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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMmbl MO OHOJIOTHH TEOPETHUECKYIO OCHOBY Ul OMpEACICHHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysbTaToB 0OyUeHUsT U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHUKOB, ITOJIOXEHHS 00
Oo0MmMX HEesIX M MPHUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSIM, OINpPEeNICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sf3aTeNbHOE MPEIMETHOE COAEp)KaHHE, €ro CTPYKTYpY, pacIpeneleHHe 110
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOIO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroMINXCS.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKAaHUs OMOJIOTHYECKOTO 00pa30BaHuUs.

B mporpamme mo Omosoruu (10—11 xmaccel, 6a30BBIi yPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpPaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, [IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, DKOJOTHYECKOIO  MBILIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HaHUN O CTPOEHUH >KMBBIX CHCTEM Pa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HaHWUN B OBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOIO0  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBIEHHOCTU Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHS UMEET TaKXkKe [JJs pElIeHUs BOCIMUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue
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ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpBI, CIIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» CcocTaBWIM OCHOBY JUIsl OIPENENEHHs MOAXOJOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHUS U YMEHMs, 3HaUMMble JUIsl (GOpMUPOBaHMS OOIIEH KyJIbTYphl, ONPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAaHUSA, KOTOpPbIE CIY)KaT OCHOBOM [uisi  (OpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHHe coOJiepKaHUs y4eOHOro Marepuaia B IporpamMmme 1o OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeToabl HaydHOTO MO3HaHUs», «KieTka kak Omosiornyeckas cCUcTeMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB KUBOM MPUPO/IBI U PEILIEHUS] Pa3IMYHbIX AKU3HEHHBIX IPOOIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXAaIIUX OCHOBOM Uil (POPMUPOBAHMS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOydaroluxcs [O3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydarouuxcsi oOmeld KyabTypbl, (YHKIMOHAJIBHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHMW B TPAKTHUYECKOM JESATEIBHOCTH 4YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX HUCCIIC0BAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIE/ICTBUI CBOEH MAEATENHHOCTH IO OTHOIICHUIO K OKPYXKAIOLIEH cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00SM3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MPEAMETHOW OOIacTH
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 vacoB: B 10 kiacce — 34 gaca (1 gac B Hegento), B 11 knacce — 34 gaca (1 yac B Hegento). B
116 — 31 uac, cokpamen «Pe3epBHbIil ypok. O6o0menne Temsl «Coo0IiecTBa U 3KOJIOTHYECKHE
CUCTEMBD» - 3 yaca.



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

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

MeTo1bl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3ALMA.

Xusble cucrembl (OMOCHCTEMBI) Kak NpeAMET H3ydeHust Ouonoruu. OTIMune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiictBa OwocucTeM ¥ WX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MNOMYISIHMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuiper u cxembl: «OCHOBHbIE TPU3HAKU KU3HU», «YPOBHU OpraHMU3alMM >KUBOM
IIPUPOABI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUii COCTaB U CTPOCHHUE KJIETKH.

XVUMHYECKUN ~ COCTaB  KJIETKHM.  XMMHYECKME  DJJIEMEHTBI:  MaKpOJIEMEHTHI,
MHKpOD3JIEMEHTBI. Boia 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMHM BOJBI U MHUHEPAIbHBIX BeElleCTB B KieTke. llomnepkanue OCMOTHYECKOrO
OanaHca.

benku. CocraB u crpoeHne 6e1KoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnmsie
U 3aMEHHMbIE aMUHOKUCIOTHl. AMUHOKHCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€IKOBOMH
MOJIEKYJbl (TIepBUYHAs, BTOPHYHAs, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®depmeHTbl — OHonoruyeckue karaiausaropbl. CTpoeHue (epMeHTa: aKkTHBHBIN LEHTD,
cyoctpatHas  crnenuduuHocts. Kodepmentsl. Burtammubel.  Otamuus  depMeHTOB  OT
HEOPraHMYECKUX KaTaInu3aToOpPOB.

VYraeBojipl: MOHOCaxapupbl (II0K03a, pubo3a u Jie30kcupubdo3a), rucaxapuibl (caxaposa,
JaKTO3a) W TMoJiucaxapubl (Kpaxmaj, TIJIMKOreH, Ieultoio3a). buonornyeckue QyHKIMM
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmibHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue Gpynknuu nununoB. CpaBHEHHE YII€BOJOB, OSIKOB U JMIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GbyHKIMH.

uronorua — Hayka o kierke. KietouHas Teopuss — mpuMep B3aMMOJECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Knerka kak nenoctnas sxuBasi cuctema. OOIune Npu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHas
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl  KIETOK: JyKapuOTHYecKass H mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npoKaproTHuecKon kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 3YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAJIUKC, UX (PYHKIUH.
[Tna3marnveckass memOpana, e€ cBoictBa W (yHkumu. [lurommazma u €€ OpraHOMIBI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJPHUH, IUAacTUbl. [IpoucxokaeHne MUTOXOHAPUNA W TUTACTHI.
Buner mactun. HememOpaHHbIe OpraHOUIBI KICTKU: PHOOCOMBI, KIICTOUHBINA IIEHTP, IICHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUM OPraHOUI0B KJIETKH. BritoueHus.

SAnpo — perynsTopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00J0uKa, KapuoIuiasma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXUBOM  MIPUPOJIE»,
«Pacrnpenenenne XUMUYECKHX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BOJbI», «bruocunTres Oenka», «CTpoeHne MoJekyisl 0enka», «CtpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. [IHK», «Ctpoenue monekynbl AT®Dy», «CTpoeHue 3yKapuOTHYECKON
KIeTKW», «CTpOeHHE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIETKW», «CTpOEHHUE SIApA KIETKU», «YTIEBOIAIY, «JIMIUIb).

OO6GopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIpENapaThl pPacTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTopHas padota Ne 1. «M3ydeHue KaTalMTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMuiIa3bl WK KaTajaasbl)y.

JlaGopatopnass pabota Ne 2. «M3yueHue CTpOCHHS KIETOK PACTCHHM, >KMBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuWiIAnus (TUIaCTUYECKHH OOMEH) |
TUCCUMUIISALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUs BEILIECTB M SHEPTUHU B MIOHUMAHUHM METa00Iu3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOGHBIM M TeTepoTpodHbIid. Poib ¢epMeHTOB B 00OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TeMHOBas (a3el ¢oTtocuHTe3a. Peakunu (oTocuHTE3A.
D¢ddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3Upylue OakTepuu. 3HAUeHHWE XEMOCHHTE3a Ui KU3HU Ha
3emue.

DHepretudyeckuii oOMEH B  KJeTKe. PacmieryieHwe BEIIeCTB, BBIACICHUE U
aKKyMYyJIUPOBAHHE SHEPTUHU B KIIETKE. DTallbl SJHepreTudeckoro ooMeHna. I mukonus. bpoxxenue u



ero Buabl. KucimopopHoe oxucieHue, WM  KJIETOYHOE  JpIXxaHue. OKHCIUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakimu wmarpuunoro cuHTe3a. [enermdeckas wunHpopmanus u JHK. Peanuzanus
reHeTH4ecKoi nHpopmanmu B KieTke. ['eHeTH4ecKuil Ko M ero cBoiicTBa. TpaHCKpUNIUA —
Matpuunblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHciasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckwii). OcOOEHHOCTH CTPOCHHS ¥ )KM3HEHHOTO IHKJIA BHPYCcOB. bakrepuodaru. bonesnn
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoaepuiuTa yeaoBeka
(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBEpTa3a W HWHTErpasa.
[TpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI.

JdemoncTpaumnu:

[optpetst: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tunel  nuranusy, «Metabonuzm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenue JIHK», «Crpoenue u
¢byHKIMOHUpOBaHWe TreHa», «CuHre3 Oenka», «leHeTnueckuid kom», «Bupycs»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxtepuodaray,
«Permmkars JITHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yaoenune [IHK u tpanckpunmms», «buocunres
6enka», «CTpoeHue KIeTku», Moaens cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM WK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Pemmmkamus — peaknus marpuuHoro cuHTe3a JIHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. J[MIUIOMIHBIM M TarIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonorndeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHHUeE,
BEre€TaTUBHOE Pa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguun meio3za. Ilpoueccel, mpoucxoisiiue Ha craausx menosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE ME03a.

I'amerorenes — mpouecc 0Opa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [I00BBIE JKee3bl:
CeMEHHHUKHU M sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — ramMeT (CHepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs SHLEKIETOK |
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WnpuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTPYIIsIus,
opranorenes. IloctamOpuonansHOe pa3BuTHe. THITBI TOCTAMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,
HempsiMoe (JTMYMHOYHOE). BiusHHe cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBaTh BPOXKJIEHHBIE YPOCTBA.



Poct n pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL

JdemoHncTpaumuu:

Tabmuuer u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOKEHHE pacTeHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meiios», «IlIpsmoe u HenpsaMoe paszButue», «l'amerorenes y
MJICKOTIUTAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6GopynoBaHue: MHKPOCKOM, MUKpompenaparbl «CrepMaTo30uAbl MIICKOHUTAIOIIETO,
«Slinexknerka miekonuTawmero», «KapuoknHe3 B KJIETKaxX KOpelmKa JIyKa», MarHUTHas
Mojenb-anmiukanus «Jlenenue kierkn», moaens JJIHK, monens MetadazHoit XxpoMOCOMBI.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast pabota Ne 3. «HaOmtoneHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlabopatopuast pabota Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM |
SMOPHOJIOTUH B CTAHOBJICHUW T'€HETUKH. BKIIa pOCCHICKUX 1 3apyOEIKHBIX YUEHBIX B Pa3BUTHE
reHEeTUKH. MeToapl TeHETHKHA (THOPUAOJOTUYECKUN, IUTOTCHETHYECKUH, MOJEKYISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUECKHE TOHATHUS. [ eHeTHYeCKass CAMBOJIMKA, UCTIOJb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonoruOpuaHOe CKpeluBanue. 3aKoH eaMHO00pa3us THOPUIO0B MepBoTo NokoJieHus. [IpaBuio
JTOMHUHHUPOBAHUS. 3aKOH pacHielyieHus npu3HakoB. ['umore3a uucToThl ramer. [losHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UpPYIOLIee CKpelldBaHUE.
Hcnonp30Banne aHAIU3UPYIOIIETO CKPEUIUBAHUS 1Sl OTIpeAeTICHUS] TeHOTHIIa OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacJe10BaHUIo reHoB. HapyllieHne clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1Ia. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3menunBoCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOM HW3MEHUYUBOCTH. XapaKTEPUCTHKA MOAU(DUKAIMOHHOW HW3MEHYMBOCTH.
Bapuaunonssiii pan u BapuanmonHas kpusas. Hopma peakunuu npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakiuuu. CBoHcTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHnasi, iy reHOTUNHYECKas, U3MEHUMBOCTh. KOMOWHATHBHAS M3MEHUUBOCTbD.
Meiio3 u MONOBOM TpoIecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHAas
M3MEeHUMBOCTh. Kimaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacToTa M
MPUYMHBI MyTaliii. MyTtarennbsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHOM
n3MenunBocty H. Y. BaBuiosa.

BuesgepHas HacneICTBEHHOCTh U U3MEHUYUBOCTb.



I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudyeckuid. CoOBpeMEHHOE OINpe/AeNieHne TEHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUE, B TOM uuncie ¢ momoiipio [IIP-anammsa. HacnenctBenHsie 3a0oieBaHUS
YelloBEeKa: TIeHHble 0oJie3HH, OOJIE3HM C HACIEACTBEHHON  IpPeIpacrioiokKEHHOCTHIO,
XpoMOcOMHBIE OoJie3HH. CoMaThdeckue | reHepaThuBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3nell. MennuKO-TeHEeTUYeCKOe KOHCYIbTUPOBAaHHE. 3HAUYCHUE MEAWIMHCKOW TEeHETUKHA B
MPEAOTBPAIICHUHN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YeJI0BEKa.

JdemoHcTpaumnu:

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

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIUICHUSI M €ro IMTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«urubpunnoe ckpemuBanue», «lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['eHeTHYecKkne KapThl pACTEHM, )KUBOTHBIX
1 4yenoBekay, «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIENAOBaHUS, CLEIUIEHHOTO C IOJOM»,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukauoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

Ob6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpuaHoe ckpemmuBanue», «HenomaHoe
IOMHUHUpOBaHHue», «lurulOpunnoe ckpemmBanuey», «llepexkpéct Xpomocom», MHUKPOCKON U
MHUKporipenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIIILEB U OKPACKH Teja), repdbapuid
«I"opox moceBHOW».

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknys Kak HayKa U Ipolecc. 3apoKICHHUE CeNIeKIMU U JomMecTukanus. Yuenne H. W.
BaBuiioBa 0 IHeHTpax NPOUCXOXKJIEHUS U MHOrooOpaszusi KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MaccoBblif U MHAMBUAYAIbHBIN OTOOpHI B CENEKLUUU
pactenuii u kUBOTHBIX. OlleHKa 3KcTepbhepa. bIN3KOpoACTBEHHOE CKpEIIUBaHUe — MHOPUAUHT.
Uucras sumHus. CkpemyBaHue YUCTBIX JuMHUKA. ['erepo3uc, wuiaum rTuOpugHas cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtaanéHHas rulpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJIyY€HHE MOJUMIUIONAOB. J[OCTHMKEHUs CENeKLHMH PacTeHHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab Npou3BOACTBA. ['€HHAs WHMXKEHepHus. ITanbl CO3AAHUS
pexomOunantHoit JIHK wu Tpancrennsix opranusmoB. Kierounas wumxeHepus. Knetounbie
KyJIbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOXkeHUE pacTeHuil. KiloHnpoBaHue BbICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHEe M J3Tudeckue mpobrempr. MO —
TeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpersr: H. Y. Basuios, Y. B. Muuypun, I'. 1. Kapneuenko, M. ®. I1BaHoB.

Tabmumel u cxembl: kapra «LIeHTpBI TPOUCXOXKIEHUS M MHOTO0Opa3us KyJbTYpPHBIX
pacteHuii», «Ilopoasl TOMamIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHUi», «OTnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. HWBanoBay, «llomumionausy, «OOBEKTHI
ouorexHonorum», «Kierounele KynbTyphl U KIOHUpOBaHUE», «KOHCTpyHpoBaHWE U TMEpPEHOC
TE€HOB, XPOMOCOM).



O6opynoBanue: MYJISDKH TJI0JOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sHCTBEHHBIC PACTCHUS.

11 KJIACC

Tema 1. DBosrOMOHHAs OHOJIOTHS.

[Ipeanochlnku BO3HMKHOBEHHUS HBOJIIOIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOpUS U €&
MecTo B OmoJioruu. BivsiHre 3BOTIOIIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHUU M IPYTUX HAYK.

CuzerenbctBa 3Bomonuu. [lageoHTosioTHYECKHE: TOCIEI0BATEIbHOCTh IOSBICHUS
BHJIOB B MAJICOHTOJIOTMYECKON JIETONHCH, TIepexoanbie (GopMmbl. bruoreorpadudeckne: cXoIcTBO
U paznuuue GayH ¥ Gop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHEe: CXOJCTBA U paziuyuus 3MOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OposmroroHHass Teopust Y. JlapBuHa. Ilpennocelnky BO3HHKHOBEHMS JTapBHUHHU3MA.
JIBuokymue Cuibl ABOMIONMHM  BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH PECYpPCOB, HEOMpeleNEéHHas H3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust s3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [lomynsius Kkak equHuIa BUAa U 3BOJIOLUH.

JIBwxkymue cuibl ((pakTOphl) SBOJIONHMH BUIOB B MpUpoJe. MyTallMOHHBIA TPOIECC U
KOMOMHATHBHas M3MEHUYMBOCTh. [lomymsivoHHble BOMHBI M Jpeld renoB. Mzomsuus u
MUTPALIUSL.

EcrecTtBenHblii 0TOOp — Hampapistomuid (gaktop 3Boonuu. DopmMbl €CTECTBEHHOTO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTar 3Botonuu. [Ipumepsl nmpucnocoOnenuit
y Opranu3mMoB. ApoMop(}o3bl ¥ UIMOaJaNITAIIH.

Bun u BupooOpazoBanue. Kputepuum Buma. OcHOBHbIe (GOpMBI BHUI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHYECKOe.

Makpossomtonusi. @opmbl 3BOJIONUHK: (GUIETUYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[Ipoucxoxnenue oT HeCHeUaATU3UPOBAHHBIX MPEJIKOB. [Iporpeccupyromas
crienManu3anus. AJanTuBHas paadaius.
JdemMoHcTpanum:

[Hoptpersl: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuupl u cxembl: «Pa3BuTue OpraHuueckoro Mmupa Ha 3emie», «3apoAablln
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «Dopmbl OGopbObl 3a  CyIIECTBOBaHHUEY,
«EctecTBenHbIit  0TOOP», «MHOTOOOpazue copToB pacTeHuit», «MHoroobpasue mopon
KUBOTHBIX», «Jlonmynmsanuny, «MyTtanuroHHas U3MEHUUBOCTDY, «ApomMopho3bI»,
«Mnuoanantanumny», «OOmas nereHepanus», «JBwkymme cuibsl 3Bodonumny», «Kapra-cxema
Mmapuipyra nyremectBus Y. Jlapsuna», «bopnOa 3a cymectBoBanue», «lIpucrnocoOneHHOCTh
OpranusMoBy, «I'eorpaduueckoe BU1000pazoBaHue», « IKOJIOTHIECKOE BU00OpA30BaHUEY.
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O6opynoBaHue: KOJJIEKIUSI HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPACKH, HA0OP IJI0J0B U
ceMstH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAeTh «OCHOBHBIE
HaIIPaBJICHUS BOJIIOLUNY», 00bEMHAs MoJieNb «CTPOEHKE TOJIOBHOTO MO3ra II03BOHOYHBIX).

buoreorpaduueckas kapra Mmupa, KoOIEKIUs «PDPOpPMBI COXPAaHHOCTH HMCKOMAeMbIX
KUBOTHBIX U pacTeHHil», Mozens anmmkanus «llepexpéct XxpomMocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkum», MukporpenapaT «/lpozoduna» (HopMma,
MyTa# (GOpMbI KPBIIBEB H OKPACKHU TEIa).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Jlaboparopnas padota Ne 1. «CpaBHEeHHE BUJIOB 110 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnucaHue TPUCIOCOOIIGHHOCTH Opranm3smMa u 8
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble TPEICTABICHUS O 3apOXKACHUU KW3HU. HaydHble rUnoTe3pl BOSHUKHOBEHHS
KU3HU Ha 3emuie: aOMOreHe3 M MaHchepMus. XUMUYecKas SBOJIONUS. AOHMOTEHHBIM CHUHTE3
OpraHMYeCKUX  BEIIECTB M3  HEOPraHMYEeCKHX. OKCIEPUMEHTAJIbHOE  MOJATBEPXKIECHUE
XUMUYECKOHN 3BoJronn. HavanpHble 3Tambl Ononorudeckoit ssostonuu. ['mnoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [lepBbie KJIETKH U UX
sBorONMS. POPMUPOBAHNE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

Pasgutne xu3Hm Ha 3emne mno s3pamM U nepuoaaMm. Karapxeil. ApxeWckas U
npoTepo3oiickas dpel. [lameo3oiickas spa m €€ mepuoabl: KEMOPUUCKHH, OPIOBHKCKHM,
CUIYPUICKHM, IEBOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHM.

Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIUMaTa M TIe0JIOTMYECKHX IpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUN
pPacCTUTENBHOTO M J>KMBOTHOTO MHpa. ApoMopdo3bl Yy PacTeHWl W >KMBOTHBIX. [losiBieHWMeE,
pacuBeT U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHUpa Kak OTpa)kKeHUe 3BOIMOUMU. OCHOBHBIE CUCTEMATHYECKHE
TPYIIBI OPraHU3MOB.

OBOJIIOIIMSL  4YeJlOBEKa. AHTpPOINOJOrusi Kak Hayka. Pa3Buthe npencraBleHH O
MIPOUCXOXKACHUM YesloBeKa. MeToibl n3ydeHus: anTpornorenesa. CxoAcTBa U pa3iiMyusl YeIOBeKa
1 XKUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHNUE YEIOBEKa.

JBuxymue cuibl (QakToppl) aHTpomorenesa. HaciencrBeHHass HM3MEHYMBOCTH U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUM TPY/Aa, MBILIUICHUE,
peysb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKAa: aBCTPAJONUTEKH, YEIOBEK yMeEJblid,
UYenosek mnpsmoxoadmuii, YenoBek HeaHaeprainbckuii, YenoBek pasymubiil. Haxoaku
MCKOIAEMBIX OCTaTKOB, BpEMs CYILIECTBOBaHHUsA, 00JIACTh PacHpoCTpaHEHHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBLINE pachl: eBpoleouaHas (eBpasuiickas), Herpo-
aBcTpajouaHas  (9KBaTOpHallbHAas), MOHTOJOUAHAs  (a3WaTCKO-aMepuKaHckas). YUepTsl
MPUCIIOCOOJICHHOCTH MpPEJACTaBUTENEH YEJOBEYECKUX pac K YCIOBHUSAM CYIIECTBOBAHMSL.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.

JdeMoncTpanum:

[Hoptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. IOpu, Y. /{apsus.

TaGnuuer u cxembl: «Bo3nukHoBeHHe COIHEYHOH cucTeMBbl», «Pa3BUTHE OpPraHUMYECKOrO
mupay», «PactutenbHas kinetkay, <OKuBoTHas kierka», «lIpokapuotuyeckas KIETKay,
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«CoBpemMeHHasl CHCTeMa OpraHUYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEepT CTPOCHUS
YeJloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHYECKHX HAaXOJOK
MPEIKOB COBPEMEHHOIO 4YENIOBEKa», «JlpeBHeimume moam», «/IpeBHue moau», «llepBbie
COBPEMEHHBIE JIIOJN», «HeroBeueckne pacb».

OGopynoBanne: wmymspku — «I[IpoucxoxiaeHue denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUATEKaHTPOIa, HeaHAepTaiblla, KPOMAaHbOHIIA), CIICTIKH WJIM W300paKeHUs KaMEHHBIX OpYyIui
MEePBOOBITHOTO 4YeNOBeKa (KaMHH-YOIIEPhI, pyOnia, ckpebiia), reoXpoHOJOTrHYecKas Ta0nwuia,
KoJUIeKIUs «@OPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

Tema 3. Opranusmsl H OKpY:Kalolas cpeaa.

OKoJiorusi Kak Hayka. 3ajadyd M pasfelibl dKOJOTMH. MeToapl 3KOJOTHYECKHX
UCCIEeI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJI0BEKA.

Cpenpl  oOuTaHUS  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  [OYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxosornueckue (akropsl. Kiaccudukanus sK0I0ruyeckux (PaxTopoB: aOHMOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. J[efCTBHE IKOJIOTHUECKHX (DAKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  (axkTOphpl:  CBET, TeMIlepaTrypa, BIaXHOCTb. DoTonepruoau3M.
[IpucnocobaeHunss OpraHu3MoB K JecTBHIO abnoTHyeckux pakTopoB. buonsornuyeckre puTMbl.

buotnueckne  daxtoppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBHI:  KOHKYPEHITHSA,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomneparus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B PUPOHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE TIOKAa3aTenu MOIMYJISALHN:
YUCJIIEHHOCTh, IUIOTHOCTh, POXKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, MHurpanus. JnHamuka
YUCJIIEHHOCTH MOMYJIALMY U €€ Perysiusl.

JdemoHncTpauuu:

[Toptpetsr: A. I'ym6onsar, K. @. Pynse, O. ['ekkens.

Tabmuipt u cxemsl: kaprta «l[Ipupoausie 30861 3emiuy, «Cpeapl 00UTaHUS OPraHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSLHAU
uHpy3opun-Tydenbkny, «llumessie nenm».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas padota Ne 3. «Mopdosornueckre 0coOEHHOCTH PACTEHUHN W3 pa3HBIX MECT
oOUTaHUSDY.

[Ipaktuueckas padora Ne 1. «Iloacy€r MIOTHOCTH MOMYISIIIUI PAa3HBIX BUOB PACTCHHID.

Tema 4. Coo01iecTBa M 3K0JI0rH4ecKue CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  Ouoneno3.  CTpykTypbl — OuOIleHO3a:  BHUIOBAfd,
MIPOCTPaHCTBEHHAA, Tpodudeckas (muiieBas). Buabi-nomunanTel. CBs31u B OHOLIEHO3E.

Dkonorudeckre cucteMbl (dkocuctemsbl). [lonstue 00 3KkocucTeMe U OHOrEOlEHO3E.
QOYHKIMOHAIbHBIE KOMIIOHEHTBl HSKOCHUCTEMBI: TPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BemiecTB M MOTOK JHEPrHH B dKocucTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. IlumeBbie menu u cetd. OCHOBHBIE TOKa3aTelNW SKOCHUCTEMBI: OHoMacca,
MPOIYKIHS. DKOJIOTUYECKHUE MHUpPAMUIbI: MPOAYKIIUH, YUCICHHOCTH, OuomMaccel. (CBoMcCTBa
9KOCHUCTEM: YCTOMYHMBOCTh, CAMOPETYIISIUs, pazputue. CyKkueccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. OJKOCHCTEMa XBOWHOTO WU
HIIMPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOO3KOCHCTEMBL. buonoruueckoe u
X034iCTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.
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Bbuopaznoobpasue kak (aktop ycroitunBoctu 3kocucteM. CoxpaHeHne OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenne B. U. Bepnanckoro o 6mocdepe. I'panuibl, coctaB u crpykrypa Ouocdeps.
XKusoe BemectBo u ero ¢QyHkmuH. OcoOeHHOCTH OHMOChEphl Kak TII0OATbHON 3KOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOTEOXUMHUYECKHE IIHKIBI 3JIEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTPONIOTCHHBIC H3MeHEeHHs B onocdepe. [modanpHbIe
9KOJIOTMUECKUE TPOOIIEMBI.

CocymectBoBanue MpUpo/ibl U yenoBedecTBa. CoxpaHeHHe OMOopa3HOOOpa3rs Kak OCHOBA
ycroitunBocTr 6uocdepsl. OCHOBa paMOHAIBFHOTO YIPABJICHUS MPUPOJHBIME PECypcaMH U UX
ucnoJib30BaHue. JlOCTHKeHUs: OMOJIOTHM U OXpaHa MPUPO/IbI.

JdemoHncTpaumnu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuier u cxemsl: «Ilumesslie nenn», «buoneHos: cocrtaB u crpykrypay, «lIpupoansie
coobmiectBay, «llemm mwmraHuWs», «OKoNOTHUecKas mnupamuga», «bmocdepa u yemoBex»,
«JKOCUCTEMA IIMPOKOJHMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOro Jecay, «buoreHos
BoZoéMa», «ArporieHo3», «[IpuMepHBIe aHTPONOTEHHBIE BO3JCHCTBHS Ha TPHPOIY»,
«BaxHelmue MCTOYHMKHU 3arpsi3HEHMs BO3[yXa W TPYHTOBBIX BOJ», «l[louBa — BakHeWmas
cocTtasistonas 6uocgeps», «DaxkTopsl nerpagannu nousy, «llapaukossiit apdexT, «DakTopsl
PaIroaKTUBHOTO 3arpsi3HeHus ouochepsn», «Oomas ctpykrypa ouochepsi», «Pacnpoctpanenue
XKU3HU B Omocdepe», «O30HOBBIN dkpaH Onocheprl», «KpyroBopot yriepoma B Omochepe»,
«KpyroBopot azoTa B pupoae».

O6opynoBaHue: MO/ICITb-aNTUIAKAITUS «Tunuuneie OMOIICHO3BI», repbapuit
«PactutenpHbple  cooOmiecTBay, KoJulekiuu — «buorenos», «BpemuTenum — BaKHEHIIHMX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TrepOapuu M KOJUIEKIMM pPACTEHUH U  IKUBOTHBIX,
MpUHAIeKAIIUE K Pa3HBIM 3KOJIOTMYECKUM Ipyrnam oaHoro Buaa, Kpacnas kuura Poccuiickoit
Oenepannu, U300paxeHUs] OXPaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

13



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUHA I[IPOI'PAMMBI 110 BMOJIOTMMN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJAbTaTOB OCBOCHHUS Npeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIONINE COCTABIIAIONINEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEICIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIIPAaBJICHHOC PAa3BUTHUC BHYTPCHHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMU, IpUCylmuMu CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIUOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMIPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3WUIUHU JUYHOCTH, MAaTPHUOTU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOTro mnpenmMera «broaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAAMIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa U ONbITa JESTENbHOCTU B IPOILIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH  OOydyaromierocss Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO/ ¢ pa3HbIMH YOEXKACHUAMHU, KYIbTYPHBIMH LIEHHOCTSIMH U COLMATbHBIM
MOJIOKEHHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYXIEHUH CITIOPHBIX BOIIPOCOB OUOJIOTMUYECKOTO COJCPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoamMHOM, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHME K MPUPOJHOMY HACJIECIWIO ¢ TaMSATHUKAM TPUPOJIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKMX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYUHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE NPOSBIIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHHe TUTHEHUYECKUX MPaBWII M HOPM, COaTaHCHPOBAHHBIN PEKUM 3aHATHI M OTHABIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YIPOKAIOIIMX 3I0POBBIO U )KU3HU JTIOICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM J€ATEIbHOCTH TEXHOJIOIMYECKON M COLMAIbHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;
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MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BEIOOpP Oymymiel mpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

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

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MpUOOpETaeMble MPU W3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JEeHCTBUM, MPHUHOCAIIMX BpEa OKpYKalolled NpUPOIHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBlI€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIFOJIbMH U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U PelIeHUr MPoOJieM COXpaHEHUs! IPUPOIHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuaTh pecypcHble MpoOieMbl pa3BUTHSL YETIOBEUECTBA, MOKMCKA MyTeH BBIXOJa U3 TI00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUH OMOJOTHYECKUX 3HAHUU B LIENSAX MOBBIIMICHUS OOIIeiH
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydaeMmble 3HAHWS MJIs aHalu3a U OOBSCHEHUs SBJICHUU
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTHYECKHE 3HAHUS IS pEIICHUs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;
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OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBbIC IS (OPMHpPOBAHHMS MHPOBO33PCHHS OOYYAIOIIUXCS  MEXIUCIUILIMHAPHBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIICHUE, MPOLECC, CUCTeMa, HAay4dHbIM (hakT, MPHUHIMIL, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHHBEpCaIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXAUCLIUTIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHMpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), PaCKpPbIBATh CMBICT OHOJOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEIbHOCTH C TIOCTABJICHHBIMU IIEJISAMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (HOPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PEIIeHUs! MPOOIEeMbI ¢ YIETOM aHATN3a UMEIOIIUXCS MaTepUaTbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPA0OTy B YCIOBHUSX pEAIbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe MCCIIEI0OBATEIbCKHE JIeHCTBHS:
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BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspenieHus mpooieM, CloCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYaIUsX, B TOM YHCIE TPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HCHHBIX CUTYAIHsX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pENICHHUS 3aJa4d PEe3YJIbTaThl, KPUTHYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHWUSA B  TIO3HABATEIBHYIO H  TPAKTHYSCKYI0  00JacTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmuei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KDUTUIECKU OLICHUBATh €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

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

WCIIOJIb30BaTh HAy4YHBIH S3BIK B KA4yeCTBE CpPEACTBAa MPH paboTe ¢ OHOJIOTHYECKOM
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHHUA W 3alIUTHl  MHPOpMAIMK, HWH(DOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYXJIaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BHICKA3HIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHMSA, TMOHMUMATh 3HAYEHUE COIMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIONEH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMOJI0ru4YecKor MpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBbIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTEeIbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXKJI0TO Y4aCTHHKA KOMaHJbI B OOLIUI pe3yabTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IPOSIBJISTH TBOPUYECTBO U BOOOpaKE€HHUE, ObITh MHUIIUATHBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH 1LIE€IE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYalUsX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHBBI B IESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCIOJIB30BaTh MPUEMBI peIIeKCHH
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEJJOCTATKU U JOCTOUHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO mno Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEeSITeIbHOCTH 10 TOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX Y4eOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHUsI.

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

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKaA [Vl PELICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp:KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BE/IEHHE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yueHus (0 LeHTpax MHOI00o0Opa3us U MPOUCXOXKACHUS KylIbTYpHbIX pacTenuid H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJIEHHH, OpraHu3alus M IpOBEJeHHE OHOJOIMYECKOIro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HCCIEAYeMbIMU
BEJIMYUHAMH, OOBACHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusmMa (OHTOT€He3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKHU3HU C 1IEJIbI0 00ecreueH s
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
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IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPO/I0IIOJIBL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpATOpHbIE U IPAKTHUECKUE paboThl, cOOMI0OIaTh IpaBUia MpU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, Hay4YHO-TIOMYJSIPHbIE MaTepUasbl), STUHUECKUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN annapaT OMOJIOTHUH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHHM COBPEMEHHOI €CTEeCTBEHHO-HAay4yHOU KapTHUHBI MUpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJIOIMYECKMX TEPMUHOB U NOHATHH: BUJ, MOMYJIALUS,
reHoOH I, SBOJIONMS, JABMKYIIHE CHIBI  ((DaKTOpBI) JBOJIIOIUH, MPHCTIOCOOJICHHOCTh
OpraHu3MOB, BHJ000pa30BaHME, JSKOJOTMYECKUE (DAKTOpbl, OSKOCHCTEMA, IPOIYLECHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, LIETIN MMUTaHMs], YKOJOrHYecKasi MupaMua, OMoreoreHos, ouochepa;

yMEHHE Wu3nararb Ouosorndeckue Teopun (3BoironuoHHass Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUS IBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoplieBoro cxojacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
ouocdepe B. 1. BepHazackoro), onpenenars rpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO IIO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U OIMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIECHUM, OpraHuM3alus U IpOBEJEHHE OHOJIOrMYECKOro
SKCIIEPUMEHTA, BBIJIBU)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHME IMOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYUHBIX IOHSATHI,
TEOpUH U 3aKOHOB, YMEHHUE JIeaTh BBIBO/Ibl HA OCHOBAHUHU IOJIYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEISATH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUOB,
NOMyJALUH, TNPOIYLEHTOB, KOHCYMEHTOB, PpEAYLIEHTOB, OHOreOL€HO30B U HKOCUCTEM,
0COOEHHOCTH  IPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACUCTBHS 3KOJIOTMYECKUX (aKTOPOB Ha
OpraHMU3MBl, [IEPEHOCA BEIIECTB U NTOTOKA YHEPTHH B 3KOCHCTEMAX, aHTPOIIOTE€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, /Il IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHON JKM3HU C LENIbI0 00eCTIeUeHUS
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU
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WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHUPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.

22



Yunteas OpJoBa H.H.
TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero odpa3oBaTebHbIE PecypChl
padoTsbI padoThI
1 buonorus xak Hayka 2 0.13 0 https://m.edsoo.ru/IBLQH548U
2 JKuBbIe CHCTEMBI M MX OpraHu3aIus 1 0 0 https://m.edso0.ru/5T7SVKFTX
3 XUMHYECKUI COCTaB U CTPOCHHE KIICTKH 12 0.65 1 https://m.edsoo.ru/YTLWW9JEO
4 JKusHenesaTenpHOCTh KIIETKH 8 0.65 1 https://m.edsoo.ru/MEETZ2D71
P
5 CSMHOTEITIE 1 HIVTBHIAYAILHOE 1 0 0 https://m.eds00.ru/GFEW1A7CY
pa3BUTHE OPraHU3MOB
6 HacHEACTBCHHOCT, I H3MEHMBOCTS 6 0.39 0 https://m.eds00.ru/ONPNXJ7X6
OpraHu3MOB
C .0
7 C/ICKIITL OPTAIIENOB. TICHORH 1 0.13 0 https://m.eds00.ru/2E Y 34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 3 1 0 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 295 )

I[TPOTPAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

Yunreas OpJioBa H.HU.
11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PecypChl
padoTsbI padoThI
1 DBOJIOIMOHHAS OUOJIOTHUS 9 0.52 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHKHOBCHHE 1 pAsBITe AUSHH 9 0.65 0 https://m.edsoo.ru/OFLS81YB5
Ha 3emie
3 OpraHu3Mbl ¥ OKpYIKaroIias cpeaa 4 0.26 1 https://m.edsoo.ru/XNFOD96AA
Coo6
4 OODINECTRA H ARONOTHHCCIHE 8 0.52 0 https://m.eds00.ru/WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 4 1 0 https://m.edsoo.ru/T3R3IFWNQN
OBUIEE KOJIMYECTBO YACOB I10
- 34 2.95 2

I[TPOTPAMME
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB
- a6 DJIeKTPOHHbIE
e v vmoxa POBepOYHbIE adopaTopHbIe P— uHdpoBbIE
n/n P Bcero " " y o0pa3oBaTe/ibHbIE
KOHTPOJIbHbIE | MPAKTHYeCKHe
pecypchbl
padoThI padoTsbI
https://m.edsoo0.ru/O2
1 Buonorus B cucreme Hayk 1 0 0 TAD1UI5
https://m. TU/GA
2 MeToapl TO3HAHUS KUBOW TIPUPOJIBI. 1 0.13 0 gégsgélovt\é/dsoo u/G
buonoruyeckue CUCTEMBI, MPOIECCHI https://m.edsoo.ru/A7
3 1 0 0
Y UX U3YYCHHUE VOYD215
XUMHYECKUN COCTAB KIIETKHA. Boma u https://m.edsoo.ru/L1
4 1 0.13 0
MHHEPaJIbHBIE COJTN 7LJ590V
https://m.edsoo.ru/V3
5 VraeBoasl. JIunmasl 1 0 0 3INUWSEW
https://m.edsoo.ru/VB
6 benku. CocTtaB u cTpoeHHe OSIKOB 1 0.13 0 PPPBGCD
depMeHTBI — OHOJIOTUYECKHE
Katayim3aropsl. JlaboparopHas
pabora Ne 1 «M3yuenue https://m.edsoo0.ru/0OJ
7 . 1 0 0.5
KaTAJIMTUYECKOW aKTUBHOCTH INFITIS
(dbepMeHTOB (Ha mpuMepe aMuIas3bl
WJIH KaTaJiasbl)»
https://m.edsoo.ru/W
8 HyxienHOBbIE KUCIIOTBI. 1 0.13 0 >

OELRA9B3
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/WOELRA9B3

ATOD

https://m.edsoo.ru/JX

QMJOGM3
10 Hexnetounbie GOpMBbI )KU3HUA — 0 0 https://m.edsoo.ru/XD
BUPYCHI CLRAF1Q
11 Hcropust 1 METOIbI M3YydCHHS 0.13 0 https://m.edsoo.ru/KZ
kietku. Kinetounas teopust 01W5SLJY
12 Krnerka kak meinocTHast )KUBast 0 0 https://m.edsoo.ru/L0
cucremMa B3I3XYZ
13 Crpoenue 5yKapuOTHIECKON KIIETKH. 0 0 ttps://m.eds00. (u/V'E
82FDGSF
14 CTpoeHue 3yKapuOTHYECKON KIIETKH. 0.13 0 rL]t\t/DISE:/S/;nI'_EdSOO'rU/TZ
CtpoeHune 3yKapuoTUYECKOMN KIIETKHU.
JlabopaTtopnast pabota Ne 2
15 ;iiﬁ?;e;;?:jiiﬂfg; u 0 0.5 ttps.//m.edso0.n/CO
OakTepuil 01 MUKPOCKOTIOM Ha ANPWLEL
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHHE
16 OOMEH BELIECTB WIN META00IN3M 0.13 0 glt:LZSL/;r;\./Sdsoo.ru/54
17 DHepreTudeckunii o0OMeH 0 0 gs;gmijo'runlz
https://m.edsoo.ru/9P
18 doTtocuHTe3. XEMOCHHTE3 0.13 0 GSEEAIBR
19 Buocunres 6enka. Peakuus 0 0 https://m.edsoo.ru/2JL
MaTpUYHOTO CHUHTE3a XB4AOR
20 Tpaucnsmus — OuocuHTe3 Oenka 0.13 0 https://m.edsoo.ru/5N
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https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86

UXK0X86

JKuzHeHHBIN UK KIeTKHU. [lenenue
kietkn. Murto3. JlaboparopHas

https://m.edso0.ru/C2

21 pabota Ne 3 «HabmroneHne MuTo32a B 0.13 0.5 9L4DXBS
KJICTKaX KOHYMKA KOpEIKa JiyKa Ha
TOTOBBIX MHKPOIIPEIapaTax»»
N https://m.edsoo.ru/M
22 Metios 0 0 AATSLEAD
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHUeE.
JlabopatopHas paborta Ne 4 https://m.edsoo.ru/HE
23 0.13 0.5
«M3ydenue cTpoeHUs MOJIOBBIX SOD768U
KJIETOK Ha TOTOBBIX
MHUKpOITpenaparax»
DopMBI pa3MHOKEHHUS OPraHU3MOB.
24 I/IHianﬁyaanoe pa3BI/1IT)I/Ie 0 0 https://m.edso0.ru/Y'Y
QSGoWI2
OpraHu3MOB
I'enetnka — Hayka o
HACJIEICTBEHHOCTH U N3MEHYMBOCTH.
25 3aKOHf[)MepHOCTI/I HacJeI0BaHUs 0.13 0 https://m.edsoo.ru/Y’s
NANQ65V
[IPHU3HAKOB. MOHOTHOPHIHOE
CKpEIHBAHKE
UTHOPHUIHOE CKPELMBaHue. 3aKOH
26 fesaBHI?:Hf/[oro Har::JIHel,HOBaHI/I}I 0 0 https://m.eds00.1u/P2
SQ5ZGN2
[IPHU3HAKOB
97 CuerieHHOE HaclIeJOBaHHE 0.13 0 https://m.edso0.ru/3G
IIPU3HAKOB. YGV4IYM
28 I'eneruka nona. Hacaenosanue 0 0 https://m.edsoo.ru/M3
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https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV

IIPHU3HAKOB, CUCIJICHHBIX C ITIOJIOM

MHUK2VV

N3menunBocTh. Henacnencrsennas

https://m.edsoo.ru/\V

29 U3MEHYHBOCTb. L 0.13 WT70DZ8R

30 HToroBasi KOHTpoJIbHAsI paboTa B 1 1 https://m.edsoo.ru/XU
paMKax MpOMEKyTOYHON aTTeCTalluu 9SFS3GA

31 HacnenctBenHast "3MEHYMBOCTD. 1 0 https://m.edsoo.ru/E2I
I'eneTtuka yenoBeka XRS2EB
Cenekius Kak HayKa M TPOIIECC.
MGTOJII)IVI/I TOCTHIKEHHSI CEJIEKIIUT httos://m.edsoo.ru/312

32 pacTeHMil U KUBOTHBIX. 1 0.13 8P3L98
buoTexHosorus kak oTpacib -
MIPOU3BOJICTBA
P 7 . 0600

33 Teel\S/Ieep:IIjII;ICPJIIZp((:)fBeHH(:)CieEHe " 1 0 https:/m.eds00.Mu/J5

8 K3Q6W0J

U3MEHYMBOCTb OPTaHU3MOBY

34 PeegeepB;I;ICﬁ ZPSK' 606(:2HICHHG Ho 1 0 https://m.edsoo.ru/TA
teme «HacencTBeHHOCTh 1 KIOE62K
M3MEHYMBOCTb OPTaHU3MOBY

OBUIEE KOJIMYECTBO YACOB I10 34 295

I[TPOTPAMME
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https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoaudecTBO 9acoB

o a6 DJIeKTPOHHbIE
Ne s vooka POBEpOYHbBIE aGopaTopHbIe — unpoBbIe
n/n P Bcero " " y o0pa3oBaTe/ibHbIE
KOHTPOJIbHBIE | NMpaKTHYECKHE
pecypcbl
padoTsbI padoThI
1 DBOJIIOLKS U METOIBI €€ N3ydeHHs 1 0 0 Mitps://m.cdsoo.ru/6K
JIFOIL it ya WQIKBKU
) Hcropus pa3BUTHS MPEICTABICHUIA 1 0.13 0 https://m.edso0.ru/0S
00 3BOJIIOLIMH ' WC475SX
JIBOKYIIIHE CHITBI (DJIEMEHTAPHBIC https://m.edsoo0.ru/T0
3 1 0 0
(hakTOpBI) IBOITIOIIUN FAUE4ZP
https://m.edsoo.ru/D3
4 EcrectBennslit 0T60p 1 €10 GOpMBI 1 0.13 0 U C?LT SOF
[Momynsiius Kak IeMeHTapHast
S Jlaboparopuan padora Ne | 1 0 05 s oo /gE
PATOPHA P : | HECNOWI
«CpaBHEHHE BHJIOB I10
MOPGOTIOTHIECKOMY KPUTSPHIO»
https://m.edsoo.ru/DY
6 MUuKpO3BOITIOIHUS 1 0.13 0 3 2|§U DOO
Pe3yabTaThl 3BOITIOIHH:
MPUCIIOCOOICHHOCTh OPraHU3MOB H
5 BUp00Opa3oBanue. JlaboparopHast 1 0 0.5 https://m.edsoo.ru/W

pabota Ne 2 «Onucanue

HpI/ICHOCO6J'ICHHOCTI/I OopraHmnsma u ec

OTHOCUTCIIBHOTO XapaKTCpa»

AJHSTLOB
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nyru

https://m.edsoo.ru/P11

8 MAaKpOIBOJTIOLHH 0.13 0 FIOYV3

9 HeoOpaTrMOCTh 3BOIIOLUK 0 0 )T;[\)j:(/:/ST\']edsoo'rU/CL

10 Hcropus xu3HH Ha 3eMIIe B METOIbI 0.13 0 https://m.edsoo.ru/MJ
€€ N3y4CHUS YY1IMVX7

11 I'MnoTe3sl MPOUCXOKACHHS KU3HU 0 0 https://m.edsoo.ru/EK
Ha 3emie NHXBOS?2

12 Pa3BuTHe XM3HU HA 3eMJIe 1O paM U 0.13 0 https://m.edsoo.ru/EC
nepuoaam JN8TF62

13 OCHOBHBIE ATAITbI IBOJIFOIHH 0 0 https://m.edsoo.ru/7K
PacCTUTENIBHOTO U dKUBOTHOTO MUDA. 1LYOSCT

1 CoBpeMeHHast CHCTEMa 0.13 0 https://m.edsoo.ru/WS
OpPraHUYECKOTO MUpPa EXNIYAK

15 DBOJIIOLKS YEI0BEKA (AHTPOIIOIEHES) 0 0 il/t;gzgr&;dsoo.ru/AD

16 JBrkyiiue cuibl (pakTopsr) 0.13 0 https://m.edsoo.ru/D7
aHTpOTIOreHe3a JZMBYPQ

17 OCHOBHBIE CTAIMU HBOJIFOLU 0 0 https://m.edsoo.ru/14
YeloBeKa G19MQ4K

18 YenoBeyeCcKHe pachl M IPUPOIHBIE 0.13 0 https://m.edsoo.ru/XL
aJarTanyy 4eJa0BeKa 7TOKC5PK

19| ommamnnorommicons. 013 0 ttosmetson. /RG
(baxTopsl LAVY2CB

20 AbuoTtnueckue GpakTopsl. 0 05 https://m.edsoo.ru/K4

JIaGopatopHas pabota Ne 3.

6KONS6I
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https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I

«Mopdostoruueckre 0cOOEHHOCTH
pacTeHui U3 pa3HbIX MECT

oOUTaHUSD.
https://m.edsoo.ru/DC
21 buoTtnueckue akropsr 0.13 0 OIEUICY
DKOJIOTUYECKHE XapaKTEPUCTUKH
27 ;Sriyﬂls_llum' ,I_IpaKmquKaﬂ pagora 0 05 https://m.edsoo.ru/G7
0] « OHS%T MJIOTHOCTH : NE3PINM
MOTMYJIAIUI pa3HBIX BHIOB
pacTeHuin»
93 Coo0iecTBa OpraHu3MoOB — 0.13 0 https://m.edsoo.ru/A6
OHOIIEHO3 ' Z8MGNOR
24 DKOJIOTUYECKHUE CHCTEMBI 0 0 https://m.edsoo.ru/X4
(3KOCUCTEMBI) 2J6ABRN
OCHOBHBIE TIOKa3aTEeIH YKOCHCTEMBI. httos.//m.eds0o.ru/0T
25 DKOJIOTHYECKUE TTUPAMUJIBI. 0.13 0
o 2K1PNGZ
CaotictBa 3kocucteM. Cykieccust
https://m.edsoo.ru/S1
26 [IpupoaHbIE YIKOCUCTEMBI 0 0 LIRWZMR
https://m.edsoo.ru/NS
27 AHTPOTIOT€HHBIE YKOCUCTEMBI 0 0 TEWOGPE
https://m.edsoo.ru/WI
28 Hroropas koHTpoJIbHAs paboTa 1 0 DMMUBCS
29 buocdepa — rimodanbHas 0 0 https://m.edsoo.ru/W
JKOCHUCTEMA 3eMITU RS65U3WC
3aKOHOMEPHOCTH CYIIIECTBOBAHHSI https://m.edsoo.ru/2X
30 0.13 0
ouochepsl 1VvG5Q18
31 YenoseuecTBo B OHochepe 3eMi. 0 0 https://m.edsoo.ru/\V5
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https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z

CocyuiecTBoBaHH€E PUPOABI U
4eJI0BEYECTBA

JT6B38Z

PesepBHbIit ypok. O00O0IICHHE TEMBI

https://m.edsoo.ru/HX

32 Coo6 1 0.13
«Coo011ecTBa U SKOJIOTHYECKUE CDHPXD]J
CHUCTEMBD) LorArFALJ
PesepBHrblil ypok. O0001IEHNE TE
33 <<C0c1>)6mecn}3’§ HKaKonorI;Iq:cin - 1 0 https://m.edsoa.ru/187
G37606
CHCTEMBD)
PesepBueblil ypok. O000IIEHNE TE
34 <<C0(I))6HJ;GCT]}3’§ I/IKBKOJIOF;IH‘I:CiI/IZ w 1 0 https://m.edsoo.(/SW
5XCF3K6
CUCTCMBI)»
OBUIEE KOJIMYECTBO HACOB I1
. © 34 2.95

[TPOI'PAMME
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https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OWOJIOTUU B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBCHHO-HAYYHON KapTHHBI MHpa W HAyYHOTO MHPOBO33PCHHS;, O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oounonoruu; (HYHKIIMOHAIBLHOW TPAMOTHOCTH YeJIOBEKA JIJIS PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packpbiBaTh COJACpPKAHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHSATHN: KU3Hb, KJIETKA, OpPTraHu3M; MeTaboam3M (0OMEH BEIIECTB H
MpEeBpAIllEHUE HHEPruH), TOMEOcTa3 (caMOperyysinus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHHUE (PEMpPOTyKITHS),

HACJI€ACTBEHHOCTh, UH3BMCHYNUBOCTL, POCT U Pa3BUTUC

YMenue uznarate OMOJIOTHYECKHE TEOPUU (KJIETOYHAs, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensTh rpaHUII UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHUA B ouonoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIAABJICHHC 3aBUCHUMOCTHU MCKAY
HCCICAYCMBIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIACIATH CYHICCTBCHHBIC TIIPHU3HAKH BHUPYCOB, KIICTOK
IIPOKapuoOT U ISYKAPHUOT, OJHOKJICTOUYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpallICHUA DHEPIrUu B KIICTKC, (I)OTOCI/IHTC38., JIaCTUYCCKOIro M
OHEPTCTUICCKOTO O6MCH8., XCMOCHHTC34a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHIUBUAYAJIBHOTO Pa3sBUTHA

opranusMa (OHTOT€HE3)
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YMenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OHMOJIOTHYECKUX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA NPAKTHYCCKUX
pelIeHNi B TOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e301macHOCTH
CBOETO 370POBBS M 37I0POBBS OKPYXKAIOIINX JIFO/ICH, COOIIIOICHUS] HOPM
T'paMOTHOI'O IIOBEACHUA B

OKpYXaIoIIel  MPUPOAHOMN

HCIIOJIBb30BaHUA

cpene;

NOHUMAaHHE HE00X0IUMOCTH JOCTHKEHU I
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

YMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HaCJIeIOBAHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JJIsA npeacKazaHusa

HacCJIC€OOBaHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1IabOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKIIOYAIONTYIO TICEBJOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEIOBaHUI B OHOJIOTHUH,

MeIUIMHe, OMOTEXHOJIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 6MOJIOTHUECKYI0 MH(GOPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIOrun

11 KJIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

CchopMupoBaHHOCTh 3HAHUH O MecTe M POJIM OUOJOTMH B CHCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOT'O MUPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruyu; (PyHKIMOHAIBHOW T'PaMOTHOCTU 4YeNIOBEKa JUIs pEIleHUs

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATH COACPIKAHUC OMOJIOrHYCCKUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALUA, I‘CHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHINC CHIIBL
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(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOJICHHOCTD OPraHu3MoOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE baxTopsl, IKOCHUCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTBHI, PEIYLICHTHI, Henu  IUTAHWHS,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTUYECKHE TEOPUM (3IBOJIOIMOHHAs Teopus Y.
JlapBuHa,  CUHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3aposplieBoro cxojacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
onmochepe B.M.  Bepnanckoro), ompenensTh  TPaHUIBI  HX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TI03HaHUS B OHOJOTHUU
(Habmro/leHUe W OINHCAHHME JKUBBIX CHCTEM, IPOIIECCOB W SIBIICHUI;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJIYYCHHBIX pGSYJ'H)TaTOB)

Ymenne BBIJICIISAT CYILIECTBCHHBIC NIPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN U3MEHYHBOCTH,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (PaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMAaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMeHue OpUMEHSTh TONy4YeHHbIE 3HAHUS s OObSICHEHUS
OMOJIOTUYECKUX IMPOILIECCOB M SIBICHUM, AJIS MPUHSATHS MPAKTUYECKUX
pellieHuit B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEJEGHUS B  OKpYXKaloUlell MPUPOAHON  cpee;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJI1 paiuOHAJIBHOTO IMPUPOJOIIOJIE30BAHUSA

YMmenue peuiatb 3JICMCHTApPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXEMbI IIEPEHOCA BCHICCTB U DHEPTHUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHMe BBINOJHATH J1a0OpaToOpHble M MpaKTHYECKue padoThl,
coOmonarh npaBuia npu pabore ¢ y4yeOHbIM U Ja0OpPATOPHBIM

obopynoBaHueM
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YMeHHe KpUTHUYECKH OLEHUBATh W WHTEPHPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKAaHM, BKIIOYAONIYIO TICEBIOHAYYHBIC 3HAHUS

13 pa3auyHbIX UCTOYHUKOB (CMMU, HaydHO-NONyJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh rio0anbHbIe HKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHUM COOCTBCHHYIO
HO3HIIHIO
YMeHne co3iaBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOIICHMUS,
10 000011251 OMOJIOTUYECKYI0 HHPOPMAIUIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIorun
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonormu B (QopMHpOBaHUU

COBPEMEHHOU HaydyHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

MeTtopl MO3HAaHUSA KUBOW NpHUpoAb! (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpeHUe, KiIaccu(pUKalus, MOJEINPOBAHUE, CTAaTUCTHYECKass oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBl 1 UX opraHusanmnsa

2.1

XKusble cuctembl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU OpraHuzanuu OHMOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOYHBIMH,

OpraHW3MEHHBIN, MOMY/SIIHOHHO-BUI0OBOM, SKOCUCTEMHBIN, OMOCHEPHBIHA

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIJIEMEHTBhI: MAaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHUMBIE aMHHOKHMCIOTBHL. AMHWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYJIBI (IIEpBUYHAS, BTOPHUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYCCKHE CBOMCTBa OeiakoB. Bbuosormueckue
(GbyHKIMH OENKOB.

depmeHThl — OHoJIoTHYECKHe Karanu3aTopbl. CTpoeHue (GepMeHTa: aKTHBHBIA
HeHTp, cyoctpaTtHas crneuuduuHocts. Kodepmentsl. Burtamunbl. Otnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYraeBoipl: MOHOCAaxXapuabl (IJIIOKO3a, prbo3a U 1e30Kcupr003a), Aucaxapusl
(caxapo3a, J5aKTO3a) W MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUIII03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl:  TpUrMUepuabl,  crepounbl,  ¢dochomunuael.  ['mapoduisHO-
ruspooOHble cBoMcTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE

YrijieBo0B, OCJIKOB U JIMIIUAOB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX
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kucnot. Crpoenne u ¢ynkimuu JIHK. Crpoennme u ¢dynkuuu PHK. ATO:

CTpoeHue 1 PyHKIUU

3.5

Hwuronorus — Hayka o kierke. Knetounas teopus. MeToapl n3ydeHust KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMpPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass memOpana, mosekynsl JIHK kak reHermueckuii ammapar, cucrema

cuHTEe3a Oernka

3.7

Tunel KeTok: 3ykapruoTuyeckass U npokapruorudeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTHueckoi  kietku. Kierounas crtenka Oakrepuit. Ctpoenue
JyKapruoTH4eCcKo KjeTKku. OCHOBHBIC OTIMYMS PACTUTEIHHOM, >KMBOTHOU H

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKaJIMKC, HX
¢yukimu. [lnazmatrueckas meMOpaHa, e€ cBoiicTBa u ¢pyHkuuu. [{uronnazma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmxu, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MUTOXOHJpUH, IacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIAcTHI. Buapl
mwiactua. HemeMOpaHHbIE OpraHouibl KJIETKU: PHUOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKH, KT'YTHUKH. q)}IHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

SAnpo — perynaropHbiii nmeHTp kieTku. CTtpoeHue sapa: sjaepHas 000JI0YKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHOCTI> KIICTKHN

4.1

OOmeH BemiecTB, WM METa00JM3M. AcCCUMUIANUSA (TUTACTHYECKHH OOMEH) H
JTMCCUMWIALINS (SHEPreTHYECKHE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
Merabosm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIA U reTepoTpodHbIiA. PoJb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUU B KIIETKE

4.2

®otocunte3. CBeToBas U TeMHOBas (aszbl Gorocunrtesa. Peakuuu dortocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HaYeHHe (OTOCHUHTE3a Ui >KU3HU Ha 3emiie.
Bnusnue ycrmoBui cpeabl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHHS €ro
IPOJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYEHHE XEMOCHHTe3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OoOMEH B KIIETKE. Pacmerienue BCIICCTB, BBLIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPrunu B KIICTKC. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BHUIEBI. KHCJ’IOpO)IHOG OKHCJICHHUEC, WU KIJIICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO OOMeHa

4.4

Peakiiun marpuunoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus

T€HEeTUYECKOI I/IH(bOpMaI_[I/II/I B KJeTke. I'eHeTHueckuid KOJ M €ro CBOMCTBA.
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Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsuust — GuocunTe3 Oenka.

KoaupoBanue amuHokucnot. Poss pubocom B GnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3HH — BHpYChl. Mcropuss otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
Bakrepuodaru. boye3Hu pacTeHHi, >XUBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nummyHnonepunura yenoseka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

Pa3sMHOkeHNE U MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mkn, wWiM S>KU3HEHHBIM 1WKI kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTepdasze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenne xpomocom. XpoMOCOMHBIH HabOp — KapHOTHIL.
JluniiouHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[uTonornyeckue OCHOBBI Pa3MHOXKEHHMSI W WHIUBUIAYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xierkm — muro3. Craguum Murtoza. [Ipomecchl, mpoucxonasimue Ha

PAa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a

5.2

@opMBI pPa3MHOKEHHSI OpPraHWU3MOB: Oecrojoe W ToJioBoe. Buuer OGecrmosoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOC pa3MHOKCHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.
Meiio3. Cramuu Meio3za. Ilpouecchl, mpoucXOoislUe Ha CTagusix Menosa.
[ToBenenue xpomocom B Meino3e. KpoccunroBep. buonorndeckuii cMbICa U

3Ha4YECHUE MeHo3a

5.4

l'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIE
JKeJe3bl: CEMEHHUKH U AUnYyHUKUA. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SilleKlIeTka) — cuepMmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOFGHCS

5.5

WunuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAILHOTO PAa3BUTHSA Y MO3BOHOUYHBIX KUBOTHBIX:
npobneHue, ractpynsauus, opraHoreHe3. IloctamOpuonansHoe pasputue. Tumbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TPsIMOE, HempsiMoe (IHMYuHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Pocrt u pa3zsutne pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3sMoOB
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6.1

IIpenmer u 3agaun resetuku. Vcropus pa3sBuTus reHETUKH. Briax poccHMCKUX
U 3apyOeXHBIX YUY€HBIX B Ppa3BUTUE TEHETUKA. MeEToAbl T'eHETUKU
(TubpuAOIOTUYECKHIA, LIUTOTCHETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKH ).
OcHoBHbIE TeHeTHUECKUE NOHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOIb3yeMas B

CXeMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HAacCJIeI0OBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IEPBOTO
nokosieHus. [IlpaBuiio JOMUHUPOBaHUS. 3aKOH PACIICIICHUS] TPU3HAKOB.
I'mnioresa uncroTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpemyBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS TPU3HAKOB.
[{utoreHeTHYecKkne OCHOBBI JUTHOPHUIHOTO CKpPEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue. lcnonb3oBaHWE — aHATM3HUPYIOMIETO  CKPEIIMBAHUSA IS

OTIpe/IeNIEHUs] TeHOTHUIa 0CO0U

6.3

CuerieHHoe HacnefoBaHue npu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHasi TeOopus HacleACTBEHHOCTH. [eHeTnueckue
KapThl.

I'eneruka mosia. XpoMOCOMHOE OINpEeNeeHUE IMoja. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble opraHusmbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTU: HEHACJIEJICTBEHHAs W HACJIEICTBEHHAs.
Ponb cpenpl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpPHUCTUKA
MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psiag U BapUallMOHHAs
kpuBas. Hopma peaknuu mnpusHaka. KoimdecTBeHHbIE U KayeCTBEHHBIE

IIPU3HAKH U UX HOPMaA pCaKInu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ N3MCHYHUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, WJIN TI'CHOTHUIIMYECCKAass, HU3MCHYHNBOCTD. KomOnnaTtnsHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOM mnmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHNBOCTD. Knaccndpnxauml MYTaHHﬁZ
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa n IIPUYXUHBI MYTaHHﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aK0H TOMOJIOTHYECKHUX PAI0B B HaclIeJCTBEHHOM n3mMenuuBocty H. M.

BasuioBa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJBl TI'€HETHKH
YeJI0BEKA: TEHEAIOTUYECKU, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoOBpeMeHHOe oOmpezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpeto [I[P-ananuza. HacnencTBeHHble 3a00JeBaHUs YEJNIOBEKAa: T'€HHBIE
601€3HM, OOJIE3HH C HACIEACTBEHHON NPEIpacioioKeHHOCThIO, XPOMOCOMHbBIE

O0one3nn. CoOMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHI_II/IHLI 340POBOI0
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06p333 KHM3HHU, AUArHOCTHUKMH, HpO(l)I/IJIaKTI/IKI/I N JCYCHHUA TCHCTHUUYCCKUX
Oone3nell. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHUE MEIUIIUHCKOMN

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUN I'CHCTUUCCKUX 3a00JIEBaHHI YeII0BEKa

Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka M IpoLEecC. 3apoKJIE€HUE CEJIEKUUU U JOMECTHKAIUS.
Yuenne H.M. BaBunmoBa o0 TeHTpaX TNPOUCXOXKJICHUS € MHOT000pa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

opo/ia, MTaMM

7.2

CoBpemeHHbIE METOJIbl CelIeKIUMU. MaccoBbIii U MHIUMBUIYAIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIleHKa 3KcTepbepa. biam3kopoacTBeHHOE
ckpemrBaHue — HMHOpuIuHr. Yucrtas nuHusA. CKpelMBaHWE YWUCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzauus u e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes H
MOJy4EHUE NOJMIUIONIOB. JIOCTH)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHosorMsl Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. OTarbl
co3ganusi pexkomOuHantHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounsle  KynpTypbl.  MEKpPOKJIOHAIbHOE  Pa3MHOXKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONPOJIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. ODKOJIOTHYECKHE W 3Thueckue mpoosiembl. MO — reHeTHuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT coIepKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CugerenbctBa  3Bosioluu.  llajmeoHTonornuyeckue:  MOCIENOBATENIBHOCTh
HOSIBJICHUsI BHUJOB B MAJEOHTOJIOTUYECKOHN JIETONUCH, NepexojaHble (HOPMBI.
buoreorpaduueckue: cxoacTBO U pazauuue ¢ayH U (IOp MAaTEepUKOB H
OCTPOBOB. DMOPHOJIOIrMYECKHE: CXOJICTBA U Pa3JINuKs SMOPUOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMHUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKHX MyTel y Bcex

OpraHnu3MOB
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1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennochliku — BO3HUKHOBEHMS
JapBUHU3MA. JIBWXKyIIMe CHIIBI 3BOJIOLMK BUIOB 1o JlapBuHy (uM30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

00opr0a 3a CyIIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopusi sBomtounu (CTD) u  OCHOBHbIE €€ TOJIOXKEHHUS.

MuxposBontouus. [lonymanus Kak eIMHUIA BUAA U 3BOJIIOLHI

1.4

JBwxymue cuiabl ((HakTOphl) HBOJIONUU BUAOB B Mpupoje. MyTalmoHHBIHN
mpolecc ¥ KOMOMHATHBHAsE M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U Apeid
reHoB. M3omsimus u mMurpamusi. EcrecTBeHHBIN 0TOOp — HampaBisomuil pakTop
3BoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBosouuu. [Ipumepst
MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(do3bl U HAMOAJANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (GOpMBI BUA000pa30BaHUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  DopMbl  dBoMIOLMU:  (UIIETUYECKas,  JIMBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpatumocTs 3Botonnn

Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuHble TPEACTaBICHUS O 3apOXKACHUU SKU3HU. HaydHble THUIOTE3bI
BO3HHMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes W MaHCIepMHs. XUMUYecKas
IBOJIIONMS. ODKCIEPUMEHTAIbHOE TMOATBEP)KIECHUE XUMHYECKOW 3BOJIOIUH.
Hauanpabie stambr 6uonornyeckoi spomonuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJJIIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paM U nepuoaam. Karapxel. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mNepuoabl: KEeMOPUUCKHIA,
OPJIOBUKCKUW, CHIIYpUWCKUH, JI€BOHCKUH, KAaMEHHOYIOJIbHbIA, IMEPMCKHIl.
Mes3o3oiickas 3pa U e€ Mepuoibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

KaiiHo3olickas 9pa u €€ mepuonabl:  MaJCOTCHOBBIA,  HEOTEHOBBIN,
AQHTPOTOTEHOBBIA. XapakTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarnbl HBOJIIOLIMN PACTUTEIBHOTO U dKUBOTHOTO MUpa. ApoMOp(O3bl y
pacTeHUM U KMBOTHBIX. [losiBIEeHWe, paciBeT W BBIMHUPAHHME TPYIIN KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckKkoro Mupa KaK OTpaKCHHUC SBOJIIOLIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ'IOFI/I}I KaK Hayka. PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ 0

MMPOUCXOKACHUN YCIIOBCKA. MeTto b1 HN3Y4YCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBE[ n
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pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIIOBEKA.
JBwxymue cuibl (akTopsl) aHTpornoreneza. HaciencrBeHHass HN3MEHUYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOUIeCTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYIUI

TPY/a, MBILLICHHUE, PEYb

2.5

OcCHOBHBIE CTaJUM W BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIOMMUTEKH, YenoBek
ymenslid, YenoBek mnpsMoxonamui, YenoBek HeaHAepTanbckui, Yenosek
pazymHblid. Haxonku HMCKONaeMbIX OCTaHKOB, BPEMs CYILIECTBOBaHHUS, 00JIaCTh

pacrpocTpaneHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUS

2.6

UYenoseueckre pacbl. OCHOBHBIE OOJIBILINE pachl: €BPOINEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTpaIonHas (3xBaTOpHANbHAA), MOHI'OJIOUAHAS (a3uarcko-
amepukaHckasi). YepTbl NpuUCcocoOIEHHOCTH MPEACTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM CylIE€CTBOBaHUs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl 1 OKpyKaronias cpeia

3.1

OKonorus Kak Hayka. 3aJauyd M pasfliesibl AKOJOTMH. MeToIsl KOIOTMYECKHX
uccienoBaHui. DKosornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIITHAsA, ITIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosiornueckue  (daktopel.  Knaccudukarmuss  dKoJOTHYECKHX  (DaKTOPOB:
abuoTHueckre, OMOTHYECKHE W aHTPONOTCHHBIC. J[eHCTBHE DKOJOTHUECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotnueckue (QGakTopbl: CBET, TeMIlepaTypa, BIAXHOCTh. DOTONMEpPHOIU3M.
[Ipucnocobnenuss oOpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckue PUTMBbI

3.4

buotnueckue daxTopbl. Buabpl OMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPCHIIHS,
XMIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCaJIM3M, HEUTpanu3M. 3HaueHHe  OUOTHYECKUX

B3aUMOJACUCTBUI 11 CymeCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE I1I0Ka3aTcin
InomyJsinuu: 4YUCJICHHOCTb, IINIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINHUU U eé peryidanugd

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmiecTBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAs, Tpoduyeckass (muieBas). Buasl-nomuHaHThl. CBsi3H B

OHOIlEHO3E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMBI) . ITlomarme 00 »dKocuCTeME H
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ouoreorieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBOpoT BEIIECTB U MOTOK 3HEPTUU B IKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU OJKOCHUCTEMBI. [luieBble IiemM © CETH.
OcHOBHBIE TIOKa3aTeId SKOCHCTEMBbI: OWoMacca, MPOAYKIHA. IKOJOTHUUECKHE
NUPAMUJIBL:  MPOAYKLIMH, YHUCICHHOCTH, OuomMacchl. CBOICTBAa 3KOCUCTEM:

YCTOMYHUBOCTD, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoausie sKOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO WIIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. Yp603KOCHUCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arpodIKOCUCTEM U YPOOIKOCHUCTEM.
buopazHooOpasue kak ¢akrop ycroumBocTd dKocucteM. CoxpaHeHue

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Ouocepe. I'panuiisl, coctaB U CTPyKTypa
ouocdepsl. Kuoe BemectBO U ero ¢GyHKuu. OcoOeHHOCTH OMOcdepbl Kak
ro6anpHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBecHME W oOOpaTHas CBs3b B
ouocdepe. KpyroBopoTbl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrnepona, a3oTa). 30HAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTpONOTEHHBICE M3MEHEHHUsS B Omocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS TMPUPOJAHBIMH pEeCypcaMH U HX

HCIIOJIB30BaHHC. Z[OCTI/I)KGHI/IH OHOJIOTHH U OXpaHa IpUupoOabl
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buosorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Py6orios A.M. u np.; [lox penakiueit
[Taceunuka B.B. Akunonepnoe obmectso «M3mgarensctBo «IIpocBemienue»
* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuii A.A., Pyomos A.M. u np.; [lox penakuueit

[Taceunuka B.B. Akunonepnoe obmectso «M3mgarensctBo «IIpocBemieHue»
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2. bornmanosa T.JI., ConomoBa E.A. buosorusi. CripaBOYHHK TSI CTapIIEKIACCHUKOB H
nocrynaromux B By3sl. — M.: ACT-nipecc, 2006.

3. boarosa 1.B. CoopHuk 3ama4 no odmield Guostoruu ajist moctynaromux B BY3be1. — M.:
Omnwnkc 21 Bek, 2005.

4. 3axapoB B.b., MamonToB C.I"., Conun HU. O6mas 6uonorus: Yue6. mis 10 — 11 it
obmeoOpazoar. Yueb. zaBeaenuit - M.: [Ipoda, 2005.

5. Puc 3., Crepubepr M. Ot kieTok k aromaM: MmrocTprupoBaHHOE BBEICHHE B
MoJIeKyIsipHyto 6uonoruto: Ilep ¢ anrn. — M.: Mup, 1988.

6. CyxoBa T.C., Koznosa T.A., Counn H.W. O6m1ast 6uonorus. 10 — 11 xi.: Paboyas terpaap k
yuebnuky / moxa pea. B.b. 3axaposa. — M.: JIpoda, 2003.

7. Ypoku obuieii 6nonoruu: Ilocodue mst yuurens / B.M. Kopcynckas, I'.H. MuponeHko,
3.A. MokeeBa, H.M. Bep3umun. — M.: IIpocsenienne, 1986.

8. Kpukcynos E. A., Ilaceunuk B. B. Oxonorus. 10 (11) knace: Yue6. ans 6meoOpazoBar.
yue0. 3aBefieHuid. 5-e u3f., nopad. M.: Ipoda, 2001. — 256 ¢

9. Peitmepc H. ®@. Kpatkuii coBaps OMOJIOrH4ecKuX TepMUHOB: KH. 1t yuutens. — 2-e 3.
45



M.: IlpocBemenue, 1995. — 368 c.

10. Peiimepc H. @. Hauana skonornyeckux 3Hanuii. M.: U3parenscteo MHOITY, 1993. — 261
C.

11. Ounuknonenus g neter. I'nas. Pen. B. A. Bomoaun.M.: Asaunra+, 2001. — 448 c.

12. Bepsunmun H.M., Kopcyrackas B.M. O6mas Mmetoanka mpernogaBatus ounonoruu. — M.:
[Ipocsemienue, 1986.

13. 3axapos B.b, Myctapun A.I'. O0uias 6uonorus: TecThl, BONPOCHI, 3aaHusl. — M.:
[Ipocsemienue, 2003.

14. NBanosa T.B., Kaiiunosa I'.C., MsrkoBa A.H. COopHuK 3amanuii 1o o01ieit Ouoaoruu. —
M.: [Ipocsenienue, 2002.

15. Mummuna H.B. 3aganust nist caMocTosITeNnbHOM paboThl TIo 001mei ouosoruu. 11 xmacc. —
M.: [Ipocsenienue, 1985.

16. lIumkunckas H.A. I'enetuka u cenekuus: Teopus. 3ananus. Otetsl. — CapaTtoB: Jluiei,

2005.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubmuorexa [JOK

https://m.edsoo.ru/7f41c292

46



JIner koppeKTHpPOBKHU padoueii mporpaMmsl (KajleHIapHO-TeMaTH4eckoro mianuposanus (KTII) pa6oueii nporpamMmmsl

I1o OGuosioruu

Knace 10 «A»; «b» yuutenb Opnosa H .M.

No HaszBanue KomnnuecTtBo yacoB | Jlata [IprunHa KOPPEKTUPOBKHU Koppekrupyroniue Hara

ypo | paszena, TEMBbI ITo Hano MPOBENCHUS MEpPOIPUATHS MPOBEACHUSA
KOB | YPOKOB TJIaHy 110 TUIAHY 1o GaxTy
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JIner koppeKTHpPOBKHU padoueil nporpamMMsl (KajleHAapHo-TeMaTH4yeckoro mianuposanus (KTII) padoueii nporpamMmmsl

I1o OGuosioruu

Knacc 11 «A»; «b» yuutenb Opnosa H .M.

No HaszBanue KomnnuecTtBo yacoB | Jlata [IprunHa KOPPEKTUPOBKHU Koppekrupyroniue Hara

ypo | paszena, TEMBbI ITo Hano MPOBENCHUS MEpPOIPUATHS MPOBEACHUSA
KOB | YPOKOB TJIaHy 110 TUIAHY 1o GaxTy
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