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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUIS OIPEIEeIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHus ydeOHoro mpenmera «buonorus» cocraBwin:
koHHenrtyanbHble mosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJEpKaHMUS,
pe3ynbpTaToB 0Oy4eHUs: U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HaYCHWW B TO3HAHWM >KMBOH TMPHPOJBI M OOECIIEYCHHH CYIIECTBOBAHHS YeJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEETICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAHUS W Pa3BUTUs OOy4aromuxcs cpeacTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJEpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszgenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHUs y4eOHOTO marepuana ¢
YU€TOM MEXIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBS3€H, JJOTHMKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOINXCS.

B mnporpaMme 1O OHOJIOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaiM30BaH MPUHITUTI
MPEEeMCTBEHHOCTH B H3Y4YeHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpYKarouei
npupoaHoit cpezne. Ilostomy Hapsay ¢ u3ydeHHEM OOIIEOMOJIOTMYECKHX TEOPHM, a Takxke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYyYCHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU JJISl PEIlICHUs MPUKJIAJHbIX 33/1a4, B TOM YHCIe: MPOo(UIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS DKOJIOTUYECKHU IIETIECO00pPa3HOTO MOBEACHHS B OKPY)KAIOIIEH MPUPOHON cpene,
aHallM3a BJMSHUSI XO3AWCTBEHHOM [EATENHHOCTH YEJIOBEKAa HA COCTOSHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTUYECKOTO 00pa3oBaHus, KOTOPas MPEAINoiaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CIHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecnieunBaeT (GopMuUpoBaHHE y OOy4AIOUIUXCS NPEJACTABICHUNH O HAyYHOW KapTHHE MUPA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
(dopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOIIICHUS K )KHUBOW MPHUPOJIE U YETIOBEKY.



bonbioe 3HaueHue OMONOTMSI UMEET TaKXKe JJIs PEIIEHUS BOCIUTATENIbHBIX U
pa3BHBAIOMINX 33/1a4 CPEIHEro oOIIero oopa3oBaHus, coluanu3anuu oOydaronmxcs. M3yuenue
ouosorun oOecrieynBaeT YCIIOBHS TSt (dopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C NPEICTABICHUSMHU U3 JIPYTHX Yy4eOHBIX MPEIMETOB, B
9aCTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TIOJI0KEHUS O TIPeAHA3HAYCHUN yIeOHOTO
npenmera «buosjorus» cocraBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IIPOTpaMMe MO OUOJIOTHH.

OT16op conepxkanust yaueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3UIMHA KyJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIINECS JTOJKHBI
OCBOUTH 3HAHUS U YMEHMsI, 3HaUMMble U (JOPMUPOBAHUS OOIIEH KYyJIbTYPBhI, ONpPENEISIONINe
a/IcKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXalollell NpHpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPAKTHUECKOU AesTenbHOCTU. Oco00e MECTO B TOM cHUcTeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIUYHOCTH, COCOOCTBYIOMINX I'YMaHU3allMK OUOJIOTHYECKOr0 00pa30BaHUsl.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuajga B IporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «buoiorus» BbIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJyiornyeckas cuctema», «CucremMa U MHOTOoOpa3ue OpraHuyecKoro Mupay,
«OBOJIIOLINS )KUBOH MPUPOJIBI», « IKOCUCTEMBI U MPUCYITNE UM 3aKOHOMEPHOCTI.

Henp uzydyenus ydebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pa3HOro paHra U NpuoOpeTeHHe YMEHUI MCIOIb30BaTh 3TU 3HAHUS Ul TPAMOTHBIX JICHCTBUN B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIbI U PEIICHUS Pa3IMYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTmkeHue 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpHUAX, YUYCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM s (popMHpOBaHHS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOPa3MH U OCOOCHHOCTSIX J>KMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3aIlHH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHY;

(dbopmupoBaHre y OO0yJaroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHANM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAyYHBIX B3TJISIOB,
UJeH U MOAX0JI0B K U3YUYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIli;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHATBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLIEHUBATDH SIBICHHS OKPYXKAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHUH U OMBITA, NOJYYEHHBIX MPU U3YUEHUU OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUYEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEINMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE YOSKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KHMBOM IPHUPOIBI,
HE00X0IMMOCTH OepeKHOT0 OTHOUIEHUS K Hel, COOII0IEHUS ATUYECKUX HOPM IPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0BAHUM;



OCO3HAHHE LIEHHOCTU OHMOJIOTMYECKUX 3HAHWMM JUIsl TIOBBIIIEHUS] YPOBHS 3KOJOTMYECKOMN
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHCHHE TPUOOPETEHHBIX 3HAHWW M yMEHUW B TMOBCEAHEBHOW >KU3HH ISl OIEHKU
MOCIIE/ICTBUI CBOCH MAEATENBHOCTH 1O OTHOIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAHHE U COOITFOIEHUE Mep TTPO(UITAKTHKY 3a00JIEBaHUH.

B cucreme cpennero oobuero oopasosanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

[Ipemiaraemserii B mporpaMMe Mo OWOJIOTHH TIEpeYeHb JIA0OPATOPHBIX M MPAKTUYECKUX
paboT sABIIETCS PEKOMEHIATEIbHBIM, YIUTENb JIeJIaeT BBIOOP MPOBEICHHS JIAOOPATOPHBIX paboOT
U ONBITOB C Yy4€TOM  HUHIAUBUAYAJIbHBIX  OCOOEHHOCTEHl  oOywaroluxcs,  CIHCKa
SKCHEPUMEHTAJbHBIX 33JaHUM, MpellaraéMblX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
9K3aMeHa Mo OMOJIOTHH.

st u3ydeHusi OMOJIOTUH HA 0a30BOM YPOBHE CPEIHEro OOIIero oOpa3oBaHUsl OTBOJIUTCS
68 yacoB: B 10 knacce — 34 yaca (1 gac B Hezento), B 11 kinacce — 34 yaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

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

Mertomp! O3HAHUS KUBOHM IPUPOBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIMCAaHKEe, H3MEPEHHE,
KJIacCU(pUKaIus, MOJIETUPOBaHHE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAdOThI:

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

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

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

CpoiictBa OmocucTeM H HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3AINH KUBOM
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpO3JIEMEHTHI,
MHKpPO3JI€MEHTHI. Bosia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0enkoB. AMHHOKHUCIOTH — MOHOMEpPHI OeikoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonorndeckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crneuuduuHocTh. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJibl: MOHOCaxapuIpl (III0K03a, pudo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIoio3a). buomorndyeckue GyHKIUU
YTJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(YOOHEIE
cBoiictBa. buonornueckue QyHkiuu unuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIIUIOB Kak
HCTOYHUKOB PHEPIUH.



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

[uronorus — Hayka o kierke. Kilerounas teopus — npumep B3aMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosaekynbl JJHK kak renernueckuii anmapar, cucTeMa CHHTe3a OerKa.

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

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, IIMKOKAIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufibl KJIETKH: MHUTOXOHApPUH, IIacTUibl. llpomcxoxaeHre MHUTOXOHIAPUM W 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»,
«PacrpeneneHrue XUuMUYECKUX NIEMEHTOB B )KMBON IIPUPOJIEN.

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

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

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

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

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHMs KIETOK pACTEHHUH, XUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO TMpolecca MeTabonu3ma. Poib
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 QoTtocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHUHTE3UPYIOLME OaKTepuu. 3HAYECHUE XEMOCHUHTE3a ISl >KU3HH 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
dbochopunmupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO 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. Jrtansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LIMKIIa BUpYycoB. bakTepruodaru. bonesnun
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBaeéMble BUpycaMH. Bupyc nMmyHonedunuTa yenoBexka

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

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

Tabmuupt w  cxembl: «Tunel  mutanus», «Metabonuzm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenme u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukarus JTHK».

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

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii mMKn, WM SKU3HEHHBIM UK KiaeTku. MHTepdasza m muto3. IIporeccsr,
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, TOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHMUeE,
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,
SUIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS —SIMIIEKIETOK U
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbel 3MOPHOHATBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTpyJIsIus,



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

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOT'O PACTEHHUSA: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdemoHcTpaumnu:

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

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«Slifuexnerka miekonuramoomero», «KapuokuHes B KJIETKaX KOpelIKa 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
rOTOBBIX MUKpOIIpernapaTax.

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

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T€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  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBJeHHble [.  Mengenem.
MonorubpuaHoe ckpemuBanie. 3akoH eIuHO00pa3usi THOPHUIOB MepBoro nokoJieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  CcKpemuBaHHE. 3aKOH  HE3aBUCHMOTO  HACJENIOBaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacjeA0BaHUIo reHoB. HapyllieHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHu3Mmbl. HaciiemoBaHue NpPU3HAKOB, 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. KonnuectBeHHbIE 1
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeH4YuBOCTh. Kraccuukanuss myranuid: TeHHblEe, XpOMOCOMHBIE, T'eHOMHble. YactoTa u



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

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJBI TEHETHKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeIeHUe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TEHOTHUIUPOBaHKUE, B TOM umcie ¢ nomoibio [1[P-ananu3a. HacnencrBenusie 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-reHeTHYeCKOe 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 IIUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHieIVIeHUs] M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiios», «B3auMoaeicTBre auieNbHbIX TE€HOBY, «I eHeTnYecKkne 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 rpymnn KpoBu», «MyTalnnoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GopMbl KPBUJIHEB U OKPACKH TeJa), Tepoapuii
«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. «3yduenne MoaupuKaIMOHHON U3MEHUYHBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

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

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

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METOBI CelIeKIMU. MacCoBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHo JIHK u Tpancrennsix opranm3moB. Kiietounas wumxenepus. Kietounble
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

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

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemmka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHUX (POPM M KYIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035IIICTBEHHbIE PACTEHUS.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

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

11 KJIACC

Tema 1. OBoaOLMOHHAS 0MOJIOTHS.

[Ipennochlik BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUS U €&
MeCTO B OMoJIoTHH. BiusiHIE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAETEIBCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: IIOCIEAOBATEILHOCTh IOSBIICHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie GopMbl. bruoreorpadudeckue: cXoIcTBO
U pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA W Pa3inyus 3MOPHOHOB DPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIPHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIIOTHMYHbIE, PYJAUMEHTApHBIC OpTraHbI,
aTaBU3MBbL. MOJIEKYIIpPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. IIpennochliku BO3HUKHOBEHHUS JIapBHHH3MA.
JIBukymue Cuiibl SBOJMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeN€HHAas H3MEHYHBOCTh, OOpb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBosmrorus. [Tomyssaius Kak eJUHAIIA BUIA U 3BOTIOLUU.

JIBuxymue cuiibl ((akTopbl) 3BOJIOLUMK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHble BONHBI W apedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit otOop — HampaBisionuii ¢axtop sBoitonud. DOpMBI €CTECTBEHHOTO
otOopa.

[IprcnocobaeHHOCTh OPraHU3MOB KakK pe3yabTaT dBoroIuu. [IpuMepsl mpucmocoOneHuii
y opranuzmoB. ApoMop(h03bl U UANOATATTAIINH.



Bun u BupmooOpaszoBanme. Kputepum Buma. OcHOBHbIE (QOpPMBI BHUI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoaBomtorus. @opMbl 3BoJIONUY:  (puseTHdecKasi, AWBEPreHTHAs, KOHBEPreHTHAsd,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxxnaeHue  OT  HECHEUMATM3HUPOBAHHBIX  IPEIKOB. [Iporpeccupytomias
cricnuajimu3anusi. AI[aHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

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

Tabmuuet u cxembl: «Pa3BuThHe OpraHmdeckoro wMmpa Ha 3emiiey, «3apoJbIIu
MTO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Popmbl OOpbOBI 3a CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3ue COpPTOB pacTeHuit», «MHOTooOpasue Mopos
KUBOTHBIX», «[Honmynsumy, «MytannoHHas W3MEHUYUBOCTbY, «ApoMopdo3bI»,
«Unmoanantamum», «OOmas aereHepauus», «/Bwxyiume cuibsl sBosonumn», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocoOieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPAcKu, HabOp MJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOIEHUH Y JKUBOTHBIX», MOJENIb «OCHOBHBIE
HaIpaBJIEHUs BOJIIOLUNY», 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAaHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanusa «llepekpéct xpomocomy, BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpornpemnapaT «/lposzoduna» (HOpMma,
MyTaIuu (OpPMBbI KPBUTHEB U OKPACKH TEA).

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopnass pabdota Ne 2. «OmnmcaHwe TPUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJILHOTO XapaKTepay.

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

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOMoreHe3 M MaHCIepMHs. XUMUYecKas SBOJIONUS. AOHOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPXKICHHE
XUMHYECKOH sBommonuy. HauanbHble sTansl Ouosioruyeckoil sBostouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
3BOJIOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emne no s3paM u nepuodam. Karapxeil. Apxeickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u €€ TmepuoaAbl: KEMOPUHCKHI, OPIOBHUKCKHMA,
CUJIYPUHCKHM, IEBOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKUM.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaiiHo30licKas 9pa 1 €€ epuoipl: NaJeoreHOBbIN, HEOT€HOBBIM, AaHTPOIIOT€HOBBIN.

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

Cucrema opraHM4ecKkoro MHpa Kak OTpak€HHE HBOJIIOLMUA. OCHOBHBIE CHCTEMATHYECKUE
TPYIIbl OPraHU3MOB.



OBoJIOLMS  ueloBeKa. AHTpomosoruss Kak Hayka. Pa3BuTue npeacTaBieHUH O
IIPOUCXOXKICHUN YeloBeKa. MeToibl u3yueHus: aHTpornorenesa. CxoAcTBa U pa3jinyusl 4eJI0BeKa
U KUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

JBwxyme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEIbIi,
Yenosek mnpsamoxoadamuii, YenoBek HeaHaepranbckuil, Yenoek pasymHbii. Haxonku
HCKOTIAeMBIX OCTATKOB, BPEeMsl CYIIECTBOBAaHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHUSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE PAachl: €BPOINEOUHAs (€Bpa3uiicKas), HErpo-
aBcTpajiouiHas  (9PKBaTOpHalibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIE YEIOBEYECKMX pac K YCIOBUSAM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabmuupl u cxemsl: «Bo3unkHoBeHue CoMHEUYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTpPOEHHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pachi».

O6GopynoBanue: wMymspku — «lIpoucxoxknenue dYenmoBeka» (OFOCTBI  aBCTPAJOTHUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK M300pakeHUs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomiia, ckpebiia), TeOXpOHOIOTHYECKas TaOnuIla,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IPaKTHYeCKUE PadoOThI:

[Ipaktnueckas padota Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKIIUSIX).

DKCKypcusi «IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI My3€ei ).

Tema 3. Opranusmbl H OKpPY:Ka0Iasi cpeaa.

Dkonorusi Kak Hayka. 3aJaud M pasleNbl SKOJOrMH. MeToabl 3KOJOTHYECKHX
UCCIEeIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropel. Kiaccuduxamus skonoruueckux (pakTopoB: abHOTHYECKHE,
OMOTHYEeCKHE U aHTpoIoreHHsIe. JlelicTBre 3K0I0rndeckix (PaKTOpOB Ha OPTaHU3MBI.

AbGuotuueckue  QGakTOphl:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEpHOIU3M.
[IpucnocobaeHunss OpraHu3MoB K JeHCTBHIO abnoTHuecKuX (pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKHMX  B3aUMOJEHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHUYECKUX
B3aUMO/ICHCTBUII IJIs CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeNW IOIYJISLUU:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TNPHPOCT, MuUrpauus. JuHamuka
YHCIICHHOCTH MOMYJISINH U €€ PEeTyISIIUAL.

JdemoHncTpaumuu:

[optpetsr: A. 'ymbonbar, K. @. Pynse, O. ['ekkenb.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3emin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOIMYJISIHH
uHpy30pun-TyDenbkny», «[Iumessie nemmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdomnorudeckne 0cOOCHHOCTH PACTCHHI U3 PAa3HBIX MECT
oOUTaHUD».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€T mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01mecTBa U 3K0JIOTHYEeCKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OWOLl€HO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHas, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI OKOCHUCTEMBI: TPOJAYIEHTBHI, KOHCYMEHTBHI, PEIyIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B sKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3zaTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUAbl: MPOAYKIUH, UYHUCIEHHOCTH, Ouomacchl. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOOIKOCcHCTEeMBbl. bronoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTMYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U cTpykrypa Ouocdepsr.
Kupoe BemectBo u ero Qynkumu. OcobeHHOCTH OHOChEphl Kak TI00ATbHOM 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yyriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTpornoreHHble u3MeHeHus B onocdepe. ['nodansHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoedecTBa. CoxpaHeHne OMopa3sHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamMH U UX
ucrnoJib30Banue. J[oCTKeHNs OHOJIOTHH U OXpaHa MIPUPOIBI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmectBa», «llenmu mnuTanua», «IKkonoruueckas nupamungay, «buocdhepa u uyemoBex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTeMa XBOMHOro jeca», «buoueHos
BoJoéMa», «ArpoleHo3», «lIpuMepHbIe aHTPONOreHHbIE BO3ACHCTBUS HA TMPUPOIY»,
«BaxHelilme WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocrtaBistonas onocheps», «DakTopsl nerpaganuu mousy, «llapaHukoBsiii 3¢ dexT», «PakTopbl



panmoaKTUBHOTO 3arpsi3HeHus Onocheprn», «Oomas cTpykrypa ouocheps», «Pacmnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopot azoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PactutenbHble  cooOuiecTBa», Kkowiekuuu — «buonenos», «Bpemurtenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUHM U  IKUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaM ogHoro Buaa, Kpacnas kaura Poccuniickoit
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pe3yJabTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEIYIOIINE COCTABJIAIOIINAC. OCO3HAHHWE OOYYaIONUMHUCS  POCCHMCKOW  Tpa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEil ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MNpuUCymumMu CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJUYHE HKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCETA «bunonorua» AJOCTUTAKOTCA B C€OAHUHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBWJIaMH W HOPMaMH MOBEACHUSA U CIIOCOOCTBYIOT MpOIleccaMm CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY Tpyla W CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHMs, OEpeKHOr0  OTHOLIIEHHS K  KyJbTYpHOMY  HAacCleIuI0 U TPaJAULUIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTrOo mnpenmMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4alOUIMXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaMpaBJICHUN BOCTIUTATEIbHOMN JEATEIHLHOCTH, B TOM YHCJIEC B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaXEHHE 3aKOHA H
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIMIO TO0 OTHOIICHHIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE y4YUTBIBATh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSMH U COIMATHHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I03HABATEIbHBIX M HCCIIEIOBATEIbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON T'PXKIAHCKOW HICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACICAMI0 U TaMATHUKAM TPHUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

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

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

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

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢usuyeckoro BocnuTaHusi, (OPMHPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHBHOCTb), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

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

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IJIAHUPOBATH W CAMOCTOATEIHHO  BBITIOJNHATH  TaKyHO
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BAaHHMIO HAa MPOTSIKEHUH BCEU
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

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

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IIOCJIEACTBUMN JJIs1 OKPYKAOLIEH CPEe/Ibl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pelIeHnH NpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOIOIOJIB30BAHUEM (COOIIOACHNE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMYECKUE IMOCIEICTBUS NMPEANPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpakTUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M UATATEIBCKON KyJIbTYphI KaK CPEJICTBA B3aUMOACUCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaK O €IWHCTBE TMPUPOJIbI, 4YeJOBEeKa M O0O0IIecTBa, B TMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOieMbl pa3BUTHS YEIOBEUYECTBA, IOUCKA MyTEeH BBIXOJA U3 II00abHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTHYECKHX 3HAHWMN B IIENIAX TMOBBIIICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TONydaeMmble 3HAHUS JJs aHanu3a W OOBSCHEHUS SBICHUN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BAaTh OHWOJIOTUYECKUE 3HAHUS JJsl peIIeHUs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

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

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaUMMbIe JUIsT  (DOPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOIIUXCS  MEXKIUCUUILTMHAPHBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIIGHUE, MPOLECC, CUCTeMAa, HAy4HBIM (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHHBEpCaIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanue (HyHKIIMOHATLHON TPAMOTHOCTH W COLMAIBHOW KOMIETEHIIMH OO0yJaroniuxcs,
CIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHUS IMPOrpaMMBbl CPETHEro o01ero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

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

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOrO MBIIUICHUS (aHaliu3a,
CUHTE3a, CpaBHEHMS, KiaccUpUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIPENeNATh LEeIN JAeATENIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHUKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

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

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B pacCCMATPUBAEMBIX SBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IUYHBIX WH(OOPMAIIMOHHBIX HCTOYHHUKAX;

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

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

KOOPJIMHUPOBATh U BBINOJHATH PabOTy B YCIOBHSX pPEaTbHOTO, BHUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIBCKOW M MPOCKTHOM JEATEIIEHOCTH, HABBIKAMU
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M TPUMEHEHUIO B YUCOHBIX CHTYAIMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

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

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/J1a4M B 00pa30BaTEIBHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

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

aQHAIM3MPOBATh TIONYYCHHBIE B XOJIe PpEHICHWS 3a7add  pPe3ylnbTaThl, KPUTHUECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

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

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

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a9H, JIOTYCKAIOIINE alTbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VIHTEpHETE), aHAIM3UPOBaTh WHQPOPMALHIO pa3IMYHBIX BHIOB U (HopMm
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

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

npHOOpETaTh OMBIT HCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIUIbI, PUCYHKH H JIPYTroe);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

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

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCceX cepax >KM3HU, aKTHBHO y4aCTBOBATh B JTUANIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIIEHHS, NOHUMATh 3HAUYEHUE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIHHOE OTHOIIEHHE K COOSCEJHUKY M B KOPPEKTHOH (opme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

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

2) COBMeCTHAasl 1eATEIbHOCTh:

MOHMMATh M UCIIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHONW pabOThI IpU
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN KaXK/I0TO YJIeHa KOJUIEKTHBA;

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

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJOr0 yYaCTHMKA KOMAaH[bl B OOIIUNA pe3ylbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

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

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUU LIEJIEBBIE 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 COOCTBEHHBbIE 33Jaud B 00pa30BaTEIbHOM JEATEIBHOCTH H
KU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOI0 IIpeMeTa Ha OCHOBE JIMUHBIX MTPEIIOYTEHUIH;

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

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

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

2) cCAaMOKOHTPOJIb:

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



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, MX PE3YJILTATOB M OCHOBAHUH, HCIIOJIB30BATh MPUEMBI pedaekcun
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MPUHUMATH ce0s, TOHUMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NESITEeIbHOCTH IO MOJYYEeHUIO HOBOTO 3HAHMS U MPUMEHEHMIO 3HAaHUW B Pa3jIMYHBIX Y4E€OHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHUsI.

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

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp:KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3als JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMa MOJICKYISIpHOW Owonoruu), 3akoHbel (I'. Mennens, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUH, OpraHu3alus U MPOBEJEHHE OHOJOIMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HCCIEAYeMbIMU
BEJIMYUHAMH, OOBACHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATH,
TEOpUH U 3aKOHOB, YMEHHUE JIeIaTh BHIBOJIbI HA OCHOBAHUHM MOJYYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M 3HEPreTHMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PELICHUH B TIOBCEAHEBHOM XKHU3HH C LENIBbI0 00ecIeueHHs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM



IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTHKEHUNA COBPEMEHHOM OHOJIOTUM M OMOTEXHOJIOTHH U palOHAIBHOTO
IIPUPOIOII0JIL30BAHUS;

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

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKUE pabOThI, COONIOIATh MpaBHiIa HPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

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

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUMI0 U3 HECKOJIBKMX HCTOYHHUKOB, T'PAaMOTHO 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 PacKpbIBAaTh COAepKaHHe OMOIOTHYECKHX TEPMUHOB U MOHSITHI: BU, MOMYJISIIHS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouojorudeckue teopun (dBosouroHHas Teopus Y. JlapBuna,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpeaensTh TpaHULIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTU MEXIY HCCIETyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MOTOKA SHEPTUM B SKOCHCTEMaX, aHTPOIOT€HHBIX U3MEHEHUH
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PELICHU B OBCEAHEBHOM KHU3HU C IENIbI0 00eCTIeUeHUS
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui palMoHaILHOTO
IIPUPOIOII0JIL30BAHUS;

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

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

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

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



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJJACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6moreka [IOK
1 b 1
HOTIOTIA Kak Hayka https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U KX OPraHU3allys 5 bubmorexa OK
p H https://m.edsoo.ru/7f41c292
3 XUMHUUECKUH COCTaB U CTPOEHHUE KIETKHU 5 1 bubmorexa OK
p https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 X 5 1
HBHEACATEILHOCTD ICTKH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M UHAMBUYAJIbBHOE Pa3BUTHE 5 05 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTE M N3MEHUYMBOCTD bu6mmoreka [JOK
6 10 1 2
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 4



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

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 7 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 bubnuoreka [IOK
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 6 1
PLATHIMEL 7 OXpyaromas cpend https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa M 3KOJIOTHUECKHE CHCTEMBI 12 1 bubmorexa [OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
No Hara 5
JIEKTPOHHBIE LIU(PPOBBIE
n/m Coaep:kanue yueOHOro MaTepuajia TpOBCACHHA p wip IIpumeuyanue
00pa3oBaTesIbHbIE PECYPCHI
iaH | GakT

Tema 1, 2, 3 (1+5 u.+ 5 4.) buoJsiorus kak Hayka. 7KuBble cucTeMbl U HX OpPraHu3anusa. XMMHYECKUH COCTAB U CTPOeHHE KJIETKHU

1 Hepeuunwvtit uncmpykmaxc bK. buonorusi kak Hayka. CBsI3M OHOJIOTHH C bubnuotexa [JOK
OOIIIECTBEHHBIMH, TEXHUYECKHUMH W JPYTUMH ECTECTBEHHBIMH HayKaMHU, https://m.edso0.ru/863e6122
bunocodueit, penuruei, ITUKOH, ICTETUKONH U TIpaBoM. Posb OHosoruu B https://m.edso0.ru/863e632a
dbopMUpPOBaHNM COBPEMEHHOW Hay4YHOW KapTuHbl Mwupa. Cucrema
OMOJIOTHUECKNX HayK. MeToabpl TO3HaHUsS JKUBOW MPUPOJbI (HabmtomeHue,

SKCIEPUMEHT, OIMCaHWEe, HM3MEpeHue, Kiaccudukanus, MOAECTUPOBAHUE,
CTaTUCTUYECKass 00pabOTKa TaHHBIX).
2 JKusple cucteMbl (OMOCHCTEMBI) KaK MpPEeIMET HW3yYCHHS OHWOJIOTHH.
Otnuune JKMBBIX CHCTEM OT HeopraHuuyeckoil mpuponbl. CBoiicTBa
OMocucTeM HM HX pa3HooOpa3ue. YPOBHH OpPraHU3aIllud OHOCHCTEM: bu6moreka [IOK
MOJIEKY/ISIPHBIA, OPraHOUIHOKJIETOYHBIH, OPraHU3MEHHBIN, HOMYJISIIMOHHO- https://m.edso0.ru/863e6564
BHJIOBOM, AKOCHUCTEMHBIN (OHMO-TeOleHOTHYECKHI), Ouochepuniii. Hayku,
M3y4Jarolre 6MOCUCTEMBI HA PA3HBIX YPOBHSAX OpPraHU3allHH.

3 | XuUMHUYECKHIl COCTaB KIETKA. XUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTHI, Buborexa [IOK
MUKpO3JIeMeHThl. Bojma u MuHepaibHble BemiecTBa. DYHKIMHU BOABI U https://m.eds00.ru/863e674e
MUHEpaJIbHBIX BellecTB B kieTke. [lonnepxanne ocMmoTuyeckoro OanaHca.

4 | benku. CoctaB u cTpoeHHE OETKOB. AMUHOKUCIOTH — MOHOMEPHI OENKOB.

HezameHuMble M 3aMeHUMBbIE aMHHOKHUCIOTHI. AMUHOKHCIOTHBIA COCTaB. Buborexa [IOK
YPOBHU CTPYKTYpbl OETKOBON  MOJEKYIBI (HepBI/I‘{HaHi BTOpUYHAS, https://m.eds00.ru/863e6h72
TpeTHYHAsT W YETBEPTUYHAS CTPYKTypa). XWMHYECKHE CBOMCTBa OEIKOB.
buosornyeckue GyHKIUN OCJIKOB.
5 depMeHThl — Ouonormyeckne Karanu3aTopel. CTpoeHue ¢depmeHra: bubmmoreka [JOK

aKTHBHBIN IIEHTp, cyocTpatHas crnenuduunocts. Kodpepmentsl. ButamuHsl.

https://m.eds00.ru/863e6h72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

OTtnuuns (epMEHTOB OT HEOPTraHHMUECKUX KaTaTu3aTOPOB.

YrineBoapl: MoOHOcaxapuabsl (IJIFOKo3a, pubo3a U J1e30KcHpud03a),
aucaxapujipl (caxaposa, JaKTo3a) U Iojmcaxapuibl (Kpaxmani, IJIMKOTEH,
LEJUTI0JI03a). buonoruueckue GyHKIMH YIJIEBOJIOB. Jlunuaer:
TpUrauuepuasl, ¢ochomunuabl, crepounsl. ['napodunbHO-TUAPOPOOHBIE
cBoiictBa. buosornueckue ¢yHkuuum aunuaoB. CpaBHEHHE YIIIEBOJOB,
OE€JIKOB M JIMMUAOB KaK NCTOYHUKOB SHEPTUH.

bubmnoreka LIOK
https://m.eds00.ru/863e6870

Hyxneunnoseie kucnorel: JIHK wn PHK. Hykneotuasr — MoHOMeEpHI
HYKJIENHOBBIX KUCIOT. Ctpoenue u ¢pyuxinuu IHK. Crpoenue u ¢pyHkuuu
PHK. AT®: ctpoenune u GyHKINH.

bu6mmoreka [IOK
https://m.edso0.ru/863e6d5c¢

[uronorms — Hayka o kierke. Kierounas teopus — mpumep
B3aUMOJICHCTBUS UJIeH U (PAaKTOB B HAYYHOM TO3HAHWUU. METOabl U3YUYCHHS
KJIETKH.

bu6mmoreka [IOK
https://m.eds00.ru/863e6e88

Knerka xak memoctHast »xuBas cuctema. OOmue NpPU3HAKH KIETOK:
3aMKHyTasi HapyxHas MemOpana, wmoJekynbsl JIHK kak reHermueckuit
anmapart, cucreMa cuHTe3a Oenka. TuMbl KJIETOK: SyKapuoTHYecKas W
npokapuoTrueckas. OcoOEHHOCTH CTPOEHHS] MPOKAPHUOTUYECKOW KIIETKU.
Knerounas crenka Oaktepuit. CTpoeHHE OSyKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJIWYHMS PACTUTEIBHON, J>KMBOTHOH U TPUOHOW KIICTKH.
[loBepXHOCTHBIE CTPYKTYpPbl — KIETOYHAs CTEHKA, TJIUKOKAIMKC, WX
¢dbyaknuu. [TnasmaTudeckas memOpaHa, €€ CBOMCTBA M (DYHKITUH.

10

[utomna3zma u ee opranouipl. OmHoMeMOpaHHbIe OpraHou bl KineTku: DI1C,
anmapat ['onbxu, mu3ocombl. [lodyaBTOHOMHBIE OPraHOMJIBI KIJIETKH:
MHUTOXOHJIPUH, TUIACTU/IBI. [IpOMCXOXKICHUE MHTOXOHJAPUH U TUIACTH/I.
Buapeimnactua. HememOpaHHbIE OpraHOUABI KICTKU: pUOOCOMBI, KIICTOYHBIH
LEHTpP, LEHTPUOIU, PECHUYKHU, KTI'YTHUKU. DYHKIHH OPraHOMIOB KIIETKH.
Bxntouenusi. Snpo — perynsaTopHblii 1eHTp kieTku. CrpoeHue sapa:
sanepHas 000J0YKa, KapuoIUla3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.
TpaHcnopT BEHIECTB B KIIETKE.

bubmuoreka [JOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

11

Hucmpykmasic b/K. /labopamopnasa padoma Ne 1. «H3zyuenue cmpoenus
KJ1emokK pacmeHmZ, HCUBONMHBIX U 6al<mepud noo MUKPDOCKONOM HA 20mMO6blX
MUKponpenapamax u ux onucauuey

Tema 4. (5 4.) ZKusHenessTeJIbHOCTH KJIETKH



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

OOMeH BeliecTB, WM METa00IM3M. ACCUMWIALNS (TJIACTUYECKUNA 0OMEH) U
JTUCCUMUJISALINS (SHEPreTHYECKU 0OMEH) — JIB€ CTOPOHBI €UHOTO IIpoIiecca
MeTtabonmu3Ma. Ponb 3aKOHOB COXpaHEHHs BeIIECTBA W JHEPTUU B
MOHMMaHUM MeTabonm3ma. Tumbl OOMEHa BemlecTB: AaBTOTPO(HBIA U
rerepoTpodHsiii. Pois ¢epmeHTOB B 0OMEHEe BEIIECTB M NIpPEBpaICHUH
sHepruu B kierke. Porocunre3. CBeToBas u TeMHOBas (a3bl POTOCHHTE3A.
Peakuun  ¢dotocunTeza.  OddektuBHOCTE  PoTOCHHTE3a.  3HAUEHHUE
dboTocuHTe3a I kM3HM Ha 3emuie. BimsHME ycnoBud cpembl  Ha
(doToCHHTE3 M CIIOCOOBI TMOBBIIMIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacteHuii. XeMOCHHTe3. XEMOCHHTE3UpylIllue OakTepuu. 3HaAuYeHUe
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIIe.

bubmnoreka LIOK
https://m.eds00.ru/863e766¢
https://m.eds00.ru/863e7c98

13 | DuHepretnuecknii 0OMEH B KiIeTKe. PaciernieHue BEIIECTB, BBIACICHHE U
AKKyMYJIMPOBaHUE JHEPTUU B KIETKE. DTambl SHEPTETHYECKOTO OOMeEHa.
YMYIHp P P Bu6nnoreka LIOK
I'muxomms. bpoxkennen ero Bubl. KucnopoaHoe OKUCIIEHNE, HIIA KIETOYHOE .
https://m.edsoo.ru/863e7aae
JIBIXaHUE. OxkucnuTensHoe dbochopunupoBaHue. OddexTUBHOCTD
SHEPTreTUYECKOro 0OMeHa.
14 | Peaknuu wmaTtpudHOro cuHTe3a. [eHernueckas wuHpopmamus u JIHK.
Peanusanus renernueckoid nH(pOpMaIuu B KieTKe. ['eHeTHYeCKuii Ko uero
Al (opman . A bu6moreka [IOK
cBoiictBa. Tpanckpunuusi — wmatpuunblii cuntre3 PHK. Tpancnsuus — .
https://m.edsoo.ru/863e7dc4
O6uocunTe3 Oenka. Jranbl TpaHchsuuu. KonupoBanue aMUHOKHUCIOT. Ponb
pruboCOMB OMOCHHTE3€E OeKa.
15 | KonTpoJanHasi padora Ne 1. bubmuoreka [IOK
https://m.edsoo.ru/863e796e
16 | Heknerounsie (hopMbl )KU3HU — BUPYCHI. MicTopust oTkpbiTUs BupycoB (/1. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHSI U JKU3HEHHOTO IMKJIa BUPYCOB.
baktepuodaru. bonesnu pacTeHuii, JKMBOTHBIX U 4EJIOBEKa, BBHI3bIBAEMbIC bubmuoreka [JOK
Bupycamu. Bupyc ummynozeduiura uenoeka (BUY) — Bo3Oymurens https://m.edso00.ru/863e7540
CIIMa. OGpaTHast TpaHCKpHILIKSA, peBepTa3a U uHTerpasa. [Ipodunakruka
pacipocTpaHeHus] BUPYCHBIX 3a00JI€BaHHIA.
Tema S. (5 4.) Pa3mHoOKeHHe M HHAMBHAYAIbHOE Pa3BUTHE OPTaHM3MOB
17 | Hoemopnwiii nempykmasre b7K. KineTouHbIil UK, WU )KM3HEHHBIA LIUKI

kinetku. MHrepdaza m mutos. Ilpomecchl, mpoTekaromue B UHTEpdase.
Pennmukanus — peakuus marpuusHoro cunresa JIHK. Ctpoenune xpomocom.

bu6mmoreka [IOK
https://m.eds00.ru/863e81h6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

XpOMOCOMHBIA HabOp — KapuoTHm. JIWMJIOMIHBIA W  TarUIOUIHBIN
XpOMOCOMHBIE ~ HaOopbl.  Xpomaruiel.  LluTonmormyeckue  OCHOBBI
Pa3MHOKEHMS U MHAUBUAYAIbHOTO Pa3BUTUSA OPraHU3MOB. JleneHue KIeTKu
— muto3. Craauu mutosa. Ilponeccsl, mpoucxXoasiire Ha pa3HbIX CTAIUAX
MuTo3a. buonornueckuii cmpici murosa. [lporpammupyemas rubenb KIETKU
— anonTo3.

18

@DopMBbl pa3sMHOXKEHHUS OpPraHU3MOB: Oecrosioe 1 nojoBoe. Bunapl 6ecrnionoro
Pa3MHOXKEHHS: JeJICHHE HaJBOE M TOYKOBAHWE OJHO W MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe,  BETETaTHBHOE  pa3MHOXeHHe.  VIckyccTBeHHOe
KJIOHHUPOBAaHHE OPraHW3MOB, €r0 3HA4YeHHWEe M celeKiuu. [lomoBoe
Pa3MHOKEHHE, ErOOTINYHS OT OECIoIoro.

bu6mmoreka [IOK
https://m.edso00.ru/863e831e

19

Meiio3. Cramuu meiiosa. [Iporecchl, mMpouCXOasAIINe Ha CTaaUsIX Meio3a.
[ToBenenue xpomocoMm B Meio3e. Kpoccunrosep. buonorndeckuii cMbICi U
3Ha4YCHHE MeHo3a.

bu6moreka [IOK
https://m.edso0.ru/863e7f4a

20

'amerorenes — mnpouecc 00pa30BaHUS TOJOBBIX KIETOK YKUBOTHBIX.
[TonoBbie »kene3bl: CEeMEHHUKU W SUYHUKH. OOpa3oBaHHME U pPa3BUTHE
MOJIOBBIXKJIETOK — raMmeT (crepMaTo30u], SHIEKIeTKa) — CIepMaToreHes u
ooreHe3. (OCOOCHHOCTH CTPOCHHUS SUIEKICTOK W  CHEPMAaTO30UJIOB.
OmnonotBopenue. Ilaprenorenes. Hucmpykmasxc bK. Jlabopamopuas
paboma Ne 2. «l3yueHue cmpoeHus NONOBbIX KIEMOK HA 20MOBblX
MUKDONpenapamaxy

bu6moreka [IOK
https://m.eds00.ru/863e81b6

21

WupuBuayaneHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE Ppa3BUTHE
(amOpuorene3). OTtambl SMOPHOHAIBHOTO PA3BUTHS Y TTO3BOHOYHBIX
KUBOTHBIX: JPOOJICHHE, TacTpysiius, opraHoreHe3. [locTamMOpuoHaIbHOE
pasButHe. THIBI MOCTAIMOPHOHAIBHOTO PAa3BUTHSA: TPSAMOE, HE MPSIMOE
(mmurHOYHOE). BnusiHME cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CrocOOHBIC BBI3BIBATH BPOXKICHHBIC YpOJACTBA. POCT M pa3BUTHE PAaCTCHHIA
OHTOreHe3 IIBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH, CTAIN U PA3BUTHSL.

bu6moreka [IOK
https://m.eds00.ru/863e8436

Tema 6. (5 4. + 5 4.) HaciiencTBeHHOCTb M H3MEHYHMBOCTH OP

raHMm3MoOB

22

Hpez[MeT U 3aJayd TEHETUKH. PoJIb LMTOJOTMM U 3M6pI/IOJ'IOFI/II/I B
CTAaHOBJICHUM Te€HETHUKU. Bkian pOCCHﬁCKHX n Bap}I6e)KHI>IX YUYCHBIX B
pa3sBUTHUC I'CHCTHUKU. Metoasl T'CHCTUKU (FPI6pPI,Z[OJ'IOFPI‘-ICCKHfI,
HHTOFCHCTH‘ICCKHﬁ, MOJ'ICI(y.TIHpHOl"CHGTH‘-ICCKHfI). OcCHOBHBIEC TEHETHUYCCKHUE

bu6mmoreka [IOK
https://m.eds00.ru/863e8612
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IIOHATHUA. I'emeTnueckas CHMBOJIMKA, HCIIOJIB3yeMasd B cXeMax
CKpECILIMBAaHMI.

23

3aKOHOMEPHOCTH HACJICIOBAHUS MMPU3HAKOB, YCTaHOBICHHBIC [. MeHaenem.
MoHoruOpuIHOe CKpenIuBaHue. 3aKOH €IUHO00pa3us THOPHJIIOB IEPBOTO
nokoJyieHus. [IpaBwiio MOMHHHpOBaHHS. 3aKOH PACIICIUICHHUS TPU3HAKOB.
I'unoresa unctoTel ramet. [1oJIHOE M HEMOJIHOE TOMUHHPOBAHUE.

bubmnoreka LIOK
https://m.eds00.ru/863e8878

24

JurubpugHoe  ckpelmMBaHHE. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBaHUS
IIPHU3HAKOB. L[I/ITOFGHGTI/ILIGCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCIIMBaHUA.
Anamusupyromee  ckpemuBaHue.  Vcnonb3oBaHME — aHAIM3HPYIOIIETO
CKpEIIMBAHUSI JUIsl ONIPEICJIEHNs T€HOTUIIA OCOOU.

bu6mmoreka [IOK
https://m.edso00.ru/863e89a4

25

Hucmpykmaxnc bK. Jlabopamopnaa paooma Ne 3. «H3yuenue
Pe3YIbmamo8 MOHOCUOPUOHO2O U OUSUOPUOHO2O CKPeUUBAHUSL Y OPO30GhUIblL
HA 20MOBbIX MUKDONPENApamax

26

CuerienHoe HacnefoBaHue mnpusHakoB. Pa6ora T. Moprana mo
CIETJICHHOMY HacJIeIOBaHWIO T'eHOB. HapyiieHue creniaeHus TeHOB B
pe3ynbTaTe KpPOCCHHTOBEpa. XPOMOCOMHAsi TEOPHsS HACIEACTBEHHOCTH.
['eneTnueckue KapThl.

bu6moreka [IOK
https://m.eds00.ru/863e8c60

27

I'eneruka nosia. XpoMOCOMHOE OMpeNIeTICHUE Mojda. AyTOCOMBI U TOJIOBBIE
XpoMocoMBbL. ['oMoramMeTHble U TeTeporaMeTHble opranu3mbel. HacnenoBanue
MIPU3HAKOB, CLICTNICHHBIX C MOJIOM.

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

28

N3MeHYHnBOCTS. Bunpr W3MEHYMBOCTH HEHacJe/ICTBEHHAs H
HacliencTBeHHas. Posib  cpenpl B HEHACIEACTBEHHOM HM3MEHYMBOCTH.
XapakTepucTuka MOAU(GUKAITMOHHOW N3MEHYMBOCTH. BapuanvoHHbIi ps 1
BapuanMoHHas kpuBad. Hopma peaknuu npusHaka. KonudecTBeHHbIE U
KayeCTBEHHbIE  MpU3HAKU U WX  Hopma  peakuuu.  CBOMCTBa
MO IM(DUKAITMOHHOW M3MEHYUBOCTH. HaciencTBeHHas, WM T€HOTUITMYECKas
M3MeHYUBOCTh. KOMOMHATHBHAS N3MEHYMBOCTh. Mei03 U MOJIOBOM IpolLiece
— OCHOBa KOMOMHATMBHOW W3MEHUYUBOCTU. MyTallMOHHAs H3MEHYHUBOCTb.
Knaccudukaruss Myranuid: reHHbIe, XpOMOCOMHbBIE, TeHOMHBIEe. YacToTa u
MPUYMHBI MyTaliii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB
B HacienctBeHHoW wu3meHuumBocth H. WM. BasunoBa. BuesdnepHas
HaCJIEJICTBEHHOCTh U U3MEHUYHUBOCTb.

bubnuorexa [JOK
https://m.edso0.ru/863e8efe

29

Hucmpykmance bK. Jlabopamopnaa padoma Ne 4. «H3yuenue
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MOOUPDUKAYUOHHOU UBMEHYUBOCMU, NOCPOEHUE BAPUAYUOHHO20 pAdad U
B8APUAYUOHHOU KDUBOUY

30

I'enetnka uvemoBeka. Kapuotunm uenmoBeka. OCHOBHBIE METOJbI TCHETHKHU
4eJI0BEeKAa: TCHEAIOTMICCKHIA, OIM3HEILIOBLIMH, IUTOTrCHECTHYCCKHIA,
OMOXMMHUYECKUH, MOJIEKYIISIpHO-TeHeTHUecKrii. COBpeMeHHOe Omnpe/ielieHne
IEHOTHUIIA: TIOJHON€HOMHOE CEKBEHUPOBAHWE, TE€HOTUIIMPOBAHHE, B TOM
yucie ¢ nomoitnpio [TI{P-ananu3a. HacneacrBenusie 3a00sieBaHUs YeIOBEKa:
reHHble 00JIe3HU, OO0JIE3HH C HACIEACTBEHHOHN MpeapacnoioKeHHOCTbIO,
XpoMocoMHble Oosie3HH. ComaThyeckue W TeHEpaTUBHbIE MYTalUH.
CrBosnoBble KieTKU. [IpuHIUOBI 340pOBOTO 00pasza KU3HU, JUArHOCTUKH,
MpO(QUIAKTUKH U JI€UEHUs] TeHEeTHUYeCKUX Oosie3He. MeanKo-reHeThuecKoe
KOHCYJbTUPOBaHUE. 3HaYCHHE MEIUIIMHCKON T'€HEeTHKU B MPEA0TBpALlEHUU
1 JIUEHUH I'eHeTHYECKHUX 3a00JIeBaHuUil UyeIoBeKa.

bubmnoreka LIOK
https://m.eds00.ru/863e8d78

31

Konrpoabnas padora Ne 2.

Tema 7. (3 4.) Cesiekniusi OPraHu3MoB, OCHOBbI O

OTEXHO

JIOTHHN

32

Cenexusi KaKk HayKa U MpoIecc. 3apOXkKACHUE CETEKIUU U JTOMECTHKAIIHS.
VYyenne H. WM. BaBumoBa o 1eHTpax MHOTooOpazusi M TPOUCXOKICHUS
KYJIbTYPHBIX pacTeHHuil. LIeHTphl MpOHCXOXKIEHHsS] AOMAIIHUX YKHUBOTHBIX.
Coprt, nopoa, mTaMMm.

bu6moreka [IOK
https://m.eds00.ru/863e9214

33

CoBpeMeHHBIC METOIbI CeJIEKIIMH. MacCOBBIN M MHANBUYaTIbHBINH OTOOPHI B
CEJICKIIMUPACTEHUN M KUBOTHBIX. OIleHKa dKCTephepa. bim3kopoacTBeHHOE
ckpernuBanue — HHOpuauHT. Yncras nuHusA. CKpelnBaHUe YUCTHIX JTUHUH.
I'etepo3uc, wunm rubpuaHas cuiga. HepoicTBEeHHOE CKpeIIMBaHUE —
ayropunuar. OtnanénHas rulOpuamsanus u efycnexu. VICKycCTBEHHBIN
MyTareHe3 M MOJy4eHUe MOJUIUIONIOB. J[OCTIKEHUSI CeNeKlUUUd PacTeHUM,
YKUBOTHBIX 1 MUKPOOPTaHHU3MOB.

bu6mmoreka [IOK
https://m.eds00.ru/863e9214

34

buoTexHonorus Kak orpacib NpPOMU3BOJACTBA. ['€HHAs WH)KEHEpHUs. OTarlbl
co3nanus pekomounantHoi JIHK u Tpancrennsix opranuszmos. KietouHnas
UH)XEHEPHUSL. KneTouHBIEKYIbTYpBI. MUuKpOKIOHaIBHOEPA3MHOKEHUE
pactenunil. KiioHupoBaHMe BBICOKONPOIYKTHBHBIX CEIbCKOXO3HCTBEHHBIX
OpraHu3MoB. DKoJOrnyeckuen studeckue mpodiaemsl. MO — renetnyecku
MOIU(UIMPOBAHHBIE OPTAHU3MBI.

bu6mmoreka [IOK
https://m.edso0.ru/863e9336
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KVIACC
No Hara
n/m Coaep:kanue yueOHOro MaTepuajia nposeienns | HICKTPOHHbIC HAPOBLIE IIpumeyanue

iaH | GakT

00pa3oBaTesIbHbIE PECYPCHI

Tema 1 (7 4.=4 4.4+3 u.) Tema 1. DBoTIOLMOHHAS OHOJIOT U

Hucmpykmaxne no b/K. 1lpeanocbUikKu BO3HMKHOBEHUS HBOJIOIMOHHOMN
TEOpUHU. DBOJIOIMOHHAS Teopus W e€ Mecto B Ouosornu. Brusaue
SBOJIIOIIMOHHOM ~ TEOpUM HaA pa3BUTHE OHOJOTMUM U JIpYTHXHayK.
CBunerenbcTtBa 53BoJIONMU. [laneoHTOoNOrHYECKHEe: TMOCIEI0BATENLHOCTD
MOSIBJICHUS] BUIOB B MaJICOHTOJIOTMYECKOMIETONICH, MEPEXOAHbIE (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuue ¢dayH HU@IOp MaTEPUKOB U
OCTPOBOB.OMOPHOJIOTHYECKHE: CXOJCTBA U PA3NUUMsI 3MOPHOHOB PpPa3HbIX
BHUJIOB TMO3BOHOYHBIX. (CpaBHUTEIHbHO-AaHATOMHYECKUE: TOMOJIOTUYHBIE,
aHAJIOTMYHBIE, PYIUMEHTApHbIE OpTraHbl, aTraBU3MbL.  MOJIEKYIIpHO-
OMOXMMHYECKHE: CXOJCTBO MEXAaHHM3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTab0JIMYECKUX MyTeHl Y BCEX KUBBIX OPraHU3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e

OpomonmonHass Teopuss Y. JlapBuna. [lpennocbuiki BO3HUKHOBEHHUS
JapBHHU3MA. J[BYKYIIHE CHJIbI SBOJIIOIUMU BUJIOB 10 JapBHHY (M30BITOYHOE
pPa3MHOKEHHE TpU  OTPAHUYECHHOCTH  PECypCOB,  HeompeaeiEHHas
W3MEHYUBOCTh, OOpb0a 3a CYIIECTBOBAHHME, €CTECTBEHHBIH OTOOD).
Cunrerndeckas Teopus 3Boonun (CTD) u €€ 0CHOBHBICTIONOKECHHUS.

bubnuorexa [JOK
https://m.edso0.ru/863e9570

Mukpossomtonust.  IlomynsiuMs  kak  eAMHUIlAa BHJA W SBOJIIOLIUU.
Hucempyxkmasnce no bK. Jlabopamopuaa paboma Ne 1. «Cpasnenue 6uoos
10 MOPGon02ULeCKOMY KpUmepuioy

bubnuorexa [JOK
https://m.edsoo.ru/863e9cle
https://m.edso00.ru/863e99c6

JBuxymue cuibl ((pakTOpsI)IBOIIOLMK BUIOB B MpUpoje. MyTallMOHHBIHA
mpolecc M KOMOWHATHBHAas HM3MEHYMBOCTH. [lOMYNSIIMOHHBIE BOJHBI H
npeiid reros. M3omsius u Murpanusl.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4

EcrectBennsiii oT60p — Hampapistomuii  (akrop sBomrormu. Dopmel

bubmunorexa LIOK
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€CTECTBEHHOTr00TOOpA. https://m.edsoo.ru/863e9ed0

6 | [IpucrocoOieHHOCTh OpPraHW3MOB KakK pe3yibTaT 3Boonud. [IprMepsl
MIPUCIIOCOOCHUN Yy Opranu3MoB. ApoMopdo3bl M HAMOaganTaluu. Buan
BH000OpazoBanue. Kpurepuu Buma. OcHOBHBIC (hOPMBI BHA000pa30BaHUS: bu6mmoreka [IOK
reorpaduueckoe, skosornueckoe. Hucmpyxkmayc bJK. Jlabopamopnasn https://m.edsoo.ru/863e9fde
padoma Ne 2. «Onucanue npucnocoOieHHOCmu OpeanuzmMa u ee
OMHOCUMENLHO20 XaAPaAKmepa»

7 Makpossomtonusi. Dopmbl  sBostOLMU:  puUIETHYECKas, JUBEpreHTHas,

KOHBEPreHTHas, napajuiesbHasl. HeoG6patumocts IBOJTIOIUH. bubnuotexa [JOK
[IpoucxoxaeHrne OT HeCNEeUATN3UPOBAHHBIX NpeakoB. [Iporpeccupyromas https://m.eds00.ru/863e9cle
crienuanu3anys. AJanTUBHAS paualiys.

Tema 2. (9 4.=4 4.+5 u.) Bo3HNKHOBEeHME U Pa3BUTHE KU3HU HA 3emule

8 JloHay4yHble TIPEACTABICHHUS O 3apOXKICHUW >KU3HU. HayuHble TrumoTe3sl
BO3HMKHOBEHHUS >KU3HHU Ha 3emuie: abUOreHe3 W MaHCIepMHs. XUMUYecKast
IBOMIONMS.  AOMOTEHHBIM  CHHTE3  OpPraHMYeCKMX  BEIIECTB W3
HEOPraHWYECKUX. OKCIECPUMECHTAIPHOE TMOATBEPKIACHHE XUMHUYCCKOU bu6mmoreka [IOK
spostrorin. HavaneHble drarsl Onosornyeckoi »somronun. ['mmoresza PHK- https://m.edsoo.ru/863ea5a6
Mupa. @DopmupoBaHHE MEMOpPAaHHBIX CTPYKTYp U  BO3HHUKHOBEHHE
npoTokyeTku. IlepBrie kineTku U ux 3Bosonus. PopMUPOBaHHE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

9 Pazutue xu3nu Ha 3emiie mo spam u nepuogam. Karapxeil. Apxeiickas u
nmpoTtepo3oiickas 3pbl. [laneo3olickas spa um e€ mepuoAbl: KEMOPHHCKHH,

OPJIOBUKCKUM, CHIIYPUNCKHI, HEBOHCKHW, KaMEHHOYTOJIbHBIM, MEPMCKHIA. bubmuoreka [JOK
Me3zo3olickas dspa U €€ IepHObl: TPHACOBBIM, IOPCKHH, MEIOBOIA. https://m.edso00.ru/863ea6be
Kaiinozoiickas 3pa u €€ mMepuojbl: MaJleOreHOBbIM, HEOTC€HOBBIH,

AHTPOTNOTEHOBBIH.

10 | XapakrepucTka KJIMMaTa U T'€0JOTHYECKUX MpoieccoB. OCHOBHBIE 3TaIlb Bu6morexa L[OK
ABOJIIOIMH PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUui u https://m. edsoo.ru/863ea8he
AKUBOTHBIX. [l0osiBJIEHNE, paclBET U BBIMUPAHHUE T'PYII KUBBIX OPraHU3MOB.

11 | Cucrema oOpraHMYecKOro MHpa Kak OTpaxeHHe 53BOJIOIMU. OCHOBHbBIE bubnuorexa LIOK
CHUCTEMATUYECKHE IPYIIIBI OPraHu3MOB https://m.edso0.ru/863ea48e

12 | DBomtonmst yenoBeka. AHTPOINOJIOTHS Kak Hayka. Pa3BuTue mpencTaBieHHi Bbubmuorexa [JOK

0 IMPOUCXOKICHUN YCIIOBCKA. Metoasl N3Yy4YCHHA aHTPOIIOTCHC3a. CXO,Z[CTBa

https://m.edsoo.ru/863eac2c
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U pas3inyvdg 4YCJIOBCKa U JKHUBOTHBIX. CucreMaTH4eCKOe II0JI0KEHHE
YCJIOBCKaA.

13

JBwxkymue  cunsl  (axTopel)  aHTpomoreHe3a.  HacnenctBeHHas
W3MCHUMBOCTh M E€CTECTBCHHBIH OTOOp. OOIIeCTBEHHBIM 00pa3 KHU3HW,
W3TOTOBJICHUE OPYJIUHU TPY/a, MBIILICHUE, PEUb.

bubmnoreka LIOK
https://m.edsoo.ru/863ead44

14

OcCHOBHBIE CTAJIMU U BETBU BOJIIOIIMH YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMmenbiii, YemoBek mnpsmMoxoasaniui, YenoBek HeaHJepTalbckuii, YeaoBek
pa3yMHBI COBpEMEHHOTO Tuma. HaxoIku HCKOMaeMbIX OCTAHKOB, BPEMs
CYIIIECTBOBaHUS, 00JACTh pacpoCTpaHeHUs, 00BEM TOJIOBHOTO MO3ra, 00pa3
KU3HH, OPYIHSL.

15

UenoBeueckne pacbl. OcCHOBHBIE  OONBIIME  pachkl:  €BPOMEOMTHAS
(eBpasmiickasi), HETpO-aBCTpaJOWAHAs (dKBaTOpHATIbHAsI), MOHTOJIOWTHAS
(a3maTcko-amMepuKaHcKas). YepTbl MIPHUCIIOCOOIICHHOCTH IIPEACTaBHTEIICH
YeJIOBEYCCKUX pac K YCIOBUSAM CYINISCTBOBAHUS. EJIMHCTBO dYeIOBEUSCKUX
pac. Kputuka conpiajisHOro 1apBHHH3Ma M pacu3Ma.

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea2

16

KonTpoabHnast padora 1.

Tema 3. (6 4.) Oprann3Mbl U OKPYKAOIIAsA cpeaa

17

Hucmpykmaxne BbK. Dxonorusi kak Hayka. 3aJaud W pa3fesibl KOJOTHH.
MeToibl AKOJIOTUYECKUX HCCIEAOBAHUNA. DKOJIOTHUYECKOE MHUPOBO33PEHUE
COBPEMEHHOTO YeJIOBEKa.

18

Cpenpl oOMTaHMsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYILHAas, MOYBEHHA,
BHYTpU-OpraHu3MeHHas. OJxosorndyeckue  Qaxrtopel.  Krnaccuduxarms
AKOJIOTMYECKUX (PaKTOpOB: abMOTHUECKHE, OUOTHUECKHUE U aHTPOTIOTCHHBIE.
JleiicTBHE SKOJIOrMYeCKUX (PaKTOPOB HA OPTaHU3MBI.

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

19

AOGuoTudeckue GpakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOAN3M.
[IpucriocobneHnss OpraHu3MOB K JICUCTBHIO aOMOTHYECKUX (DAKTOPOB.
buonornueckue puT™mel.

bubnuorexa [JOK
https://m.edsoo.ru/863eb10e

20

Huempyxkmane bK. Jlabopamopunan pavoma Ne 3. «Mopgonocuueckue
ocobennocmu pacmeHuﬁ U3 pasHblx mecm obumanuay.

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

21

buotnueckne  Qakroppl.  Buuel  OMOTHMYECKMX — B3aMMOJAEHCTBUIL:
KOHKYpEHIIMS, XHUIIHWYeCTBO, cuMOuMo3 u ero Gopmel. Ilapazutusm,
Koolepanus, MYTYaIu3M, KOMMEHCAIIU3M (KBapTHpaAHCTBO,
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HaxJIeOHMYECTBO). AMEHCaIM3M, HEWTpaau3M. 3Ha4eHHe OHOTHYECKUX
B3aMMOJICHCTBMI  JUIA  CyHIECTBOBAaHHSI OPraHM3MOB B  IMPHUPOIHBIX
COO0IIECTBAX.

22 | DKOJIOTUYECKHE XapPaKTePUCTHKH MOMyasiuu. OCHOBHBIC IOKa3aTelH
MOMYJISIIIAN: YACIICHHOCTb, INIOTHOCTD, POXKIAEMOCTh, CMEPTHOCTD, IIPHUPOCT, EH6J_IHOTeKa HOK
N https://m.edso0.ru/863eb46a
Murpanus. JInHaMyuKa 9UCIICHHOCTH TIOMYJISIHH U €€ PeryJIsiusl.
Tema 4. (12 4=6 4.+6 4.) CooO1IecTBA ¥ IKOJOTHYECKHE CHCTEMbI

23 | CooOmiecTtBO OpraHu3MoB — OuoOIleH03. CTpYKTypbl OHMOILIEHO3a: BHUIOBas, BuGmorexa LIOK
MIPOCTpaHCTBEHHas, Tpoduyeckas (muiueBas). Bungpsl-nomunantel. CBs3u B https://m. edsoo.ru/863eb46a
OuoLIeHO3E.

24 | Dxomorudeckue cucTeMbl (dKocuctembl). [loHatne 00 »3KOcHUCTEME U
ouoreorneHo3e. OyHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCUCTEMBI: ITPOTYIICHTHI, BuGmorexa LIOK
KOHCYMEHTBI, PEAyIeHThl. KpyroBopoT BemIECTB M TIOTOK JHEPTHHA B https://m.edsoo.ru/863eb46a
skocucTteMe. Tpodudeckue (THUIIEBBIC) YPOBHH 3KOCHUCTEMBI. IlnimieBnie
renu U cetd. OCHOBHBIE MOKa3aTeNId SKOCUCTEMBI: OMoMacca, IpOAyKIHUS.

25 | DKoJOTHYECKHE MHUPAMUIbI:  MPOAYKIUH, YHUCICHHOCTH, OHOMAacCCHIL. Bu6morexa LIOK
CBoiicTBa  JKOCHCTEM:  YCTOMYHMBOCTb,  CAMOPETYJslLUs,  pa3BUTHE. https://m. edsoo.ru/863eb5fa
Cykueccus.

26 | Pemrenue 3K0J0rnyecKkux 3amgay.

27 | IlpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI PeK M 03€p. DKOCHUCTEMAa XBOWHOTO
WM IIUPOKOJIMCTBEHHOTO Jieca.

28 | AHTpONOreHHbIE  HKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonormueckoe M XO3SHCTBEHHOE  3HAYEHUE  arpodKOCUCTEM U
ypboskocuctem. bropaznooOpasue kak (akTop YCTOWMYHMBOCTH IKOCHUCTEM.

CoxpaHeHne OMOJIOTHYECKOTO pasHooOpa3us Ha 3emuie.

29 | Yuenue B. U. Bepnanackoro o Ouocdepe. ['panuilpl, coctaB u CTpyKTypa
ouocdepsl. XKupoe BemiectBo U ero ¢pynkuuu. OcodeHHocTu OGnochepsl Kak bubmuoreka [JOK
rio0anbHOM 3KocUCTeMBl. J[nHamMu4yeckoe paBHOBecHE M OOpaTHasi CBSI3b B https://m.edsoo.ru/863ebb5e
o6uocdepe.

30 | KpyroBopoThl BelIeCTB U OMOTeOXUMUYECKUE ITUKIIBI DTIEMEHTOB (Yriepoa, bubmmoreka [JOK
a30T1a). 3oHaJIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH. https://m.edso0.ru/863ebd16

31 | YenoBeuectBOo B Oumochepe 3emiau. AHTPOTIOTEHHBbIE W3MEHEHHUS B
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ouocpepe. [1106aTBHBIC FIKOJIOTHYECKUE TIPOOIIEMBI.

32 | CocymiecTBOBaHUE TIPUPOIBI u YeJI0BEYCCTBA. CoxpaHeHue
OMopa3sHOOOpa3uss Kak OCHOBa ycroWuuBocTtd Omocdepnl. OcHoBa bubnuoreka [JOK
paLMOHAIBHOTO YIPaBJICHUS IPUPOJHBIMU PECYPCAMHU U UX UCIIOJIb30BaHHUE. https://m.edso00.ru/863ebale
JlocTmxkenwsi OMOJIOTHY M OXpaHa TPHUPO/IBL.

33 | KonrpoabHasi pagora 2.

34 | TloBTOpeHue u 0000MIEHNE H3YICHHOTO MaTepHraa
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Tlaceunux B.B. Buonorus. 11 xmace: Yue6. mis o0meo6pa3oBaT. opraHu3anuii 6a3oBblii
ypoBenb (JIunus xwu3nu) / [B. B. Ilaceunuk, u ap.]; nox pen. Ilaceununka B. B. — M.:
[Ipocemenue, 2022. — 223 c.

2. Tlaceunux B.B. buonorus. 11 knacc: 6a30Bblil ypoBeHb: ydeOuuk (JIlunus xusnu) / [B
[Taceunuk, A.A. Kamenckwii, A. M. PyOuosal]; mox pen. Ilaceunmka B. B. —
[Ipocsemenue, 2022. — 272 c.

. B.
M.:

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metoaunueckoe nocooue/Ilaceunnk B.B., Akinmoneproe o6miectBo u3aarensctBo "IlpocBemenne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Axagemust Munnpocgemienus Poccun: https://academy-content.apkpro.ru/ru/

2. Poccwuiickas anektpoHHas mkona: hitps://resh.edu.ru/

3. bubnmoreka BUACOYPOKOB IO IIKOJIBHO#M mporpamme: https://interneturok.ru/

4. SIKmnacc: https://www.yaklass.ru/

5. BuptyaneHble 1a00paTOpHBIE U MPaKTUYECKUE PadOTHl HA YIIIyOJEHHOM YpOBHE
OCHOBHOTO 001Ier0 0Opasosanus https://content.edsoo.ru/lab/



https://academy-content.apkpro.ru/ru/
https://resh.edu.ru/
https://interneturok.ru/
https://www.yaklass.ru/
https://content.edsoo.ru/lab/

	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО БИОЛОГИИ НА БАЗОВОМ УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС (1)
	10 КЛАСС (2)
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	ОБЯЗАТЕЛЬНЫЕ УЧЕБНЫЕ МАТЕРИАЛЫ ДЛЯ УЧЕНИКА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ

	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ​​​

