMbl MOHOTHUOPUIHOTO CKPELBAHUS
JUIS TIpEe/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00paTOpPHBIM 000PYIOBAHUEM;

YMECHHE KPUTHYCCKH OIICHWBATh W WHTEPIPETHPOBATH HH(POPMAIMIO OHUOJIOTHISCKOTO
COJIEp’KaHus, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, Hay4YHO-TOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YyMEHUE CO3/1aBaTh COOCTBEHHBIE TIHCbMEHHBIE M YCTHBIE COOOIICHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMSI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTe M POJM OUOJIOTHHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHPOBAHHHM COBPEMEHHOHN €CTECTBEHHO-HAYYHOW KapTHHBI MUpa W
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, PyHKIMOHAIBHON IPAaMOTHOCTH YeJIOBEKa JJIsl PEIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUN: BUJI, TTOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, SKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, OuoreorneHos, ouochepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPUs SBOJIIOLINHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, yepenoBanus riiaBHbIX HampaBiieHud U nyteil sBostonuu A. H. CeBeproBa, yueHus o
6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SBJICHUM, OpraHu3anus M MPOBEICHHE OHOJIOIHYECKOTO
HKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUHU MOJTYYEHHBIX PE3YIIbTAaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJISIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOT0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTHMUYECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B KOCHUCTEMAaX, aHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOr€OXHMMHUYECKUX IUKIOB B
ouocdepe;

yYMEHHE TPUMEHSAThH MOJTYUYCHHbIE 3HAHUA JUISl 0OBSCHEHHUS OMOJOTHYECKHX IMPOILIECCOB U
SIBIICHUH, JJIs1 IPUHSATUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00eCTIeueHus
0€30MaCHOCTH CBOETO 3[0pPOBbS M 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOPM
IPaMOTHOTO TMOBEJIEHHUsI B OKpYXarmolleil NpupoAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
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WCTIOJI30BAHUS JOCTIKEHUM COBPEMEHHOM Ouosiorun ULt panroHaIBLHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHUE pellaTh >JeMEHTapHble OHOJOrMYECKHE 3aJaud, COCTABIIATH CXEMbI IEepeHoca
BEIIECTB M SHEPTUH B SKOCUCTEMaX (I[eTH MUTAHU );

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJICpKaHUs, BKJIIOYAIONIYIO ICEBIAOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX MCTOYHHKOB (CpEICTBA
MaccoBOM HMH(oOpMalnM{, HAyYHO-TIONYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3HIIHIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IUCbMEHHBbIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTt OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne i/ Koaunuyecrso
HaumeHnoBaHue pa3iesioB 1 TeM IPOrPaMMBbI
4acos

1 buosorus xak Hayka 2
2 JKuBple cucTeMBl M UX OpraHU3anus 1
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8
4 KuzHenesTenbHOCTh KIETKH 6
5 PasMHOkeHME 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB 5
6 HacneactBeHHOCTh M MN3MEHYHBOCTH OPTaHU3MOB 8
7 Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU 3
8 Pe3epBHOE BpeMmst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
Ne n/m KoaunuecTBO
HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI 4aCOoB
1 DBOJIIOIMOHHAS OUOJIOTHUS 9
2 Bo3HuKHOBEHME U pa3BUTHUE KU3HU Ha 3eMJie 9
3 Opranu3Mbl U OKpy>Karomias cpeia 5
4 Coo011ecTBa 1 3KOJIOTHUECKUE CUCTEMBI 9
5 PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IMOYPOUYUHOE IINTAHUEPOBAHMUME
K PABOYEH ITPOT'PAMME
CPEJHEI'O OBHIEI'O OBPA30OBAHUSA
IO YYEBHOMY IIPEJIMETY
«bHAOJIOI'NS»

(0a30Bblil ypOBEHDb)

10 kaace

n/n

Tema ypoka

KoaunuecTrBo
JaCcoB

buosorus B cucreme Hayk

Merto bl mo3HaHus kuBOM pupoibl. [IpakTrueckas padora Ne 1
«Hcronb3oBaHue pa3IMuHbIX METOJIOB NPU U3yYEHUH
OMOJOTHYECKUX O0BEKTOB

CraproBas KOHTpoJIbHas paboTa. bruosornieckue CUCTEMBI,
MPOIIECCHI U UX U3yUEHHUE

XUMUYECKUH COCTaB KIETKU. Boga u MUHEpaJIbHBIE COJIU

benku. CoctaB u cTpoeHHe OSIKOB

depmeHTh — OMOJIOTHYECKHEe KaTanu3aTophl. JlabopaTtopHast
pabota Ne 1 «M3yueHue KaTaIuTHUECKOW aKTUBHOCTH (DePMEHTOB
(Ha MpUIMepe aMHIIa3bl UITH KaTajaasbl)»

Vranesoasl. JInnuael

Hyxneunosbie kuciaotel. ATD

I/ICTOpI/Iﬂ U METOABI U3YUCHUS KICTKH. Knerounas TEOpHUa

10

Krnerka xax OEJIOCTHAA XKHUBasi CUCTEMa

| [ [

11

Ctpoenue sykapuoTudeckoi kietku. Jlaboparopnas padora Ne 2
«M3yueHne cTpoeHUs KIIETOK pacTEHU, )KUBOTHBIX, TPHOOB U
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U ux
OTIMICAHHE»

12

OOMeH BeleCcTB WIM MeTa00IN3M

13

dorocuaTe3. XeMOCHUHTES

14

DHepreTudeckunii o0OMeH

15

KuszHeHHbIN MK KISTKU. [leleHne KieTku. MuTtos.
Jlaboparopnas padota Ne 3 «HabmroneHne MuTo3a B KJIeTKax
KOHYMKA KOPEILKA JIyKa Ha TOTOBBIX MUKPOIIPEIapaTax»

16

KonTponpHast padoTa (Tekyuuii KOHTpoIb). buocuntes Oenka.
Peakuus matpu4HOro cuHTE3a

17

Tpaucnsmus — OuocuHTe3 Oenka

18

Hexnerounslie (hopMbl )KU3HU — BUPYCHI
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19 @opMBI Pa3MHOKEHUS OPraHU3MOB 1

20 Meiio3 1
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. OTUIOJO0TBOPEHUE.

21 Jlaboparopuas padota Ne 4 «/3yueHre CTpOCHHS MTOJIOBBIX 1
KJIETOK Ha TOTOBBIX MUKPOTIpEIapaTax»

22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB 1

23 I'enernka — Hayka O HacJIEICTBEHHOCTU U U3MEHUYHUBOCTH 1

24 3aKOHOMEPHOCTH HACEA0BaHUs TPU3HAKOB. MOHOTUOPHUAHOE |
CKpEIIUBaHUE

)5 JuruGpuiHoe ckperyBaHie. 3aKOH HE3aBUCUMOTO HACJIEIOBAaHUS |
TIPU3HAKOB
CuerieHHOE HaclieZJoBaHUEe MpU3HaKoB. JlabopaTopHast padorta Ne

26 5 «3ydyeHue pe3yabpTaToB MOHOTHOPUIHOTO M TUTHOPUTHOTO 1
CKpENIUBaHMs Y AP030(PHIIBI Ha TOTOBBIX MUKPOIIPETIapaTax»

27 I'eneruka nona. HacnenoBanue npu3HAKOB, CUEIJIEHHBIX C MOJIOM 1
HN3menunBocTh. HeHaciaeaCTBEHHAsS H3MEHUYHUBOCTD.

)3 JlabopaTtopHnas pabota Ne 6. M3yuenne MoaubuKarmOHHON 1
W3MEHUYMBOCTH, TOCTPOCHHUE BapHAIIIOHHOTO psia U
BapHallMOHHOW KPUBON»

29 HacnencrBennas usmenunBocth. JlaboparopHas padota Ne 7. |
«AHanu3 MyTauui y Apo30(uiisl Ha TOTOBBIX MUKPOIIpEnapaTax»

30 [IpomexxyTouHast KOHTpOJIbHAs padoTa. ['eHeTrkKa YenoBeka 1

31 O6061mmenue o teme «HacnencTBeHHOCTh U U3BMEHYUBOCTD |
OpPraHU3MOB»

32 Ceneknus Kak HayKa v IIPOLIECC 1

33 MeTo1bl ¥ JOCTUAKEHHUS CEJIEKIIMU PACTEHUNA U )KUBOTHBIX 1

34 buoTexHosiorus kak oTpaciab NPOU3BOACTBA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MOYPOUYHOE IIJIAHUEPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
10 YYEBHOMY IPEJIMETY

«BHOJIOI' U5
(0a30BbIil ypOBEHDb)
11 kaacc
Ne
Tema ypoka KoimnyecTBo
n/n
4yacos
DBOJIIOLUS U METOBI €€ U3yUCHHUSI 1
WcTopus pa3BuTHs NpeacTaBieHuit 00 3BOJIIOLUN 1
Bxoanas koHTpoJsibHASI paboTa. MUKPOIBOTIOIUS 1
[Tomynsimus kKak seMeHTapHas eIUHUIA BUIA U BOJIIOLUU.
4 Jlaboparopnas padota Ne 1 «CpaBHeHHE BUJOB 110 1
MOP(OJIOrHIECKOMY KPUTEPHIO»
JIBuKkymue cuibl (3ieMeHTapHble (PaKTOPhI) IBOJOLUU 1
EcrectBennslit oT00p 1 ero Gpopmbl 1
Pe3ynbTathl 3BOIONUHI: IPUCTIOCOOIEHHOCTh OPTaHU3MOB 1
7 BH000pazoBanue. Jlaboparopnas padota Ne 2 «Onucanue 1
MIPUCTIOCOOIEHHOCTH OpraHru3Ma U €€ OTHOCUTEIILHOTO XapaKTepay
Hamnpanenuns u mytn Makpo3BOJIIOLIMU 1
HeobpaTtumocts 3Bosonnu 1
10 Hctopus sxu3Hun Ha 3emMJiie U METObI €€ N3ydeHUs 1
11 ['unoTe3sl NPOUCXOXKACHUA )KU3HU HA 3eMJIe 1
12 Pa3BuTue )u3HM Ha 3eMiie 10 ApaM U Iepuogam 1
OcHOBHBI€ ATAIbI BOJIOIUU PACTUTEILHOTO U dKUBOTHOTO MUPA.
13 [Ipaktrueckas padota Ne 1 «M3ydueHne HCKOTIa€MBIX OCTATKOB 1
pacTeHMii U KUBOTHBIX B KOJUIEKLIHAX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 1
15 DBOJIOIMS YeTIOBEeKa (aHTPOIOTEHE3) 1
16 KonTtponbHas pabota (TeKymuii KOHTPOIb). [[BruxKyIIe CUiIbl |
(daxTopsl) aHTpomoreHe3a
17 OcCHOBHBIE CTaJANH 3BOJIIOLNH YEIOBEKA 1
18 Uenoseueckue packl ¥ NPUPOJAHbIE aAANTALIMN YEJIOBEKA 1
19 PezepBHblit ypok. O0o0meHue no reme «Bo3HUKHOBEHUE U |
pa3BUTHE )KU3HU Ha 3emiie»
20 DKoJorus Kak HayKa 1
21 Cpenbl 0OuTaHMS U SKOJIOTHYECKHE (PaKTOPBI 1
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Abuotnueckue dakropsl. Jlaboparopuas padora Ne 3.
«Mopdomnorudeckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT

22 oburanus». JlaboparopHas padora Ne 4. «BrnusiHue cBeTa Ha pocT U !
pa3BUTHE YSPEHKOB KOJIEYCa»

23 buoTtnueckue hakropsr 1
DKOJIOTUYECKHE XapaKTePUCTUKHU Nomyssiud. [IpakTuaeckas

24 pabota Ne 2 «IToacuéT MIOTHOCTH MOMYJSIINI pa3HBIX BHJIOB 1
pacTeHuin»

25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 1

26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1

7 OCHOBHBIE TIOKA3aTeJIH YIKOCUCTEMBI. DKOJIOTHUECKHE TUPAMUJIBIL. |
CgoiictBa skocucteM. Cykieccust

28 [IpupoHbIE S5KOCUCTEMBI 1

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 Hroroas kouTpossHas padorta. bruocdepa — rinodanpHas 1
JKOCHCTEMA 3eMIIN

31 3aKOHOMEPHOCTH CYIIECTBOBAHUSI OHOChephI 1

32 UYenoseuecTBo B Onocdepe 3emin 1

33 CocyiiecTBOBaHUE TPUPOJIBI U YETOBEYECTBA 1

34 0O0600mierne TeMsl «Co00IIIeECTBA U DKOJIOTHUECKHAE CUCTEMBD) 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM

obpa3zoBatenbHOM mporpammel (10 kirace)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeAMETHBIE PE3yabTaThl OCBOCHUS OCHOBHOM 00pa30oBaTeIbHON
pOTpaMMBbI CPETHETO 00IIeTo 00pa3oBaHuUs

1

ChopmupoBaHHOCTh 3HAHWUH O MECTE M POJU OMOJIOTHU B CHUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHbIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpa U HAYYHOI'O MHUPOBO33PEHUS; O BKIJIAJIE POCCUMCKUX U
3apy0eXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (YHKIIMOHAIBHOM
IrPaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHUs! )KU3HEHHBIX 3a/1a4

YMeHHe pacKphIiBaTh COJIEp)KaHUE OWOJOTHYECKUX TEPMHUHOB M TOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M; MeTabonau3M (OOMEH BEIIeCTB W MpeBpalieHue
SHEPTrUM), TOMEOCTa3 (CaMOperyJslus), YpPOBHEBash OpraHU3alusl KUBBIX
CHUCTEM, CaMOBOCITPOU3BE/ICHNE (penmpoaykuus), HaCJIeJICTBEHHOCTb,
U3MEHYUBOCTD, POCT U Pa3BUTUC

YMmenue wu3naraTb OHOJIOTUYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTtauuoHHas), 3akoHsl (I'. Mennens, T. Moprana, H.W. BaBusosa) u yuenus
(0 meHTpax MHOrooOpaszus M HPOUCXOXKAEHUS KyIbTYpHBIX pacteHuir H.U.
BaBunosa), onpeaensTh rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIajgeTh METOJaMU HAYYHOTO TMO3HAHMS B OWoJjiornu (HaOIIOJICHUE W
OTIMCAHUE YKHBBIX CHCTEM, IPOIIECCOB M SIBJIICHUH; OpraHM3aIlMs U MPOBEICHUE
OMOJIOTHYECKOTO  AKCIEPUMEHTA, BBIJBIKCHHE  THUIOTE3bl;  BBISBICHUE
3aBUCHUMOCTH MEXIy HCCICAYSCMBIMH BEIIMYUHAMH, OOBSICHEHHE TMOJyYECHHBIX
PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX TOHITHHA, TCOPHH U 3aKOHOB; YMEHHUE
JICNIaTh BBIBOJIBI HA OCHOBAHUH TOJYYCHHBIX PE3YJIbTATOR)

YMeHre BBIACIATH CYIIECTBECHHBIC NMPU3HAKH BHPYCOB, KJIETOK MPOKAPHUOT M
9YKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOECHHOCTH
IpOIIeCCOB 0OMEHa BEIIECTB U MPEBPAICHUS] SHEPTHH B KJIETKE, OTOCHUHTE3A,
TUTACTHYECKOTO M DHEPreTHYECKOro oOMEHa, XeMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOJIOTBOPEHHMSI, Pa3MHOKCHUS, WHIUBUAYaJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTCHE3)

YMeHue NpUMEHSITh MOJyYEHHBbIE 3HAHUA A OOBSICHEHMS] OHOJIOTHYECKHX
MPOIIECCOB U SIBJICHUM, I MPUHATUS PAKTUYECKUX PEIICHU B MOBCEIHEBHON
KU3HU B LEIIX oOecrieueHus: 0e30MacHOCTH CBOETO 3/I0POBBS M 3J0POBbS
OKPY)KAIOIIUX JIoJIeH, COOJIOACHHS HOPM TpPaMOTHOTO TOBEIACHHS B
OKpYXarollel MpUPOAHOHN cpefie; MOHUMaHUue HEOOXOAUMOCTH HCIIOIb30BAHUS
JNOCTHKEHHI COBPEMEHHOW OHOJOTHMU M OMOTEXHOJOTHUH Ui PalHoOHATBHOTO
IPUPOJOTIOIB30BAHUS

YMmenue peuiatb OJICMCHTAPHBIC T'CHCTUYCCKUE 3ada4M Ha MOHO- U
,Z[I/IFI/I6pI/I,[[HOC CKpCIIUBAHUEC, CLCIINICHHOC HACJICIOBAHHEC; COCTABJIATH CXCMbI
MOHOFI/I6pI/I,Z[HOFO CKpCIIUBaHUs U1 TPCACKA3aHUS HACIICAOBAHUS ITPU3HAKOB Y
OpraHnu3MOB
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YMeHue BBINOJNHATH Ja0OpAaTOpPHBIE W TPAKTHYECKHE pPabOThI, COONIIOIATh
npaBuia npu padore ¢ yueOHBIM 1 J1a00paTOpPHBIM 000PyJOBAHUEM

9 YMeHue KpPUTHYECKH OLIEHUBaTh W  HMHTEPIPETUPOBATH  HMH(OPMAIHIO
OMOJIOTUYECKOTO COJEPKaHMs, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUSA W3
pas3nuuHbIX UcToYHUKOB (CMMU, HayuHO-TONYJsipHBbIE MaTEpUaIbl); STUYECKHE
aCIEeKThl COBPEMEHHBIX UCCIIEJOBAaHUN B OMOJIOTUH, MEIULIMHE, ONOTEXHOJIOTUN

10 VYMeHnue co3ngaBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHUs, 000011as

OMOJIOTUYECKYI0 HH(POpPMAIIMI0 W3 HECKOJbKAX HCTOYHUKOB, TPaMOTHO
UCIIO0JIb30BaTh NOHITUHHBIN anmnapar 0MoJ0ruu

[TpoBepsiembie ameMenTh conepxkanus (10 kimace)

Kon

[IpoBepsieMblii 37EMEHT COEpKAHUS

buonorus kak Hayka

1.1

buonorus - Hayka o xuBoit mpupoe. Ponas 6uonoruu B GopMHPOBaHUM COBPEMEHHON
Hay49HOU KapTUHBI Mupa. CucreMa OMOJIOTHYECKUX HAYK

1.2

Metoapl TMO3HAHHWS JKUBOM TIpHpOABl (HAOIIONCHHWE, SKCIEPUMEHT, OTHCaHUE,
M3MEpeHue, KinaccupuKaIms, MOICTUPOBAHNE, CTAaTUCTUYECKast 00pabOTKa TaHHBIX)

’KuBble cCTEMBI U X opraHusanusa

2.1

KuBwie cucrembl (OMOCHCTEMBI) Kak MpeaMeT wu3ydeHus Ouosioruu. CBoicTBa
OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHM opraHuzaldyd  OMOCHUCTEM: MOJIEKYJISIPHO-TEHETUUYECKHM,  KIIETOUHBIMH,
OpraHU3MEHHBIN, MOMYISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH, 61ochepHbIi

XUMHUYECKHUH COCTaB U CTPOCHUE KIICTKU

3.1

XUMHAYECKUH COCTaB KJICTKH. XuMudeckue JJICMCHTHI. MAaKpO3JIEMECHTEIL,
MUKPOIJICMCHTEI. Bona u MUHCPAJIBbHBIC BCIICCTBA. qDYHKI_[I/II/I BOJIbl 1 MUHCPAJIbHBIX
BCIICCTB B KJICTKC. HOI[I[ep)KaHI/IC OCMOTHYECKOI0 Oaanca

3.2

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTBI - MOHOMEpPHI OEJKOB.
He3ameHuMble M 3aMEHHMBbIE AMUHOKHMCIOTHL. AMMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbI OEJIKOBOW MOJIEKYJIbI (IepBUYHAs, BTOPUYHAS, TPETHYHASI U YETBEPTHYHAS
CTpYKTypa). XUMHUYECKue cBOHCTBa OenkoB. bronornyeckue pyHKInu OENKOB.
®depMeHTHI - Ouosornyeckue KaTanuzaTopsl. CTpoeHne gpepMeHTa: akTUBHBIN LIEHTD,
cyoctpatHas crneunpuuHoctb. Kodpepmentsl. Butamunbl. Orminnuus (GpepMeHTOB OT
HEOPraHM4eCcKUX KaTalnu3aTopoB

33

VYraeBojpl: MOHOcaxapuipl (TJOK03a, pubo3a W JAe30Kcupub03a), IUcaxapujibl
(caxapo3a, JaKTO3a) M MoJMcaxapuibl  (KpaxMai, TJIMKOT€H, IeJUII0JI03a).
buonornyeckue GyHKIIUN YTIEBOIOB.

Jiunuasl: TpUrIMUepuabl, crepouabl, dochomunuasl. ['napodmisHO-ruapodoOHbIE
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cBoiictBa. buonornyeckue ¢yHKuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB H
JMIHAJOB KaK HCTOYHUKOB SHEPTUU

34

Hyxneunossie xucnorsl: JIHK u PHK. Hykimeoruasl - MOHOMEpBI HYKIEMHOBBIX
kucnot. Crpoenue u Gpyaknuu JJTHK. Crpoenne u pyakumu PHK. AT®: crpoenue u

GbyHKITIT

3.5

Hwuronorus - Hayka o knetke. Knerounas reopust. MeToapl U3ydeHuUs: KIETOK

3.6

Knerka kak wenoctHas »xuBasg cuctema. OOIIME NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmemOpana, moJiekynbl JIHK kak renernueckuii anmapar, cucreMa CUHTE3a
Oenka

3.7

Tunsl KIeTok: sykapuoTHdecKas M IpokapuoThueckas. OcoOEHHOCTH CTpOEHUS
npokapuoTuueckoi  kietku.  Kierounas  crenka  Oakrepuil.  CrpoeHue
9yKapuoTH4eCKON KJIeTKU. OCHOBHBIE OTINYMS PACTUTEIbHON, )KUBOTHOM M TpUOHON
KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK - KJIETOYHAsI CTEHKA, MTMKOKAJINKC, UX (QYHKLIHH.
[1nazmatuueckast MmemOpana, ee cBoiictBa U pyHkuu. L{uromnnasma u ee opraHouIbl.
OpHoMeMOpaHHbIE OpraHoMbl KJIeTKH: 3HJomuiazMaruyeckas cetb (JIIC), anmapat
lonpmxu, nu3zocombl. [lomyaBTOHOMHBIE OpraHOWIbBl  KJIETKH: MHTOXOHIPUH,
miactuabl.  [IpoucxoxkaeHue MHUTOXOHAPWM W TUIAaCTUA. Bunael  miacTu.
HemeMmOpanHbie opraHoubl KIETKHA: pUOOCOMBI, KJIETOUHBIM WEHTp, PECHUYKH,
KryTukd. OyHKIUY OPraHouA0OB KIETKH. BKiltoueHus

3.9

SAnpo - perynsTtopHblid 1eHTp KiaeTku. CTpoeHue sapa: saepHas 000JI0YKa,
KapuoIlla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

}KI/ISHGIIGHTCJ'IBHOCTI) KIJICTKHU

4.1

OOmeH BemiecTB, WIM MeTa0oJM3M. AccUMWIANMS (IJJaCTUYECKUH OOMEH) u
JTUCCUMWIALUS  (PHEPTeTUYECKUH OOMEH) - JIBe CTOPOHBI EIMHOTO Ipoliecca
Merabonu3Ma. Tumbl oOMeHa BemecTB: aBTOTPO(MHBIH U TerepoTpodHbId. Poib
(hepMeHTOB B 0OMEHE BEIIECTB ¥ MPEBPAICHUH SHEPTUU B KIIETKE

4.2

®dotocunre3. CpetoBas W TeMHOBas ¢a3bl (orocuHTe3a. Peakiuu QorocuHTe3a.
OddextuBHOCTL GoTOCHHTE3a. 3HaueHHUE (OTOCHHTE3a IS JKM3HM Ha 3emie.
Bnusaue ycnoBwii  cpensl  Ha  (POTOCHMHTE3 M CIIOCOOBI  TOBBIMICHHS — €TO
MPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocuHTe3. XeMOCUHTE3UpYIoIIre OakTepru. 3HaueHne XeMOCHHTE3a IS KU3HU Ha
3emie

4.3

DHepreTudyeckuii oOMeH B KieTke. PaciiennieHue BeIIeCTB, BBIJICICHUE W
AKKyMYyJIHUPOBAHHE SHEPTrUU B KJIETKE. JTambl SHEPreTHuecKoro oOMeHa. [ nmmkomus.
bpoxxenne u ero Bumbsl. KucnopogHoe okucIeHHE, WIM KIETOYHOE JbIXaHUE.
D¢ dexTHBHOCTH SHEPreTHIecKOro ooMeHa

4.4

Peakiun matpuuHoro cunresa. I'enetnueckass uHdopmanus u JIHK. Peamuzarus
reHeTH4ecKoil uHpopManuu B KieTKe. [eHeTHuyeckuit KOJ U €ro CBOMCTBa.
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Tpanckpunuuss - wmarpuunblii cunte3 PHK. Tpanciasmus - OuocuHTe3 Oenka.
Koauposanue amuHokuciot. Posis pubocom B GnocunTese Oenka

4.5

Hexnerounsie ¢opmbel xu3HH - BuUpycbl. Mcropusi oTkpeiTHs BupycoB (/I.U.
WBanoBckuii). OCOOEHHOCTM  CTPOEHMSI M JKU3HENESTENBHOCTH  BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, )KUBOTHBIX U YEIOBEKA, BBI3BIBAEMBIC BUPYCAMH.
Bupyc nmmynonepunura genoeka (BUY) - Bo3Oymurens CIIM/a. IIpodunakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUI

PasMHOkeHNE U MTHAMBUAYAIBHOE Pa3BUTHUE OPTaHU3MOB

5.1

KneTounslil nuki, uian *u3HeHHbIH LUK kieTku. MaTepdasza n muros. Ilponeccsl,
nportekaromue B uHTepdasze. Perumkauus - peaknuss MarpuuHoro cuHte3a JIHK.
Crpoenue xpomocoM. XpOMOCOMHBIH Ha0Op - KapuoTum. JIUMjmougHbId u
TaruIOUJIHBIA  XpOMOCOMHBIE HaOopbl. Xpomartuibl. [luTomorHueckue OCHOBBI
Pa3MHOKEHHS U MHAUBUAYAIBHOTO PA3BUTHS OPTaHU3MOB.

Jenenue kinetku - muro3. Craguum mutosa. IIpouecchl, mpoucxoasiiue Ha pa3HbIX
CTaAMsIX MUTO3a. bHOJIIOrM4eCKUil CMBICII MUTO3a

5.2

@opMBl  pa3sMHOXKEHHS OpraHu3MoOB: Oecrosioe U ToJioBoe. Buapl OGecrionoro
pa3MHOXXEHMsSI: JIeJIeHHMEe HaJBO€, II0YKOBAaHME OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOKeHue. VIcKkyccTBeHHOE KIOHMpPOBaHHE
OpPraHU3MOB, €r0 3HAYEHHE [Tl CEJIeKIUU
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[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.
Meiio3. Craguu meio3sa. [Ipoueccel, mpoucxoasanme Ha ctaausx Meiosa. [loBenenue
xpomocoM B Meio3ze. Kpoccunrosep. buonornueckuii CMbICIT M 3HAaUEHUE ME03a

54

l'amerorenes - mpoiiecc 00pa3oBaHUA MOJOBBIX KJIETOK Yy >KUBOTHBIX. llojoBbie
KeJe3bl: CEMEHHUKU U sSiMUYHUKU. OOpa3oBaHue M Pa3BUTHE MOJIOBBIX KJIETOK - TaMET
(cmepmaTo3ou, SUIEKIETKA) - crepMaroreHe3 u oorene3. OCOOEHHOCTH CTpOEHUS
SIMIIEKJIETOK U criepmaTo3ouoB. Omnogorsopenue. [laprenorenes

5.5

NunuBuayanpHOe pa3BuTHE (OHTOreHE3). OMOPHOHAILHOE pa3BUTHE (AIMOpHOTEHE3).
Otanbl 3MOPUOHAIBHOTO Pa3BUTUS Yy TIO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE,
racTpyJysnus, OpraHOTeHE3. [TocTamOproHaTBEHOE pa3BUTHE. Turer
MOCTAMOPHOHAIILHOTO Pa3BUTHS: MPsAMOE, HemnpsiMoe (JIMYMHOYHOE). BimsiHue cpemp
Ha pa3BUTUE OPTraHU3MOB; (PAKTOPbI, CIIOCOOHBIC BBI3BIBATH BPOKICHHBIC YPOICTBA.
Poct u pasButue pacteHuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIH Pa3BUTHS

HacnencTBeHHOCTh U HU3MEHUYMBOCTD OpPraHnu3smMoB

6.1

Hpez[MeT n 3aga4ud T'CHCTHKMU. HCTOpI/IH pa3BUTHSA T'CHCTHKH. Bknan pOCCHﬁCKHX u
Sap}I6e)KHHX YYCHBIX B Pa3BUTUC I'CHCTUKHU. MeTopl TeHETUKHU (l"PI6pPI,[[OJ'IOFPI‘-ICCKPII>i,
HHTOFGHCTHQCCKHﬁ, MOJ'IeKy.]'IHpHO—FGHCTI/I‘IGCKPlﬁ). OcHoBHBIE TCHCTUYCCKUC
noHaTus. I'eHeTn4eckas CHUMBOJIMKA, UCIIOJIB3yEMad B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMepHOCTI/I HacJICAOBaHUA  IMPU3HAKOB, YCTAHOBJICHHBLIC I MeHaenem.
MOHOTI/I6pI/I,Z[HOC CKpCIIUBAaHUC. 3aKkoH C,Z[I/IHOO6paBI/I${ FI/I6pI/IIIOB MEpBOT0 MMOKOJICHUS.
HpaBI/IJ'IO JAOMHUHUPOBAHU. 3akoH pacliCIVICHUA TIPHU3HAKOB. I'unoTe3a 4YMCTOTHI
ramert. IlonHOE U HENOIHOE JAOMUHHUPOBAHUC.
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JluruOpupHoe CKpeliMBaHKe. 3aKOH HE3aBHCHMOIO HACJleJ0BaHHs IPHU3HAKOB.
[uToreHeTH4YeCKHEe OCHOBBI ~ JUTHOPUIHOTO  CKPCUIMBaHUA.  AHaTU3UpyIoliee
ckpelirBanue. VcCrmoyb30BaHUE aHATM3MPYIOIIETO CKPCIIMBAHUS IS ONPEICICHHS
TeHOTHIIa 0co0n

6.3

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mno cuemieHHOMY
HacJlleIOBaHUIO IreHoB. HapylieHnue cuemieHus reHoB B pe3ylbTaTe KPOCCHHIOBEpA.
XpOMOCOMHas TeOpUsl HACJIEICTBEHHOCTH. | eHeTuYecKue KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpeAeieHHE IoJla. AYTOCOMBI U IIOJIOBBIE
xpomocoMmbl. ['omoramerHele U TrereporameTrHble opraHu3Mmbl. HacnenoBanue
IMPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOoCTh. BUABl M3MEHUMBOCTU: HEHACJIEICTBEHHAs] M HACIEIACTBEHHas. Poiib
Cpelbl B HEHACJIEACTBEHHOW H3MEHYMBOCTU. XapaKTepUCTUKa MOAU(UKAIIMOHHOM
M3MEHYUBOCTH. BapuanuoHHslli psa W BapuanMoHHas KpuBas. Hopma peakuuu
npu3Haka. KoyMuecTBeHHbIE M KadyeCTBEHHbIE NPU3HAKM M MX HOpPMa pPEaKLHH.
CaoiicTBa MOM(PUKAIIMOHHON H3MEHUNBOCTH

6.5

HacnenctBennas, wWiM  TreHOTHNMYECKas,  HM3MEHUYMBOCTh.  KomOuHaTHBHas
M3MEHUYMBOCTh. Meii03 1 NOJI0BOH IMpoliece - OCHOBAa KOMOWHATUBHON M3MEHUYMBOCTH.
MyranuonHass u3MeH4YMBOCTh. Kiaccudukanus Myranuii: TeHHblE XPOMOCOMHBIE,
reHoMHble. Yactrora u mnpuuuHbl MyTanui. MyrareHHble (akTophl. 3aKoH
TOMOJIOTHYECKHX PSI0B B HacieAcTBeHHOU n3meHunBoctr H.M. BaBuioBa

6.6

I'eneruka denoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI T€HETHMKH YEJIOBEKA:
TreHeaIOTHYCCKUH, OJIM3HELIOBBIH, IIUTOTCHETHYCCKUM, OMOXUMHYECKUH,
MOJIEKYJIApHO-TeHeTHYeCKui. COBpEeMEHHOE OTIPEICIICHHE TEHOTHIIA: TTOJTHOTEHOMHOE
CEKBCHHpPOBaHHE, TEHOTHUIIMPOBAHHWE, B TOM uyuciae ¢ nomonlpto [II[P-ananu3a.
HacnencTtBennnsie  3a0ojieBaHMs  4YeJlOBEKa: TEHHBIE  OOJe3HHM, OOJIE3HHM C
HaCJIEACTBEHHOH MPEAPacIIOOKEHHOCThI0, XpOMOCOMHBIE 00Jie3HH. COMAaTHYECKUE U
reHepaTHBHbIC MyTanuu. [IpUHIUMIBI 370pOBOTO 00pa3a JKWU3HH, JMATHOCTHKH,
NpodUIAKTUKKH H  JICYCHHs] TEHETHYECKUX OoJie3He. MeauKo-TeHEeTHIeCKoe
KOHCYJIbTHPOBaHUE. 3HAYCHHUE MEAMIIMHCKONW T'E€HETUKH B MPEJOTBPAICHUA U
JIUEHUH T'€HETHYECKUX 3a00JIEBaHUI YeJIoBEKA

CCJ’ICKHI/ISI OPraHnu3MoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexiusi Kak Hayka M IMpoliecc. 3apoXACHHUE CEJIEKIMH U JOMECTHKalMs. Y4eHue
H./. BaBuioBa 0 1ieHTpax MPOUCXOXKICHHUSI U MHOTO00Opa3usi KyJIbTYPHBIX PACTEHUH.
LeHTpbl mpOUCXO0KIEHUS JOMAIIHUX XKMBOTHBIX. COpT, MOpOa, ITaMM

7.2

CoBpemMeHHBIE METOJbI CelleKIMU. MacCoBbIA U HMHIUBUIYATbHBIH OTOOPHI B
CEJIeKIMU pacTeHUil u KUBOTHBIX. OIleHKa »3KcTepbepa. biM3KopoaCcTBEHHOE
ckpemuBanue - wWHOpuauHr. Yucrtas nuuua. CKpeuuBaHUE YHUCTHIX JIMHUH.
I'erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHUE - ayTOPUIUHT.
OtnanenHas rubpuau3anus U ee ycnexu. McKycCTBEeHHBIH MyTareHe3 W MOJydeHHe
MOJUIUIOUJOB. JIOCTHXKEHUS CEEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorust kak oTpacip MPOU3BOJACTBA. I'€HHAss MHXKEHEpUs. OJTallbl CO3JaHUS
pexomOunantHo JIHK wu TpaHcreHHblx opranu3moB. KierouHas uHXKeHepus.
Knerounsle KynbTypbl. MUKpPOKIOHAIbHOE pa3MHOXKEHHME pacTeHuil. KiioHmpoBaHnue
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BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3AMCTBEHHBIX OPraHM3MOB. OKOJIOTHYECKHE U
stryeckue mpoodsemsl. MO - reneTnyeckn MOIUGHUIIMPOBAHHBIE OPTAHU3MBI

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM

o0OpasoBatenbHOM mTporpammsl 11 kimacca

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeAMETHBIE pE3yabTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON
POTPaMMBI CPETHETO 00IIero 0Opa3oBaHuUs

1

CdopMHpPOBAHHOCTH 3HAHUM O MECTE W POJH OHOJIOTHMH B CHCTEME HAY4YHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4yHOM KapTHUHBI MHUpa U HAyYHOIO MHUPOBO33PEHHUS; O BKJIAJE POCCUMCKUX U
3apy0eXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIMOHAIBHOU
IrPaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHUs! )KU3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJepKaHUE OMOJIOTMYECKUX TEPMHHOB M MOHSATHM: BUI,
MOMYJSIKSA, TeHO(MOH, 3BOJIOLUS, ABIKYIIHE CUIbl ((aKTOpPbI) SBOJIIOLMH,
MPUCTIOCOOIEHHOCTh OPraHU3MOB, BUJI000pa30BaHuE, SKOJOTHYECKHE (PAKTOPHL,
9KOCUCTEMAa, MPOAYUEHTbl, KOHCYMEHTBI, PpEIyLUEHThl, LEeNu MUTaHusi,
9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMeHue uznaratb OMOJI0THYECKHE TEOpHH (3BoJtoninoHHas Teopus Y. lapBuna,
CUHTETHYECKass  TEOpUS  OBOJIOIMM), 3aKOHBl U  3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactsa K.M. bapa, uepenoBanus riaBHBIX HalpaBiICHUN U
nyteit aBosmorun A.H. CeeprioBa, yuenus o 6uocdepe B.M. Bepnaackoro),
OTIPEIEINIATh TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMaM

VYmenune BJIaACTb MCTOAAMH HAYYHOI'O IIO3HAHUS B OouoJIoruu (Ha6J'IIOI[eHI/IC u
OIIMCAaHUE XUBBIX CUCTEM, IMPOLECCOB U ﬂBHGHHﬁ; opraHusanusa U MPOBCACHUC
OHOJIOrMYECKOI0 OKCIICpUMCHTA, BBIJIBXKCHUEC THIIOTE3BI, BBISIBJICHHC
3aBUCHUMOCTHU MEXAY HUCCICAYEMBIMU BEJIIMYHMHAaMU, 00BsICHEHHE INOJIY4YCHHBIX
PE3YIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeopHI’I " 3aKOHOB; YMCHUEC
ACJIaTh BBIBOABI HA OCHOBAHUU ITOJTYUCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIACTATh CYIIECTBEHHBIE TPU3HAKH CTPOCHHUS OHOJIOTHYECKHX
O0OBEKTOB: BHJIOB, TOMYJSIMA, IPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOICOIIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IIPOILIECCOB HACJCACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO otOopa, BHJI000pa30BaHMUs,
IPHUCIIOCOOJICHHOCTH OPraHu3MOB, JCHCTBHS SKOJIOIMUYECKHUX (PaKTOpOB Ha
OpraHW3Mbl, TIEpEHOCAa BEIIECTB M TMOTOKAa DJHEPrHH B JKOCHUCTEMAX,
AQHTPOTIOTEHHBIX HM3MEHEHHH B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa
BEIIECTB U OMOTEOXUMHUYECKHX ITUKIOB B Onocdepe

YMeHue NpUMEHSTh TMOJy4YeHHBIE 3HAHUA A OOBSICHEHHS] OHOJIOTHYECKHX
MIPOLIECCOB U SIBJICHUH, JJI IPUHATUS IPAKTUYECKUX PEIICHU B TOBCEAHEBHOM
KU3HU B IENsAX oOecrieueHuss Oe30MacHOCTH CBOETO 3JI0POBbS U 3I0POBBSA
OKPYXKAIOIIUX JIIOJIeH, COOJIOACHHS HOPM TpPaMOTHOTO TOBEIACHHS B
OKpYKaroIlel MPUPOAHON cpelie; MOHUMaHUuEe HEOOXOAUMOCTH HCIIOIh30BAHHUS
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JOCTHKEHUMN COBPEMEHHOU ouosorun TS paLMOHAIBHOTO
MIPUPOIOIIOJIL30BAHUS

YMeHue peniatb 3JIEMEHTApHBIE OHOJOTMYECKHE 3aJaud, COCTABIATH CXEMBI
IEPEHOCA BEIIECTB U AHEPIUU B SKOCUCTEMAX (LI€TIH TUTaHMS)

YMeHne BBIOJHATH Ja0OpAaTOpPHBIE W TPAKTHYECKHE pPabOTHI, COONIIOIATh
npaBuia Mpu padoTe ¢ y4eOHBIM U JIA00PAaTOPHBIM 000PYI0BAHUEM

YMeHne KpPUTHYECKH OLEHUBAaTh W  HHTEPIPETUPOBATH  HHMOPMAIHIO
OMOJIOTUYECKOIO COJEpPYKAaHUS, BKIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUS W3
paznuuHbiX ~ ucrouHukoB  (CMMU,  HaydyHO-MOMYNSIpHBIE  MaTepHUalbl);
paccMmarpuBath TIJIOOAJBHBIE HKOJIOTMYECKHUE MPOOJIEeMbl COBPEMEHHOCTH,
(hopmMupOBaTH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

YMeHue co3gaBaTb COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COO0IIEHUs, 000011as
OMOJIOTUYECKYI0 HWH(POPMALMIO W3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO
WCI0JIb30BaTh MOHATUHHBIN anmapar 6MoJ0THI

[IpoBepsiembie amemenTsI coaepxanust (11 kmacc)

Konx

[TIpoBepsieMblii 37IEMEHT COJIEpKAHUS

DBOJIFOIIMOHHAS ONOJIOT U

1.1

DBOJIIOLMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BoJonuU. [lageoHToNOTHYECKHE: MOCIEN0BATEIbHOCTD MOSBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKO JieTonucH, nepexoausie Gopmbl. buoreorpaduueckue:
CXOACTBO M paznuuue (ayH u (Quop MaTepuKkOB U OCTPOBOB. DMOPHOJOTHYECKHE:
CXOJACTBA U pa3ivuvs AMOPHOHOB pPAa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMUYECKHUE: TOMOJIOTUYHbIE, AaHAJIOTUYHbIE, PyJTUMEHTApHbIE OPraHbl, aTaBU3MBI.
MouiekynsipHO-OMOXUMHUYECKHE: CXOACTBO MEXaHM3MOB  HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MyTeH y BCEX OPraHU3MOB

1.2

OpomionmonHas teopus Y. [apsuna. IIpeAnochliku BO3HUKHOBEHHUS JapBHHH3MA.
JIBuKymire Cuibl 3BOJIONUU BUAOB MO JlapBuHY (M30BITOYHOE pa3MHOKEHUE MpU
OTPaHMYEHHOCTH  PECYpCOB,  HEOMpeeNieHHas  U3MEHYUBOCTb, Ooppba  3a
CyIIECTBOBaHHE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckass Tteopuss odBomouud (CTD) W OCHOBHbIE €€  TOJIOKEHUS.
MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 3BOJTIOLUN

1.4

JBwmxymire cuibl ((hakTopsl) IBOJIOLUM BHIOB B MpUpoie. MyTallMoHHbIN npolecc U
KOMOMHATHBHAs N3MEHYUBOCTb. [lomyssiioHHbIe BOJHBI U peld renoB. M3omsuus u
murpanus. EctecTBeHHBIE 0TOOp - Hampamistonuil ¢daxtop 3BoIOIMH. DPOpPMBI
€CTECTBEHHOT'0 0TOOpA.

[IpucnocobaeHHOCTh ~ OpraHW3MOB  Kak  pe3yibTaT  dBoJiouuu.  [IpumMepsl
MPUCTIOCOOJICHUN Y OpraHu3MoB. ApoMOpdO3bl M UAN0AJANTALINH.

Bun u BunooOGpaszoBanue. Kpurepun Buma. OcHOBHBIE (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3K0JIOTHUECKOE
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1.5

MaxkpoaBostorusi. @opMbl SBOTIONHH: (GUIETHYECKAs], JUBEPreHTHASI, KOHBEPTCHTHAS,
napaiensHas. HeobparumocTts 3Bomonnn

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHble  NIPEICTABICHHUS O 3apOKACHUM KW3HM. Haydynele rumoressl
BO3HMKHOBEHHUS JKU3HU HA 3emiie: abuoreHe3 U MaHcrnepMus. XuMU4ecKas 3BOJIOLUS.
DKCIIEpUMEHTAJIbHOE TMOATBEPKACHUE XUMUYECKOW 3BoJtouuu. HauanbHble 3Tanbl
6uonorunueckoit 3Bomonuu. ['mnoreza PHK-mupa. IlepBble KIeTKM U MX 3BOJIOLUS.
@OopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spaM u nepuogam. Karapxeil. Apxeiickas U
npoTtepo3oiickas 3pbl. [laneo3oiickas 3pa u ee nepuopl: KEeMOPUICKHM, OPTIOBUKCKUM,
CUJIYPUICKHM, JEBOHCKHI, KaMEHHOYrOJbHBIM, MEpMCKUWA. Me3030iickas spa u ee
NIEPUOABI: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3oiickas spa ¥ ee mepuoibl: MajJeoreHOBbIM, HEOT€HOBBIM, aHTPONOTECHOBBIM.
XapakTepucTHKa KJIMMarta U reoJIornyeckux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacTUTENBPHOTO W JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUH U IKUBOTHBIX.
[TosiBneHue, pacuBeT ¥ BEBIMUPAHUE TPYII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHuMueckoro Mupa Kak oOTpaxeHue 5Bomtonuu. OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB

2.4

DBOJIIOIUS  YeJIOBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BUTHE TPEICTABICHHHA O
MIPOUCXOXKICHUH YeJIoBeKa. MeToIbl H3ydeHus: aHTpororeHe3a. CXoICTBa M pa3IHyus
YeNoBeKa W )KMBOTHBIX. CHCTEMaTHUECKOE TIOJI0KECHUE YeTOBEKa.

JBwxkymue cuibl ((akTopbl) aHTpomioreHeza. HacnencTBeHHass W3MEHYMBOCTh M
€CTECTBEHHBIH 0TOOp. OOImecTBeHHBIH 00pa3 JKM3HU, U3TOTOBIICHUE OPYAHWH Tpyna,
MBIIIUICHUE, PeUb

2.5

OCHOBHBIE CTaJIMM M BETBH ABOJIIOIUU YEJIOBEKA: aBCTPAIOMUTEKH, YETOBEK YMEIbIH,
UYenosek npsaMoxoasmuii, YenoBek HeaHepTaibckuii, Yemosek pazymublid. Haxonku
HCKOTAeMBbIX OCTAHKOB, BpeMsl CYyIIECTBOBaHUs, 00JACTh pacnpocTpaHEHHUs, 00beM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHS

2.6

UenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpoNeouHas (eBpaszuiickast),
HEerpo-aBCcTpajouaHas (dKBaTOpUaibHAsI), MOHTOJIOWIHAS (a3UATCKO-aMEPUKAHCKAs).
UepTsl NpUCHOCOOICHHOCTH TPEICTaBUTENEH YEJIOBEUECKUX pac K YCIOBUSIM
cymiecrBoBanus. EquHcTBO yenoseueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXkarolas cpea

3.1

DKonorus Kak HayKa. 38.,[[8.‘11/1 H Ppas3zCiibl 39KOJOI'HH. MeToapl 3KOJIOTHMYECKHUX
HCCIIeOBaHUM. DKOJIOTHYECKOE MHUPOBO33pPCHUC. CpeI[BI oOuTaHHus OpraHU3MOB:
BOJHAasd, HA3€MHO-BO3ylIIHAs, IOUYBCHHA, BHYTPHOPraHU3MCHHAsA

3.2

OKOJIOTHYECKHE baxTOopBHI. Knaccupukanuss ~ skonorndeckux  (hakTopos:
abuoTHueckue, OMOTHYECKHE U aHTpOIOreHHble. [leificTBrUe 3Konornyeckux (hakTopoB
Ha OpraHU3Mbl

33

AOuoTHueckue (baKTopLIZ CBC€T, TCMIICpATypad, BJIA)KHOCTD. q)OTOHepI/IO,Z[I/BM.
HpI/ICHOCO6J'ICHI/I$I OpraHu3MoB K JIEHCTBHIO a0MOTHUYECKUX (paKTOpOB. buonorunyeckue
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PUTMBI

34

buotndeckne dakropel. Bumbl OHOTHYECKUX B3aWMOJICHCTBHI: KOHKYpPEHIIHS,
XMIIHUYECTBO,  MApasUTU3M, MYTyaldu3M, KOMMEHCaIu3M (HaxjieOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIN3M, HEUTPAIIU3M. 3HaueHue OMOTHUYECKUX
B3aUMO/ICHCTBUII /17151 CYILIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKH TOITYJISALUH. OCHOBHBIC TIOKA3aTEIIN MOITYJIAUN:
YHUCJICHHOCTB, IIJIOTHOCTB, POXKIAAEMOCTD, CMCPTHOCTD, IMPpUPOCT, MUIpanus.
I[I/IHaMI/IKa YU CJICHHOCTHU MOMYJIAINH U €€ PETYIIIIUA

Coo01recTBa 1 DKOJIOTUYECKUE CUCTEMBI

CooOmiectBo  opraHu3mMoB - Ouoneno3. CrpykTypbl OHOLIEHO3a: BMJIOBaf,
MIPOCTPaHCTBEHHA, Tpoduyeckas (nuuienas). Buabi-nomuHanTsl. CBs3U B OMOIIEHO3E

4.2

DKojorudeckue cuctemsl (3kocuctemsl). [loHsiTHE 00 3KOCHCTEME U OHOTreOlEHO3E.
CDYHKIII/IOHaJ'IBHBIC KOMITOHCHTHI OKOCHUCTEMBI. MMPOAYLUCHTHI, KOHCYMCHTEI,
penyieHTsel. KpyroBopoT BemIeCTB M MOTOK DHEPTrUU B IKOCHUcCTeMe. Tpodudeckue
(nuieBbie) ypoBHU 3KocucTeMbl. [lumieBbie nenu u cetd. OCHOBHBIE IMOKa3aTeIH
9KOCUCTEMBI: OHoMacca, MPOAYKIHUSA. OKOJOTUYECKHUE MNUPAMMJIBL: MPOAYKIHUH,
YHCICHHOCTH, Onomacchl. CBOWMCTBAa 3KOCHUCTEM: YCTOWYHMBOCTH, CAMOPETYIISINS,
paszButue. Cykueccus

4.3

[IpupoHbie AKOCHCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCHUCTEMAa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y pOoskocucTeMbl. buosornueckoe
U XO3SIIICTBEHHOE 3HAYE€HHE arpPO3KOCUCTEM U YPOOIKOCHUCTEM.

buopazHooOpasue  kak  (akTtop  ycroumBoctm  3kocucteM.  CoxpaHeHmHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa OHochepsl.
Kuoe BemectBo u ero ¢yHknuu. OcoOeHHOCTH Ouocdepsl Kak TII00aTbHOM
dKOcHCTeMBbl. Jl[MHaMu4eckoe paBHOBecME W oOpaTHas CBs3b B OHocdepe.
KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKUE MUK 3JIEMEHTOB (Yriepona, a3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoBeuectBo B Ounocepe 3emin. AHTPONOTEHHbIE H3MEHEHHs B Ouocdepe.
['mo6anpHbIe SKONIOTHYECKUE TPOOIEMBI.

OcHoOBa panMOHAJIBLHOTO YIPaBJICHUS MPUPOJHBIMU PECYPCAMU U UX HCIOJIb30BAaHUE.
JloctrxeHus: OMOJIOTUN U OXpaHa IPUPO/IBI

[Iposepsembie Ha EI'D mo 6uonoruu TpeboBaHus
K pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMBbl
cpeaHero oOriero oopa3oBaHus

Kon

HpOBepHeMLIe Tpe6OBaHI/I$I K IpCAMETHBIM PE3YIIbTaTaM OCBOCHUA OCHOBHOH

IIpOBEPSAEMOTO O6pa3OBaTeHLHOﬁ porpaMmal CpE€aHECTO 061].161"0 O6p8.30BaHI/ISI

TpeOoBaHUs
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ChopmupoBaHHOCTh 3HAHUH O MeCT€ M pPONH OHOJOTHU B CHUCTEME
€CTeCTBEHHBIX HAyK, B (DOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, B IO3HAHUHU 3aKOHOB MPHUPOJBI M PELICHUH KU3HEHHO BAKHBIX
COLIMAIBHO-3THYECKUX, HKOHOMHUYECKHUX, HKOJIOTUIECKUX npobiem
YeloBeuecTBa, a TaKKe B PEHICHHH  BONPOCOB  PAIMOHAIBLHOTO
IPUPOAOIIOIH30BaHMUS, B (POPMUPOBAHNYU LIEHHOCTHOTO OTHOIICHUS K MPHUPOE,
00LIECTBY, YEJIOBEKY; O BKIJIAJI€ POCCUICKUX U 3apyOek HBIX YUEHBIX - OHOJIOTOB
B pa3BUTHE OMOJIOTUH

Bnagenue cucremoil 3HaHUMN 00 OCHOBHBIX METOJAaX HAy4YHOI'O II03HAHUSA,
HCIOJIb3YeMBIX B OHOJIOTUYECKMX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U
sKocucTeM (OMHCaHHWe, W3MEpEHue, MpPOBeJAeHUE HAOII0JEHUM); crocodamMu
BBISIBJICHUS M OLIEHKU aHTPOTIOI'€HHbIX U3MEHEHU B IPUPO/IE.

YMeHue BbIIBUraThb THUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (popMmynupys Lelb HCCIEIOBaHUS, aHAIW3UPOBAThH IOJIyYEHHBIE
pe3yNbTaThl U JIEJIaTh BBIBOJIBI.

BoisiBneHue 3aBUCHMOCTH MEXIY HCCIENyeMbIMU BEIWYMHAMH, OOBSICHEHHE
MOJIyYEHHBIX DPE3ylIbTaTOB U (POPMYNIHMpOBaHHE BBIBOJOB C HCIOJB30BAHUEM
Hay4HBIX IOHATHHI, TEOPUI U 3aKOHOB

YMeHne BIaZeTh CHUCTEMOW OWOJOTHYECKUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE OWOJOTHYCCKHE TEPMUHBI W TOHATHA (KU3Hb, KIIETKa,
TKaHb, OpPraH, OPTaHu3M, BHJ, MOMYJSAIH, YKOCUCTEMa, OMOIeH03, Onocdepa;
MeTa0oM3M, TOMEOCTa3, KJICTOYHBI HWMMYHUTET, OHWOCHHTE3 Oelka,
OMOMoNIUMEpPBl,  JAUCKPETHOCTb, CAMOPETYJSLUs, CaMOBOCIIPOU3BEICHUE,
HaCJIEICTBEHHOCTb, N3MEHYUBOCTb, YHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE);
Oouosornueckre Teopuu: kietouHas teopus T. IlIBanmna, M. Ilneiinena, P.
BupxoBa; knoHanbHO-ceneKTuBHOro nmmynuteta I1. Dpnux, .M. Meunukona,
XpOMOCOMHasi TeOpHsl HaciaeAcTBeHHOCTH T. MopraHa, 3aKOH 3apOJbIIIEBOrO
cxonctBa K. bapa, sBomounonnas teopus Y. JlapBuHa, CUHTETHYECKAs] TEOPUS
IBOJIIONIMH, Teopus aHTpororeHe3a Y. [lapsuHa; Teopus Oworeonenosza B.H.
CyxkaueBa; yuenne H.M. BaBusoBa o rieHTpax MHOroo0pa3us U MPOUCXO0KICHUS
KyJIbTYpHBIX pacteHuid, ydenue A.H. CeBepuoBa 0 NyTsSX W HampaBICHUSIX
sBosonny, yuenue B.M. Bepuaackoro - o 6uocdepe); 3akoHbI (€AMHOOOpa3us
IIOTOMKOB TI€PBOTO IOKOJICHMS, PACLICIUICHUS] NPU3HAKOB, HE3aBUCHUMOIO
Hacjel10BaHus Ipu3HakoB . MeHaens; CuenaeHHOTro Hacae10BaHUs IPU3HAKOB
U HapyuieHusi cuersieHuss reHoB T. MopraHa; rOMOJOTMYECKHUX PsJIOB B
HaciencTBeHHOM m3MmeHunBocTd H.M. BaBuioBa; reHeTHYecKoro paBHOBECHS
Jbx. Xapmu wu B. Baiiabepra; 3apoapimeBoro cxojactBa K. bopa;
Oouorenernueckuit 3akoH J. ['ekkens, . Mioiepa);

IPUHLIMIGI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npasuia (MuHEMYMa FO. JInOuxa, sKo0ruueckoi mupaMusl 9ucel, OnomMacchl
Y SHEPTHUH);

runoTessl (koanepsatHoi A.M. Onapuna, nepsuunoro OynboHa J[x. XonzeiiHa,
mukpocoep C. doxca, pudozuma T. Hek)

YMmenue peuiatb IMOHUCKOBBIC OHOJIOTHYCCKHUE 3aavu; BBIABJIATH IMPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY HCCICAYCMBIMU OMOJIOTHYECKUMHM O6’LCKT8.MI/I,
nponeccaMm W ABJICHUAMHU, [ACJHATh BbIBOJAbBI W IIPOTHO3bBI Ha OCHOBAHWUU
MOJYYCHHBIX PC3YJIbTATOB,
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COCTaBJISITh TEHOTUIIMYECKHE CXEMbl CKPEIIMBAHUS I pa3HbIX THUIIOB
HACJIEIOBaHUs MPHU3HAKOB Yy OPraHU3MOB, COCTaBJISATH CXEMbl IIEpEeHOCca
BEILIECTB U SHEPTUH B IKOCUCTEMAaX (ILIEeMU MUTAHUS, TUIIEBbIE CETH)

YMeHHne yCTaHaBJIMBAaTh B3aUMOCBSI3M MEXKAY CTPOCHHEM U  (DYHKIHSIMH:
OPraHOWJOB, KJIETOK pa3HbIX TKaHEH, OpPraHaMM U CHUCTEMAaMHM OpraHOB Yy
pacTeHuil, )KUBOTHBIX M YEIIOBEKA; MEX]y TalaMi OOMEHa BEUIECTB; dTalaMH
KJIIETOYHOIO0 [MKJIAa M  OJKU3HEHHBIX LUKIOB  OpPraHU3MOB;  JTalamMu
SMOPHOHAIBHOTO Pa3BUTUS; TEHOTUNOM H  (EHOTUIOM, (eHoTUroM U
¢dakTopamu cpeapl OOMTaHMS;, MPOLECCAMH ABOJIONWHU; IBWKYIIUMHU CHUJIAMHU
aHTPONOTeHe3a; KOMIOHEHTAaMU Pa3JInYHbIX SKOCUCTEM U MPUCTIOCOOICHUSIMU K
HHUM OPTraHU3MOB

YMeHue BhIIENSTh CYILECTBEHHBIE TPU3HAKHU:

CTpPOEHHUS BHUPYCOB, KJIETOK MPOKAPUOT U OYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX ~OpPraHU3MOB, BHUJOB, OHMOI€OLEHO30B, JKOCHCTEM U
Oouocdepsl; CTPOCHHUS OpPraHOB W CHUCTEM OPraHOB pacTeHUH, >XUBOTHBIX,
YeJIOBEKa; IMPOLIECCOB JKU3HENEATENbHOCTH, MPOTEKANIUX B OpraHu3Max
pacTeHMii, JKMBOTHBIX U 4YeJOBEKa; OMOJOrMYeCKHUX MpoLeccoB: OOMeHa
BelecTB (MeTabonau3M), MHGOpPMAIMK U TPEBpaLIeHUs IHEPruu, OpoKEeHus,
aBTOTPO(HOIO U  TeTepoTpPOPHOrO0 THUIMOB MNHUTAaHUA, (OTOCHHTE3a U
XEMOCHHTE3a, MUTO3a, Meio3a, ramMeToreHesa, sMOpHOreHesa,
MOCTAIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOKEHMSI, WHIAUBUAYAIBHOTO Pa3BUTHUS
opranu3ma (OHTOT€He3a), B3aWMOJICHCTBUS TEHOB, TeTEpO3Hca; JCHCTBUIA
HCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIEr0, IBUXKYLIETO U Pa3pbIBAIOIIErO
€CTECTBEHHOT'O oTOopa; aJIJIONIaTPUYECKOTO u CUMIATPUYECKOTO
BUJI000pA30BaHUs; BIUSHUSA JABMXKYIIUX CHJ DBOJIONMU Ha TEeHO(GOHI
MOMYJISIIINK; TPUCTIOCOOIEHHOCTH OPTaHU3MOB K Ccpelie 00UTaHus, YepeT0BaHUS
HalpaBJICHUH HBOJIIOLMU; KPYroBOpOTa BEUIECTB M TIOTOKA SHEPruud B
JKOCUCTEMAaX

ChopMUPOBaHHOCTh YMEHUS BBIJCISATH CYIIECCTBEHHBIC IMPH3HAKH BHPYCOB,
KICTOK TPOKAapUOT W JYKApHUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpPraHu3MOB, BHUJIOB, OHMOT'COIEHO30B M IKOCHCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BEIIECTB M TpPEBpalleHHs] SHEPrUM B KIETKE, (OTOCUHTE3A,
TUTACTHYECKOTO M DHEPreTHYECKOro OOMEHa, XEeMOCHHTE3a, MHTO03a, Meio03a,
OIUIOJIOTBOPEHHUSI, PA3BUTUS W PA3MHOXKCHHS, HHIUBUAYAJIBLHOTO Pa3BUTHUS
opranu3Ma (OHTOTeHe3a), OOpbOBI 3a CyIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpAa,
BU000pa30BaHusl, MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpeie OOuTaHWUs,
BJIMSIHUSL KOMIIOHEHTOB DKOCHUCTEM, aHTPOIIOTEHHBIX U3MEHEHUH B DKOCHUCTEMaX
CBOCH MECTHOCTH, KPyrOBOPOTa BELIECTB U MPEBPAIICHUS SJHEPTUU B Onochepe

YMeHne uCcnoab30BaTh COOTBCTCTBYOIIIUEC aAPryMCHTBI, 6I/IOJ'IOFI/I‘-ICCKYIO
TCPMHUHOJIOTUIO W CHUMBOJIMKY [JIsI J0Ka3aTeJbCTBa POACTBA OPraHU3MOB
pa3HbIX CHCTCMATHYCCKUX TPYIIIl, B3aUMOCBA3U OpPraHU3MOB U CPCAbI
O6I/ITaHI/I$I; CANHCTBA YCJIIOBCUCCKUX PacC; HGO6XOI[I/IMOCTI/I 3A0pPOBOTO 06pa3a
JKU3HH, COXpaHCHHUA pa3H006pa3I/I;1 BUJOB MW JKOCHUCTEM KaK YCJIOBUMA
COCYHICCTBOBAHUSA MPUPOABI 1 YCJIOBCUCCTBA

YMmenue KPUTHYCCKHU OLICHUBATH I/IH(I)OpMaI_II/IIO OHOJIOTHYECKOTO COACPIKAHUA,
HHTCPpHOPCTUPOBATE ITUYCCKUC ACIICKTbI COBPEMCHHBIX HCCIIEJOBaHUII B
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Ouonornu, MeAuWIUHEe, OWOTEXHOJIOTWH;  pacCMaTpuBaTh  IJIOOATbHBIC
IKOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MTO3HIIHIO

[lepeuens areMeHTOB coiepxkaHus, poBepseMbix Ha EI'D
10 6MOJIOTUU

Kon

[IpoBepsieMblii 37EMEHT COEpKAHUS

Bbuomornga xak HaykKa. JKuBble cUCTEMBI U X HU3YUYCHUC

1.1

CoBpemeHHast OMOJIOTHS - KOMIUIEKCHAsT HayKa. bUOJIOTHYecKre HAYKU U U3ydaeMbIe
HUMHN HpO6J'ICMBI. chHI[aMeHTaJ'II)HI)IG, IIPHUKIIaIHBIC u IIOMCKOBBIC HAay4YHBbIC
Hcce0BaHus B OMOJIOTHH.

3HaueHue Onoyioruu B POPMHUPOBAHUN COBPEMEHHOU €CTECTBEHHO-HAYYHOUW KapTUHBI
mupa. [Ipodeccun, cBszanHble ¢ OHOJOTHEH. 3HAYCHHE OMOJIOTMH B MPAKTUYECKOU
NESITeILHOCTH YeIOBEeKa: MEJIUITUHE, CEITbCKOM XO3S1UCTBE, TPOMBIIIIICHHOCTH, OXpaHe
IIPUPOIBI

1.2

XKusble cucteMbl Kak MpeaMeT u3ydeHus Ouosiornu. CBOMCTBAa KUBBIX CHUCTEM:
€IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CIOKHOCTH U
YIOPSA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIN, TKaHEBBIM,
OpraHW3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, SKOCHCTEMHBIH (OMOTEONCHOTUYECKUN ),
ounocdepnsiid. [Iporeccrl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKH
#uBoro. JKu3Hp kak popMa CyIiecTBOBaHHUS MaTepUu

1.3

Meroasl  Ouonormvecko Hayku. HaOmromeHue, u3MepeHHE, OKCIICPUMEHT,
cucteMaruzanus, MetaaHan3. [loHATHE O 3aBUCUMOYN M HE3aBUCHUMOM MEPEMEHHOM.
[TnanupoBanue skcnepumenTa. [locraHoBka 1 mpoBepka runores. Hymepas rumoresa.
[TonsaTre BBIOOPKH U €€ TOCTOBEPHOCTh. PazOpoc B Omosiornueckux gaHHbIX. O1ieHKa
JIOCTOBEPHOCTH TIOJIYYCHHBIX pe3yJabTaToOB. [IpHYMHBI HCKOKEHHS PE3yJIbTAaTOB
aKcriepuMeHTa. [IoHATHE CTaTHCTUYECKOTO TeCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knetka - cTpykTypHO-(YHKIIMOHANbHAS €IWHUIA >KUBOTO. VICTOpUS OTKPBITUS
kinetku. Pabotet P. I'yka, A. Jlesenryka. Kinerounas teopus (T. IIBann, M.
Ineiinen, P. Bupxo). OcHOBHbBIE MOJOKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeTtoabl MOJEKYISIPHOM M KJIETOYHOM OHOJIOTMH: MHKPOCKONHMS, Xpomarorpadus,
anekTpoopes, METoJ MEUEHBIX aToMoB, AuddepeHnnanbHoe HeHTpUpyrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTpaMUKpOdJIeMEHTHl. Bona u ee
pOJIb  KaKk pacTBOPHUTENs, peareHra, ydacTueé B CTPYKTYPUPOBAaHMM KJIETKH,
TeTIoperyasiuu. MuHepalibHble BellecTBa KIETKH, UX Ouojorumyeckas poJsib. Poib
KAaTHOHOB M aHUOHOB B KJIETKE.

buonornyeckue monumepsl. benkn. AMHUHOKUCIOTHBIM cocTaB 0enkoB. CTPYKTYpBI
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OenkoBoi MoJekynbl. IlepBuunas cTpykrypa Oenka, MenTuaHas CBsA3b. BropuuHas,
TpeTUYHasi, YeTBepTUYHass  CTpyKTypel. JleHarypanus. CBoiicTBa  OEJIKOB.
Knaccugukamnus 6enkos. buonoruueckue GpyHKIuu GEIKOB.

VYraeBopl. MoHOCAaxXapuabl, AUCAXapUIbl, OJIMTOCaXapuibl U monucaxapuasl. OOmui
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKHE CBONCTBA YIJeBOAOB. buosornueckue
(GyHKIMU YTIIEBOJIOB.

Jlumuapl.  T'mapodunsHo-ruapodoOHbie  cBoiicTBa. Kitaccudukanus — IUMHUIOB.
Tpurmuuepuapl, ¢ochonunuasl, BOCKH, crepoupl. buonoruueckue (yHKUIMH
munuaoB. OO0mme cBOMCTBa OMOJOrMYECKHMX MEMOpaH - TEeKy4ecTb, CHOCOOHOCTH K
CaMO3aMBIKaHHUIO, IIOITYIIPOHULIAEMOCTb.

Hyxneunosbie xkucnotel. JHK wu PHK. CrpoeHue HyKIE€MHOBBIX KHCIOT.
Hyxneorunst. [lpunnun kommnementapHoctu. [Ipasuno Yapragda. Ctpykrypa JHK
- nBoMHas cnupanb. MecToHaxoxaeHue u Ouonornuveckue ¢ynkuuu JJHK. Buner
PHK. ®yukiuu PHK B knetke.

Crpoenne wmousekynsl AT®. Makpospruyeckue cBsizu B Mousiekyne ATO.
buonorunueckue Qynkuun AT®. BoccraHOBiI€HHBIE NMEPEHOCUUKH, MX (YHKIUH B
kietke. Cexenuposanue JIHK.

CrpykTypHas Ouosorusi: OuoxuMuueckrue u 6uousnveckre ucciae0BaHns cocTaBa u
MIPOCTPAHCTBEHHOMN CTPYKTYPbI OMOMOJIEKYI

2.3

Tumbl  KJIETOK:  JyKapuoTHYecKas W TIpokapuothyeckas.  CTpyKTypHO-
(yHKIMOHATbHBIE 00pa30BaHUS KIETKH.

CtpoeHne mpoOKapuOTHYECKOW KiIeTKU. KietouHnas creHka OakTepuii W apxem.
Oco6eHHOCTH CTPOCHHS reTepoTpodHON B aBTOTPOPHON MPOKAPUOTHIECKUX KIIETOK.
MecTo 1 posib IPOKapUOT B OMOIIEHO3AX.

Ctpoenne W (QYHKIMOHUPOBAHME OYKApPUOTHYECKOW KieTku. I[lma3marnueckas
MeMmOpana (miasmaiemma). CTpykTypa TIUIa3MaTH4YecKOW MeMOpaHbl. TpaHCHopT
BEIIIECTB 4epe3 IIa3MaTHYeCKylo MeMOpaHy: maccuBHBIM (muddy3us, obneruyeHHas
muddy3us), akTHUBHBIM (NEPBUYHBIA W  BTOPUYHBIA aAKTUBHBIM  TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PabGoTa HaTpuii-kanueBoro Hacoca. IDHIOLHUTO3:
MUHOLMTO3, (harounTo3. Dk3ouuTo3. Kierounas crenka. Crtpykrypa U (GyHKIHH
KJICTOYHOM CTEHKH PAaCTCHHM, IPHOOB.

Huromnasma. [{uro3omns. [{utockener. J[BuxeHnue nurominazmMbl. OpraHouabl KIETKH.
OpnoMeMOpaHHbIE OpPraHOMbI KJIETKU: 3HAoIuIa3mMaruueckas cets (JIIC), ammapar
lonpmxu, TU30COMBI, WX CTpoeHHE U (GyHKUMHU. B3anMocBsA3b 0AHOMEMOpaHHBIX
opraHouioB kieTkd. CTpoeHue rpaHylspHoro peTukyiayma. CHHTE3 pacTBOPHUMBIX
OCIIKOB. Cunre3 KJIETOYHBIX MeMOpaH. ['mankuit (arpaHynspHBIif)
sHAOIUIa3MaTH4Yeckuil petuxkynyM. CekperopHas ¢QyHKuus anmapata [onbmxu.
Tpancropt BemiecTB B KieTke. Bakyonu pacTUTENbHBIX KIETOK. KieTouyHbIH COK.
Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPUHU, TUTACTUIBL.

Crpoenue u QyHKIMHA MUTOXOHAPUH U macTull. [lepBuuHbie, BTOPHUHBIE U CIOKHBIC
miacTuael  (POTOCHHTE3UPYIOIIUX  DYKApUOT.  XIIOPOIUIACTBL,  XPOMOILIACTHI,
JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kinetku CrtpoeHue U (QYHKIHMH HeMeMOpPaHHBIX
OpraHoOMIOB  KIEeTKU. Pubocombl. MukpodunameHTsl. MBbIIIEUHBIE  KIETKH.
Muxkpotpy6ouku. Kierounsiii nentp. CTpoeHne U ABUKEHUE KTYTUKOB M PECHHUYEK.
MukpoTpyOoUKkH IUTOTUIA3MBI. LIeHTpHOTIE.

SAnpo. Obonouka sApa, XpOMATHH, KAPUOILIIa3Ma, SAPBIINIKH, UX CTPOSHUE U (PYHKIIUH.
Snepuplii  OenkoBblif MaTpukc. I[IpocTpaHCTBEHHOE pacloIOKEHHE XPOMOCOM B
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uHTepdazHoM siyipe. benku xpomaTuHa - THCTOHEI.
Knerounsie Britouenus. CpaBHHUTENIbHAS XapaKTEPUCTHKA KIETOK JSYKapHOT
(pacTutenbHOM, )KUBOTHOU, TPUOHOIN)
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AccummwianMs M JAUCCUMMIISILUS - JBE CTOPOHbI Merabonu3ma. Tumbl oOMeHa
BEIECTB: aBTOTPO(MHBI W TeTepoTpOHBIA. YdYacThe KHUCIOpPOoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrieuenue kietku: npespamieHne AT® B 0OMEHHBIX
npoueccax. @OepMEHTATUBHBIA XapakTep peakUuil KIETOYHOro MeTadoau3Ma.
@depMeHTHI, UX CTPOCHHE, CBOWCTBA M MexaHH3M jaercTBus. Kodepmentsr. Oriamyms
(epMEeHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTuBaTopel Hu  OeNKH-
MHTUOUTOPBI. 3aBUCHMOCTh CKOPOCTH ()EPMEHTATUBHBIX pEaKUuid OT pa3IUyHBIX
(hakTopoB.

[lepBuuHblli cHHTE3 oOpraHndeckux BemiectB B kietke. dorocunres. Poib
XJIOpOTUTaCTOB B mporecce ¢orocuHTe3a. CBeToBas W TeMHOBas  (hasbl.
[IponyktuBHOCTh (poTOCHMHTE3a. BnusHMe pa3nuuHbIX (AKTOPOB HA CKOPOCTh
(doTocuHTe3a. 3HaueHue (POTOCUHTE3A.

XemocuHre3. Pa3zHooOpa3ne OpraHn3MOB-XEMOCHHTETHKOB: HUTpUULIMpYIOLTHE
OakTepuu, >jKele300aKTepuu, CcepoOaKTepuu, BOJOPOJIHBIE OakTEepuu. 3HaYEHUE
XEMOCHHTE3A.

Ana’pobHble opraHu3Mbel. Buasl Opokenus. IIpoaykTel OpoxeHUss U HX
UCIOJIb30BAHME  YENOBEKOM. AHa’poOHBIE  MHUKPOOPraHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUHU M BO30YIUTENH O0JIE3HEH.

AdpoOHBIE OpraHu3MBbl. JTaIlbl YHEPreTHIYecKoro ooMeHa. [1oAroTOBUTENBHBIN dTall.
['mukonu3 - GECKUCIOPOTHOE pacCIIEIIeHHE TIIIOKO3bI.

buosornueckoe OKucCIeHHE, WIM KIETOYHOE JbIXaHuWe. Poylb MUTOXOHApHUHA B
mpoueccax Ouosornyeckoro okucieHus. Lluknnueckue peaknuu. OKuciIuTeIbHOE
dbochopumpoBanue. IlpeumymiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB IEpes
aHa’pOoOHBIM. D(DPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA

2.5

Peakuuu wmarpuyHoro cuHTe3a. [IpMHIMI KOMIIJIEMEHTApHOCTH B  pPEaKLUIX
MaTpUYHOTO CHHTe3a. Peanmusauus HacienctBeHHoM wunH(opmarmu. ['eHernueckuit
Koja, ero cBoWcTBa. Tpanckpunuus - wMarpuudbiii cuHTte3 PHK. [Ipuniumne:
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsmus u ee sTansl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka. YcnoBus
onocuHTe3a Oenka. KoaupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3E OelKa.
Opranuzanys reHoMa y IPOKApuOT W DYKapHOT. Perymsuus akTUBHOCTU T'€HOB Yy
npokapuoT. ['mmoteza omepona (®. XKako6, XK. Mano). Perymsmus oOMeHHBIX
nporeccoB B KieTke. Kiierounslit romeocTas.

Bupychl - HeknieTounble (JOpMBI )KU3HU U 00IUTraTHbIe Mapa3uThl. CTpOEHUE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeproharos.

Bupychbie 3aboneBaHusi 4enoBeka, >KUBOTHbIX, pactenuit. CIINJ], COVID-19,
COIIMANIbHBIE U MEAULIMHCKHE TTPOOIEMbI

2.6

Knerounslii uukn, ero nepuonasl u perymsuusa. Mutepdaza u muro3. OcobeHHOCTH
MpOIeCCOB, TMpoTeKaromux B HHTepdaze. IloAroroBka KIETKH K JAEJICHHUIO.
IIpecunteTnyeckuif (MOCTMUTOTHYECKHH), CHHTETHYECKMH W MOCTCUHTETUYECKUN
(TpeMUTOTUYECKUI) TTIepUO Il UHTEP(]A3HI.

Matpuunsiii  cunre3  [IHK-pemmmkaumsa.  [Ipunnunsr  perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJYKOHCEPBATUBHBIM  CHUHTE3,  aHTUIAPAJIEIBHOCTD.
Mexannsm pernukanun JTHK. Xpomocomsl. Crpoenne xpomocom. Tenomepsl u
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TenoMepasa. XPOMOCOMHBIN Ha0Op KIIETKH - KAPUOTHIL. J[UTUTOMIHBIN U Tariou THBINA
Ha0OpBI XpoMOcoM. ['oMoTorudHbBIE XpOMOCOMBIL. [10JI0BBIE XPOMOCOMBI.

Henenne kinetku - Mmuto3. CTaguu MUTO3a U MPOUCXOAIINE B HUX Tpolecchl. THmbl
muTOo3a. KaproknHe3 M UMUTOKMHE3. buonorudeckoe 3HaueHMe MHUTO3a. Perynsums
MHUTOTHYECKOTO IMKIA KIIeTKH. [IporpamMmmupyemas KietodHasi ruOelb - aromnTo3.
OyHKIMOHATbHAS TEHOMHKA

Opranmn3m Kak OHOJIOTHYECKasi CUCTEMa

3.1

OAHOKIIETOUHBIE, KOJOHUAIbHbIE, MHOTOKJIETOYHbIE OPraHU3Mbl U MHOTOTKaHEBbIE
OpraHU3MBl.

@®opMBl pa3MHOXKEHUSI OPraHU3MOB: Oecrionoe (BKIIIoYasi BET€TaTUBHOE) U MOJIOBOE.
Buner  Oecriosnioro  pa3MHOMKEHHUS: IOYKOBAaHME, CHOpYyasuus, (parMeHranus,
KIIOHUPOBAHUE.

[TonoBoe pasmuoxxenue. IlonoBble kiaeTku, uau rameTtsl. Meio3. Cragun Mmeio3sa.
IToBenenne xpomocom B Menose. KpoccnHrosep. buosiorndeckuii CMbICH Melo3a U
II0JIOBOTO Ipouecca. Menos 1 ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimieBoe paszButHe. l'ameroreHe3 y JKHMBOTHBIX. [losoBele JKelne3sl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmaTtoreHe3 u ooreHes. CTpoeHue
MOJIOBBIX KJeTOK. OIUVIOJ0TBOpEHHE U 3MOPHOHAIBHOE PAa3BUTHE HKUBOTHBIX.
Crioco0OsI OTUIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBuayanbHoe pa3BuTue OpraHu3moB (oHroreHes). Cragum 5>MOpHOreHesa
KUBOTHBIX (Ha mpumepe yarymku). JpoGnenue. Tumbl npobnenus. OcoOeHHOCTH
IpOOJICHUST MIJICKOTMTAIONIUX. 3apOJbIIIEeBbIe JIMCTKH (TacTpyssamus). 3akiaaka
OpPraHoB M TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3anMmHOe BiMsHUE YacTeil
Pa3BUBAIOIIETOCS 3apo/bliiia (AMOpHOHANIbHAS WHIYKITUS). 3aKiIajiKka IiaHa CTPOCHUS
JKUBOTHOTO KakK pe3yJabTaT HEPAPXUUYECKUX B3aUMOJCHCTBUU TeHOB. BiusHue Ha
SMOpPHOHAIBHOE Pa3BUTHE pA3IUYHBIX (AKTOPOB OKpyxkatouieil cpensl. Poct u
pa3BuTHE KUBOTHBIX. [locTamMOproHanbHBIN nepuoa. [IpsMoe u HempsiMoe pa3BHUTHE.
Pa3Butne c¢ wmeramopdo3oM y OECHO3BOHOYHBIX U TIO3BOHOYHBIX IKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO M HEMPSIMOTO Pa3BUTHS, UX PACIpOCTpaHEHHE B
npupoje. Tumsl pocta >KUBOTHBIX. DAaKTOPBI PEryIISAIUN POCTA KUBOTHBIX U YEJIOBEKA.
Craguu MNOCTAMOPUOHANILHOTO PAa3BUTHS Y KUBOTHBIX M uenoBeka. l[lepmojibl
OHTOT'€HEe3a YeJI0BeKa.

Pa3zmuoxenue u passutue pacteHuid. ['amerodur u copodurt. Meiio3 B )KU3HEHHOM
uukie pacrenuil. O0pazoBaHue crop B mpoiiecce Mero3a. ['amerorenes y pacTeHHil.
Omnoa0TBOpPEeHNE U Pa3BUTHE PACTUTENBHBIX OPraHu3MoB. JIBOWHOE OIJIOJOTBOPEHHE
y IBETKOBBIX pacTeHuil. OOpazoBaHuE U pa3BUTHE CEMEHU. MEXaHHU3MBI PETYISIIHU
OHTOT€HEe3a Y paCTeHHUI 1 )KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUS U Pa3BUTUSI TCHCTUKHU KAK HAYKH. OCHOBHBIEC T'€HETHUYECKHE
TIOHATUA n CHUMBO/JIBI. I'oMonoru4neie XpOMOCOMBI, AJIJICJIbHBIC I'CHEI,
AJIBTCPHATUBHLBIC TIPHU3HAKH, JOMUHAHTHBIA H peuecanHHﬁ MMPpU3HAK, TOMO3UT0TA,
reTepo3nuroTa, 4Yucrad JIMHUA, I‘I/I6pI/I,ZU:>I, T'CHOTHII, (I)GHOTI/IH. OcHOBHEBIE MCTO/JbI
TCHCTUKHU: FI/I6pI/II[OJ'IOFI/I"IeCKI/II\/’I, I_II/ITOJ'IOI‘I/I‘ICCKI/II\/'I, MOJICKYJISIPHO -T€HETUYECKUM

33

MOHOFI/I6pI/II[HOC CKpCIIUBAHUC. HepBHfI 3aKkOH MeHpaens - 3aKoH eI[I/IHOO6paSI/I$I
FI/I6pI/I,Z[OB MEpBOr0 MMOKOJICHUA. HpaBI/IJ'IO JAOMUHHPOBAHUA. BTOpOﬁ 3aKkoH Menaens -
3dKOH pacCIOCIUICHHUA IPHU3HAKOB. HHTOHOTH‘IGCKI/IG OCHOBBI MOHOFI/I6pI/I,[IHOF (&}
CKpCIIMBAaHUA. I'unmoTe3a 4YMCTOTHI TaMeET.
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Ananusupyroniee  ckpemuBaHue. [IpoMexyTOuHBI  XapakTep  HAcIeI0BaHUS.
Pacuiennenue npu3HaKkoB IPU HENIOJIHOM JTOMUHUPOBAHWH.

JurubpunHoe ckpeuiBanue. TpeTtuil 3akoH MeHAens - 3aKOH HE3aBHCHUMOTO
HaclleIoBaHUs NMPHU3HAKOB. L{uToornueckne 0CHOBBI IUTHOPUHOTO CKPEIIMBAHUS.
CuernieHHoe HacnenoBaHue mpusHakoB. PabGorer T. Moprana. CuemnieHHoe
HacjeA0BaHuE I'€HOB, HAPYIICHHUE CLEIUICHHUS MEXAy reHaMu. XpOMOCOMHAs TEOpUs
HACJIEACTBEHHOCTH.

I'enernka nona. XpoMOCOMHBINH MEXaHU3M OINPEAEICHHS 10J1a. AYyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHblii M TE€TEpPOraMeTHBIM TMOJ. ['€HeTHYeckas CTPYKTypa
II0JIOBBIX XpoMocoM. HacnenoBanne Npu3HaKkoB, CHEIIEHHBIX ¢ MOJOM. ['eHoTun Kak
eysocTHas — cucrema.  [lmeldoTponuss -  MHOXKECTBEHHOE — JEHMCTBUE  TE€Ha.
MHOXeCTBEHHBIN AJUICIIA3M. Bsaumoneiicreue HEAJJIEIIbHBIX TEHOB.
KommnemenrapHocts. Onuctas. [omimepus
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BsaumopneiictBue reHotuna u cpensl npu popmupoBaHuu penotuna. MI3MeHYHBOCTh
npu3HaKoB. KauecTBeHHBbIE M KOJIMYECTBEHHBIE INPU3HAKW. BuUJbl W3MEHYHMBOCTHU:
HEHACJIEACTBEHHAs U HACIEACTBECHHAs.

MonudukanronHas N3MEHYUBOCTD. Pons cpenbl B (dhopMupoBaHUU
MoaupHUKAMOHHOM n3MeHunBocTH. Hopma peakiuu npusHaka. BapuanmoHHsli psg u
BapuannonHas  kpuBas (B.  Horamncen). CpoiictBa  MOAM(UKAIMOHHON
W3MEHYUBOCTH.

I'eHoTMnMUeckas M3MEHUYMBOCTh. CBOWCTBA T€HOTHUIMYECKON HM3MEHUYHMBOCTH. Bubl
TFeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunatuBHass wW3MeHUYMBOCTh. Melo3 W  TIOJIOBOM  MpoIecc - OCHOBa
KOMOMHATUBHONW H3MEHUYUBOCTU. Pojb KOMOMHATMBHON WM3MEHUMBOCTH B CO3[aHUU
TeHEeTUYECKOTO pa3HooOpa3us B peiesiax O JHOTO BU/IA.

MyranroHHass U3MEHYMBOCTb. BHIbl MyTaluil: r€éHHbIE, XpPOMOCOMHBIE, T€HOMHBIE.
CHnoHTaHHbIE W WHAYUHPOBAHHBICE MYyTAallMU. SOepHBIE M LUTOILIA3MaTHYECKUE
MyTtaiuu. CoMaTH4ecKue W MojoBble MyTaluu. [IprunHbl BOSHUKHOBEHUS MYTAalMil.
MyrtareHsl 1 UX BJIUSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAallMOHHOTO IIpoLecca.
3aK0H TOMOJIOTHYECKHX PSJIOB B HaclencTBeHHOW u3MeHunBoctu (H.M. Bapuios).
BresaepHas N3MEHUMBOCTb U HACJIEICTBEHHOCTD

3.5

KapI/IOTI/IH YCJIIOBCKaA. MC}KIIYHapOI[HaH ImporpamMma HMCCICOOBAaHUA I'€HOMa YCJIOBCKA.
MeTO,[[BI HU3Yy4YCHUS I'CHCTUKU YCJI0BCKa. FeHeaHOFquCKHﬁ, 6J'IH3H€HOBBII>1,
HHTOFGHCTHHCCKHﬁ, HOHYHHHI/IOHHO—CTaTHCTquCKHﬁ, MOJ'IeKy.]'ISIpHO-FCHGTHQCCKHﬁ.
COBpeMeHHOG OIIPCACIICHUC I'CHOTHIIA: IIOJIHOT'CHOMHOC CCKBCHHUPOBAHHC,
TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C IIOMOIIbLIO HL[P-aHaJ'II/Ba. HacnencrBennsie
3a0071€BaHKsl 4elloBeKa. | eHHbIe H XPOMOCOMHBIC Oone3Hu uyeaoBeka. boyesHu ¢
HacJIeJICTBEHHON npeaApacIIoJIOKCHHOCTBIO. 3HaueHHne MEIUIIMHCKOM TEHETHUKU B
OpeaAoOTBpallCHUN MW JICHCHUHW TI'CHCTHYCCKHX 3a001eBannii 4denoBeka. CTBOJIOBBIE
KIICTKHN

3.6

JlomecTuKanus M ceseKuMsl. 3apoKICHHUE CENIEKIMU U AoMecThKanuu. Yuenune H.M.
BaBuioBa o eHTpax NpOMCXOXKAECHUS U MHOTOOOpa3us KylIbTYpHBIX pacTeHHi. Poib
CEJIEKIIMM B CO3JaHUM COPTOB PACTEHUH M MOPOA KUBOTHBIX. COPT, MOPOAA, IITAMM.
3aKOH rOMOJIOTHYECKHX PSIOB B HacileAcTBeHHOM n3MeHunBoctu H.W. BaBuiosa, ero
3Ha4YeHHUE /711 CEJIEKIIMOHHOM paboThI.

Metoabl  cenekUMOHHOM  paboTel.  McCKycCTBeHHBIM  OTOOp:  MaccoBbIi U
WHAMBUYAIbHBIA. DTanbl KOMOMHAIIMOHHON ceneKkuuu. VcnplTaHue Mpou3BoAuTe e
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mo NOTOMCTBY. OTOOp MO T'E€HOTHILy C MOMOIIBIO ONEHKH ()EHOTHNA TMOTOMCTBA U
oTOOp 10 TeHOTHUITY ¢ ToMoTIbI0 ananu3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJN CEJICKIMOHHOW pa0oThl. PamuanimoHHBIN U
XUMUYECKUH MyTareHe3 Kak MCTOYHUK MYTAalUH y KYJIbTYpPHBIX (DOpPM OpraHH3MOB.
Hcnonb30oBaHNEe TEHOMHOIO PEaKTUPOBaHUS U METOJ0B pekoMOuHaHTHbIX JIHK ns
IIOJTY4EHUS UCXOTHOTO MaTepuaa sl CEIeKIUN.

[Momyyenne mnonumuionoB. BHyrpuBmmoBas rubOpumusanus. bauzkopoacTBeHHOE
CKpelllMBaHUe, WM HHOpuIuHr. HeponcTBeHHOE CKpellMBaHWE, WM ayTOPUJIMHT.
I'erepo3uc u ero nmpuuuHsl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OTajieHHas
ruOpumu3anus. [Ipeogonenne Oecruioaus MEXBHIOBBIX THOpHIOB. JlocTmkeHus
CEJIEKIIMU PACTEHUI U KUBOTHBIX

3.7

OOBEeKThI, UCIOJIb3yeMble B OMOTEXHOJIOTUH, - KJIETOYHBIE M TKAHEBBIE KYIbTYPHI,
MUKpPOOPraHM3MBbl,  HUX  XapakTepuctuka.  TpaauuuoHHas  OMOTEXHOJOTHS:
xJjieborneyeHue, MOJTyYeHHUE KHMCJIOMOJIOYHBIX MIPOAYKTOB, BUHOJIEIIHE.
MuxkpoOuonornueckuii  cunre3. OOBEKTbI MHUKPOOMOJOTUYECKUX TEXHOJIOTHH.
[IpousBoicTBO Oenka, aMMHOKUCIOT U BUTAMUHOB. VICKyCCTBEHHOE OIIOJJOTBOPEHUE.
PexoHCTpyKIIMsl SIWLEKIETOK W KIOHHPOBAHWE JKUBOTHBIX. METON TpaHCILTAaHTalUU
AJIep KIETOK.

XpoOMOCOMHAsiT W TeHHasg MH)XEeHepus. VICKyCCTBEHHBIH CHHTE3 TI€Ha U
KOHCTpynpoBanue pekomOunantHeix JIHK. JlocTmkenus W mepCHeKTHUBBHI
XpOMOCOMHOM M TE€HHOM  uHXeHepuu.  MeaunuHCKue  OMOTEXHOJOTHH.
Hcnonp30BaHNe CTBOJIOBBIX KIETOK

Cucrtema u MHOTOOOpa3ne OPraHuIecKoro Mupa

4.1

buonoruueckoe paznooOpaszue opranu3moB. CoBpeMeHHas CUCTeMa OPraHUYECKOTro
mupa. Ilpunnunel kinaccuduxamuu opranu3moB. OCHOBHbIE CHUCTEMAaTHYECKHE
TPYIIbI OPraHU3MOB.

OcoOeHHOCTH CTPOEHHSI U JKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTtepuun, apxeuw, OTHOKIETOYHbIE T'PHObI, OIJHOKJIETOUHBIE BOJOPOCIH, APYrUe
npotucthl. KonoHuanbHble OpraHu3Mbl. [[BHKeHHE OJHOKJIETOYHBIX OPraHU3MOB:
ameOouHOe, JKTYTUKOBOE, PECHUYHOE. 3alluTa Yy OJHOKJIETOYHBIX OPraHHu3MOB.
Pa3znpaxxuMocTh y OJTHOKJIETOYHBIX OPraHM3MOB. TaKCUCHI

4.2

MHorokeToyHble pacTteHus. B3auMocBs3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma.
Tkanu, opranbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOrO opraHuzma. OpraHusm Kak
enuHoe nenoe. Tkanu pacTeHuid. TUIBI pacTUTENbHBIX TKaHEH: oOpa3oBaTelbHa,
MOKPOBHAsA, MPOBOAAIIAS, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMI 1 pacloNioKEHUsI TKaHEel B OpraHax pacTeHui

4.3

BereratuBHble M TeHepaTHBHbIE OpraHbl pacTeHMM. (DyHKIUMM OPraHoB U CUCTEM
opranoB. Kapkac pacreHuil. J[BU)K€HHME MHOTOKJIETOYHBIX PACTEHHUH: TPONH3MBI U
Hactuu. [lormomenne BOABI, YIVIEKUCIOTO Tra3a M MHHEpaIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacreHuil. Juddys3us razoB uyepe3 NMOBEPXHOCTh KIETKH.
TpaHncniopTHele cuUCTeMBl pacTeHWil. Beiaenenume y pacreHumid. 3amura y
MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. Cpencrtsa mnacCMBHOW M XMMHYECKOU
3aiuThl. OUTOHLUIBL.

PasgpaxkuMocTe M peryisinuss y OpraHu3moB. Pa3npaXuMocTe U perymisauus y
MHOT'OKJIETOYHBIX PACTCHUH. POCTOBBIE BElIECTBA U UX 3HAYCHUE
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4.5

MHOroOKIETOUHbIE KUBOTHBIE. B3anMOCBSA3b 4YacTei MHOTOKIETOYHOIO OPraHU3Ma.
Tkanu, opraHbl U CHCTEMBbI OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusMm Kak
enuHoe 11enoe. I'omeocTas. TkaHM KMBOTHBIX M UelIOBEKa. THILI )KUBOTHBIX TKAHCH:
SMUTENUANbHAS, COCIUHHUTENbHAS, MbIlIe4Has, HepBHas. OCOOEHHOCTH CTPOCHUS,
(GYHKIHMI B pacTONIOKEHUS TKAHEH B OpraHax )KMBOTHBIX U YEJIOBEKA

4.6

Opranbl ¥ CHUCTEMBl OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB W CHCTEM OPTraHOB.
Omopa Tena oprann3MoB. CKeJeThl OJTHOKJIECTOUYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHblii 1 BHyTpeHHUN ckeneT. CTpOEHHE U TUIIbI COETMHEHUS KOCTEH.

JIB>KeHME  MHOTOKJIETOYHBIX  JKUBOTHBIX. [lutanme  sxuBoTHbIX. [luTanue
MO3BOHOYHBIX J>KMBOTHBIX. JlpIxanue >KUBOTHBIX. KoxHoe npixanue. KabGepHoe u
JIETOYHOE JIbIXaHUE.

JIpixaHvue MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS JIETKHX
MMO3BOHOYHBIX KMBOTHBIX. J[pIXaTenpHas cUCTeMa 4elloBeka. MexaHu3M BEHTWIALUU
JIETKUX y NTUI U MJIEKOMUTAOMMX. TpaHCHOPT BEUIECTB Y OPraHU3MOB. TpaHcnopT
BEIIECTB y JKUBOTHBIX. KpoBEHOCHas cucrtema M ee opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaieHusi. DBOJTIOIMOHHBIE YCIIOXHEHUS
CTPOCHHS KPOBEHOCHOW CHCTEMBbI TIO3BOHOYHBIX JKMBOTHBIX. BbIfienieHne y
opranu3moB. Beinenenne y KUBOTHBIX. CokpaTtuTenbHble BakyoJu. OpraHsl
BbIIeNieHHs. CBSI3b MOJIOCTH TeJla C KPOBEHOCHOW W BBIJACIHUTEIBHON CHCTEMAMH.
Brinenenne y MO3BOHOUYHBIX J>KMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX.
[TokpoBBI W WX TPOW3BOAHBIC. Pa3zmpakMMOCTh W PETYISALHs y OpPraHU3MOB.
PaznpaxuMocTh y OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Paszapakumocts u
perynsurs y MHOTOKJIETOYHBIX pacTeHHU. POCTOBBIE BellecTBa U MX 3HAYCHHUE.
HepBHas cucrema u pedrexTopHas peryssiiusi y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u ee oTAenbl. DBOJIOLHMOHHOE YCIOXKHEHHE CTPOCHUS HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mporpamm s d(PPeKTHBHON  PYHKIIMOHAITBHON
AHHOTAIUU T€HOMOB, TPAHCKPHUIITOMOB, MIPOTEOMOB, MeTaboJI0MOB
MHKPOOPIraHU3MOB, PACTEHUI, ’KUBOTHBIX U YEJIOBEKA

OpraHI/I3M YCJIOBEKA U €0 3I0POBLE

5.1

Opranbl ¥ cucTeMbl OpraHoB 4YenoBeka. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pednexropnas myra. besyciioBHble U yclIOBHbIE pPeQIIEKCHI.
I'ymopanbHas perynauus U 3HIOKPHUHHAs CUCTeMa XKMBOTHBIX M 4elloBeKa. JKenesbl
SHIOKPUHHOM CUCTEMBI U UX TOPMOHEI. J{eficTBuEe ropMOHOB. B3aumMocBs3b HEPBHOU U
SHAOKPUHHOM  cucteM. [unoramamo-runodusapHas cucrema. Pednekc wu
pednextopHas ayra. be3ycioBHbIe U yCTIOBHBIE pedIieKChl

5.2

3amuTa opraHu3ma oT Oone3ned. MmmyHHas cuctema uenoBeka. KieTouHwlid u
TyMOpaNbHBI ~ MMMYHHUTET. BpokaeHHbI, NpHOOpeTeHHBI  crnenuduyecKkuit
nMMyHHTET. Teopus KioHanbHO-cenekTuBHOro uMMyHurera (II. Opmux, D.M.
bepuer, C. ToneraBa). BocnanuTenbHble OTBEThl OpraHu3MoB. Poib BpOXXKIEHHOTO
UMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUN

5.3

KposeHocHas cuctema u ee opranbsl. CepJie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpoBooOpamieHus. Pabota cep/ua u ee perymnsuus

54

I[BIX&HI/IC YCJI0BCKaA. I[I/I(I)(I)ySI/IH Ta30B YCpPC3 MOBCPXHOCTHL KIICTKH. I[BIX&TCJIBHS.}I
CHUCTCMA YCJIOBCKA. I[LIX&TCHBH&H MOBCPXHOCTD. Per YISIOUsl AbIXaHHA. I[BIX&TGHLHLIC
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00BEMEI

5.5

HI/IH_[eBapI/ITCJIBHaSI CuCreéMa 4CJIOBCKA. OTI[GJIBI MMAIICBAPUTCIIBHOTO  TpaKTa.
HI/IH_[eBapI/ITCJIBHBIe JKCIIC3HI. BHyTpI/IHOJ'IOCTHOe U BHYTPHUKIICTOYHOC MUIICBAPCHUC

5.6

[loxpoBsl u wux mpousBogHble. Opranbel BbigeneHus. Ilouku. Crpoenue u
¢bynkumonnpoBanue HeppoHa. OubTpanus, CeKpernuss 1 00paTHOE BCACHIBAHHE KaK
MEXaHU3MbI paboThl OpraHoB BbleaeHHs. OOpa3oBaHUE MOYHU Y YEJIOBEKa

5.7

JIBmkeHHE uYenoBeKa: MblieuHas cuctema. CKeNeTHble MBIIIBI U HUX padora.
CtpoeHnue u TUIBI COSAMHEHUST KOCTEH

Teopus 3Bomronuu. PazButue xu3Hu Ha 3emiie

6.1

OpomonmonHas teopus Y. [lapsuna. Ilpeanochiiku BO3HUKHOBEHHS JapBHHHU3MA.
JKusHb n HayuHas nestenbHOCTh Y. JlapBuHA.

JBuxymue cuisl 3Bosonud BuaoB no Y. [lapBuHy (BbICOKass MHTEHCHBHOCTH
pPa3MHOXEHHMsSI ~ OpraHM3MOB,  HAcCJIEJICTBEHHass  WM3MEHYMBOCTb, Oopbba  3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunretnuecko Tteopun HBoiounn (CTD). Helitpanphas Teopus
sBosirolud. CoBpeMEeHHasl SBOJIIOLMOHHAs Ouojorus. 3HAYEHHE HBOJIIOLMOHHOMN
Teopuu B GOPMUPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHbBI MUPa

6.2

[Momymsimust Kak dJIeMeHTapHas eAuHHIA dBotonnun. COBpeMEHHBIC METOIBI OIECHKU
TeHEeTUYECKOTO pa3zHooOpas3ust M CTPYKTYphl monynsuuid. M3meHenue reHodoHIa
MOMYJISIIMM  KaK dJIEMEHTAapHOE SBOJIIOIMOHHOE SBJICHHE. 3aKOH T'€HETHYECKOTO
paBHoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble (HAKTOPBI (IBMKYIIUE CHUJIBI) DBOIONWUA. MyTalMOHHBIM TpOIECC.
KomOunatuBHass w3MeHYMBOCTH. Jlpelid TEeHOB - ciydailHble HEHAIPaBJICHHBIC
W3MEHEHUs 4YacToT ajulesied B momymsanusx. O¢dekT ocHoBarens. Murpaimu.
WM3onsuus  momynsinuit:  reorpaduueckass  (IpOCTpaHCTBEHHAs), OuoJiorMyecKas
(penpoyKTUBHAS).

EctectBennslit 0T00p - Hampasisitomuii GakTop 3BoIOIUU. POPMBI €CTECTBEHHOTO
0oTOOpa: MBWXKYIIUN, CTAOUIU3UPYIONTUH, pa3peiBatonuii (qu3pynTuBHbIN). [lomoBoit
oTOO0P.

[Ipucnoco6aeHHOCT OPraHW3MOB KaK pe3yabTaT MHKPOIBOIIONMU. Bo3HUKHOBEHUE
npucnocobmeHnii 'y opranu3moB. Apomopdo3sl U uanoagantanud. llpumepst
npucnocobmeHnit 'y  opraHu3mMoB.  OTHOCHUTENBHOCTh  MPHUCTIOCOOJICHHOCTH
OpraHU3MOB.

Bupn, ero xpurepuu u ctpykrypa. BunooOpasoBanue kak pe3ylbTaT MUKPOIBOJIIOLIHY.
WM3onsuuss - wimoueBoil  Qaktop  BupooOpazoBanus. Ilytu u crmocoObl
BHUJI000pa30BaHUSA: aIJIONaTPUYECKOe (reorpaduueckoe), CUMIIATPUYECKOE
(axonoruyeckoe), "MraoBerHoe" (MOIUIUIOUAM3aIMs, THOpuaAn3anus). JnurensHocTh
ABOJTIOIIMOHHBIX TPOIECCOB.

Mexanu3mbl (GOpMHUPOBaAHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp n»BomonMoHHON OuWoNOTMHM B pa3pabOTKe HAYYHBIX METOJIOB COXPaHECHHS
O6uopa3zHooOpa3us. MUKpPOAIBOIONMS U KODBOJNIOLMS TMApa3UTOB U HUX XO3SEB.
MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHUKAaM M CHoOcoObl GOpHOBI €
Hel

6.3

MeTtoasl HU3YUYCHUA MAKPOIBOJIIOLIUU. IIameoHTOIOrUYECKHUE METOBI HU3YUYCHHUA
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sBosroruu. [lepexoanbie popMbl U GUIOTEHETUUECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduueckne meroapl u3ydenus sBojronuu. CpaBHeHHe (oOpbl U (ayHBI
MaTepUKOB M OCTpOBOB. buoreorpapuueckue obmactu 3emiin. Buabl-oHIEMHUKH U
PEJUKTBHI.

OMOpHOJIOTHYECKHE W CPAaBHUTEIBHO-MOP(OIOTHYECKHE  METOABl  HM3Y4eHUS
sBoMIOIMM. ['eHeTmyeckue MeXaHU3Mbl 53BOJIOIMM OHTOTEHE3a U IOSBJICHUS
9BOJIFOIIMOHHBIX HOBILECTB. ['OMOJIOTMYHbIE U aHAJIOTUYHBIE OpTaHbl. PyauMeHnTapHbie
opraubl W araBU3Mbl.  MOJIEKYJIIpHO-T€HETHYECKUE,  OMOXMMHUYECKHE U
MaTeMaTH4YECKUE METO/Ibl U3yueHus 3Bostouuu. ['omonornynsie reusl. CoBpeMEHHbIE
METO/Ibl TOCTPOCHMSI (DUIOTEHETUYECKUX JEpEeBbEB. XPOMOCOMHBIE MYTalUU MU
ABOJIIOLMS] TEHOMOB.

OO6mue 3aKkOHOMEpPHOCTH (TpaBmiia) HBOdIOIMU. HeoOpaTHMOCTh  SBOJIOIHUM.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMHU

6.4

Haydnple rumoTessl MPOMCXOXKACHUS XKU3HU Ha 3emie. AOMOTEeHE3 U TaHCIEePMUSL.
Jlonay4yHble TIpEACTABICHUS O 3apOXIACHUU >KU3HU (KpeamuoHu3Mm). [umoresa
MOCTOSTHHOTO CaMO3apOXJIEHUS KU3HU M €€ onpoBepkeHue omnbitamu O. Pemu, JI.
Cnannannanu, JI. [Tacrepa. [Iponcxosxaenue ®u3HA U aCTPOOUOTIOTHSI.

OcHOBHBIE JTambl HEOpPraHUYECKOW HBosronuu. I[lnaHeTaprHas (reosoruveckas)
ABOJIONNS. XUMHYECKasi BOJIIOIUS. AOHOTEHHBIN CUHTE3 OPraHUYEeCKUX BEIIECTB U3
Heoprannuecknx. OmeiTr C. Mwmwmiepa u I'. IOpu. OOpazoBanue mNOJUMEPOB U3
MoHomepoB. KoamepBarnas runoteza A.M. Onapuna, runore3a NepBUIHOTO OyIhOHA
JIx. Xonneiina, renetnueckas runore3a I'. Memnepa. Pu6osumsr (T. Uek) u rumoresa
"mupa PHK" V. I'mnbepra. ®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MPOTOKIICTKH.
Uctopus 3emsnn u metonsl €€ u3ydeHuUsA. Mckomaemble OpraHMYeCKUE OCTATKH.
I'eoxpononoruss u ee meroabl. OTHOcUTENbHAss U aOCONIOTHASs T'EOXPOHOJIOTHS.
['eoxpoHONOrnyecKkas mKaia: 30Hbl, 3pbl, IEPUOIBI, SITOXH.

HauanbHele sTambl opranumdeckoil 3omrounu. [losBieHne u 3BOMIOLUSA IEPBBIX
KJIETOK.  OBodionus  Merabonu3Ma. BO3HUKHOBEHHE  MEPBBIX  AKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIJICHKHM Kak aHajor MepBbIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapHOTHI.

[Ipoucxoxnenue d3ykapuoT (cumOuOTeHe3). DBOJIOUMOHHOE MPOUCXOXKICHUE
BUpycoB.  [IpoucxoxkaeHMe  MHOTOKJIETOYHBIX  OpPraHu3MoB. BoO3HHMKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE ATalbl 3BOJIOLUUN BhICIIUX pacTeHHuil. OCHOBHBIE apoMOP(O3bI PaCTEHUM.
Boixon pacrenuii Ha cymry. [losiBieHre criopoBbIX paCTEHHUI U 3aBOCBAHUE UMU CYILIH.
Cemennsle pacteHus. [IporcxoxkaeHne IBETKOBBIX PACTEHUI.

OcHOBHBIE 3Tanbl SBOJIOIHUH KUBOTHOTO MHpa. OCHOBHBIE apoMOP(hO3bl JKUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB - MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie
XOpJOBbIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIOLMS MO3BOHOYHBIX. [Ipoucxoxnenue
ampubuiit u pentunuit. I[lpoucxoxkaeHne MIeKONMUTAIUX W OTUL. [IpuHIMD
KioyeBoro  apomopdosza.  OcBoeHHe  OECMO3BOHOYHBIMH W TIO3BOHOYHBIMU
YKUBOTHBIMU CYIIH.

PazButne xu3HM Ha 3emiie MO 3paM U MNEPUOJAM: apXeil, MPOTEPO30i, MarIeo30M,
Me3030H, KaiiH030#. OO0mas xapakTepucTUKa KIMMaTa M Te0JIOTMYECKUX MPOIECCOB.
[TosiBneHre u paciBeT XapaKTePHBIX OPTraHU3MOB. YTIeo0pa3oBaHME: €r0 YCIOBUS U
BIIMSIHUE HA Ta30BBIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHUS - SKOJOTUYECKHE KPU3HCHI Mponuioro. [IlpuunHel u cneacTBus
MacCOBBIX BeIMUpaHUil. COBpeMEHHBIN IKOJIOTUYECKHI KPU3HUC, €T0 0COOCHHOCTH
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6.5

Pasmenst u  3agaum  aHTpomosiornu. Mertonpl  aHTponojorud. CraHOBIEHHE
IIPEICTaBICHUM O MPOUCX0KIEHUU uenoBeka. COBpEMEHHbIE HAyUHbIE TEOPUH.
CX0aCTBO uenoBeKa C JKUBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHHE UEJIOBEKA.
CBuzerenbCcTBa CXO/ICTBA YEJIOBEKA € )KMBOTHBIMU: CPaBHUTEIBHO-MOpP(]oIornyeckue,
IMOpHOJIOTHYECKUE,  (PU3MOTOro-OMOXUMHUYECKHe,  ToBeaeHdeckne.  Ommmuus
YeJI0BEKA OT JKUBOTHBIX. [IpsIMOX0XKI€HNE 1 KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB.
PasButHe rosloBHOro Mo3ra u BTOpOM CUIHaJIbHOW CHCTEMBI.

JBuxymue cuibl  (akTopbl) aHTpONOreHe3a: OWOJIOIMYECKHEe, COLIMAJIbHBIE.
CooTHolieHre OUOJIOTHIECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OCHOBHbBIE CTAaJUM AHTPONOreHe3a. ABCTPAJONUTEKH - JIBYHOTHE IPEAKH JIOAEH.
UYenosek yMenblil, IEPBbIE U3TOTOBIECHUS OPYIUN Tpyaa. YenoBeK NpsAMOXOISIIANA U
MEePBBINA BBIXOJ JIOAEH 3a mpeaenbl Adpuku. UenoBek renaenbOeprckuii - OOIIwiA
NPEAOK  HEaHJAEPTAJIBCKOIO  4YeJIOBeKa W 4eJloBeKa  pa3yMHOro. Yenosek
HEAHJIEPTAIBCKUM KAaK BUJ JIFOAEH XOJIOOHOTO Kiaumara. YesoBeK pa3yMHBIN
COBPEMEHHOTO THWIIA, ACHUCOBCKUN YEJIOBEK, OCBOEHHE KOHTHHEHTOB 3a IpeaeiaamMu
Adpuxkn.

DBOJIIOILUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHbIN 0TOOp B MOMYJSIUAX YEIOBEKA.
MyranuoHHslii nporecc U nouMopdusm. [lomymisioHHbIE BOJHBI, Opeld TeHOB,
Murpanus u "¢ ¢dext ocHoBarens" B MOMYISIIMIX COBPEMEHHOTO YEJIOBEKA.
UYenoseueckue packl. [lonsrue o pace. bonbiine pacel: eBporeonaHas (eBpazuiickas),
aBCTPAJIO-HETPOUAHAS (PKBAaTOpPHANIbHASI), MOHIOJIOUAHAS (a3MaTCKO-aMEpPUKAHCKas).
Bpemss u mytu pacceneHus uenoBeka MO IUIaHETe. EIMHCTBO ueloOBEYECKUX pac.
Hayunas HecocTosATenbHOCTh pacu3Mma. IlpucnocoOneHHOCTh uenoBeka K pasHbIM
YCIIOBHSIM OKpYXKaroien cpesl. Biusiaue reorpaduueckoii cpesl u aperida reHoB Ha
MOphoJIOTHIO U (PU3UOJIOTHIO YeTIOBEKa

7 DKOCHUCTEMBI ¥ IPUCYIIIUE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3amaun skosioruu. CBsA3b SKOJOTHH C IPYTUMH HAyKaMH.
Mertonst skonorun. [loneBbie HaOMOAEHUSA. DKCIIEPUMEHTHI B 3KOJIOTHH: MIPUPOIHBIE
u nabopatopHsie. MoaenupoBaHue B AKOJIOTUU. MOHUTOPUHI OKPYXAIOIIEH Cpe/Ibl:
JIOKAJIbHBIN, pETHOHAIBHBIN U TJI0OAIbHBIN
7.2 DKoJyiorudeckue (akToppl W 3aKOHOMEPHOCTH UX JAeicTBusa. Kitaccudukanus

9KOJIOTMYECKUX (DaKTOpPOB: abMOTHUYECKHe, OMOTHYecKHe, aHTpomnoreHHnie. OOmue
3aKOHOMEPHOCTH JeUCTBUs dKosornyeckux (axtopos. [IpaBuno munumyma (K.
Mmnpenrens, HO. JIubux). TonepaHTHOCTb. OBPUOMOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBblI.

Abuotnueckue ¢aktopel. CBeT Kak 3Kojoruueckuil gaxrop. JledicTBue pas3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. DKOJIOIMYECKHUE IPYIIbl PACTCHUN U
JKUBOTHBIX II0 OTHOLIEHUIO K cBeTy. CurHanbHas poJsib cBera. doTomeproausm.
Temneparypa kak skosnoruyeckuii ¢akrtop. JlelicTBue TemmnepaTypbl Ha OpraHH3MBI.
[lofiknunorepmMHble U TOMOHOTEPMHBIE OPraHU3MbI. OBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHu3MBl.

Bnaxxnocts kak  skosorndyeckuid  ¢akrop. IIpucmnocobnenuss  pacteHuil K
NoJIIep KaHuIo0 BogHoro 6ananca. Knaccudukanus pacteHuil Mo OTHOIIEHHUIO K BOJE.
[IpucnocobaeHns KUBOTHBIX K H3MEHEHHIO BOJAHOTO PEKUMA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/AYILIHAs, TOYBEHHAs, TTIyOUHHAs
MOJNOYBEHHAsA, BHYTPHOpPraHu3MeHHas. DU3NKO-XUMHUECKHE OCOOEHHOCTH Cpef
oOutanus opranu3moB. [IpucnocoOnenust OpraHu3MoB K KHU3HH B Pa3HbIX CPEAax.
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buonorunueckue purmbl. BHemHue u BHyTpeHHuE puTMbl. CyTOUYHBIE M TOJUYHbBIE
put™MBbL. [Iprcrnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHH KU3HH.
XKuznennsie Qopmel opranuzmoB. [lonstue o sxuzHeHHOH Qopme. JKu3HeHHBIE
(GopMBI pacTeHWil: JepeBbs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJICTHHE TpPaBHhl,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI, T€OOHOHTEHI,
a’poOnoHTEI. OCOOSHHOCTH CTPOCHHSI 1 00pa3a KU3HU.

buotnueckue ¢akTopsl. Buasl OHOTHYECKHMX B3aUMOJCHCTBUIN: KOHKYpEHLHS,
XAIOTHAYECTBO, CHMMOMO3 M ero ¢opmbel. [lapasutusm, Kkoomepamusi, MyTyajau3M,
KOMMEHCaIU3M (KBapTHUPaHTCTBO, HaXJIEOHMYECTBO). Hetpoguueckue
B3aMMO/ICHCTBUS (Tomn4eckue, popudeckue, Gpadpudeckne). 3HaueHuE OMOTHIECKUX
B3aUMOJICHCTBUI JUIsl CYILIECTBOBAHUS OPraHU3MOB B cpele ooOurtanus. [IpuHiun
KOHKYPEHTHOT'O UCKJIFOUEHHUS

7.3

3KOJ’IOFI/I‘~IGCKI/IC XapaKTCpI/ICTI/IKI/I HOHYJ'ISIIII/II/I. HOHYJUIHI/H[ KakK 6I/IOJ'IOFI/I‘~I€CKa$I
cuctemMa. Ponb HeomHOpOoAHOCTH cpenabl, (U3HUECKHX OapbepoB U OCOOEHHOCTEH
Ouonoruu BUAOB B (OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI MOIYJISIHI.
OCHOBHBIG IIOKA3aTCIINn HOHYJ'ISIHI/II/II YHUCJICHHOCTD, IINIOTHOCTD, B03paCTHa$[ U I10JIOBaA
CTPYKTYpa, pOXKIAEMOCTbh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAITHSI.
DKOJOTHYECKask CTPYKTypa nomyisuuui. OlueHKa YuCcIeHHOCTH nonysauuu. J{nnamMuka
HOHYJ'ISII_[I/II/I u €c perynsmnﬂ. BHOTI/I‘IGCKI/Iﬁ IIOTCHIINAJI HOHy.]'I?IIII/II/I. MOI[eJ'II/IPOBaHI/Ie
JUHAMUKHU l'IOl'Iy.]'I?IIII/II/I. KpI/IBBIe pOCTa YUCJICHHOCTH HOHyJ'IS[HI/II/I. KpI/IBBIe
BBDDXKMBAHU. PCFYHHHI/IH YUCJIICHHOCTHU HOHnyIHHI)’II pOJ'II) q)aKTOpOB, 3aBUCAIIINX U HE
3aBUCAIINX OT IJIOTHOCTH. DKOJIOTUUECKHE CTpaTeruu BUaoB (r- u K-crparerun).
[Tonsatue 006 skoJyiormueckoil Huiie Buaa. MectooOutanue. MHoromepHas MoOJEib
skoJiornyeckot Humu Jx.M. XarumHcoHa. Pa3mepbl 3KOJIOTMYECKOW HUIIIH.
[ToTreHumanpHas U peaM30BaHHAS HUIIH.

Bun xak cucrema nonynaanui. Apeanbl BUAOB. Buabl M uX KU3HEHHBIE CTPaTErHH.
3aKOHOMEPHOCTH TIOBEJICHUS W MUTPAlUAd >KUBOTHBIX. DBHOJIOTMYECKHE WHBA3WU
Yy)KEPOIHBIX BUIOB

7.4

CooOmiectBa opranu3mMoB. buoiienos u ero crpykrypa. CBs3u Mexay OpraHu3MaMu B
ouoreHo3e. DkocucTteMa Kak oTkpbiTas cucrema (A.Jlk. Tencnun). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B OSKOCUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBau. Tpoduueckue menu u cetu. AGHOTHYECKHE OJIOKH IKOCHUCTEM.
[TouBsl u wiIBl B 9kOcucTeMax. KpyroBopoT BemiecTs ¥ MOTOK SHEPTHH B 3KOCUCTEME.
OcHoBHBIE TOKa3aTeNd OJKocHCTeMbl. buomacca M TPOAYKUHA. DKOJOTHYECKHE
MUPaMHJIbI YUCEl, OMOMACCHI U SHEPTHH.

HampaBiieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB - Cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUU U MX MPUYUHBL. AHTPOIIOT€HHBIE BO3JECHCTBUS HA CYKI[ECCHH.
KnumakcHoe cooOmiectBo. bruopasHooOpazue M HOJHOTa KPYrOBOPOTa BEIIECTB -
OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[Ipupoanbie  dKOCHCTEMBI.  AHTPOINOTEHHBIE  JKOCHUCTEMBL.  ATPOIKOCHCTEMA.
ArporieHo3. Paznuuns Mexxay aHTpONOTEHHBIMU U IPUPOTHBIMU SKOCHCTEMaMHU.
Ypboakocucrembl. OCHOBHBIE KOMIOHEHTHI ypbOoskocuctem. ['opoiackas ¢mopa u
¢ayna. CuHaHTpomM3aIMs TOPOJCKON (ayHbl. buonmornyeckoe u XO034HCTBEHHOE
3HAUEHUE arpodKOCUCTEM U YypOOdKOCHCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aHMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAX.

[lepeHoc »HEpruM M BEUIECTB MEXIY CMEXKHBIMH JKOCHCTEMaMH. Y CTOMYHMBOCTH
OpPraHU3MOB, MOMYJISIIINI ¥ SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M AHTPOTIOTCHHBIX
BO3/ICUCTBUHI

51




7.5

buocdepa - obmierutanerapaast 000s109ka 3eMITH, TIE CYIIECTBYET WM CYIIECTBOBAja
xu3Hb. Yuenue B.M. Bepnajackoro o 6uocdepe. O6mactu O6mochepsl U ee cocTas.
JXusoe BemecTBo 6nocheps! u ero GyHKIUH.

3aKOHOMEpPHOCTH  cymiecTBoBaHusi Ouocgepbl. OcobeHHOCTH OHMOChEpH  Kak
rio0anbHOM 3KocHucTeMbl. JlmHamMudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOTCOXMMHUYECKHE IHKIBI (YIJIepoja, a30Ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.

3onaneHOCTh OHMOcheprl. [lonsarne o Ouome. OcHOBHBIE OWOMBI CYIIH: TYHAIpA,
XBOMHBIC Jieca, CMEIIAHHBIC U IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CABaHHBI, yCTHIHH,
TPONUYECKUE Jieca, BBICOKOrOpbs. KinMar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB
CYIIIH.

CrpykTypa ¥ (YHKIUS >KUBBIX CHCTEM, OIEHKa KX PECYpCHOTO TMOTEHIMANa M
ouochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3UCHI M UX NpuurHbl. Bo3jaeiicTBue denmoBeka Ha Ouocdepy.
3arpsisHeHre BO3AYIIHOW cpeapl. OxpaHa BO3ayxa. 3arps3HEHUE BOJTHOM CpEIbI.
Oxpana BOAHBIX pecypcoB. PaspymieHne nousbl. OxpaHa IOYBEHHBIX PECYPCOB.
HN3MeHenue knumara.

AHTpPOTIOTEHHOE BO3JICMCTBHE Ha PpAaCTUTEIBHBIM M JKUBOTHBIM Mup. OxpaHa
pacTUTENBLHOTO M JKMBOTHOTO Mupa. OCHOBHBIC TPHUHITUIIBI OXPaHBl MPUPOJIBL.
Kpacupie kauru. Oco60 oxpansieMbie mpupoaasie Tepputopuu (OOIIT).
Boranuueckue capl U 300J0THYECKHE TTAPKU.

OcCHOBHBIE MPUHIUIIBI  YCTOMYMBOTO  Pa3BUTUS  4YEJOBEUECTBA M MPHUPOIBI.
PanmonanbHO€e MPHUPOAONONIB30BaHUE U COXpaHEHHE OMOJIOTHYEecKOro pa3zHooOpaszus
3emun
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IIpu peanuzanuu nporpaMMbsl BO3MOKHO HCIIOIB30BAHUE CIIEIYIOIIUX JJIEKTPOHHBIX

oOpa3oBaTenbHBIX pecypcoB (B coorBercTBHH ¢ I[Ipukazom MuHHCTEpCTBA NMPOCBEIICHUS
Poccuiickoit ®eneparmu ot 25.08.2026 Ne 591 "OO6 yrBepkaeHuu QeaepaabHOro MmepeyHs

ANEKTPOHHBIX  00pa30BaTENBHBIX PECYPCOB,

AOMYIICHHBIX K  HMCIOJIb30BAHHIO

pu

peanu3ali HUMEIOMIUX TOCYNApCTBEHHYIO aKKPEAUTAIMIO 00pa3oBaTeNbHBIX MPOTPaMM

HAYaJIbHOTO OOIIEro, OCHOBHOTO O0IIETro, CpeaHero oomero oopazoBanus'):

IlepeyeHb 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (najee - JOP), nonymeHHbIX K
HCMOJIb30BAHNIO NIPH Peau3aluu 00513aTeJIbHON YacTH 0011e00pa3oBaTe/IbHOI MPOrpaMMbl

cpeaHero oouero oopazoBaHus

Ne HaumeHoBaHue Kpartkoe onucanue | IlpaBoodaanaresnn Kaace, nis koroporo
n/n 3JIEKTPOHHOI' 0 3JIEKTPOHHOI' 0 3JIEKTPOHHOI'0 pa3padoTaH 3J1eKTPOHHBINH
0o0pa3oBaTeibHOIO | 00pa30BaTEILHOIO | 00pPa30BaTEJILHOIO o0pa3oBaTeIbHbIH pecypc
pecypca, pecypca (BKJIo4ast pecypca
COCTAaBUTEJIb CTPYKTYPY, (HauMeHOBaHM e
(cocraBuTe/IN) npeaMeTHoe OPUINYECKOT 0
3JIEKTPOHHOI' 0 coJiep:KaHue u Juna audo
00pa30BaTEeJILHOIO MeTaJaHHbIe, hamunus, nms,
pecypca MO3BOJISIIOIIHE 0T4ecTBO (pHU
O/THO3HAYHO HAJIUYHM)
UIeHTH(pUIUPOBATH | (PU3HUYECKOIO JIUIA,
3JIEKTPOHHBII KOTOpPOMY B
o0pa3oBaTe/IbHbIN YCTAHOBJIEHHOM
pecypc) 3aKO0HOJATEJbCTBOM
Poccuiickoi
Denepanun
NopsaAKe
NPUHAICKUT
HCKJIIYHUTEJIbHOE
NPaBo Ha
3JIEKTPOHHBIN
oOpa3oBaTeJbHbII
pecypc)
EcrecTBeHHbIe HAYKH (TIpeaMeTHAs 00J1aCTh)
BuoJsiorus (y4eOHbIii npeamer)
1 Buonorus 10 xmacc Ypoku mo yuebHOMy | DI'AOY BO 10
mpenmery "buonorus” "l"ocymapcTBeHHBIIH
YHUBEPCUTET
npocBerieHus"
2 Buonorus 11 kmace Ypoku mo yuebHomy | ®IAOY BO 11
npeamery "buonorus" "T"ocymapcTBeHHBIH
YHHUBEPCHUTET
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pocBeleHus"

S0P. "buomnorus. 10
Kiacc"

YueOHBIIE  OHJIANH-KYpC
ISt 10 KJacca,
BKJTFOYAIOIIUN
TEOPETUICCKUE
MaTepuaibl, 3aJaHusl U
TECThI C aBTOMATHYCCKOM
MPOBEPKOI TPAaBHIHLHOTO
OTBETa JUTS BCeX
pasnenoB  deaepanbHOI
paboueit HpOrpaMMBL.
3amaHus HampaBJICHBI Ha
(opmupoBanue
CIOCOOHOCTEH BHUICTH U
TIOHUMATh OKPY)KAFOIIUI
MHUD. MOHUMATh
OHMOJIOTHYECKUE SIBJICHHS
B MPUPOJAE, OTIMYATh HX
0T (PU3UYECCKUX SBJICHUM.
OcoOeHHOCTh  3a/IaHui
3aKJIIOYACTCA B HAIAYMU
reHepanui,
TIO3BOJISIFOLIMX
obpariaTecs K
YIIPaKHEHUSM
HEOJIHOKPATHO, a TAKXKE B
HAJIMYUU HoPOOHOTO
OOBSICHEHUSI pEILICHHS

000 "AKmnacc"

10

O0P: "buomorus. 11
Kmnacc"

Y4eOHbIil  OHIAWH-KYypC
TS 11 Kjacca,
BKJIFOYAOIINN
TEOPEeTUIECKUE
MaTepuaibl, 3aJaHus |
TECTbl C AaBTOMAaTUYECKOU
TIPOBEPKOI MPaBUIBHOIO
OTBETa TSt BCEX
pazmenoB  (enepanbHOI
paboueit MIPOrPaMMBL
3amaHus HampaBiieHB Ha
(hopmupoBaHue
CIIOCOOHOCTEN BUAETH H
TIOHUMAaTh OKPYKAIOIINKA
MHUP. TIOHNMATh
OMONOTHYECKUE SIBIICHUS
B INPUpPOJE, OTINYATh HX
0T (PM3WYIECKUX SBICHUH.
Oco0eHHOCTh  3aJaHui
3aKIJII0YAeTCs] B HAIWIUU
reHepauui,
TIO3BOJISIOIIINX
oOparmaTbest K

000 "AKnacc"

11
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YIpPaKHEHUSIM
HEOTHOKPATHO, a TAKIKE B
HATHYIH oIp 0OHOTO
O0BSICHEHHS pEIICHHS

Tpenaxep "OO6nako Tpenaxep "O6mnako | OO0 "®uzukon Jad" 10
3HaHuit". buonorus. 10 | 3Hanuii". buonorus. 10
KJ1acc xiacc. OO0 "Ouzukon
JIag"
Tpenaxep "O0mako Tpenaxep "O6mako | OO0 "®wuzukon Jlad" 11
3HaHuii". buonorus. 11 | 3nanuii". buomorms. 11
KJ1acc kiace, OOO "®uzukoH
JIag"
Tpenaxep "O06nako 90P cozepxut | OOO "duzukon JIadc" 10
3HaHuil". buonorus. 10 | cnenyromue
Kiacc (yrayOJaeHHbIH JJIEKTPOHHBIE
YPOBEHB) o0pa3oBaTeabHbIC

pecypcel:  a)  OIOpHBIE
KOHCIICKThI
(nmpencraBnsitoT  coOoM
KOHIEHTPUPOBAaHHYIO
Teopuro  "Ha  OJHOM
craiine" o TEMaM
npeaMeTa); 0)
CaMOCTOSTEIIbHBIE
paboTsI (comepxart
MUHTEPAaKTHBHBIE 3aJaHus
c ABTOMAaTHYECKOU
MIPOBEPKOI1); B) KOMILIEKT
TEeMaTHYECKHX
KOHTPOJBHBIX pPaboT; T)
BUPTYaJbHBIE
nabopaTopHble  paboThI;
o) Bapumant KUM EID.
Conepxanne 50P
COOTBETCTBYET
TpeOOBaHUAM orocC
COO u @OII COO c
y4eToM (benepanpHOI
MPOrpaMMBbl  BOCITUTAHHMS

" Konuemnmnun
MPEToIaBaHus  XUMHU.
OTtbop u
MOCJIEI0BATEILHOCTh
A3Y9eHUs Marepurana
CoJep KaHUs
COOTBETCTBYIOT

(denepanpHOlt  paboueii
porpaMMe  OCHOBHOTO
obmiero o0pa3oBaHMs
npeaMera "Bronorus"
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(yrimyOneHHBIH ypOBEHB)

Tpenaxep "O6nako
3HaHuit". buonorus. 11
kiacce (yriyOneHHBIN
YPOBEHB)

S0P COAEPIKUT
clieyromnye
JJIEKTPOHHEIE
o0pa3oBaTeIbHBIC
pecypchl:  a)  OIOpHBIC
KOHCIIEKTBI
(mpencraBnstor  coOo
KOHIICHTPHPOBaHHYIO
Teoputo  "Ha  OJHOM
crnaiae" no  TeMam
npeaMeTa); 0)
CaMOCTOSITEIIbHbIC
pabotsl (conmepxar
WUHTEPaKTHBHBIC 3aJaHHs
c ABTOMAaTHUYECKON
MPOBEPKOI1); B) KOMILIEKT
TEMATHYCCKUX
KOHTPOJIBHBIX PaboT; T)
BUPTYaJIbHBIC
nabopaTopHble  pabOTEHI;
n) Bapumant KHMM EID.
Conepxanue 50P
COOTBETCTBYET
TpeGOBaHUIM oIrocC
COO u ®OIT COO c
y4eTOM (benepanbHoOii
NpOrpamMMbl  BOCIIHTAHUS
" Konmnenmmn
NPENoiaBaHusl  XUMHH.
OT16op u
MOCIIEI0BATEILHOCTh
H3Y4YCHUs MaTepuaa
COZIepIKaHUS
COOTBETCTBYIOT
(denepanpHOit  paboueit
porpaMme  OCHOBHOTO
o0111eETO 00pa3oBaHUA
mpeaMera "Buonorusa"
(yrmyOGIieHHBIH YpOBEHB)

00O "®wusuxon JIad"

11

Bbronorus

Buonorus. 10-11 kiacc.
YrimyOneHHBI  YPOBEHB.
14 momyneit

OI'BHY «MHCcTUTYT
COZIEPKaHUS U METOZOB
obyuenns umenu B. C.
JlenueBa»

10-11
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