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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (opMUpOBaHHIO cojepkaHuig y4deOHOro mnpeamera «BHONOTHS» COCTABUIIH:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
O0MmMX [EeNsIX W MPUHIHUIIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSTHHE CHCTEMBI CPEIHEro
obmiero oobpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEIETICHBI OCHOBHBIE (DYHKIUHU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4arOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sf3aTeNbHOE MPEIMETHOE COJEpKAHHE, €r0 CTPYKTYpY, pacupeelieHHe 110
pa3zenaM W TeMaM, PEKOMEHIyeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OHOJIOTMM TakKe YYHTHIBAIOTCS TPeOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, DSKOJOTHYECKOTO  MBIILICHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHWUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJOTHM YAENEHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPODUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU 11€JIeCO00Pa3HOT0O MOBEIEHUSI B OKpYXKarollel MpUpOaHOI cpere,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bHUoNOTHs MPOAUKTOBAHO HEOOXOIUMOCTBHIO OOECTIeUeHHs YCIOBUMN ISl pelieHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosoruss Ha ypoBHEe cpeaHero oouiero oOpa3oBaHUs 3aHHUMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMHU, CO3MAET YCIOBUSA JIsS: TO3HAHUSA 3aKOHOB >KUBON MPUPOIBI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHWe OHONOTHSI UMEET TaKXKe I pPElIeHUs BOCIHUTATENbHBIX H
Pa3BUBAIOIIMX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yduenue
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ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpaluy OUOJIOTHYECKUX 3HAHUU C TPEACTABICHUSAMH U3 JPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B ITPOTpaMMe 10 OHOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHHUS M YMEHHA, 3HAUYUMBIC 151 (popMUpOBaHMs OOMIEH KyIbTYpHI, OMPEICISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4ETOM NMPHOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTEIBHBIX 0COOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO MO3HaHM», «KieTka kak Ouojgoruueckas cuctemay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromuMuUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHne Lenu u3ydeHust ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBCHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHWA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4aroLUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATh U OLIEHUBATH SIBICHUS OKPYXKAIOIIEro MHpa >KMBOM MPUPOABI Ha
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B MNPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

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

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



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOU MPHUPOAbI (HAOII0EHNE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
KJIaccu(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.

JlabopaTopHble H IpaKTHYecKHe PadoThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYEeCKOW MPHUPOIbI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPHU3HAKH KU3HW», «YPOBHU OpPraHU3AIMH >KHUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAJIbHBIX BEUIECTB B KieTke. [logaepxkaHue OCMOTHYECKOrO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJibl: MOHOCaXapusl (IJII0K03a, pubo3a 1 J1e30KCHpud03a), aucaxapubl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIono3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepunasl, ¢ochomunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornyeckue ¢ynkuun aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JTHUIMHAOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — Hayka o kiuerke. Kilerounas teopus — npumep B3auMMOJEHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tunel KIeTok: »3ykapuoTHyeckas M Hpokapuotuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAIUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufibl KJIETKH: MHUTOXOHApPUH, IacTUibl. llpomcxoxaeHne MHUTOXOHIAPUN M IIACTHU.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBINA LEHTP, HEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEECTB B KIIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHne XMuMUYECKUX IEMEHTOB B )KUBOU ITPUPOLE».

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunossie kucinotel. [JHK», «Ctpoenne mosekynsr ATy, «CTtpoeHue 3ykapruoTHYeCKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MHKpOINpenapaTbl pacTUTENbHbIX, KHUBOTHBIX M OaKTepUaIbHbIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabota No 2. «M3ydyeHue CTPOEHHUS KJIETOK pacTEHUH, *XUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
TUCCUMIIIALIUSA (SHEpreTUYeCKHii 00MeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabosn3ma. Posb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas M TeMmHOBass (a3zpl ¢orocuHTeza. Peakium (oTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopunmmupoBanue. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LIMKIIa BUpYycoB. bakTepruodaru. bonesnun
pacTeHMi, )KMBOTHBIX U YeJIOBEKa, BbI3bIBa€éMbl€ BUpycaMu. Bupyc nummyHoaedunnra yenopeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  muranwmsy, «Metabomusm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukanus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii mMKi, WM SKU3HEHHBIM WK Kietku. MHATepdasza m muto3. [Iporeccsl,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HAaJBOE, MOYKOBAHUE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Meno3za. IIponeccsl, mpoucxoasmue Ha craausax menosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0OBBIE Kene3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
SHIIeKIIeTKa) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUs SHUIEKIETOK W
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,
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opranorenes. IloctamOpuonanpHOe pa3BuTHe. THIIBI TOCTAIMOPUOHAIBHOTO PAa3BUTHA: MPSMOE,
HenpsMoe (IMYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOT'O PACTEHHUS: CTPOECHUE CEMEHH, CTaUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIIETKU
Oaktepuii», «CTpoeHHE TOJIOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBI», «KIIETOUHBIA MK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lituexnerka miexonuramoomero», «KapuokuHes B KIeTKax KOpelIka JIyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax».

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

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T€HETUKHU. BKita poccuiickux u 3apy0eXHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPU3HAKOB, yCTaHOBJEHHble [.  Mengenem.
MonorubpuaHoe ckpemuBanie. 3akoH eIuHO00pa3usi THOPHUIOB MepBoro nokoJieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIEJOBAaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
Hacje10BaHuI0 reHoB. HapyllieHue clernieHrs TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
l'omoramerHble U rereporamMeTHble OpraHu3Mbl. HaciienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KommuecTBeHHbIE 1
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kraccudukanuss myranmii: TreHHbE, XpPOMOCOMHBIE, I'eHOMHble. YactoTra u



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJACTBCHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum dyenoBeka. OCHOBHBIE METOJbl TEHETHKH YEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeIeHUe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBaHKUE, B TOM umcie ¢ nomoiibio [1[P-ananu3a. HacnencrBenHsie 3a0osieBaHUs
YeJioBeKa: TeHHbIe 0oyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEAPaCIiOIOKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oosie3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

[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 IIUTOTCHETHYECKAash OCHOBAY,
«3aKOH pacHieIVIeHUs] M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre auieNbHbIX T€HOBY, «I eHeTuYecKne KapThl paCTEHUM, KUBOTHBIX
u 4YenmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM),
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYMBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHka rpymnmn KpoBu», «MyTanuoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myrauu GopMbl KPBUJIBEB U OKPACKH Tena), repoapuii
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTtopnas pabota Ne 6. «3ydyenre MoaupuKaIMOHHON M3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKIMU. MacCoBbIi U WHIANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemmuBanne — aytopuaunr. OtmanéHHas ruOpuau3anus U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHot JIHK u Ttpancrenneix opranu3moB. Knerounas wumxenepus. Kietounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypus, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3arusy, «Paboter akamemmka M. @. HsanoBay, «[lommmnonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHUX (POPM M KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPaKTHYEeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoaoMOHHAS OMOJIOTUA.

[Ipennochlnku BO3HUKHOBEHHUSI 3BOJIIOLMOHHOM TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €&
MeCTO B OMoJIoTHH. BiusiHuE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAeTEIbCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: TOCIEAOBATEILHOCTE IOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie GopMbl. bruoreorpaduieckue: cxXoIcTBO
1 pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJCTBA W Pa3iiuus SMOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJAMEHTApHBIC OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META00JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas Teopuss Y. [apBuna. [Ipeanochliku BO3HMKHOBEHHUS JIapBUHH3MA.
JIBuKymue CHiIbl SBONIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopusi 3Bosonnn (CTD) u €€ 0CHOBHBIC MOJIOKEHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJIOLUH.

JIBuxymue cuibl ((hakTophl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpollecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiinoHHble BONHBI W apeld renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBmisionuili ¢axtop sBoaonud. POpPMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar 3Boronun. [Ipumepsl mpucnocoOneHuit
y opranusmoB. ApoMop(}03bl U UANOATANTAINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.
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MakposBomtorus. @opMbl 3BOJIIOLUU: (pueTUYecKas, JAWBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap, D.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOphOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHBI  0TOOP», «MHOrOOOpa3ue copTroB pacreHuit», «MHoroo0Opasue nOpoa
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCThHY, «ApomMopdo3bD»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mapiupyra nyremectBus Y. Jlapsuna», «bopbba 3a cymectBoBaHue», «lIpucmnocobieHHOCT
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0/I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJICHUS YBOJIONUNY», 00BEMHA MOIENTb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoJuieKuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue nATYmIKW», MHKpompemnapar «Jlpo3oduma» (HOpMma,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopnast pabota Ne 2. «OmmcaHue TPHUCTIOCOONICHHOCTH OpraHm3mMa u ¢
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TPEICTABJICHUS O 3apOXKACHUU XKU3HU. HayuHble THMOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emsie: aOHOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpraHMYECKHUX  BEIIECTB M3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPXKACHUE
XUMUYECKOH 3BoJitonni. HavyanpHble 3Tanbl Ononorudeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
sBoOIHS. POPMUPOBAHKE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PasButne xu3Hum Ha 3emsie 1o dpaMm U nepuomam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMH,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Mes3o3oiickas pa u e€ mepruo/Ibl: TPHACOBBIH, IOPCKUN, METOBOM.

Kaiino3zoiickas spa u e€ nmepuo/ipl: ajaeoreHOBbIN, HEOT€HOBBINH, aHTPOTIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M reojiorndeckux mpoieccoB. OCHOBHBIE 3Tambl ABOJIOLUU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUid W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUM YelloBeKa. MeToibl n3ydeHus: antpornorene3a. Cxo/AcTBa U pa3nyus 4eIoBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.

11



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTaJUM M BETBU HBOJIIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, UeloBeK yMesbli,
Yenosek mnpsmoxomdamui, YenoBek HeaHnepranbckuii, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BpEeMsl CYIIECTBOBAaHHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIINE pachl: €BpOINeOUIHAs (E€Bpa3uiicKas), HETrpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHnueckoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro mMupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUs
YeJloBEeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

O6GopynoBanue: wmymspku — «lIpoucxokaenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TEOXpOHOJIOTHYECKass TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBIX KHUBOTHBIX U PAaCTEHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[IpakTuueckas padota Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «BOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHUST  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHnss OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX (aKTOPOB. bruonoruueckue puTMsl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLUS,
XUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaXJIEOHWYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHUX
B3aMMO/ICHCTBHH IS CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU NOMyJsAuud. (OCHOBHBIE IIOKA3aTeN MOIMYJISALUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YHUCJIEHHOCTH MOMYJISIIMY U €€ PETyIsaLusl.

JdemoHcTpauuu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.
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Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJISIHH
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD.

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

[TpakTuaeckas padorta Ne 2. «[Toac4ér MIOTHOCTH MOMYJISIIIAA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwoneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckue cucrembl (3kocuctemsbl). Ilonste 00 skocucreMe M OHUOTEOIEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJAYIEHTBI, KOHCYMEHTHI, pPEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMmbl. IlumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTead 3KOCHCTEMBI: Ouomacca,
MPOJIYKIHS. DKOJIOTUYECKHE MHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

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

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOO3KOoCUCTEMBbl. buosorndyeckoe u
X03s5IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop yCTOWYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6mocdepe. I'panuiibl, coctaB u CTpyKTypa OHOCHEPHI.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

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

UYenoseuecTBo B bnochepe 3eminn. AHTpONOTEHHbIE H3MeHEeHUs B Onocdepe. I'modanbHbIe
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HOoOpa3us Kak OCHOBA
ycroiunBoctu 6uochepsl. OCHOBa palMOHATIBLHOTO YIPaBICHUS] MPUPOJHBIMH PECYPCAMH U UX
ucnoJib30Banue. J{oCTkeHus: OMOJIOTHH U OXPaHa MPUPOIBI.

JdemMoHcTpanum:

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

Tabmuiet u cxemsl: «llumessie nenun», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenmu mnutanusa», «Ikojoruueckas nupamuaay, «buochepa u uenosexy,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecayn, «buoreHos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHelne HCTOYHMKHM 3arps3HEHUs BO3/yXa M TIPYHTOBBIX Boa», «llouBa — BakHelmas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4sy, «IlapHukoBeli a3pdexT», «DakTopb
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B 6uocdepe»,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuynbie OUOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Koiulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX
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CENIbCKOXO3SCTBEHHBIX ~ KYJABTYp», TepOapuM M KOJUIGKIMM pPACTCHHH M >KUBOTHBIX,
IIPUHAUIeKALME K PA3HBIM DKOJIOTMYECKUM I'pylnIiaM ogHoro Buaa, KpacHasa kuura Pocculickoi
®enepanyn, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnMBarOTCI TpeOOBaHUA K peE3yJIbTaTaM OCBOCHUS
00yJaromuMucs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEIYIONINE COCTABJIAIOIINAE: OCO3HAHHWE OOYYAIONUMHUCS  POCCHUHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXKJEeHUH JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEN M MCTOPUYECKUX TPaJWLUN pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MNpuUCymunumMu CUCTEME
OMOJIOTMUECKOTO 00pa30BaHMs, HAJIWYHE HKOJOTHYECKOTO TPABOCO3HAHHSA, CIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bunonorua» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOMOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU LCHHOCTAMMU, NMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBa)XEHHsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenmMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIUXCS PYKOBOJCTBOBATHCSA C(POPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITENIbHOCTH B IMPOLECCe pealn3alliil OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HUIIMIO [0 OTHOIICHHUIO K SIBICHHUSM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBaTh B  CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIECHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHHS YUEOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTpMOTHYECKOTO BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, 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 POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUS 3HAYCHHST OMOJIOTUU B MIO3HAHUH 3aKOHOB MIPUPOJIBI, B ’KU3HU YEJIOBEKA 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(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MTOBEICHUS;

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

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOJUTENSM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

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

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEIHBIX MpPUBBIYEK (YMOTPEOIEHHS alKOToJs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IJIAHUPOBATH W CAaMOCTOATEIHHO  BBITIONHATH  TaKYyHO
NEeSTENbHOCTb;
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MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO MU CaMOOOPa30BAaHHMIO HA MPOTSIKEHUU BCEU
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 OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUM JJIs1 OKPYKAIOLLEH Cpe/ibl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pelIeHnH NpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJIONOIb30BaHUEM (COOIIOIEHNE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE 3KOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOW TpPAKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM MPaKTUKH, OCHOBAaHHOIO Ha JHANOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

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

MOHMMaHHe crenu@uku OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ 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 pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHM JUI COBPEMEHHOW IMBWJIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHYECKUX MPOoOsieM U oOecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIUOHATILHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (YHKIHOHATBHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOASIIIUX B HEM HM3MEHEHMI, yMEHHE JAenaTh 00O0CHOBaHHbBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;
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OCO3HAHME IICHHOCTU HAYYHOW JEATENIbHOCTH, TOTOBHOCTb OCYHIECTBISTH MPOEKTHYIO H
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHMOJIOTMM B COOTBETCTBUHM C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoyiorus» BKIIIOYAIOT:
3HaUMMbIe UIST  (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpeMeTHbIE) OOIeHAyYHbIE TTOHATHS, OTPAKAIONTUE I[EJTOCTHOCTh HAYYHOW KapTHHBI MUpa
U crieruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIICHUE, MpPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAOJIIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYrux), YHUBEpCAJIbHBIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITUBHBIE), 00ECIEUNBAIONINE
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OO0YJaroIInxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEeXAUCLUUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHble YyueOHbIE IEMCTBUS B TMO3HABATEIbHOU U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEIHEro oOIero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOrHYECKHUE IeHCTBUS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccupUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBLACTATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C JPYTUMU MOHITUSIMHU);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS Ul OObsAcHEeHUs (AKTOB W SBICHHUHM KUBOI
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXACeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIICHUH B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3IUMYHBIX WH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

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

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

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
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2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMH Y4eOHO-HUCCIIEIOBATEIBCKON M MPOSKTHOW JCSITENLHOCTH, HABBIKAMH
paspernieHus mpodsieM, CocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUICCKHX 337249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCII0JIb30BaTh PA3JIMYHBIC BUABI JEATCIILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHUpOBaTh HAYYHBIA THUI MBIILUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUSBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUTNOTe3y ©€ pelIeHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJNYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBAThH MPUOOPETEHHBIN OIIBIT;

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

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHICCKyH0 oOnactu
KU3HECATCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeiH;

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

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWUKAX MHPOpMammu (TEKCTe Y4eOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBFOTEPHBIX
0azax HaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3NIUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCT;

(dbopMynHpoOBaTh 3alpochl U TNPUMEHATh pPa3IUUHBIE METOIBI TPH TOMCKE M OTOOpE
onosornyeckoit nHpopMaIuu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

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

UCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CPEACTBAa IMPU pPadoTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUECKUE, (U3MUSCKHE M MATEMATHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIJIETh HAaBBIKAMU pACIIO3HABAHUA U 3alIUTHl  MHPOpMAIMK, HWH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

1) o6menmue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
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CYXJEHHUS OTHOCHUTEJIbHO BBIIOJHEHUS IIpelaraéMoi 3ajaud, Yy4YUThIBaTb HWHTEPECHl U
COIJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBA OOLICHHS, INMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIMKTHBIX CUTYAIMH, YMETh CMIT4aTh KOH(QIUKTHI U
BECTU NIEPETOBOPHI;

BIIJETh PA3JIMYHBIMU CHIOcOOaMu OOIIEHMSI M B3aMMOJCHCTBHUS, MOHUMATh HaMEpPEHUs
IPYruX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJEICTBUS NPHU peLIeHUH yueOHOM 3a1auu;

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

MPUHUMATh LEeJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JIEUCTBUM, PACHPEACNISATh POJIU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

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

IIpeiaraTb HOBBIE INPOEKTHI, OLICHMBATh UACH C IMO3ULUN HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OUOJIOTMUECKUE 3HAHUSA JUId BBIABICHMS HpoOJIeM U HX pEUIeHHs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3OPOBBIO M 3J0POBBIO
OKPYKAOILUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (DPOPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYIUIIMK B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B IESITEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
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BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'MX IIPU aHAIU3€ PE3YJIBTATOB JCATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npeaMera «buosiorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NESITENbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallMsiX, a TakXKe B pEaJbHBIX >KU3HEHHBIX CUTYyallUsAX, CBS3aHHBIX C Ouosorued. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPEACTABICHBI 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
€CTECTBEHHBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPKaHUE OMOJOIMUECKHX TEPMHUHOB M MOHSITHMN: JKU3Hb, KIIETKA,
opraHusM, Meraboysmu3M (0OOMEH BEIIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoayKuus), HaCIEICTBEHHOCTh, U3MEHUUBOCTh, POCT M Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHsl (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuii H. 1.
BaBuiosa), onpeaensaTh rpaHULbl X IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIIa/IeTh METOJaMHM Hay4yHOTo IO3HAHUS B OMOJIOTHMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBICHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
SKCIEPUMEHTA, BBIJIBUKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIeyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAyYHBIX IOHSITH,
TEOpUil U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUYyAIbHOTO Pa3BUTHUS
OopraHusMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /IS IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
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0€30IIaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOTO TOBEJICHHS B OKPYKAIOLIEH NPUPOJHON cpeae, MOHMMaHHEe HEO0OXOAMMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME peIllaTh JJIEMEHTAapHbIE TI'E€HETHMYECKUE 3aJaud Ha MOHO- U JUTHOpHIHOE
CKpEILMBAHUE, CLEIUICHHOE Hacl€0BAHUE, COCTABJIATh CXEMbl MOHOTHOPUIHOTO CKPELIUBAHUS
JUIS TIpE/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, Hay4YHO-TIOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEIUILIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHbMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

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

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe M POJM OWOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAaMOTHOCTH YeJIOBEKa JUIsl pElIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUN: BUJI, TOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbI) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, OSKOJOrM4Yeckue (HaKTOpbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, [IeNH MUTaHUs, SKOJOrMuecKas nmupamuia, OuoreoneHos, ouochepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs SBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHuUs: O
o6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMMO3HAaHUS B OMOJIOTHMHU: HAONIOJCHHWE U OINHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus U MpPOBEACHHE OHUOJIOTHUYECKOTO
AKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIbI HA OCHOBAHUH TOJTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHUYMBOCTH, E€CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U MOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOPOTa BEILECTB U OHMOT€OXMMHUYECKUX ILHKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€IIbI0 00eCcTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYKAIOIIMX JIIOJEH, COONIOAEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKPY)KAIOLIeH NPUPOJHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTHU
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WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BEILIECTB U SHEPTUM B IKOCUCTEMAX (LIETH MUTAHMUS);

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

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE W YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 K 1
WBBIE CHCTEMBI M UX OpraHu3aIus 0 0 htts://m.eds00.ru/7f41c292
bu6moreka [IOK
X i 1 1
3 UMHYECKHUI COCTaB M CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIIETKHU 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1 0 0
CCPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprann3Mbl i OKpykalolas cpesa ° 0 https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 1 0 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ce74
bu6mmoreka [IOK
5 P 2 0 0
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 95
[TPOTPAMME '
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

26



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
BBonnslit nactpykrax no Th. bubnnorexa [JOK
1 BxoaHOM KOHTPOJIb (TECT) 1 0 0 https://m.edso0.ru/863e6122
buonorus B cucreme Hayk https://m.edsoo0.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas pabora
2 NIQ) lp«Il/IICHOJ'III))SOBaHI/Ie pa3lJ)qumx 1 0 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJOTHYECKUX OOBEKTOB
3 buosnornueckue cuCTEMHI, 1 0 0 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yYEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma 1 0 0 bu6mmoreka [IOK
1 MUHEpaJIbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OSIKOB 1 0 0 https://m.eds0o.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 0 05 bubnuoreka [IOK
KaTaJIMTHYECKON aKTHBHOCTH https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yraesozet. Jrie L 0 0 https://m.edso0.ru/863e6870
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hykaenriosoie kncaotsl. AT® 0 https://m.edso0.ru/863e6d5¢c
9 KonTponeHas padoTa 3a | 0 bubnuorexa [JOK
TPUMECTP https://m.edsoo.ru/863e6e88
AHanu3 KOHTPOJIbHOM pabOTHI.
Hcropus u MeTopl N3ydeHUs
10 knetkn. Knerounas reopusi. 0
Knerka kak nenocTHas »xuBas
cucTema
Crpoenune syKkapruoTHYECKON
kietku. JlaboparopHast padota Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKkTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢
TrOTOBBIX MUKpOIIpenapaTax u ux
OTIMICAHHE»
bu6mmoreka [IOK
12 OOMeH BelecTB WX MeTaboIu3M 0 https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 doTtocuHTe3. XEMOCHHTE3 0 https://m.eds00.ru/863e7¢98
. bu6mmoreka [JOK
14 uepreticciuii oOmen 0 https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKH.
Jlenenue kiaeTku. MuTo3.
15 JlaGopatopHas padota Ne 3 05 bubnuoreka [IOK

«Ha6.]'IIO,[[eHI/Ie MHUTO3a B KJICTKax
KOHYHMKA KOPCIIIKaA JIYKa Ha
TOTOBBIX MUKpOIIpCIIapaTax»

https://m.edso0.ru/863e7dc4
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocunTes Oenka. Peakimst 0 bubmuoreka [JOK
MaTPUYIHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [{OK
17 Tpancmiuus — rocurres denxa 0 https://m.eds00.ru/863e796e
18 KoHnTtponrHas padora 3a 2 0 bubmmoreka [{OK
TPUMECTP https://m.edso0.ru/863e7540
AHanu3 KOHTPOILHOM paOOTHL.
HeKneTquaﬂp(bopMa )IfI/ISHI/I - Bubmuotexa LIOK
19 BpyCEL. DOPMEL PAIMHOKEHIA 0 https://m.edso0.ru/863e81b6
' https://m.edsoo.ru/863e831e
OpPraHU3MOB
. bu6moreka [IOK
20 Meitos 0 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
KJ1eToK. OII0OTBOPEHHE.
JlabopaTtopnast pabota Ne 4 bubmuorexa [JOK
21 0.5
«M3ydenune cTpOEHHS MOJOBBIX https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHKpOIIpenapaTax»
29 NuauBunyanbHOE pa3BUTHE 0 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 Hacnez[CTBeHHocyTKH u 0 bubmorexa [JOK
https://m.edsoo.ru/863e862
W3MEHYHBOCTH
3aKOHOMEPHOCTH HACJICAOBAHUS
24 HpI/IBHaKO]l':. MOHorI/I6pI/IIj:[H0e 0 bubnorexa HOK
https://m.edsoo.ru/863e8878
CKpeIllUBaHHE
o5 JuruOpuHoe cKperuBaHue. 0 bu6mmoreka [JOK

3aKO0H HE3aBHCHUMOIO

https://m.edso0.ru/863e89a4
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HacCJICAOBaHUs ITPU3HAKOB

CleIieHHOE HacIeI0BaHNIE
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yyenue pe3yapTaToB

bubmmorexa [{OK

26 MOHOTHOPHIHOTO U TUTHOPHTHOTO 05 https://m.edso0.ru/863e8c60
CKPCIIUBAHUS Y IPO30(HITBI HA
TOTOBBIX MUKPOIIpErapaTax»

97 I'enernka mona. HacnemoBanue 0 bubmmoreka [{OK
MPU3HAKOB, CIIETUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3MeHYHUBOCT®.

Henacnencrsennass I3MEHUYNBOCTD.
JlaGopaTtopras paborta Ne 6.
28 I/I3y‘l§HI/IepMOJII/II:)(1)I/IKaHI/IOHHOI71 0.5 bubamorexa LOK
https://m.edsoo.ru/863e8efe
W3MEHUYHBOCTH, TTIOCTPOCHHE
BapHUAITMOHHOTO Psijia U
BapHallMOHHOW KPUBON»
HacnencrBenHas H3MEHYHUBOCTD.
JlaGopaTopnas pabota Ne 7. bubmuoreka [JOK

29 . 0.5
«AHaIIM3 MyTaIi y Jp030QHITBI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOTIpEIapaTax»

30 ['eneTnka yeaoBeka 0 Bubmuorexa LIOK

https://m.edso0.ru/863e8d78
Hrorosas KOHTpOJIbHAs padoTa.

31 «HacnencrseHHOCTE U 0
HW3MEHUYHMBOCTH OPraHU3MOBY

32 Cenekuus Kak HayKa M IIpoLiecc 0 bubmorexa HOK

https://m.edsoo.ru/863e9214

33 MeTtoapl ¥ TOCTHKEHUS CEJIEKIINU 0 bu6mmoreka [JOK
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

pacTeHUi 1 KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus Kak oTpacib 1 0 0 bubmuoreka [IOK
MPOM3BO/ICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O0 34 3 4
[TPOTPAMME
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
BBoaubii nactpykraxk no Th.
1 BXOiHOﬁ MOHI/II”)FZI;)I/IHF (TecT). 1 0 0 Brbmiorexa LIOK
N https://m.edso0.ru/863ea20e
DBOJIIOLUS U METObI €€ U3yUECHHUSI
5 Hcropus pasBuths npeacTaBiIeHUR 1 0 0 bubnnorexa [JOK
00 3BOJIFOLNH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Murkpoor oo 1 0 0 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHUIIAa BUJIA ¥ SBOJIIOIHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»
5 JIBmKyImue cuiibl (3JIeMEHTapHBIC 1 0 0 bubmuoreka [JOK
(baxTOpHI) IBOIIOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 0 0 https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BoOMIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 0 05 bubnnoreka [JOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 0 0 bubnuoreka LIOK
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MakposBoJtorui. HeoOpaTumMocTsb
3BOJTIOLHH.

https://m.eds00.ru/863e9cle

KonTponeHas padoTa 3a |

9 0
TPUMECTP
AHanu3 KOHTPOJIbHOM pabOTHI.
10 Wcropus xu3Hu Ha 3emiie U 1
METO/IbI €€ U3Yy4YECHUS
11 ['mnoTe3bl MPONCXOKACHUS KUZHH 0 bubnuorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
PasButne xxn3Hu Ha 3emite o 3pam bubnuoreka [JOK
12 0
U TepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PacCTUTENBHOTO U KUBOTHOTO MUDA.
[IpakTrueckast padota Ne 1 bubmuorexa [JOK
13 0.5
«M3ydeHune UCKOMMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTEKIIHSIX»
CoBpeMeHHas cucrema bubnuoreka [JOK
14 0
OpPraHH4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOIIOMS YEJIOBEKA 0 bu6mmoreka [JOK
(aHTpOMIOreHEe3) https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl ((hakTopsl) 0 bubnnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU 0
YeJoBeKa
18 UYenoseueckue packl U IPUPOJHbIE 0 bubnuoreka [IOK
aJanTannuy YejIoBeKa https://m.edsoo0.ru/863eaea2
19 KonTposnpHas paboTa 3a 2 0
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TpuMecTp. «BO3HUKHOBEHME U
pa3BUTHE )XKU3HU HA 3emiie)»

AHanu3 KOHTPOJIbHOM pabOTHI.

20 0
DKoJIorus Kak HayKa
Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubnuorexa [JOK
21 0
(bakTopsI https://m.edsoo.ru/863eafec
AOGuoTtuyeckue (HhakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckne 0COOEHHOCTH
22 paCTSI({bI/Iﬁ 13 Pa3HBIX MECT 0.5 bubnuorexa LIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTtopnas pabota
No 4. «Bnusinune cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6mmoreka [IOK
23 buotiiecie pakTopu 0 https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTHUKU
nonyssinud. [IpakTudeckas pabora
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISIIMKA pa3HBIX BUOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — 0 bubmuoreka [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI 0 bubnuoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKa3aTeNn
97 KOCUCTEMBI. DKOJIOTUUECKHUE 0 bubmuoreka [JOK

nupamuabl. CBOMCTBA SKOCUCTEM.
Cyxkueccus

https://m.edsoo.ru/863eb5fa
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28 [Ipupoanbie 3KxocHCTEMBI 1

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — rinodanbHas 1 0 bubnmoreka [JOK
IKOCHCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH TBOBAHUS

31 6:10(z:¢)(;pif I;JHOBZII;ICGTCBO (E)S ’ 1 0 bubmmorexa LIOK
Suocdepe Jemm, https://m.edsoo.ru/863ebd16

32 HroroBast KOHTpOJBbHAS padoTa 1 0

33 CocytiecTBoBaHUE MTPUPOIBI U 1 0 bubnuorexa [JOK
YeI0BeYeCTBa https://m.edsoo.ru/863ebale
Peseprubriit ypok. O600meHne

34 TeMbl «Coo0rIecTBa u 1 0
IKOJIOTHYECKHUE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 35

I[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHWUH O MECTE M POJM OWOJIOTMM B CHUCTEME HAy4HOTO
3HaHMUSI €CTECTBEHHBIX HAyK, B ()OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4yHOM KapTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHUS; O BKIIAJI€ POCCUMCKHUX U
3apy0exHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUU; (YHKIIMOHAJIHHOU

TpaMOTHOCTH YCJIOBCKA JJId PCIHICHUA )KU3HCHHBIX 3a/1a4

YMeHHne packpbiBaTh COJEp)KaHHE OWOJOTUYECKUX TEPMUHOB W TIOHSTHMA:
JKW3Hb, KIJIETKa, OpTaHu3M; MeTa0oiau3M (OOMEH BEIIeCTB W IPEBpAIICHUE
SHEPTHH), TOMEOCTa3 (CaMOpEeTyJslus), YpPOBHEBas OpraHU3alus >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (penpoaykuus), HaCJIEJICTBEHHOCTb,

U3MEHYUBOCTD, POCT U Pa3BUTUC

YMmenue wuznaratb OHOJIOTHYECKHE TEOpHHM (KJIETOYHAs, XpOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Menaens, T. Moprana, H./. BaBuiiosa) u yuenus (o
IIEHTpaX MHOTO00pa3usi M TMPOUCXOXKACHHS KyIbTypHbIX pactennii H.U.

BasuiioBa), onpenenaTs rpaHulbl UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM

VYmenune BJIaACTb MCTOJJaMU HAYYHOI'O IIO3HAHHA B OuooTun (Ha6J’IIO,Z[eHI/Ie n
OIIMCAaHUE XHUBBIX CUCTEM, ITPOLECCOB U HBHGHHﬁ; opraHus3anusa U IMPOBCACHUC
OHOJIOrMYECKOIO OKCIICpUMCHTA, BBIJIBXKCHHEC THIIOTC3bI, BBISIBJICHHC
3aBUCHUMOCTHU MCXKIAY HCCICAYEMBIMU BCIWYMHAMU, 00BsACHEHHE IMMOJIYUYCHHBIX
PE3YIbTATOB, HUCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ " 3aKOHOB;, YMCHHC

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

YMeHHue BBIJCIATD CYHICCTBCHHbBIC IIPU3HAKKW BHPYCOB, KJIICTOK IMPOKApHUOT U
9YKapuoT, OHAHOKJICTOUYHBIX W MHOI'OKJIICTOYHBIX OPraHU3MOB; 0COOEHHOCTH
IIpoucCcCcoB obMeHa BCHICCTB W IIPCBpAIICHUSA SHEPIUU B KIICTKC, (1)OTOCI/IHT€321,
IIaCTUYICCKOTO M OHCPIrCTHYCCKOIO 06M6Ha, XCMOCHHTEC3a, MHUTO34, Meﬁo:;a,
OINIOAOTBOPCHUS, PAa3MHOXCHUA, HWHIAUBUAYAJIBHOT'O Ppa3BUTHUA OpraHU3Ma

(oHTOTCHE3)

YMmenue NPUMCHATH IIOJTYUYCHHBIC 3HAHUA JIA OOBSICHEHHUSI OHMOJIOTHYECKUX
IMponeccoB U HBHCHHﬁ, UL TPUHATHA TPAKTUUCCKUX peIlIeHI/Iﬁ B IIOBCEOHEBHOI
JKHN3HH B LOCIAX oOecneueHrsT O€30MMaCHOCTH CBOETO 3A0POBbA W 3O0POBbBA

OKpYKaromux J'IIO,Z[CI‘/’I, COGJ’IIOI[CHI/I}I HOpM TI'pPaMOTHOro TIOBCACHHA B
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OKpYKAoIel MPUPOTHONW cpefie; MOHMMAHUE HEOOXOJAUMOCTH UCTIOIb30BAHUS
JOCTH)KEHUI COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH ISl PalMOHAIBHOTO

MIPUPO/I0II0JIL30BAHUS

Ymenue pelaTh 3JICMCHTAPHBIC TCHCTUYCCKHUEC 3aJa4 HaA MOHO- U III/IFI/I6pI/II[HO€
CKpCUIMBaHUC, CICIINIICHHOC HaCJICJ0BaHUC, COCTaBJIIATH CXCMBI
MOHOFI/I6pI/I[[HOI‘O CKpCIIMBAaHUA AJId NPCACKAa3aHUs HACICAOBAHUS ITPU3HAKOB Y

OPraHu3MoOB

YMeHne BBINOJHATH J1a0OpaTOpHBIE W MPAKTUYECKHE pPadOTHI, COOIIONATH

MpaBuJIa MpU padboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHYECKH OIEHMBaThb M  HHTEPIPETHPOBaTH  HHMOpMALHIO
OMOJIOTUYECKOTO COJAEpKAaHMsI, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3
pasznuuHbIX ucTouHUKOB (CMMU, HaydyHO-mOMyNsApHBIE MaTepHalbl); 3THYECKUE

ACIICKThI COBPEMECHHBIX I/ICCHC}IOB&HI/Iﬁ B 6I/IOHOFI/II/I, MECIHUIINHE, OMOTEXHOJIOTUH

10

YMeHnue coznaBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIEHNUs, 00001as
OnoyoTNYecKyl0o HMH(OPMAIMI0 W3 HECKOJIBKHMX HMCTOYHUKOB, TPAMOTHO

WCII0JIb30BaTh MOHATUHMHBIN anmapat 6MoJ0THI

11 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHusi

ChopMUPOBaHHOCTh 3HAHWUH O MECTE M POJIA OHMOJIOTHH B CHUCTEME HAy4yHOTO
3HAaHUSl €CTECTBCHHBIX HAayK, B (DOPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa ¥ Hay4HOTO MHUPOBO33PEHUS; O BKIIAJE POCCHUCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH; (DYHKIIMOHATHHOM

I'PaAMOTHOCTH YCJIOBCKA I PCHICHUA ) KU3HCHHLIX 3a1a4

YMeHHe packpbiBaTh COACpKaHWE OMOJOTHYCCKUX TEPMHUHOB M TOHSTHHA: BHI,
HNOMYNALMS, TeHO(DOH I, SBOJIONUMS, IBIXKYIIUE CUIbl ((PaKTOpBI) SBOJIIOLMU,
MPUCTIOCOOICHHOCTh OPraHU3MOB, BUI000pa30BaHUe, SKOJOTHIECCKUE (PAKTOPHI,
SKOCHUCTEMA, TNPOAYLEHTHI, KOHCYMEHTbI, pEAYUEHThl, LENU MNUTaHUus,

9KOJIOTHYECKask MUpaMuia, OMoreoneHos, obnocdepa

YMeHue u3narath OHOJIOTHYECKHE Teopuu (IBotoinonHas Teopust Y. JlapBuHa,
CHHTETHYECKAs! TEOPHsI BOJIIOLINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOIBIIIIEBOTO
cxonctBa K.M. bapa, uepenoBanus TIIaBHBIX HANpaBICHUN U IyTEH DBOJIOIUH
A.H. CesepuoBa, yuenus o Owmocdepe B.M. Bepnanckoro), ompenensirsb

T'paHUILbl UX MIPUMCHUMOCTH K ) KUBBIM CUCTCMaM
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YmMmenue BJIAACTh MCTOJAaMH HAYYHOI'O ITIO3HAHUSA B OouoJioruu (Ha6J'IIOI[€HI/I€ u
ONMCAaHUC KHUBBIX CUCTCM, IMTPOLUECCCOB U ﬂBJIGHHfI; opraHusanus U MpoBCACHUC
OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABWXKCHUC THUIIOTE3bI, BBIABJICHHUC
3aBUCHUMOCTHU MCXKIAY HCCICAYCMBbIMU BCIWYMHAMU, 00BsACHEHNE MOJIYYCHHBIX
PE3YIbTATOB, UCIIOJB30BAHHBIX HAYUYHBIX HOHSITI/Iﬁ, TGOpI/H\/JI M 3aKOHOB; YMCHUC

ACJIaTh BBIBOABI HA OCHOBAHUWHU IOJYUCHHBIX pe3y.HI)TaTOB)

VYMmenne BbIACIIAATE CYHICCTBCHHBIC IIPU3HAKU CTPOCHUA 6I/IOJIOFI/I‘-I€CKI/IX
O0OBEKTOB: BHJOB, MOMYJISALUH, NPOIYLEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM; OCOOEHHOCTH TMPOILIECCOB HACJIEICTBEHHOU
W3MEHYUBOCTH, ECTECTBEHHOTO 0TOOpa, BU000pa30BaHUs, TPUCTIOCOOICHHOCTH
OpraHWU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBI, IMEepeHoca
BCIICCTB M IIOTOKAa OJHEPTHUHU B OJKOCHUCTEMAX, AHTPOIIOTICHHBIX H3MEHEHUN B
9KOCHUCTEMAaX CBOEW MECTHOCTH, KPYyroBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX

IIUKJIOB B Onocdepe

YMeHue NpUMEHATh MOJydyeHHbIe 3HaHWS JUIsl OOBSICHEHHS] OMOJIOTHYECKHX
MIPOLIECCOB U SIBJICHUM, A1 IPUHATHUS IPAKTUUECKUX PEUICHUN B ITOBCEIHEBHON
KU3HU B LENIX oOecrieuyeHus OE30MaCHOCTH CBOEro 370POBbsl U 3/I0POBbA
OKpYXaIOIUX JIIOJEeH, COOMIOAEHUS HOPM TIpPaMOTHOIO IOBEIEHHUS B
OKpy>Karolllel MPUPOJHON cpesie; MOHUMaHUue HEOOXOJUMOCTH HCIOJIb30BaHUS
NOCTHKEHUU COBPEMEHHOM OHoJIOrNu U1 palMOHAIBHOTO

MIPUPOIOTIOIE30BAHUS

VYmenune peaTtb 3JIEMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4u, COCTaBJIATH CXEMBI

IEpEHOCA BEIIECTB U DOHEPTUU B SKOCUCTEMAX (HCHI/I HI/ITaHI/Iﬂ)

YMeHue BBINONHATH Ja0OpaTOpHBIE M MpaKTUYeCKHe paboThl, CcOOMIOAATH

npaBujia Ipu padoTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYIOBAaHHEM

YMeHue KpUTUYECKH OICHMBAaThb U  HHTEPIPETHPOBaTH HHMOpMALHIO
OMOJIOTUYECKOTO COJAEpKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
paznuunbix  ucroyHukoB  (CMU,  HayuHO-TIOMyNsipHBIE — MaTepUabl);
paccMaTpuBaTh IJI00ANbHBIE AKOJIOTUYECKHE MPOOJIEMBl COBPEMEHHOCTH,

(I)OpMI/IpOBaTB 110 OTHOIICHHUIO K HUM CO6CTBCHHYIO ITO3UITHUIO

10

YMeHue co3jiaBaTh CcOOCTBEHHBIE MUCbMEHHBIE U YCTHBIC COO6H.[€HI/IH, 06061_[18.5{
6I/IOJ'IOI"I/ILIGCKYIO HH(bOpMaHHIO N3 HECKOJIbKUX HUCTOYHHUKOB, TI'PAaMOTHO

HCIIOJIb30BaTh MOHITUUHBIN arrapar OHOJIOTHH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

buonorus kak Hayka

1.1

buomornss — Hayka o kuBOM mpupojne. Ponp Ouonormm B (opMUpOBaHHU

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Metonpl MO3HAaHUSA KUBOW MpUpoAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCAHUE,
U3MEpeHne, KiIaccupUKalus, MOJESINPOBAHUE, CTAaTUCTHYECKass oO0pabdoTka

JTAHHBIX)

JKuBBIe cucTeMBI 1 HX opraHusanunsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: Ouosoruu. CBoiicTBa

OMOCHCTEM B UX pazHOOOpasue

2.2

YpoBHU OpraHuzanuu OHMOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOYHBIMH,

OpraHU3MEHHBIN, MOMYISIIUOHHO-BUIOBON, IKOCUCTEMHBIH, OrochepHbIi

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIEMEHTBhI: MaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |

MHHEPaJIbHBIX BellecTB B kKieTke. [lopaepxanne ocMoTuueckoro 6agaHca

3.2

benku. CoctaB m cTpoeHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCJIKOB.
He3zamenumMble W 3aMEHUMBIE AMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl OEIKOBOM MOJIEKYIbI (IE€pBUYHAs, BTOPUYHAsS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOiicTBa OeikoB. buosornueckue
(dbyHKIMH OEITKOB.

®epMeHThl — Ouosoruueckue kartanuszatopbl. CTpoeHue (epMeHTa: aKTHBHBIN
HeHTp, cyoctpaTtHas crneuuduunocts. Kodepmentsl. Burtamunsl. OTnnyus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYrneBoapl: MOHOcaxapuabl (TIOKO3a, prubo3a U Ae30KCUprb03a), Aucaxapuabl
(caxapo3a, nakTro3a) W moaMcaxapuibl (Kpaxmall, TJIMKOTEH, IIeJUTI0NI03a).
buonoruueckue GpyHKIIUN yTriIeBOIOB.

Jlunuasl:  TpUrMUepuAbl,  crepounbl,  ¢dochomunuael.  ['mapoduisHo-
rusipooOHbIe cBoMcTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE

YrijieBo0B, OCIIKOB U JIMIIUAOB KaK UCTOYHHUKOB SHEPTHUU

3.4

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX
kucnoT. Crpoenne u ¢ynkuun [IHK. Crpoenne u ¢ynxiuun PHK. ATO:

CTpoeHHUE U (PyHKLIUU

3.5

]_II/ITOJ'IOPI/IH — HayKa O KJICTKC. Knerounas TCOpHsL. MeTtoapl N3YYCHHS KIICTOK
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3.6

Knerka kak nenoctHas xuBasg cucreMa. OOmue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHas mMemOpana, mojekynsl JJHK kak reHermdeckuid ammapaT, cucTema

cuHTEe3a Oerka

3.7

Tunel kKeTok: 3yKapruoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTHyeckoi  kietku. Kierounas crenka  Oakrepuii.  Ctpoenue
JYKapUOTHYECKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

IpUOHOM KIIETKH

3.8

[loBEepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢yukimu. [1nazmatrueckas meMOpaHa, e€ cBoiicTBa u ¢pyHkuuu. L{uronnazma u eé
opranoujipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'onbmku, m3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIIETKH:
MUTOXOHJpUH, MiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIACTHI. Buabl
miactua. HememOpaHHble OpraHouibl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKH, KIyTUKHA. DYHKIIMM OpPraHOWIOB KIETKH. BriroueHus

3.9

Anpo — perynaTopHblii 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI0uKa,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEECTB B KIIETKE

}KI/I3H6I[65[TGJ'IBHO CTh KJICTKH

4.1

OOmeH BemiecTB, WM METa0oIn3M. AcCCUMUIANUS (TUTACTUYECKH OOMEH) |
JTUCCUMUIISALINAS (PHEPTETHYCCKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
MeTabonm3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(HBINA U TeTepoTpodHBIA. PoJb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

dotocunTe3. CBeroBast U TeMHOBas (a3bl hotocuHTe3a. Peakiuu hoTocunTesa.
OddextuBHOCTL PoTOCHMHTE3a. 3HAYeHUE (POTOCHHTE3a IS KU3HHU Ha 3emile.
Bnusiaue ycnmoBuwit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHHS €rO
IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMeH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHHUEC U
AKKYMYJIIMPOBAHUEC SHEPruu B KIICTKEC. OTansl QHCPICTHICCKOIO oOMeHa.
I'mukonus. EpO)KeHI/Ie n €ro BHUIHI. KI/ICJ'IOpO)IHOG OKHCJICHHUEC, WJIN KIJIICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO OOMEeHa

4.4

Peakiiun matpuuHoro cuHTesa. ['enetnueckas unpopmanus u JJHK. Peanuzanus
reHeTH4eckoil mHpopmanuu B KieTke. ['eHeTHdeckuit KOJ M €ro cBoiicTBa.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Koauposanue amuHokucaot. Posib pubocom B GrocunTe3e Oenka

4.5

Hexnerounsle (opmbl ku3HM — BHpYChl. Mcropus otkpeitus BupycoB (/.M.

41




WBanoBckmii). OcCOOEHHOCTHM CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. boye3sHu pacTeHHid, >KUBOTHBIX M 4YEIIOBEKa, BBI3BIBAEMEIC
Bupycamu. Bupyc ummyHoneduuurta yenoseka (BUY) — Bo3dynutens CIINa.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KieTounslii 1WKI, WM KU3HEHHBIA MK KIeTKU. MHTepdasza u MHUTO3.
[Ipoueccel, npoTekatomue B uHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIL.
JuniouHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[lurtonornyeckne OCHOBBI PA3MHOXEHUS W HWHAMBUIAYAJIbHOTO Pa3BUTHS
OpPraHNU3MOB.

Henenune xierku — muto3. Cragum mutoza. [lpouecchl, mpoucxonsdiue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MHUTO3a

5.2

@opMBI pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe M TojoBoe. Buasl Gecrmosoro
pa3sMHOXEHHS: JIeIEHHEe HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHMe, BEreTaTUBHOE pPa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECIOJIOrO.
Meiio3. Cramuu Meiio3za. Ilpouecchl, mpoucXonsflue Ha CTagusix Menosa.
IToBenenue xpomocoM B Meino3e. Kpoccunrosep. buonorndeckuii cCMbICT U

3Ha4YeHUE MeHo3a

5.4

I'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKH U AuyHUKUA. OOpa3oBaHHE U Pa3BUTHUE IMOJIOBBIX KIETOK —
rameT (crepMaTro3ouj, SilieKiieTka) — cruepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA ﬂﬁHCKJICTOK " CIICPMATO30M10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFCHCS

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobnenue, ractpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. THIbI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HempsiMoe (IHMYuHOYHOe). BrusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
ypOJICTBA.

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

CTaluu pa3BUTHUA

HacneacTBeHHOCTh M H3MEHUYUBOCTD OpraHnu3MoOB

6.1

Hpe;[MeT M 3aJa4u ICHCTUKH. HCTOpI/IH Pa3BUTHA I'CHCTHUKU. Bknan pOCCHﬁCKHX
n 3ap}I6e)KHLIX y‘-IéHLIX B  pa3BUTUC T CHCTUKMU. Metoasl T'€HETUKU

(FH6pH,Z[OJ'IOFH‘-ICCKHﬁ, HHTOFCHCTHHCCKHﬁ, MOJICKYJIAPHO -FCHCTHHCCKHﬁ).
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OcHOBHBIEC I'€HCTUUCCKHC MOHATHS. | eHeTHUYecKas CHUMBOJIMKA, UCIIOJIb3yCeMasd B

CXEeMaxX CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HAacJel0OBaHUs IPU3HAKOB, yCTaHOBJIEHHbIe I. Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokoyieHus. [lpaBwiio JOMHMHHpOBaHMs. 3aKOH pacIUEIUICHUS IPU3HAKOB.
I'unioresa uncroTel ramer. [lojIHOE M HENMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe CKpemmuBaHue. 3aKOH HE3aBHCHMOTO HACIEIOBAHUS MPH3HAKOB.
[{utoreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpeunuBanue.  lMcnosp3oBaHME — aHAIM3HPYIOIIETO  CKPELIMBAHMS — JJIA

OTIpe/IeNIEHUs] TeHOTHUIa 0CO0U

6.3

CuernieHHoe HacnefoBaHue npu3HakoB. Pabdora T. Moprana no cuenjieHHOMY
HacleIoBaHUIO TreHoB. Hapymienuwe cremieHuss TE€HOB B pe3ysbTare
KPOCCHHIoBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTU. [eHeTrnueckue
KapThl.

I'enernka mosia. XpoMOCOMHOE OINpeeNeHHe IMoja. AYTOCOMBI M TOJIOBBIE
XpPOMOCOMBI. I'omorameTHele © TeTCPOTaMETHBIC OPIraHU3MBI. HaCJ'IeJIOBaHI/Ie

IIPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

H3menurBocTh. BHABl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAcICJACTBEHHAs.
Ponb cpenbl B HEHACIENCTBEHHOW  W3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOJM(DUKAITMOHHOW W3MEHYHMBOCTH. BapuanuoHHBINM psAa U BapHAIMOHHAS
kpuBasi. Hopma peaknum mpusHaka. KoymuecTBeHHBIE M KadyeCTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBOMCTBA MOAU(PHUKAITMOHHON H3MEHUNBOCTH

6.5

HacnencTBenHas, WIM TE€HOTHIIMYECKAs, H3MEHUYMBOCTh. KoMOHMHATHBHAs
W3MEHYMBOCTh. Mei03 M TOJOBOW TpollecC — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kiaccudukamus MyTaruii:
T€HHBIE XPOMOCOMHBIE, FT€HOMHBIC. YacToTa ¥ MPUYMHBI MyTaluii. MyTareHHbIC
(bakTOphI. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBoctr H. 1.

BasuioBa

6.6

I'enetnka uyenoBeka. KapuoTtun denoBeka. OCHOBHbIE METOJbl TI'€HETUKU
YeJoBeKa: reHeaNorn4eckui, OJIM3HELIOBBIH, LIUTOT €HETHUUYECKHH,
OMOXUMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe oOmpezeeHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHNE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE C
nomotpeto [I[P-ananuza. HacnencTBeHHble 3a00JeBaHUs YEJNIOBEKAa: T'€HHBIE
601€3HM, OOJIE3HU C HACIEACTBEHHON NpPEnpacoioKeHHOCThIO, XPOMOCOMHbBIE
6one3nn. ComaTuyeckue W TeHepaTuBHble MyTaluu. [IpUHIMOBI 310pOBOTO
oOpa3a JKM3HH, JAMArHOCTUKM, MPOQWIAKTUKA U JIEUYEHHs TIeHEeTHYECKHX
6ose3Held. MeanKo-reHeTuYecKoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEAUIIUHCKON

TCHCTUKU B MPECAOTBPAICHUHN U JICUCHUN I'CHCTUYICCKUX 3a00JICBaHHI YeIIOBEKa
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Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuusi Kak Hayka W TpoLEcC. 3apoXKICHUE CEJICKIUU U JOMECTHUKALIMSL.
Yuenne H.M. BaBunmoBa o0 TIIeHTpaX NPOUCXOXKICHUS € MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

OpOo/Ja, IITaMM

7.2

CoBpeMeHHbIE METOJbl CeJeKIMU. MacCOBBIi M WHAWBHIYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHUi M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YUCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MIOJy4eHUE NOJIMIUIOUIOB. JIOCTM)KEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

brorexHosoruss Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3ganusi pexkomOuHanTHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounele  KynpTypbl.  MEKpPOKJIOHAIBbHOE  Pa3MHOXKEHHUE
pactenuii. KioHMpoBaHHE  BBICOKOIIPOJYKTHMBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. ODKOJOTMYecKHe M 3Thyeckue mnpodisembl. MO — reHernyecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3BoJiOLMU.  [laneoHTONOTHYECKUE:  MOCIENOBATENBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, NepexojHbie (HOpMBI.
buoreorpaduueckue: cxoactBo u paznuuue ¢ayH U (IOp MaTEPUKOB U
OCTPOBOB. OMOPHUOJIOTMYECKUE: CXOJICTBA U PA3INYMs SMOPUOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTUYHEIE,
pYIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHW3MOB HACTIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IMyTeH y BCex

OpraHnu3MOB

1.2

9BOJ’IIOI_[I/IOHHE[$[ TCOpHUA . I[apBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUMKHOBCHUA
AapBUHH3MA. I[BI/I)KYH_II/IC CHJIbI 95BOJIOIMHM BHJIOB IIO Z[apBI/IHy (I/I36BITO‘IH06
PAa3MHOXKCHHUC IIPU OTPAHUYCHHOCTHU PECYPCOB, Heonpe;[enéHHa;I N3MCHYHUBOCTD,

60opb0a 3a CylIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)
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1.3

Cunrernueckass Teopuss sBoouud (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

Muxposontouus. [lonymanus Kak eIMHULA BUAA U 3BOJOLUA

1.4

JBwxymie cuibl ((akTopbl) SBONIOLMU BUIOB B MpuUpoje. MyTalMOHHBIN
nporecc ¥ KOMOWHATHBHAsS HM3MEHYHBOCTH. lIOMyISIIMOHHBIE BOJHBI U Ipeid
reHoB. M3onsiuiug u murpauus. EcrecTBeHHBIN 0T00p — Hampasisomuil hakrop
sBomoLH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOIeHHOCTh  OPraHM3MOB Kak  pe3ylbTaT dBosouuu. [Ipumepsl
pUCTIOCOOICHNH Y OpraHu3MOB. ApoMop(O3bl U UINOATATTAIIIH.

Bun u Bunoo6paszosanue. Kpurepun Bujga. OcHOBHbIE (OpMBI BUI000PAa30BaHUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  PopMbl  3BOJIIOLMU:  (UIIeTUYECKas,  JIMBEPIreHTHad,

KOHBEPreHTHas, napauieiabHas. HeoOpaTuMoCTh HBOJTIOIIH.

Bo3HUKHOBEHME M pa3BUTHE )KU3HU HA 3eMIIe

2.1

HOH&Y‘IHBIG MNpEACTABJICHUA O 3apOXIACHUNU IKHU3HH. HaquHe THUITIOTE3bI
BO3HHMKHOBEHHS JKHU3HM Ha 3emie: abuoresHes u IMaHCIICpMU. Xummueckas
3BOJIFOIIUA. BKCHepI/IMeHTaIII)HOC MOATBCPKACHUC XUMHYIECKOH 3BOJIFOIINU.
Hauanpabie stanmbl Ouonormyeckoit sposonuu. ['mnoresa PHK-mupa. IlepBrie

KJICTKHU U UX 3BOJIOLMA. (-DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIIT )XUBBIX OPraHu3MOB

2.2

Pa3zButne xu3Hum Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxeickas u
npoTepo3oiickas dpel. [laneosoiickas spa u €€ TNEpUOIbl: KEMOPHUICKUH,
OPJOBUKCKUM, CUIYPUMCKUM, JIEBOHCKUH, KaMEHHOYIOJIbHBIM, MEPMCKHUH.
Me3so3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, OPCKUMA, MEJIIOBOM.

Kaiinozoiickass »92pa u e€ nepuoAbl: MaJCOreHOBBIM,  HEOTCHOBBIH,
AQHTPOIOTEHOBBIA. XapakTepUCTUKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIIOLIUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOP( O3kl Y
pacTeHUid U >KUBOTHBIX. [losiBIeHuWe, pacuBeT U BBIMHpPAHUE TPYII >KUBBIX

OPraHnu3mMoB

2.3

Cucrema OPraHu4cCKOro MuHUpa KaK OTPaXXCHUEC OBOJIOIHHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

OBOJIOLMA 4YeIoBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue NpencTaBIEHUN O
IIPOMCXOXKICHUN 4YelloBeKa. MeTronpl u3ydeHus aHTpornoreHeza. Cxoactsa
pas3nuuus 4eJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHUE YETIOBEKA.

JBwxyiue cuibl (pakTopbl) aHTpornorenesa. HacnencrBeHHas M3MEHUHMBOCTD U
€CTeCTBEHHbIH 0TOOp. OOLIeCTBEHHBIH 00pa3 >XKWU3HU, WU3TOTOBJICHHE OpYAUN

TPy, MBIIIJICHUE, peYb
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2.5

OcCHOBHBIE CTaJUM U BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIOMMUTEKH, YenoBek
ymenslid, Yenosek npsaMoxonaumuid, YenoBexk HeanaepranbCkuii, YenoBek
pa3yMHblii. Haxoqku HMCKOTaeMbIX OCTaHKOB, BpEMs CYIIECTBOBaHHS, 00JacTh

pacrpocTpaneHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPOIIEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTPAIOUAHAS (3xBaTOpHANIbHAA), MOHIOJIOUAHAs (a3marcko-
amepukaHckasi). YepTbl NpUCHocoOIEHHOCTH MPEICTAaBUTENIEN YETIOBEUECKUX pac

K YCJIOBHSM CYyIeCTBOBaHUA. ENUHCTBO YenoBedyeckux pac. Kpuruka pacuszma

Opranu3Msl 1 OKpyXkarolas cpea

3.1

DKoJioTusl Kak Hayka. 3aJaud W paszienbl 3KOJOTMH. MeTOoJbl IKOJIOTHYECKUX
uccieoBaHui. DKoJlornueckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHad, HA3CMHO-BO3AylIIHAs, TIOUYBCHHAA, BHYTPHOPraHUu3MCHHAA

3.2

Oxosornaeckue  ¢aktopel.  Kriaccudukamuss  9KOJOTUYECKHX  (DAaKTOPOB:
abnoTHdeckre, OMOTHYECKHE W aHTPONOTeHHBIC. J[eWCTBHE DKOJIOTHYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotuueckue (QaxkTopbl: CBET, TeMIepaTypa, BIAXKHOCTb. DOTONEPHOIAU3M.
[Ipucriocobnennss OpraHM3MoOB K  JCHCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buosiornueckue puTMbl

3.4

buotnueckne dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCUCTBHI: KOHKYPEHIIHS,
XMIIHAYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIu3M (HaxjieOHHYecTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEUTpaau3M. 3HaueHHe  OUOTHYECKUX

BSaHMOHeﬁCTBHﬁ JJI1 CYIIECTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6IH€CTB3X

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MMOITYJIAI M. OCHOBHEBIE I10Ka3aTcjin
MNOMmyJIAluKu: YUCICHHOCTBb, IIJIOTHOCTBH, POXKIAEMOCTH, CMEPTHOCTH, IIPHPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH IOIYJISINUU U eé peryidanugd

COO6IJ_ICCTBa H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo opranu3mMoB — OuonieHo3. CTpyKTypsl OMOLIEHO3a: BHIOBA,
NPOCTpPaHCTBEHHAsA, Tpoduueckas (muimieBas). Bunsl-momunantel. CBsizu B

OHOIIEHO3E

4.2

Dkonoruveckre cucteMbl (d9kocuctembl). [lonstHe 00 2JKocucTeMe U
ouoreonieHo3e. DyHKIMOHATbHBIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOIYLIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU OJKOCHCTEMBI. [luIeBbie IeMd W CETH.

OcCHOBHBIE TOKA3aTEIM SKOCHUCTEMEL: 6HOMacca, MpoaAyKIuUs. OKOJIOTHYECKHUE
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MUpaMHUbl: TMPOIYKIMHM, YHUCIEHHOCTH, OuomMaccel. CBOICTBAa 3KOCUCTEM:

YCTOMUYMUBOCTD, CAMOPETYJISALMS, pazButue. CyKieccus

4.3

[Ipupoausle s3KOCHCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCUCTEMA XBOMHOTO WIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOT€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. Ypb6o3KkocuCTEMBL.
Buonornyeckoe u X0341HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpasne kak (akrop ycroiumBoctH 3kocucteM. CoxpaHeHUE

OHMOJIOTUYECKOT0 Pa3HOOOpasust Ha 3emIie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['paHuisl, coctaB U CTpyKTypa
ouocdepsl. Kuboe BemiecTBO U ero ¢GyHkuu. OcoOEHHOCTH OHOChepbl Kak
ro6anbHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBeCHME U oOOpaTHas CBS3b B
onocdepe. KpyroBopoThl BemeCTB U OHOTEOXMMHUYECKHE IHKIIBI 3JIEMEHTOB

(yrnepona, a3ota). 3o0HaAIBHOCTH OMoCchepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Ouochepe 3emun. AHTpONOTEHHBIE M3MEHEHUs B Owmocdepe.
['moGanbHBIE SKOTOTHYECKHUE TTPOOITIEMBI.
OcHOBa panMOHAJIBHOTO  YIPABICHUS NOPUPOJHBIMM pecypcamMu U HX

ucnosb3oBanue. JlocTkeHrs OMOJI0TUH U OXpaHa MPUPOIbI
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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 kmacc. [Taceunuk B.B., Kamenckumii A.A., Pyomos A.M. u np.; [lox penakuueit

[Taceunuka B.B. Aknimonepnoe o6mectBo «M3narensctBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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