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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
NOIX0A0B K (opMupoBaHHIO cojepkaHus ydeOHoro mnpenmera «buonorus» cocraBuim:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
O0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanun, a TaKKe MOJIOKESHUS O CIICIH(UKE OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEIEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4arOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszenaM W TeMaM, PEKOMEHIYEMYIO IMOCIEeI0BaTeIbHOCTh M3y4YeHUsI ydeOHOTO Marepuaia c
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEAMETHBIM M IPEJAMETHBIM pe3yibTaTaM oOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosornu (10—11 xmaccel, 6a30BBIii YPOBEHb) pPEaJIM30BaH IMPUHIIUII
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KHM3HU U OEpeKHbIM OTHOIIEHHWEM 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 OWMOJOTMH YJEIIeHO BHHUMAaHUE HCIOJb30BAHUIO MOJIY4EHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPODUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 11€TIeCO00pa3HOTO MOBEACHHS B OKpYXKAalollel MpUpPOJHOI cpele,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUoNoOrus» MPOJAUKTOBAHO HEOOXOTUMOCTBIO 00ECIeUeHUs YCIOBUM ISl PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS JiA: TMO3HAHUS 3aKOHOB JKWUBOHM TMPHPOJBI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 33Jau CpeHero oouero oopa3oBaHus, counanuzanuy odydaromuxcs. M3ydenne



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpaluy OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSAMH W3 JAPYTHX 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 COJAEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpPYKAIOUIeW NPUPOJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOW KapTMHE MHpa U LEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
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 NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 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.

JlocTikeHue Lenu u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4HOro IIO3HAHMI,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUs B OMOJOIMM HayYHBIX B3IJIS/I0B,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHUS OKPYKAIOIIET0 MHpa XKMBOM HMPUPOJIbI Ha
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

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

0CO3HAHME LEHHOCTH OMOJOTMYECKMX 3HAHUM Ul MOBBIIICHUS YPOBHS 3KOJOTMYECKON
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
3I0pPOBBIO, 000CHOBAaHHE U COOIO/IEHNE Mep MPO(PHIAKTHKH 32a00ICBaHHIA.

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

Jliis u3ydenust OuoJsioruu Ha 0a30BOM YPOBHE CPEIHETO OOIero oOpa3oBaHUs OTBOIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).

B cBs3u c coBmazeHueM JaT NPOBEICHUS YPOKOB C MPa3JIHUYHBIMU JHSMU IPOU3BEICHA
KOPPEKTUPOBKa MporpaMMbl. Yachl yIIOTHEHBI 3a CUET YKPYINHEHHUS AMJAKTUYECKUX €IUHUIL
(oObennHeHus: OIU3KKUX MO coJepx aHuio TeM ypokoB). Coaep:kaHne MpOoTrpaMMBbl, BKIIIOYasi BCE
TE€Mbl, IJIAHUPYEMbIE pe3yabTaThl W TpeOOBaHMS K 3HAHUSAM U YMEHHUSAM OOydarouiuxcs,
COXPAaHEHO B MOJIHOM 00BEME.

Bocnurarensnsiii noreHuuman npeamera «bHOJIOI Ay peanvzyetcs 4epes:

e TIpUBJEYECHHE BHUMAHUS 00YydaroOIUXCs K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha ypoKax
SBIIGHUHM, OpraHM3alMio0 WX pPadOTHl C MOJTyd4aeMON Ha YpOKE COLHMAIbHO 3HAUYMMOM
nHpopmaned — WHUIUUPOBAHUE €€ OOCYXKJEHHS, BBICKAa3bIBaHUSA OOYYaIOIIMMUCS
CBOEro0 MHEHHSI 10 €€ MOBO/1Yy, BEIPAOOTKHU CBOETO K HEW OTHOIICHUS,

e JICMOHCTpAIMIO OOYYAIOMIMMCS IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO IMOBEICHUS,
MPOSIBJICHUST YETIOBEKOIIO0MS M JOOPOCEpACYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOUIUX
TEKCTOB JJIsl YTEHUS, TPOOJIEMHBIX CHTYallUH JIJIsl OOCY)KICHHUS B KIJIACCE;

e TpPUMEHEHHWE Ha YpOKaX WHTEPAKTUBHBIX (opM paboTel € OOYyJAIOUUMMCS:
WHTEIUICKTYaJIbHBIX UTP, CTUMYJIUPYIOUINX TTO3HABATEIILHYI0 MOTHBAILIUIO O0YJarOIUXCS;
JHMIIAKTHYECKOTO Tearpa, IJ/Ie TMOJYYCHHbIE Ha YpPOKE 3HAHHS OOBITPBIBAIOTCS B
TeaTpaIbHBIX MMOCTAHOBKAX; IUCKYCCHH, KOTOpBIE NAIOT OOYYAIONIMMCS BO3MOYKHOCTb
pUOOPECTH ONBIT BEJACHUSI KOHCTPYKTUBHOTO JHMAJIOra; TPYIIIOBON pabOThI MM PabOTHI
B Iapax, KOTOpble ydaT OOy4aromMxcs KOMaHIHOW padoTe W B3aWMOJCHCTBHIO C
JIPYrUMH 00YUYaIOIIMMUCS;

e HMHHUIMHMPOBAHHE M TMOJACPKKY HCCIEIOBATENBCKON EATEILHOCTH OO0ydalolmuxcs B
pamMKax peald3ali UMH UHIUBUAYAIbHBIX U TPYIIOBBIX UCCIIEI0BATEIbCKIX TPOEKTOB,
YTO AacT 00y4aromMUMCs BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITETFHOTO PELICHUS
TEOpeTUYeCKON MpoOIEMBbl, HABBIK T€HEPUPOBAHUS U OGOpMIIEHUS COOCTBEHHBIX UJEH,
HAaBbIK YB&KUTEJIHHOTO OTHOIIEHUS K YYXXHUM HAeIM, 0(OPMIICHHBIM B paboTax APYrux
uccienoBaTeNield,  HaBBIK  NYOJWYHOTO  BBICTYIUIGHHS  Tepel  ayJuTOpHUeH,
apryMEHTHUPOBAHMS U OTCTaWBaHUS CBOCH TOUKH 3pEHUs
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COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1pl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHUE,
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 U NPAKTH4YECKUE PA0OThHI:

[Ipaktnueckas pabotaNe 1. «Mcrnonb3oBaHWe pPAa3IUYHBIX METOJAOB MpPHU HU3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

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

JdemoHncTpauuu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OPraHU3aIU KUBOUH
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. [logmepxkaHue OCMOTHYECKOTrO
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). XHUMHUECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

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

VYraeBoJibl: MOHOCaXapusl (III0K03a, pubo3a 1 1e30KCHpud03a), Aucaxapubl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIono3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepunasl, ¢ochomunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonorndeckue ¢ynkiuu aununoB. CpaBHEHHE YTIIEBOJOB, OEJIKOB W JHUIHAOB 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.

[uronorusa — Hayka o kierke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACH 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.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAIMKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufibl KJIETKH: MHUTOXOHApPUH, IacTUibl. llpomcxoxaeHre MHUTOXOHIAPUN U TUIACTHUA.
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.

TpaHcnopT BeliecTB B KJIETKE.

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 XUMUYECKUX JIEMEHTOB B )KMBOU ITPUPOLIE».

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

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MHUKpOIpEnapaTbl pacTUTENbHbIX, KHBOTHBIX M OaKTepUaIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

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

JIaGopatopHass pabota No 2. «/3ydyeHue CTPOEHHUS KIETOK pacTeHUH, >XMBOTHBIX 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 Tpoliecca MeTabosm3ma. 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 u TemHOBass Ha3pl ¢orocuHTe3a. Peakuuu QoTtocuHTe3A.
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
3emuie.

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. DPPEKTUBHOCTH SIHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Ortansl TpaHciasuuu. KonupoBanue
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, )KUBOTHBIX U YeJIOBEKa, BbI3bIBa€éMbl€ BUpycaMu. Bupyc ummyHonedunnTa yenoBeka

(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 wu  cxembl: «Tunel  muranwmsy, «Metabonusm»,  «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,
«Penmukarus JTHK».

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

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii MK, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. IIporeccsl,
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 HaJBOE, NMOYKOBAHUE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Meno3za. Ilponeccsl, mpoucxoasmue Ha craausax menosa. lloBenenue
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,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcCOOEHHOCTH CTpOEHUS SHIEKIETOK W
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbel 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTpyssius,



opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOT'O PACTEHHUS: CTPOEHUE CEMEHH, CTAAUU
pa3BUTHSL.

JdemoHcTpaumnu:

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

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miekonuramoomero», «KapuokuHe3 B KIETKaX KOpellka JIyKa», MarHWTHas
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
SMOpHUOJIOTUN B CTAHOBJICHUH T€HETUKU. BKiIax 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  HACJEIOBaHWS  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  HE3aBUCHMOTO  HACJIENIOBAaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
Hacje10BaHuIo reHoB. HapyllieHue clernieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
l'omoramerHble M rereporamMeTHble OpraHu3Mbl. HaciienoBaHue NpPHU3HAKOB, CLEIUIEHHBIX 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. Knaccudukanuss Mmyranmii: TeHHbIE, XPOMOCOMHBIE, I'eHOMHble. YacTroTra 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 ¢ nomoibio [1[P-ananu3a. HacnencrBeHHsie 3a0oJieBaHMs
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 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHieIVIeHUs] M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre auleNbHbIX T€HOB», «I eHeTnYecKne 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. «3yduenre MoaupuKaIMOHHON U3MEHUYHUBOCTH, 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 OMOTEXHOJIOT HH.

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. MaccoBblii U WHAMBUAYAIbHBIH OTOOPHI B CENEKIIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBenHoe ckpemmuBanue — ayropuaunr. Otman€éHHas TuOpugusanus U e€ YCHexXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



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

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuios, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. lBaHoB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounsle KylbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

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

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypcusi«OCHOBHBIE METOJbl U JOCTHIKEHMS CEJeKIUU PACTeHUHW W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0OLMOHHAS 0MOJIOTHS.

[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 JIETOTIMCH, MepexoiHbIe popMbl. broreorpadguieckue: cXoICcTBO
1 pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOIOTHYECKUE: CXOACTBA M Pa3inyusi 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJAMEHTApHBIC OpraHbl,
aTaBU3MBbl. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META00JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JIapBHUHH3MA.
JIBuKyIiue CHiIbl  SBOJMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE TMPH
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJIOLUH.

JBuxymue cuibl (akTopbl) 3BOJIONUU BHUIOB B Ipupoje. MyTallmoOHHBINA Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiinoHHble BONHBI W apeld renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBmisionuili ¢axtop sBoiatonud. POpMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Bodronuu. [Ipumepsl npucnocobneHuit
y opranusmoB. ApoMop(}03bl U UANOATANTAINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorus. @opMbl 3BOJIIOLUU: (pueTUYecKas, JAWBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpatumocTs 3BOTIONNN.

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

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

Tabmuier w  cxembl: «Pa3BUTHE OpraHMYecKoro Mupa Ha 3emiey», «3apoJIbIiu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOphOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbi  0TOOP», «MHOrOOOpasue copToB pacTeHuit», «MHOrooOpasue Mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCThHY, «Apomop}o3sbr»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnoco0ieHHOCTh
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
HaIpaBJIEHUS YBOJIONUNY, 00BEMHA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KouieKius «@DOpMBI COXPAaHHOCTH HMCKOMAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IPaKTUYecKue padoThbl:

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

JlaGopatopuass pabota Ne 2. «OmnmcaHwe TPHUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble runore3sl BOSHUKHOBEHUS
KU3HU Ha 3emsie: aOHOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMUYECKOHN 3BoJitonini. HavyanpHble 3Tanbl Ononornyeckoi spostonuu. ['numoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie no 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npoTepo3oiickas 3pbl. [lameosolickas 3pa u e€¢ mepuoAbl: KEMOPUUCKHH, OPJIOBHKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaitHo3o1ickas 3pa u e€ nepuopl: MajJeoreHOBbIM, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIuMara U eoJIOTMUECKHX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUid W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue 3BOIIOLUMU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl 3ydeHus: auTpornorene3a. CxoAcTBa U pa3inyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.



JBwxyme cuisl  (pakTopbl) aHTpornoreHesa. HaciencTBeHHas HM3MEHUUMBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxoxdamuii, YenoBek HeaHaepranbckui, Yenoexk pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BpEeMsl CYIIECTBOBAaHHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHasl), MOHTOJIOMAHAs  (a3MaTcKo-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 cxembl: «Bo3uukHoBeHne COMHEYHOU CHCTEMBI», «Pa3BUTHE OpraHMYECKOro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa M 4YeJOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTMUECKUX HaXOJ0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

Ob6opynoBanue: wmymspku — «lIpoucxoxknenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKA WIM U300pakeHHs] KaMEHHBIX OpYyIuil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TEOXpOHOJIOTHYECKass TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktuueckas padota Ne 1. «M3yueHne MCKOMaeMbIX OCTaTKOB PACTEHUU W YKHMBOTHBIX B
KOJUTEKIIHSIX).

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

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKoJjiorusi Kak Hayka. 3afadyd M pasfelibl dKOJOTMH. MeToabl 3KOJOTUYECKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

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

Okonorudeckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTpOIoreHHbIe. JlelicTBre IK0JIOTHYeCKHX (PaKTOPOB HA OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHcTBHIO abnoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buotnueckne daktopbl. Buasl OMOTHYECKHMX  B3aUMOJEHMCTBH:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU mnonyasiuud. OCHOBHBIE TIOKAa3aTeNu MOMYJSLHU:
YUCJIEHHOCTb, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kaprta «IIpupoaasie 30Hb1 3eMim», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJISIHH
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT
OOUTaHUSD.

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

[TpakTuaeckas padorta Ne 2. «[Toac4éT MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHII.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwomneHo3. CTpykrypbl  OHOLIEHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckue cucreMbl (3kocuctemsl). I[lonstne 006 3kocucreMe UM OMOreOlEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, PpEIYICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie memu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHS. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynanus, pazsutue. Cykueccus.

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

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (ynkuun. OcobeHHOCTH OMOcdepbl Kak TI00aTbHON SKOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

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

YenoseuecTBo B bnochepe 3emiau. AHTponoTeHHbIEe n3MeHeHus B Ouocdepe. ['mobdanpHbIC
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HOoOpa3us Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa pallMOHAIBHOIO YIPAaBICHUS MPUPOJHBIMU PECypcaMu 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», «llenu mnutanus», «Ikonoruueckas nupamunaay, «buochepa u uenoBexy,
«JKocHcTeMa IIMPOKOJIUCTBEHHOTO Jeca», «JKOocucTeMa XBOMHOro iseca», «buoleHnos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHeline MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nous», «IlapHukoBsiil apdexT», «PakToph!
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuynbie OMOIICHO3BI», repbapmii
«PacturenbHble  coolmiecTBa», Koiulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX



CENIbCKOXO3SCTBEHHBIX ~ KYJABTYp», TepOapuM M KOJUIGKIMM pPACTCHHH M >KUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIIaM 0JHOro Bujaa, KpacHas knura Poccuiickon
®enepanyn, n300pakeHUs] OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBaroTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CpeIHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCS  POCCUMCKOM  TpaxaaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U CaMOOMPEEICHUIO,
HaJIM4Yue MOTHBAIIUHN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, IIGJ'IGHaHpaBJ'ICHHOC p83BI/ITI/I€ BHy’[‘peHHI/IX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUUECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU ICHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LICIIN U CTpOI/ITB JKN3HCHHBIC ITJIAHBI.

.HI/I‘-IHOCTHI)IG pe?;y.]'II)TaTI)I OCBOCHHUA npe)IMeTa ((EI/IOJ'IOFPI?I» JOCTUTAOTCA B C€IAUHCTBC
y‘-Ie6HOI\/II 158 BOCHHT&TGHBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, I/ICTOPI/I‘—IeCKI/IMI/I 158 )IYXOBHO-HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHHTI)IMI/I B
o0IecTBe MpaBWIaMH W HOPMaMH TOBEJEHUS M CIHOCOOCTBYIOT TpOIlecCaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHsI, PA3BUTHUS BHYTPEHHEW MO3WIIMM JIMYHOCTH, MATPHOTHU3MA,
YBOXEHUS K 3aKOHY WM TPABOTOPSIKY, YETOBEKY TPyJda U CTApIIEMy IMMOKOJEHHUIO, B3aUMHOTO
YBOXEHHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HACJICIUI0 W TPAJULIHIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JImyHOCTHBIE pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIUXCsi PyKOBOJACTBOBAThCS CHOPMHPOBAHHON BHYTPEHHEH
MO3HUIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUCHTAIMHA, TO3UTUBHBIX BHYTPEHHUX
yOCXKJICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  0OIIecTBa,
pacIIMpeHre >KM3HEHHOTO OIbITa M OIBITa JACATEIHPHOCTH B IPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJIeHUH BOCIIUTATEIBLHOM IEATEILHOCTH, B TOM YU CJIE B YACTH:

1)rpaxaanckoro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 00IIECTBa;

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

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPHU CO3/aHUU YU€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

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

YMEHHE Y4YUTBIBATh B  CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIECHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
IIOJIOKCHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON I'PAXKTAHCKOW MICHTUYHOCTH, TAaTPUOTH3MA, YBAXKCHUS 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,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoexa1€HHOCTb, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM JKU3HU B COOTBETCTBHM C TPAJAHULMAIMHU HAPOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAHHE SMOLMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOJIbI U €€ LIEHHOCTH;

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

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

MMOHMMAaHKE U peanu3alus 3J0pOBOro u 6e3omacHoro odpasza >ku3HH (310pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI HWHAMBUAYATBHOTO M KOJJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

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

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHKE IIEHHOCTU MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iu4HbIM cdepaM NpoecCHOHATBHON AEATEIIbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

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

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOE OTHOIIEHUE K IPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYyIIIECTBOBaHUS,

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

OCO3HAHHUE IJI00aJIbHOI0 XapaKkTepa dKOJIOrHYeCKUX Ipo0iIeM U MyTell UX peleHus;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI NOBEAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpAaHEHHWE PAaBHOBECUS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, AKOJIOTUYECKON KYNbTYpbI, OIbITa
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JEeSITENbHOCTH HKOJIOTUYECKOI HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

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

COBEPILIECHCTBOBAHUE A3BIKOBOM M YATATEIBCKON KyJIbTYphI KaK CPEICTBA B3AUMOICHCTBHS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpE KaK O €IMHCTBE TMPUPOJbI, 4YelIOBeKa M OOIIecTBa, B MO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
HCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHUs, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUSI Ha OCHOBE HAyYHBIX (DAaKTOB W HMMEIOIIMXCS JAHHBIX C LEJIbI0 MOJTy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUS y4ueOHOro mpenmera «buosorus» BKIIOYAIOT:
3HaUMMbIe UIST  (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHS,
SIBJICHUE, TIPOIIECC, CUCTEMA, HAay4dHbIH (akKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEeIOBaHNUEe, HAONIOJCHUE, M3MEpPEHUE, HKCIICPUMEHT U JPYTHX), YHUBEPCAIbHbBIC
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITUBHBIE), 00ECIEUNBAIONINE
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OO0YJaroIInxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAIbHBIC Y4YCOHBIC NEHCTBHS B TIO3HABATEIIBHOW U
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHS IMPOTPaMMBI CPEIHETO 00Iero o0pa3oBaHUs
JTOJDKHBI OTPaXKaTh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1)0a3oBble JornyecKue AeMCTBHS:

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

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccupUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTIPEeNIATh LEIN JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHM HX JIOCTHKECHHS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

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

CTPOUTH JIOTUYECKUE pACCyX ACHHsS (MHIYKTUBHBIC, JACAyKTUBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUH B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUIl pazHOTO pPoja,
BBISIBIICHHBIX B PA3IUMYHBIX WH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
Y HEMAaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIBHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2)0a30Bble UCCIeA0BaATENbCKHE eCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HMCCIEIOBATENBCKOW M MPOSKTHOM JCSITENLHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIE BUABI JIEATEIHHOCTH IO IOJYYCHHUIO HOBOTO 3HAHWS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

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

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7auyd B 0OpPA30BATEIIBHON NEATEIBHOCTH WU
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTSPUU PEIICHHS;

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN IMOWCK IEPEHOCa CPEICTB M CHOCOOOB NEHCTBHS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjaraTb OPUIHHAIbHBIE TMOAXOAbl U pEIIEeHHUs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAyYHO-TIONMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBApsSX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaIM3UpoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUYECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U O0TOOpe
O6uonoruueckoit nHGopMauu, He0OX0AUMOH /7Sl BBIMOTHEHUS YU4EOHbBIX 3a/1a4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOJOTrHYecKou
uHpopmalren: NPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIUHM BO BCEX cdepax >KH3HU, aKTUBHO Y4acTBOBAThH B JHAJIOTe
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB AUATIOTA WU TUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CIOCO0aMM OOIIEHUS W B3aWMOJICHCTBHS, MOHUMATh HaMEPEHUs
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

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

2)coBMecTHas AeATeJbHOCTD:

MOHMMATh U WCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUAYaIbHONH pabOTHI IpU
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEMCTBHI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON paboTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE TIOBEIECHUE B pPAa3JIMYHBIX CHTYalHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1)camoopranuszaums:

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

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33Ja4d B O0Opa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHb.

2)caMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB M OCHOBAHM, HCIOIB30BATh MPUEMBI pedIieKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

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

3)npunsaTHe ceds U APYrux:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € HO3ULMH JPYroro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEeMCTBUII 1O OCBOGHMIO, HMHTEpPHpETaluud U MpeoOpa3oBaHUI0 3HAHUN, BHUIBI
NESITENbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX C Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPEACTABICHBI 110 TOAaM 00yUeHusI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMs ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHMS, O BKJIa/Ie POCCUHCKUX U 3apyOeKHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp:KaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Meraboiu3M (0OMEH BEIIeCTB M IpPEBpallieHHUE dSHEPruH), TOMeocTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMa MOJICKYISIpHOW Ouosorun), 3axkoHwel (I'. Mennens, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuii H. 1.
BaBuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMH Hay4yHOTo NO3HAHUS B OMOJIOTMHU: HAOJIIOJEHHE M OINHCaHHE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBICHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX PE3Yy/IbTAaTOB, HCIIOJBb30BAaHHBIX HAayYHBIX MOHATHUH,
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
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUI IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00ecTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
UCTIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJOTMM M OMOTEXHOJIOTHH JUIsl palMoOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpe/ICKa3aHMsl HacJae0BaHUs IPU3HAKOB y OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0 HMHPOpPMALMI0O M3 HECKOJBKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

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

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh coAepxKaHhe OMOJOTUYECKUX TEPMUHOB U MOHITHI: BUJI, TOMYJISALUSA,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIEHTHI, [IeNH MUTaHUs, SKOJOrMuecKas nupamuaa, OuoreoneHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, yepenoBanus riaBHBIX HampaBiieHH U myteil sBosonuu A. H. CeBepiioBa, yuyeHus o
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKUA CTPOCHUS OMOJOTMYECKUX 0OBEKTOB: BUIIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JIEHCTBHUS HKOJOTMYECKUX (AaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHbIX U3MEHEHUI
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

yYMEHHUE MPUMEHATH MOJTydyeHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX IPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCcTIeYeHns
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJI30BAHUS JOCTHKEHUH COBpPEMEHHOM Ouosioruu TSt panroHaIBEHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh >JIeMEHTapHble OHOJOTMYECKHE 3aJaud, COCTABIIATH CXEMbI IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE paboTHI, COONIOIATh MpaBWiIa MpU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO ICEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBoil WH(pOpMAIMK, HAYYHO-TIOMYISIPHBIE MaTepHaibl), paccMaTpUBaTh TJI0OATbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMIO W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIE30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE

Ne HaumeHoBaHuepas3aejioB U (mupossIe)

n/n TEMIIPOrpaMMbl Bcero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
bubmmoreka [IOK

1 b 2 0.5
HonoTHAKataayKa https://m.edso0.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bubmmoreka [{OK
Opra"u3arus https://m.edso0.ru/7f41c292
3 XUMUYECKUH COCTaB U CTPOCHUE 8 1 bubnuorexa [JOK
KJIETKH https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 XK 6
HBHEACATEILHOCTLIICTIN https://m.edso0.ru/7f41c292
Pa3zmHoxeHue u
5 WHIIMBHUIYAIBHOE PA3BUTHE 5 1 bubmmorexa [OK
AR P https://m.edso0.ru/7f41c292
OpraHU3MOB
5 HacnencrBeHHOCTh B 8 15 bubmuoreka [JOK
U3MEHYMBOCTHOPTaHU3MOB ' https://m.edsoo.ru/7f41c292
CenexkuusiopraHu3MoB. bubnuoreka [JOK
7 3
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O 34 0 4
ITPOI'PAMME



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 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (mudpoBbie)
n/n TEeMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
1 DBOTIONMOHHASIONOIOTHS 9 1 1 bubmmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE bubnuorexa [JOK
2 9 1 0.5
YKU3HU Ha 3emJie https://m.edsoo.ru/7f41cc74
3 Opranusmel u 5 1 bubnuorexa [JOK
OKpyKaromascpeaa https://m.edsoo.ru/7f41cc74
4 CooOmecTBa u 9 1 bu6moreka [IOK
3KOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O 34 3 55
I[TPOTPAMME '



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBouacon
Temaypoka Bee  Komrponnibie Mpakruscckue Jarau3yu | DJieKTpoHHBbleHM(ppPoBHIEOOpPa3OBaTE
n/ eHusl JIbHbIEPECYPChI
I ro padoThI padoTsI
bubmmoreka [IOK
buonorus B cucremenayk 1 https://m.edso0.ru/863e6122https://m.edso
0.ru/863e632a
MeTo161 TTO3HAHMS KUBOM
npupoel. [IpakTnaeckas
pabota No 1 1 05 bubnuotexa [JOK
«Mcnonp30BaHUE pA3ITMYHBIX https://m.eds00.ru/863e6122
METOJIOB TIPH U3yUCHUHU
OMOJIOTHYECKIX OOBEKTOBY»
buonornueckue cucTeMsl,
MPOLECCHl U UX U3YUYECHUE. 1 bubnuoreka [JOK
BxonHast KoHTposIbHAS https://m.edsoo.ru/863e6564
pabora.
XUMHYECKUN COCTaB KICTKH. 1 bubmuoreka [{OK
Bopa u MmuHepanbHbie cou https://m.edsoo.ru/863e674e
benku. CocraB u cTpoeHue 1 bubnuoreka [JOK
0enKoB https://m.edso0.ru/863e6b72
depMeHTB —
OMOJIOTHYECKHE
KaTaJau3aTopBI. 1 0.5 bubmorexa LIOK
https://m.edso0.ru/863e6b72
JlaGopaTopnas pabdora Ne 1
«M3yyeHune KaTaauTHIECKOU



https://m.edsoo.ru/863e6122
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

aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMUIIa3bl UK

Kartajasbl)»
bu6mmoreka [{OK
! YreBofsL. i https://m.eds00.ru/863e6870
8 HyknenHOBBIEKHCIIOTHI. bubnuorexa [JOK
AT®D https://m.edso0.ru/863e6d5c
Hctopus u metoasl
9 W3YUYEHHUSI KIICTKH. brbmmorexa [OK
https://m.eds00.ru/863e6e88
Kiterounasteopust
10 Knerka kak nemoctHas
JKHBasi CHCTEMa
Crpoenne syKapruOoTHYECKOU
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOCHHMSI KJIIETOK PACTEHU, bubnuorexa [JOK
11 YKUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edsoo
OaKTepuil 101 MUKPOCKOTIOM .ru/863e716¢
Ha TOTOBBIX
MHKpOIIpenaparax u ux
OIIMCAHHECY
12 O6men bubmuoreka [JOK
BEIECTBUINMETA00IN3M https://m.edso0.ru/863e766¢
13 doTocuHTe3. XEMOCHHTE3 bubmotera [JOK
https://m.eds00.ru/863e7c98
N bubmuoreka [JOK
14 dmepreTiieckuioomen https://m.edso00.ru/863e7aae
15 ’Ku3HeHHBIN UK KICTKH. 05 bu6mmoreka [JOK

Jenenue knerku. MuTos.

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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

Jlaboparopuas pabora Ne 3
«HaOnronenue MuTo3a B
KJICTKaX KOHYMKa KOPCIIKa
JIyKa Ha TOTOBBIX
MHUKpOIIpernaparax

Buocunres 0enka. Peakuus

bu6mmoreka [IOK

16
MaTpUYHOTO CHUHTE3a https://m.edso0.ru/863e796e

17 Tpaucasus — bubnuorexa [JOK
OnocuHTe30€eNKa https://m.edso0.ru/863e796e

18 HexnetounsiepopMbIKU3HU bubnuoreka [IOK
— BUPYCHI https://m.edso0.ru/863e7540
o bu6moreka [IOK

OPMBIPAa3MHOKECHUSIOPTaHH
19 SMOB https://m.edso0.ru/863e81b6https://m.edso
0.ru/863e831e
bu6mmoreka [IOK
20 Meii
eHos https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpEHHE. Bu6 10K
noIMoTeKa

21 Jlab 6orta Ne 4 0.5

abopatopras paboTa 2 https://m.eds00.ru/863e81b6
«3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»

29 NunuBuayansHOEpa3BUTHEOD bubmuoreka [JOK
raHU3MOB https://m.eds00.ru/863e8436
I'eneTunka — Hayka o

23 Hacie CTBeHHocyTKI/I u bubmmorexa [JOK

8 https://m.eds00.ru/863e86f2
HW3MEHUYUBOCTH
24 3aKOHOMEPHOCTH bubnuorexa [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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

HaCJIeI0BAaHUS TPU3HAKOB.
Monorubpuanoe
CKpCIIIUBAHHE

https://m.edso0.ru/863e8878

25

JluruOpuiHOE CKpeIrBaHue.
3aKOH HE3aBUCUMOTO
HACJICIOBAaHUS TIPU3HAKOB

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

26

CuenjgeHHoe HacleI0BaHue
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPETIUBAHHSI
y 1p030(HIIEI HAa TOTOBBIX
MUKpOTpenaparax»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8c60

27

I'eneTnka momna.
HacnenoBanue npusHakos,
CLIEIUIEHHBIX C [TOJIOM

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTD.
Henacnencrsennas
M3MEHYUBOCTD.
JlaGopaTtopHas pabota Ne 6.
N3yuenue
MOAU(PHUKAITTOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas
HU3MEHYHUBOCTD.
JlaGopaTopnas pabora Ne 7.

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

«AHanu3 MmyTauui y
Ip030(HUIIBl HAa TOTOBBIX

MHUKpOIIpenaparax»
bu6mmoreka [{OK
30 Penerniasenonexka 1 https://m.edso00.ru/863e8d78
PesepBHBIl ypOK.
31 O06o06meHne 1Mo TemMe 1
«HacneacTBeHHOCTD U
W3MEHYUBOCTh OPraHU3MOBY
39 Cenekus Kak HayKa u 1 bubnuotexa [JOK
npouece https://m.eds00.ru/863e9214
MeTobI M TOCTHKEHUS
33 CEJICKIIMH PACTCHUN U 1 bubmorexa LIOK
https://m.eds00.ru/863e9214
YKHUBOTHBIX
34 buoTexHonorusakakoTpacibn 1 bubnuoreka [JOK
POU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

Ne KoanuecTBo4acos
Temaypoka Bee  Komrponbibie Mpakruscckue Jarau3yuy | DJieKTPpOHHbIeHM(PPOBHIEOOPA30BAT
n/ eHusl eJibHbIepecypchl
I ro padoThI padoTsI
DBOJIIOIUS U METOIBI €6 07.09.2026
1 n3yyenus. MHCTpyKTax no 1 Bubnmorexa [IOK
TE. https://m.edso0.ru/863ea20e
9 Hcropus pazsutus 1 14.09.2026 | bubnuoteka [IOK
MPEACTABICHUI 00 YBOTFOIIUN https://m.edso0.ru/863e9570
3 MuxkposBontonus. Bxognas 1 1 21.09.2026 bu6moreka [IOK
JTUarHOCTHYECKast paboTa. https://m.edsoo.ru/863e9cle
[Tomynsauus kak 28.09.2026
JJIeMEHTapHas €MHUIA BUJA
4 u sBotonuu. JlabopartopHas 1 05 bubnuorexa [JOK
pabota Ne 1 «CpaBHeHUE https://m.edso0.ru/863e99c6
BUJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»
BIJKYIIIUE CUJIIBI 05.10.2026
5 (BI;JICMZIT[apHBIe (hakTophI) 1 bubmorexa [TOK
https://m.edsoo.ru/863e9da4
3BOJIIOLIUU
5 EcrecTBenHbIi 0TOOP 1 €T0 1 12.10.2026 bu6mmoreka [JOK
hopmbI https://m.edsoo0.ru/863e9ed0
PesynbTaTe! sBOIIOLMK: 19.10.2026
MIPUCIIOCOOIEHHOCTD bubnuoreka [IOK
7 1 0.5
OpraHu3MOB U https://m.edsoo.ru/863e9fde
BUJI000pa30BaHue.



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

Jlaboparoprasipabora Ne 2
«Onucanuenpucroco0IeHHOC
THOPraHnu3mMa u
e€0THOCUTEIIFHOTOXapaKTepay

Hanpasnenus u

09.11.2026

bu6mmoreka [IOK

8 ITYTUMAaKpPOIBOJIFOLUN https://m.edsoo.ru/863e9cle
9 HeobOpaTumocThIBOTIOIIH 16.11.2026
Ucropus xu3Hu Ha 3emiie u 23.11.2026
10 METO/IbI €€ N3yYCHUS bubnuotexa [JOK
['unoTte3pl mpoucxoXKACHUS https://m.edsoo.ru/863ea5a6
YKU3HU Ha 3emMJie
11 PazpuTne xu3Hn Ha 3eMire 1o 30.11.202 bu6mmoreka [IOK
3paM U MepuoJiam 6 https://m.edsoo.ru/863ea6be
OCHOBHBIE ATabl PBOJIIOIIH 07.12.202
PacTUTEIBLHOTO U KUBOTHOTO 6
12 mupa. [Ipaktuueckas pabora 05 bubnuoreka [IOK
No 1 «3yueHue uckomaembIx https://m.edsoo.ru/863ea8hc
OCTaTKOB PacTeHUU U
KUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHasICUCTEMAOPraHu 14.12.202 bubaunorexa [IOK
13 6 _
YECKOroMHpa https://m.edsoo.ru/863ea48e
JBOJIONHS YeJIOBEKa 21.12.202 Bbubnuorexa IIOK
14 (anTpOMIOTCHE3) 6 https://m.edsoo.ru/863eac2c
JiBuoxkymue cuibl ((haKkTopsl) bubnunoreka [JOK
aHTPOIIOreHe3a https://m.edsoo0.ru/863ead44
16 OCHOBHBIECCTAUHIBOJTIOIHNY 28.12.202
€JIOBEKa 6
17 UYenoseueckue packl U 11.01.202 bubnmoreka [JOK

7



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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MPUPOAHBIE aJanTalUU

https://m.edsoo.ru/863eaea2

YeloBeKa
Pe3epBHbIii ypok. O6001ICHUE 18.01.202
18 1o Teme «Bo3HUKHOBEHUE U 7
pa3BUTHE )XU3HU Ha 3emiie)»
20 DKOJIOTUSKaKHAYKa ?5'01'202
21 Cpenpl oOuTaHus u 01.02.202 bubnuorexa [JOK
IKOJIOTHYECKHE (AKTOPHI 7 https://m.edsoo.ru/863eafec
Abunotrnyeckue GpakTopsl. 08.02.202
JlabopaTtopHnas pabota Ne 3. 7
«Mopdonornueckue
29 0COOEHHOCTH PACTCHHM W3 05 bubnuorexa [JOK
Pa3HBIX MECT OOUTaAHUSI. https://m.edso0.ru/863eb10e
JlabopaTtopHnas pabota Ne 4.
«BnusHMe cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
15.02.202 bu6mmoreka [JOK
23 buotnieckuegakTope! 7 https://m.edso0.ru/863eb348
DKOJIOTUYECKHUE 01.03.202
XapaKTEePUCTUKH MOMYJISIHH. 7
24 HpaKTI/IljeCKa}I pabota Ne 2 05
«[loacuér mnoTHOCTH
MOMYJISIIUI pa3HBIX BUJOB
pacTeHui»
25 Coo0111ecTBAOPraHU3MOB — 15.03.202 bubaunorexa [IOK
6UOIIEHO03 7 https://m.edso0o.ru/863eb46a
26 DKOJIOTMYECKUECHCTEMEI ?2-03-202 bubnunoreka LIOK

(3KOCcHCTEMBI)

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
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OCHOBHBIE TOKA3aTEHN
3KOCUCTEMBI. DKOJOTHUECKIE

05.04.202
7

27 MAPaAMUJIBL. 1 bubmmoreka [JOK
. https://m.edso0.ru/863eb5fa

CBOWCTBa’KOCUCTEM.
Cyxkueccust

28 [IpupoaHbIeIKOCHCTEMBI 1 ;2'04'202

29 AHTpPONOT€HHBIEIKOCUCTEMBI 1 ;9'04'202

30 Buocdepa — 1 26.04.202 | Bubnmoreka [JOK
TI06aTBHASIKOCHCTEMA3eMITH 7 https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHCYIIIECTBOBA 1 26.04.202 bubmuorexa IIOK
HUAOHOChEPB 7 https://m.edso0.ru/863ebd16
UYenoseuecTBo B 17.05.202

32 1
ounocdepe3emau 7

33 CocyiiecTBOBaHUETPUPOIbLI U 1 17.05.202 bubaunoreka [IOK
YeJI0BEeYeCTBa 7 https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600mmeHne 24.05.202

34 TeMbl «CooO1IecTBa 1 7
IKOJIOTMYECKUE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB 34 25

I10 ITPOT'PAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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https://m.edsoo.ru/863eba1e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero 06pa3oBaHus

CdhopMupoBaHHOCTh 3HAaHUH O MeCTe€ U pOJHU
OMOJIOTUN B CUCTEME HAYYHOT'O 3HAHMSI €CTECTBEHHBIX
HayK, B (DOpPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KAapTHUHBI MUPa U HAYYHOTO MHPOBO33PEHHUS;
0 BKJAJE€ POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
O0MOJIOTOB B pa3BUTHE OWOJIOTHH; (YHKIIMOHATIHLHOU
TpaMOTHOCTU YCJIIOBCKa I PEIICHUA XHU3HCHHBIX

3a71a4

YMeHne packpbIBaTh COJIEpP)KaHHE OHOJIOTHUECKHX
TEPMUHOB W TIOHSTHW: >W3Hb, KIETKA, OPTaHU3M;
MeTabosm3M (0OMEH BEIIECTB M IpeBpalicHUuE
SHEPTHH), TOMEOCTa3 (caMOperyJsnus), YpOBHEBas
OpraHu3aIus XKUBbIX CHCTEM, CaMOBOCIIPOM3BEACHUE
(penipoayKiusi), HACIEACTBEHHOCTh, H3MEHUYHUBOCTD,

POCT U pa3BUTHE

VYMmeHnue u3JaraTh OuoIorHuecKre TEOPUH
(kIeTo4Has, XpOMOCOMHAasl, MYTAallMOHHAsi), 3aKOHbI
(I'. Mennens, T. Moprana, H./1. BaBmiioa) u yaeHus
(0 umeHTpax MHOrooOpa3usi U  MPOUCXOKACHUS
KynbTypHbIX pactenuid H.U. BaBunoBa), onmpenenstsb

I'paHHUIbl UX IPUMCHUMOCTHU K )KHBBIM CUCTCMaM

YMeHHe BJIaeTh METOJaMH HAy4YHOTO IO3HAHHS B
Oouosiorn (HAOJIFOJICHHE W OMHMCAHKE YKUBBIX CHCTEM,
MPOIIECCOB W SIBICHUN; OpraHu3anus U TpPOBEACHUE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJBIDKEHHE
THIIOTE3HI; BBISIBIIEHHE 3aBUCHMOCTH MEXTY
UCCIIeTyeMbIMU BEJIMYHUHAMU, 00BsCHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX
MOHSITHI, TEOPUI U 3aKOHOB; YMEHHUE JIeJIaTh BBIBOIBI

Ha OCHOBAHUH NOJTYYCHHBIX pe3yJ'IBTaTOB)




YMeHHE BBIACIATH CYLLECTBEHHBIE IIPU3HAKU BUPYCOB,
KJIETOK TPOKAPUOT M DYKAPUOT, OJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX OpraHnu3MoOB; 0C06CHHOCTI/I
MIPOIIECCOB OOMEHA BEIISCTB M MPEBPAIICHUSI YJHEPTUU
B KJIeTke, (OTOCHMHTE3a,  IUIACTHYECKOTO U
HSHEPreTUYecKoro oOMEHa, XEeMOCHUHTE3a, MHUTO03a,
MeHo3a, OIJIOIOTBOPEHHS, pa3MHOXKEHUS,

WHIUBUIyaJIbHOTO Pa3BUTHUS OpraHu3ma (OHTOTEHE3)

YMeHue mNpUMEHSTh TOJY4YEeHHbIE 3HAHUSA  JUIS
00bsICHEHUS! OMOJIOIMYECKUX MPOIECCOB U SIBJICHUIA,
JUIs  TPUHATUS ~ TNPAKTUYECKUX  pEIIeHUd B
MOBCEIHEBHOM  JKM3HM B  LeNsiX oOecnedyeHus
0€30MacHOCTH  CBOETO  3JI0POBbSI U 3/I0pPOBbS
OKPYKAIOIKX JIFOJIeH, COOMI0AEHNSI HOPM IPaMOTHOTO

MOBEICHUSI B OKPYXKAIIIEH MPUPOJHONW  Cpele;

MMIOHUMaHe HEOOXO0IUMOCTH HUCIIOJIb30BaHUS
NOCTHKEHUN COBPEMEHHOM OMOJIOTHH "
OMOTEXHOIOTHI JUTSE palMOHAIBHOTO
MPUPOAO0TIOJIL30BAHUS

YMeHue pemnath dJIeMeHTapHBIC TCHETUUECKHE 3a/1aul
Ha MOHO- W JUTUOPHUIHOE CKPEIIUBAHUE, CICTIIICHHOE
HaCJIEJI0BaHUE; COCTABJIATH CXEMbl MOHOTHOPHUIHOTO
CKpeIIMBaHMS JUIA TPEJCKa3aHUsS  HACJICJOBaHUS

IMPU3HAKOB Y OPraHu3MOB

VYMeHue BBITIOIHATh Ja00paTOPHBIC M TPAKTHYCCKUE
paboThI, COOMIOIATh MpaBHIIa NMPU PadOTE ¢ YICOHBIM

1 1a00paTOPHBIM 000PYIOBAaHHEM

YMeHHue KpUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH
UHpOpMaLUIO OMOJIOTHYECKOTO coZiep>KaHus,
BKJIIOYAIOLIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMUHbIX
UCTOYHUKOB (CMU, HaYYHO-TIOMYJISIpHbIE
MaTepuaibl); ATHUYECKUE aCHEKThl COBPEMEHHBIX
UCCIIEJOBaHUI B 6uosiorum, MEIULNHE,

OUOTEXHOIOT U

10

VYMeHue co3gaBaTh COOCTBEHHBIE IIMCHMEHHBIE U
YCTHBIE  CcOoOOIIeHus, 0000mas  OHOJOTHYECKYIO
UHPOPMAIIHIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO

HCIIOJIb30BaTh NOHITUNHBIN ammapar OHoI0THH




11 KJIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero o6pa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MECTE H POJIH
OMOJIOTUHM B CUCTEME HAYYHOT'O 3HAHMSI €CTECTBEHHBIX
HayK, B (DOpPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KAapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHMS;
0 BKJAJE POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
O0MOJIOTOB B pa3BUTHE OWOJIOTHH; (YHKIIMOHATIBHOM
TpaMOTHOCTHU YCJIIOBCKa I PCEIICHHUA XU3HCHHBIX

3a71a4

YMeHne pacKkpbIBaTh COJIEpP)KaHHE OHOJIOTHYECKHIX
TEPMUHOB M TIOHATUMN: BHJ, MOMYNALUS, T€HOPOHI,
SBOJIIONMS, JABIXKYIIUE CHIIBI ((aKTOpPbI) 3BOJIOLMH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE,
9KoJIoruueckue (akTopbl, HIKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBHI, PEAYLICHTHI, 1enu MUTaHUS,

9KOJIOTHYECKasi MUpaMua, OuoreoreHo3, onocdepa

Ymenue u3jaraTh OuoorHYecKue TEOpUU
(aBomonmonHas teopus Y. JlapBuHa, cCHHTeTHYECKas
TEOpUsS SBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimieBoro cxojactsa K.M. bapa, depenoBanus
IJaBHBIX HampaBjieHUd U myred sBomounu A H.
CeseproBa, yuenusi o 6uochepe B.U. Bepnanckoro),
OTIPENENATh TPAHUIIBl UX MPUMEHUMOCTU K IKUBBIM

CUCTCMaM

YMeHHe BJIaeTh METOJaMH HAy4YHOTO IO3HAHHS B
OouoJsiorn (HAOJIFOJICHUE W OMHMCAHKME YKUBBIX CHCTEM,
MPOIIECCOB W SIBICHUIN; OpraHu3anus U TpPOBEACHUE
OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIJBIDKEHHE
THIIOTE3HI; BBISIBIIEHHE 3aBHCHMOCTH MEeXy
UCCIIeTyeMbIMU BEJIMYHUHAMU, 00BsCHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX
MOHSITH, TEOPUI U 3aKOHOB; YMEHHUE JIeJIaTh BBIBO/IBI

Ha OCHOBAHUH NOJTYYCHHBIX pCByJIBTaTOB)




YMeHHe — BBIACHATH  CYIIGCTBEHHBIC  MPHU3HAKU
CTPOCHHUS OUOJIOTHYECKHUX 00BEKTOB: BHUJIOB,
HOTTYJISIIHHA, IPOJIYIIEHTOB, KOHCYMEHTOB,
PEAYIIECHTOB, OHOT€0LIEHO30B u KOCHUCTEM;
0COOEHHOCTHU IPOIIECCOB HACJIEICTBEHHOU
U3MCHUYUBOCTH, €CTECTBCHHOTO otbopa,
BUJI000pa30BaHus, MPUCTIOCOOJICHHOCTH OPTaHU3MOB,
JNEHCTBUS DIKOJIOTHYECKUX (DAKTOPOB HA OPraHU3MBEI,
MEPEeHOCa BEIIEeCTB M MOTOKA YHEPTUU B DKOCHCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHWH B DSKOCUCTEMaX CBOCH
MECTHOCTH, KpyroBOpoTa BEIIECTB u

OMOTEOXMMHUYECKUX IIMKIIOB B Onochepe

YMGHI/IG HpI/IMeHSITB HOJ'IyquHble 3HAHUA JJIA
00bsiCHEHUSI OMOJIOrMYECKUX MPOIECCOB U SIBJICHU,
e NPUHATHAA  NPAKTUYECKUX  pElIeHHd B
HOBC@)IHGBHOﬁ JKHN3HU B IIeIsIx o6ecnequI/I$[
0€30MacHOCTH  CBOETO  3JIOPOBBSI M 3JI0POBbBS
OKPYKAIOIIUX JIFOJICH, COOJI0IEHUST HOPM TPaMOTHOTO
MOBEICHUSI B OKPYXKAIOIIEH MPUPOTHOM  Cpele;
IMOHHUMAaHUeE HEOOXOJMMOCTH HCIIOIL30BaHUS
NOCTHKEHUU COBPEMEHHOM OHoIornu U1

PaLMOHATILHOTO MPUPOIOIIOJIB30BAHUS

Ymenue peuiatb SJICMCEHTAPHEBIC OMOJOrMYEeCKUe
3aga4dyd, COCTaBJIATH CXEMbl IIEPEHOCA BCIICCTB U

SHEPrUU B IKOcHCcTeMax (LeMy MUTAHUSA)

VYMeHue BBITIONHATh Ja00paTOPHBIC M TPAKTHYECKUE
paboThI, COOMIOIATh MpaBHIIA NMPU PadbOTE ¢ YICOHBIM

U 1a00paTOPHBIM 000PYAOBaHUEM

YMeHue KpUTUYECKU OLEHUBATh U MHTEPIPETUPOBATH
uH(pOpPMALIHIO OMOJIOTMYECKOTO COJIepKaHUS,
BKJIIOYAIONIYIO TICEBJJOHAYYHBIE 3HAHUS U3 PA3IUYHBIX
HMCTOYHHKOB (CMU, HAYYHO-TIOMYJISPHBIE
MaTepuabl); paccMaTpuBaTh ro6anbHbIe
3KOJIOTUYECKHE poOIeMbI COBPEMEHHOCTH,
dbopMUpOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3UIIHIO

10

YMeHue co3gaBaTh COOCTBEHHBIE ITUCHMCHHEIC U

YCTHBIE  CcOOOIIeHus, 0000mas OHOJOTHYECKYIO




I/IHCI)OpMaI_II/IIO M3 HCCKOJIBKUX HUCTOYHHKOB, I'paMOTHO

UCII0JIb30BaTh NOHSITUHHBIN anmnapar OMoJ0ruu




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMBIX HA OI'D
1O BUOJIOT'HA

10 KVIACC

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

buonorusikakHayka

1.1

buonorus — Hayka o »xuBOoM mnpupoae. Pomp Ouosorun B (popmupoBaHHU

COBPEMEHHOU Hay4yHOU KapTUHBI MUpa. CHCTEMaOHOIOTUUECKIUXHAYK

1.2

MeTtopl MO3HAHUS KUBOW NPUPOJbI (HAOMIOJIEHUE, SKCIIEPUMEHT, OIHCAHUE,
U3MEpeHue, KilaccupuKanus, MOAEIMPOBaHUE, CTaTUCTHYECKas o00paboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanmnsa

2.1

XKusble cuctembl (OHMOCHMCTEMBI) Kak IMpeaMeT u3ydeHus ouonoruu. CBoiicTBa

OMOCHCTEM M X pa3HO0Opasue

2.2

YpoBHU oOpraHu3alui OMOCHCTEM: MOJEKYJISPHO-TEHETUYCCKUN, KICTOYHBIMH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTAaB KIETKA. XHUMHYECKUE DJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  MuHepanbHble BemiecTBa. @OYHKIMM BOABI U

MHHEPAJIBHBIX BEMICCTB B KIICTKE. HOI[I[Cp)KaHI/IeOCMOTI/ILIeCKOFO6aJ'Icha

3.2

benku. CoctaB M CTpocHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
HesamenumMple ¥ 3aMeHUMBIE AMMHOKHCIOTHL. AMMHOKHCIIOTHBIH COCTaB.
YpOBHU CTPYKTYphI OEIKOBOM MOJEKY/bl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTHYHAsT CTPYKTypa). XUMHUYECKUE CBOWCTBa OeyikoB. buosornueckue
GbyHKIMH OENKOB.

®epmenThl — Onosiorudeckue kKaranau3zatopbl. CTpoeHue (epMeHTa: aKTHBHBIN
LEHTD, cyOcTpaTHast CHCIM(PUIHOCTD. KodepmeHTHI. BuraMuHbI.

OTJ'II/I‘II/ISI(I)epMeHTOBOTH COPraHNvYCCKUXKATAIIN3aTOPOB

3.3

VYraeBopl: MOHOCaxapuabl (TJII0KO3a, pro3a M J1e30KCHpH003a), TUcaxapHubl
(caxapo3a, JlakTo3a) M MoJMcaxapuipl (Kpaxmal, TJHKOTeH, IeJUTI0I03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Junuasl:  TpUrIMUEpuasl,  crepounsl,  pocomumuasl.  ['mapodunbHo-
ruspodoOHble cBoiicTBa. buosornueckue ¢ynkuuu nununos. CpaBHeHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB SHCPIUU




3.4

Hyxnennossie xkucnortsr: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKIIEMHOBBIX
kucnot. Crpoenne u ¢ynkuuu JIHK. Crpoenme u ¢dynximuu PHK. ATO:

CTpoeHue 1 PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo1bIn3y4eHUSKIETOK

3.6

Knerka xak nenoctHas »xwuBasg cuctema. OOImMe NPU3HAKK KIETOK: 3aMKHYTas
HapyxHass mMemOpana, mojiekynsl JJHK kak renermueckuii ammapar, cucrema

cuHTEe3a Oernka

3.7

Tunsl KJIETOK: SyKapuoTHueckas U npokapuoTrueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuueckoil  kietku. Kierounas creHka Oakrepuil.  CrpoeHue
JYKapUOTHYECKOW KIeTKH. OCHOBHBIE OTIWYUSA PACTUTETHHOM, XKUBOTHOU U

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKa, IJIMKOKAJIMKC, HX
¢bynakmu. [lnazmarnueckas memOpaHa, e€ cBoiictBa 1 pyHkiun. L{utornasma u eé
opranouibl. OgHOMEMOpaHHBIE OPraHOMIBI KIETKH: SHIOIUIa3MaTHYecKas CETh
(OIIC), anmmapar ['onbmku, au30ocoMbl. [loyaBTOHOMHBIE OPraHOMABI KIIETKHU:
MHUTOXOHJPUH, IUIACTUBL. [IpoucXokaeHrne MHUTOXOHIpPUM M TulacTHA. Bubl
miactua. HemeMOpaHHbIE OpraHouabl KIETKH: pHUOOCOMBI, KJIETOYHBIN LEHTp,

PECHMUKH, KI'yTUKH. OYHKIIMHOPTaHOUIOBKIIETKU. BKiroueHus

3.9

SAnpo — perymsatopHbiii 1eHTp KieTku. CTpoeHue smpa: siaepHas 000JI0YKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIOPTBENMIECTB B KJIETKE

}KI/I3H6I[65[TCJ'IBHO CTBKIICTKHU

4.1

OOmeH BemiecTB, WM MeTa00IM3M. AcCUMHIANMS (TUIACTHYECKUH OOMEH) u
TMCCUMWIALINS (PHEPreTHUECKU OOMEH) — JBE CTOPOHBI E€IWHOTO Ipolecca
Merabosim3ma. Tumbl oOMeHa BemecTB: aBTOTpO(HBIA U TerepoTpodHbIi. Poib

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE

4.2

®ortocunte3. CBeToBast u TeMHOBas (a3bl hoTocuHTe3a. Peakiuu oTocunTesa.
DddextuBHOCTh (hoTOCHMHTE3a. 3HaueHUE (POTOCHMHTE3a AJS KU3HU HA 3eMIe.
Bnusnue ycnoBmii cpenpl Ha (POTOCHHTE3 M CHOCOOBI TOBBIIICHUS €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3MpyIolue OakTepuu. 3HAueHHE XEMOCHHTe3a JUIs

JKA3HHU Ha 3eMIie

4.3

9HepreTquCKHﬁ OOMEH B KIIETKE. Pacmienienue BCIICCTB, BBIICICHHUEC H
AKKYMYJIIMPOBAHUEC OHEPTUU B KIICTKC. OTallbl OHEPICTUYICCKOTO oOMeHa.
I'mukonus. EpO)KCHI/IC n €ro BHUJBI. KI/ICJ'IOpO)IHOG OKHCJICHHUEC, WU KIJICTOYHOC

npixanue. DPPEeKTUBHOCTh IHEPIETUUECKOT0 0OMeEHa

4.4

Peakiiun matpuuHoro cuntesa. I'enernyeckas nnpopmarus u JJHK. Peanuzanus




TeHEeTHYeCKOoil MH(popManuu B KiIETKe. ['@HeTHUECKHil KOJ M ero CBOWCTBA.
Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnsuus — Ouocuntes Oelnka.

KoaupoBanneamunokucnot. Poaspubocom B bnocunTe3edenka

4.5

Hexnerounsie ¢opmbr xu3HU — BUpychl. Mcropusi oTkpeitusi BupycoB (J.H.
WBanoBckmii). OCOOCHHOCTH CTPOCHHS W IKU3HEACATEIHHOCTH BHPYCOB.
Bakrepuodarn. bone3sHu pacTeHMWil, KXUBOTHBIX W 4YEJIOBEKAa, BBI3BIBACMEIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — Bozoynurens CIIN/da.

[MpodunakTrka pacpocTpaHeHUS] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1Mkn, WM SKU3HEHHBIM TWKI KieTku. WHTepdaza u MHUTO3.
[Ipouecchl, mpoTekatonie B uHTEep(aze. Perumkanus — peakuuss MaTpU4HOTO
cunte3za JIHK. Crpoenne xpomocom. XpOMOCOMHBIN HabOp — KapHOTHIIL.
JluniouHBIH W TAIUIOMIHBIA ~ XPOMOCOMHBIE — HaOOpbhl.  XPOMATHIBI.
HuTtonornyeckue OCHOBBI PA3MHOXKEHUS U UHAMBHUIYAJbHOTO Pa3BUTUA
OpraHU3MOB.

Henenne kierkm — wmuto3. Cragum mutosa. IIpomeccsl, mpoucxonsdunue Ha

PAa3HBIX CTAAUAX MUTO3A. bromornaecKuicMBICIMHATO3a

5.2

@opMBI Pa3MHOKEHHUS OPraHU3MOB: OECIOJIoe M TOJIoBoe. Buisl Gecronoro
pa3sMHOXEHHS: JICICHUEe HAaBOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cniopooOpa3oBaHue, BEreTaTUBHOC pa3MHOXKCHHE.

I/ICKYCCTBGHHOGKJ'IOHI/IpOBaHI/IeOpFaHI/ISMOB, Cro3HAaYCHUCIJISICCIICKIIN U

5.3

[TonoBoe pazMHOXKEHHE, €T0 OTINYKS OT OECIOJIOrO.
Meiio3. Cramum wmeito3a. Ilpouecchl, TpouCXOIsAlIME€ HAa CTaausIX Meio3sa.
[ToBenenue xpomocoM B Mmenose. Kpoccunrosep. buonornueckuicMmbICl U

3Ha4YeHUeMelo3a

5.4

I'amerorenes — mpouecc O6pa3OBaHI/I${ IIOJIOBBIX KJIETOK Yy XHMBOTHBIX. ITonoBele
KCJIIC3bl: CCMCHHHUKHU U SAUMYHHUKH. O6pa30BaHHe H Pa3BUTHUC IIOJIOBBIX KIICTOK —
rameET (CHepMaTOSOI/II[, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 n OOTI'CHC3.
OCO6CHHOCTI/ICTpOeHHHHﬁHCKﬂeTOK H  CIICPMATO30UI0B. OHHO,Z[OTBOpeHI/Ie.

ITapTeHorenes

5.5

WnnuBuayanbHoe  pa3Buthe  (OHTOreHe3).  OMOpPHOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jranbl SMOPUOHAIBHOTO Pa3BUTHUSL Y MO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpynsius, opranorenes. [loctamOpruoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: TMpsAMOeE, HempsMoe (JIMYMHOYHOE). BriusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poct u pazButne pacrennii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaluu pa3BUTHUA




HaCHeI[CTBeHHOCTB U USMCHYUBOCTHLOPIraHU3MOB

6.1

IIpeamer u 3agaum reHetuku. Mcropus pa3BUTHA T€HETHKU. BKiIax pocCHMCKUX
U 3apyOeXHBIX Y4EHBIX B DPa3BUTHE TEHETHKH. METOJbl T'€HETHKH
(THOPHUIOIOTUYECKUH, IATOr€HETHYECKHU, MOJICKYJISIPHO-TEHETHYECKU ).
OcHOBHbBIE T'€HETUYECKUE MOHATHS. |'eHeTHueckas CUMBOJIMKA, UCIOJIb3yeMas B

CXeMax CKpelBaHUN

6.2

3aKOHOMEPHOCTH HACJECJAOBAHUS TMPU3HAKOB, ycTaHOBIEHHbIe [. Menzaenem.
MoHoruOpuaHOe CKpelmuBaHue. 3aKOH €IWHOOOpa3us THOPUIOB IEPBOTO
nokoneHus. IlpaBuino goMUHMpOBaHMs. 3aKOH PpACIICIJICHUS TPU3HAKOB.
I'unioresa unctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurunbpuaHoe ckpemnBaHue. 3aKOH HE3aBUCHUMOTO HAClIeIOBaHWS TPU3HAKOB.
[{utoreHeTnyeckne OCHOBHI JUTHMOPUAHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEe
CKpemnBanve.  Mcnonb3oBaHME — aHAIM3HUPYIOIIETO  CKPEIIMBAHUS A

OTIpe/ieNIeHUs] TEHOTHIIA 0COON

6.3

CuerieHHOe HacienoBaHue npuszHakoB. Pabora T. Moprana no cuenjieHHOMY
HacleoBaHUIO TeHoB. Hapymenuwe cuersieHHss TEHOB B pe3ysbTare
KPOCCHHIOBEpa. XpOMOCOMHAsi TEOpHsl HAaCJIEICTBEHHOCTH. ['eHeTmueckue
KapTBhl.

I'eneruka momna. XpoMOCOMHOE€ OMNpEAEICHHE MoJia. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. I'omorametHble u reTeporaMeTHbIe OpTaHU3MBI.

HaCHe,Z[OBaHI/IerI/IBHaKOB, CIHCINICHHBIX C ITIOJIOM

6.4

H3menunBocTh. BHOBl M3MEHUYMBOCTH: HEHACIEACTBCHHAsA M HACJEACTBEHHAS.
Pone  cpempl B HEGHACIICNCTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(GUKAIIMOHHOW W3MEHYMBOCTH. BapuanmoHHBIM psaag MU BapuallMOHHAs
kpuBas. Hopma peakuun npusHaka. KoamdecTBeHHbIC U KAU€CTBEHHBIC MPU3HAKH

H UX HOPpMA pCaKIUM. CBOﬁCTBaMOI[PI(bPIKaHI/IOHHOIZPISMCH‘IHBOCTH

6.5

HaCJ'IC,Z[CTBCHHaSI, I TI'CHOTHUIIMYCCKasA, HN3MCHYHMBOCTD. KomMOunarusHas
W3MEHYMBOCTh. Melo3 U  IOJIOBOM nmponecc — OCHOBa KOMOMHATHUBHOMI
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHMBOCTD. Knaccmbnxaum[ MYTaHHﬁ:
T'CHHBIC XPOMOCOMHBLIC, TCHOMHBIC. YacroTa u IMPUYHHBI MYTaL[I/Iﬁ. MYTaFeHHBIC
(I)aKTOpLI. 3aK0H TOMOJIOTHYECKHUX pAd0OB B HaCHe,Z[CTBeHHOﬁ n3MeHuuBoctu H.I.

BasuioBa

6.6

I'enernka uenoBeka. Kapumotunm wuyenoBeka. OCHOBHBIE METOJbl T'€HETHKH
YeJI0BEKA: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LUTOT€HETUYECKH,
OMOXUMHUYECKUH, MOJIEKYJIsIpHO-TeHeTHuYeckuii. CoBpeMeHHOe OIpeseieHne
TEHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHUPOBAaHHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIE C
nomoinbio I1IIP-ananu3za. HacnenctBeHHble 3a00JI€BaHUS UeNIOBEKAa: TI'€HHBIE

00s1€3HM, OOJIE3HH C HACJIEJICTBEHHOM MPEapacroIOKEHHOCThIO, XPOMOCOMHBIE




6one3nn. ComaThyeckue M TeHepaTHBHbIE MyTauuu. [IpuHIMIBI 370pOBOTO
06p333 KU3HHU, JHUAarHOCTHKMU, HpO(I)I/IJIaKTI/IKI/I n JICUCHHUA TI'CHCTHYCCKUX
0one3Held. MeauKo-TeHeTHUECKOe KOHCYJIbTHUPOBAaHUE. 3HAYCHHE MEIUIIMHCKON

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUN 'CHCTUYCCKHUX 3a00JIEBaHHI YeJIOBEKa

Cenexuusiopranu3moB. OCHOBBIOMOTEXHOJIOTUU

7.1

Cenexuusi Kak Hayka M IpoLECC. 3apOXKICHHME CEIEKLUU M JIOMECTHUKAIIMSL.
Yuenne H.M. BapwioBa 0 TMEHTpax TMPOUCXOXKICHUS ¥ MHOT000Opa3us
KYJIbTYPHBIX pacTeHuil. [leHTpBITPOUCXOXKICHUAIOMAITHUX)KUBOTHBIX. CopT,

1opoJia, IMTaMM

7.2

CoBpemeHHbIE METOJIbl CeNeKIMUu. MaccoBblii M MHAMBHUIYaJIbHBIM OTOOPHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OleHKa 3KcTepbepa. bim3kopojcTBEHHOE
ckpemrBaHue — HMHOpuauHr. Ywucras nunHusg. CKpelMBaHUE YUCTBIX JIMHUM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOe CKpelMBaHue — ayTOPUAMHT.
Otnanénnas rubpuanzanuss U e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 H
MOJIYYCHUE TMOJUIIOUJ0B. J[OCTMIKEHHMSI CENeKIMU PACTEHUH, >KMUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

buoTtexHosoruss Kak oOTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHepus. OTambl
co3manus pexkomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
nrxeHepus. Kinerounsle KyabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUI.
KiioHnpoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
DKOJIOTUYECKHUE u ATUYECKUETIPOOIIEMEI. I'MO -

TFeHEeTUYECKUMOAU(PUIIMPOBAHHBICOPTaHU3MBI

11 KIJACC

Kon

IIpoBepsieMbliidIeMeHTCOIEPKAHUS

DBOMIOIIMOHHASIONOIOTUS

1.1

DBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTUH.

CugerenbctBa  3Bosouuu.  IlameoHTtonormueckue:  MoOCiIeI0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B MAJIEOHTOJIOTHYECKOHN JIETONUCH, NepexoaHble (OPMBI.
buoreorpaduueckue: cxoacTBO U paznuuue ¢ayH u (HrIop MaTepUKOB U OCTPOBOB.
DOMOpHOJIOTHUECKUE: CXOJCTBA W pa3iuuus SMOPUOHOB pa3HbIX BHJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: T'OMOJIOTMYHBIE, aHAJIOTHYHBIE,
PyAMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOJCTBO

MCXaHU3MOB HACICACTBECHHOCTH M OCHOBHBIX MeTa00JINUECKUX l'[y’l“eﬁ Yy BCCX




OPraHu3MoOB

1.2

OpomonmonHas Teopus Y. [{apsuna. [Ipeanoceuiku BO3SHUKHOBEHUSI JapBUHU3MA.
JIBMKyIIMe CHIIBI 3BOJIIOLIMM BUAOB 10 JlapBuHY (M30BITOUYHOE PA3MHOKEHHUE IIPU
OTPAaHMYEHHOCTH PECypcoB, HEONpenenéHHas H3MEHYMBOCTh, Oopnba 3a

CYIIIECTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckass teopus osBojouun (CTD) u  ocCHOBHBIE €€ IMOJIOKEHUS.

MI/IKPOBBOJIIOIII/I?I. HOHyJI?[III/Iﬂ KaK €IMHHUIa BHJa U 3BOJITOITNHN

1.4

JBuxymue cuibl ((akTopbl) 3BOJIONUU BUAOB B Mpupoie. MyTaluoHHBIN
mpolecc U KOMOMHATHBHAsE M3MEHYMBOCTh. llomynsnnoHHBIE BONHBI U Jpeid
reHoB. M3omsamus u murpauus. EcrecTBeHHbI 0TOOp — Hampapistomui GakTop
9BOTIONMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocoOaeHHOCT,  OpPraHW3MOB  Kak  pe3yibTaT dBosonuu. [Ipumepsr
MPUCTIOCOOIEHUH Y OpraHn3MoB. ApoMoph03bl U HAMOAJANTALIUH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHBIE (OPMBI BUIO0Opa30BaHUS:

reorpagu4eckoe, IKOJIOTHIECKOe

1.5

Makpossomtonusi.  QopMbl  3BOJIOUMU:  (QUIETHYECKas,  JAUBEPreHTHasd,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTeIBoIIOIMH

Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIE

2.1

JloHayuHble TpeACTaBICHUS O 3apOKJEHUU >KU3HU. HayuHble TruUnoTessl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: aOuOreHe3 U MaHcmepMus. XHUMHUYECKas
SBOJIIONHMS. DKCIEPUMEHTAILHOE MOJATBEPHKICHUE XUMHUYECKONW  SBOJIOIHH.
Hauanpabie aTambel Ouosnornyeckoi sBostonmu. ['umoreza PHK-mupa. Ilepswie

KJICTKHU U UX 3BOJIOLIHA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'DYIIII ) KUBBIX OPIraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie mo spaM U nepuojgaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilameo3oiickas 3pa u €€ mnepuoAbl: KeMOpPUICKHIA,
OPJIOBUKCKUW, CHIIYPUHUCKUH, JEBOHCKHI, KaMEHHOYIOJbHBIM, MEPMCKUH.
Me3so3oiickas 3pa u €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIIOBOM.

KaitHo3o¥ickass 3pa u €€ nepuoabl:  NAJIEOTE€HOBBIM,  HEOIC€HOBBIMH,
AQHTPOINOI'CHOBBIM. XapakTepUCTUKA KIUMaTa W TE€O0JOTMYECKUX MPOLIECCOB.
OcHOBHBIE 3Tambl IBOJIOLUU PACTUTENHLHOTO U KUBOTHOTO MHpa. ApOMOP(O3bI Yy
pacTeHuid W KUBOTHBIX. [losiBlIeHHMe, pacuBET M BBIMHUpPAHHME TPYII KUBBIX

OpraHnu3MoOB

2.3

Cucrema OpraHu4eCckoro Mupa KaK OTpaKCHHUEC 3SBOJIIOIHNU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHUu3MOB

2.4

3BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOJ’IOI‘I/I}I KaK Hayka. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0




MIPOUCXOXKICHUM 4YelloBeka. Meroapl u3ydeHHs aHTpornoreHe3a. CxoacTtBa u
pa3nu4Ms YeIOBEKa U )KMUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHHIE YEIIOBEKA.

JBuxymue cuibl (PakTopsl) aHTpororeHe3a. HacneacTBeHHAass U3MEHUUBOCTh U
€CTeCTBCHHBIH 0TOOpP. OOMIEeCTBEHHBIMOOPA3KU3HU, H3TOTOBICHUCOPYIUUTPY A,

MBIIIJICHUE, PEYb

2.5

OcHOBHBIE CTaIMM W BETBH 5SBOJIIOIMHM YEJOBEKa: aBCTpAJONUTEKH, YenoBek
ymeneii, YenoBek mnpsamoxondmnil, YenoBeK HeaHAEPTAIbCKUM, YenoBek
pasymHubiii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpEMs CYILECTBOBaHHS, 00JaCTh

pacripocTpaHeHusi, 00bEM FOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPyIUs

2.6

UYenoseueckue packl. OCHOBHBIE OOJIBILIME pachl: €eBponeouHas (eBpasuiickasi),
HErpo-aBCTpajIouHast (3xBaTOpHANbHAS), MOHTOJIOUIHAS (asmatcko-
amepukaHckasi). UepTel NpUCOCOOIEHHOCTH MPEICTaBUTENIEH YEIOBEYECKUX pac

K YCIIOBHSIM CylIecTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputukapacuzma

OpraHu3Mbl 1 OKpyKaromascpeaa

3.1

Okonorus Kak Hayka. 3ajaud M pa3feibl HKOJOTMU. MeTosl 3KOJOrMYECKHX
HCCIeIOBaHUN. DKoJIoTHYeckoe MHpoBo33peHue. CpeaploOuTaHUusSOpraHUu3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, IIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosormueckue  ¢daktopel.  Krnaccudukamuss — AKOJIOTHYECKUX  (HAKTOPOB:
a0MOTHYECKHE, OMoTHYECKHE " AHTPOIIOTCHHBIE.

JleficTBHEIKOIOTHYECKUX(PAKTOPOBHAOPTaHU3MBI

3.3

Abunotuueckue (akTophl: CBET, TemIepaTypa, BIaKHOCTb. DOTONEpHOIU3M.
[Ipucniocobnenusi opraHu3MOB K  JIGHCTBUIO  aOMOTHUYECKUX  (HAaKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢dakTopel. Buasl OMOTHYECKHMX B3aMMOJCHUCTBHI: KOHKYPEHIIHS,
XMUIIHUYECTBO, TMAapa3UTU3M, MYTyalu3M, KOMMEHcalu3M (Haxj1eOHUYeCTBO,
KBapTHUPAHTCTRBO), aMeHCaJIN3M, HEUTpaIH3M.
3HaueHNEeONOTHYECKIXB3aNMO I CTBUIIISICYIIIECTBOBAHUSIOPraHU3MOB B

HpI/IpOI[HLIXCOO6H_IeCTBaX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKU MOIMMYJIAUH. OcHOBHBIE IoKa3aTciin
nonyidanuu: 4YUCICHHOCTb, INNIOTHOCTb, POXKIAACMOCTb, CMCPTHOCTbH, IIPUPOCT,

MUrpanusl. I[I/IHaMI/IKaLII/ICJ'ICHHOCTI/IHOHYJIHI_II/II/I u eéper Yo

COO6H_[6CTBE[ M 3KOJOT'MYCCKUCCUCTEMBI

4.1

CoobmiecTBOo opraHuzmMoB — OuoneHo3. CTpyKkTypsl OHOIIEHO3a: BHJIOBasd,
NPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-nomuHantel. CBsi3M B

OHOoIlEHO3E




4.2

DKkonoruveckre Ccuctembl (9kocuctemsl). [lomstme 00 9SKocuctemMe U
ouoreonieno3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HSKOCHUCTEMBI: IIPOIYIICHTHI,
KOHCYMEHTBI, peIyleHTbl. KpyroBopoT BemecTB U MOTOK SHEPTHH B 3KOCHCTEME.
Tpoduueckue (mumieBble) YpPOBHU OSKOcHCTeMbl. [luieBele memu W CeTH.
OcHOBHBIE TIOKA3aTeNM HKOCUCTEMBI: OuoMacca, MPOIYKIHS. DKOJOTHUYECKHE
MUpaMHUIbl: TPOAYKLUHH, YHCIEHHOCTH, Ouomaccel. (CBOHCTBA HKOCHCTEM:

YCTOMYUBOCTD, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMAa XBOMHOIO WK
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YpbosKocHucTEeMEI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodIKOCUCTEM U YPOOIKOCHCTEM.
buopazHooOpasue kak (¢aktop ycroWumBoctu dKocucteM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouocdepe. ['panHunpl, cocraB U CTpPyKTypa
ouocheprl. XKupoe BemectBo u ero ¢Gyakuun. OcobeHHOCTH OHOChEphl Kak
rno6anpHOM 3KOocucTeMbl. JlMHaMHuueckoe paBHOBecMe W oOOpaTHas CBS3b B
ouocdepe. KpyroBopoThl BemecTB W OWOTCOXMMHUYECKHUE IMKIBI AIEMEHTOB

(yrnepona, a3oTa). 3oHaIbHOCTEOHOCHEPHI. OCHOBHBICOMOMBICYIITH

4.5

UYenoseuectBo B Omocepe 3emin. AHTPONIOTCHHBICE M3MEHEHHS B Omocdepe.
['moGanbHBIE SKOJOTUYECKUE TPOOITEMBI.
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