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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYI0 OCHOBY IS
ompeneseHusl MoaX0J0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOro TNpenMera
«buonorusiy  coctaBuiM: KoHuentyaneHble mnoioxenns PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3ylbTaTOB OOydeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpazoBanus B Poccuiickoit ®Denepanu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUCHUN
CYILIECTBOBaHMs 4YeJIOBEeUeCKOro oodiectBa. COrjgacHO Ha3BaHHBIM MMOJIOKEHUSM,
ornpe/eseHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl IO OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu [a€T MpEACTaBICHHWE O IMeIiax, 00 oOmei
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYarOMIUXCS CpEeICTBaMU
yuebHOoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TOo pasfaenaM ¢ TEeMaMm,
PEKOMEHTyEMYIO TMOCJIEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4y€Tom
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
poIiecca, BO3PAaCTHBIX 0COOCHHOCTEN 00YJarOIIIXCS.

B mporpamme mo OuonoruM TakKe YUYMTBHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUeOHBIX JEeUCTBUM OOy4YaromMXCS IO OCBOCHMIO COJAEpKaHUA
OMOIOrHYeCKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbIH ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YEHMM OWOJIOTMM, Ojlaronapss 4yeMy B HeW
POCMATPUBAETCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSA3AHHBIX C
(dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IEHHOCTHBIX
OpHMEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, PEACTABICHUN O 3A0POBOM
oOpa3e XHU3HU M OEpPEKHBIM OTHOIIEHHWEM K OKpPY>KaIoIlIeil MpUPOTHON cpere.
[ToaTOMy Hapsay ¢ U3yd4eHHEM OOIeOMOIOTMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEICHO BHUMaHHE HCIOJB30BAaHUIO
MOJTYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 33]1a4, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAaHUM 4YeNlOBEKa, MEIMKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1[EJIeCO00pa3HOro TMOBEACHHUS B OKpYXalollled NpUPOAHOW Cpeie, aHaiu3a
BIIMSIHUSL XO3SHUCTBEHHOW AESTENHHOCTH 4YENIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKIIATHON HANpPaBIE€HHOCTH
yueOHoro mnpenMera «buosiorus» MpoJuKTOBAHO HEOOXOJIMMOCTBIO 0OecreueHus



YCIIOBUH JIJIsl pEIICHUs] OJJTHOM M3 aKTyalIbHbIX 3aJ]a4 IIKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHHs, KoTOopas mpenmosaraer (HopMHpOBaHHE y  OOy4arouuxcs
CIIOCOOHOCTH aanTUPOBATBCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYYaAIOIIUXCA TMPEACTABICHUN O
HAYYHOW KapTHHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW Hpupoje, eé
OTJMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3alldd W SBOJIOLUH, CO3MAET
yCIOBHUSL  JUI:  TIO3HAHUS  3aKOHOB  JKUBOW  NIpUPOAbI,  (HOpMUpOBaHUS
(YHKIMOHATBPHONH T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [IEHHOCTHOT'O OTHOILIEHUS K KUBOU MPHUPOJE
U YEJIOBEKY.

Boubiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PeIIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  CcpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3ydenne 6uonorun odecrneynBaeT yCIoBHs i (OPMUPOBAHUS
VMHTEIUICKTyalIbHBIX, KOMMYHUKAIlMOHHBIX ¥ HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYphl, CIOCOOCTBYET MHTErpallid OMOJOTMUYECKUX 3HAHUH C
NPEACTaBICHUSAMU U3 IPYTUX Y4eOHBIX IMPEAMETOB, B YACTHOCTH, GU3NKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYECHHHM Y4eOHOro MpeaMeTa
«buonorus» coCTaBWIM OCHOBY [UJIsl ONpEIEICHHUS IMOAXOI0B K OTOOpy U
CTPYKTYpUPOBAHHUIO €r0 COJAEp)KaHUsS, MPEACTABIEHHOTO B MporpamMme IO
OHOJIOTHH.

Ot0op conepxanus ydeOHoro npenmera «buonorus» Ha 0a30BOM ypoOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOpPBIM OOYyYaloIUecs: MOJKHBl OCBOUTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJbTYphl, OMNPENCTSAIONNE aJeKBATHOE IOBEICHUE
4eJIOBeKa B OKpY’KaloUIeW NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TIPAKTHUECKOW nesitenbHOCcTH. Ocoboe MecTo B STOW CHUCTeMe 3HaHUii
3aHUMAIOT JIEMEHTBI COACPKAHUS, KOTOPbIE CIy>KaT OCHOBOM 1Ji1 (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OHOJIOTUYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpKaHHs Yy4eOHOro MaTepuasia B IpOrpamMme 10
OMOJNIOTHH OCYILECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYCHMSI 3HAHUM 00
OTIMYUTEILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmeta «bruomorus»
BBIJICJICHBI CJIEAYIOLINE ColepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
Hay4YHOTo mno3HaHus», «Kietka kak Ouomoruyeckas cucremay, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucteMa M MHOToOOpas3ne OpPraHUYECKOTO MHUPAy,
«DBOJIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTI.

Llenp m3ydenuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUE  OOy4YarolUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra W MpUOOpEeTeHue yMEHMH
UCIIONBb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUHA B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] PA3IUYHbIX KU3HEHHBIX MPOOIIEM.

JlocTmxeHue 1enu u3ydeHus yuyeOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIIECAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMHUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIAX, CIYXKAIIUX OCHOBOM
s (popMHUpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUpA, O
METOJaX Hay4YHOI'O MO3HAaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3al[MH, BBIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOYyYarOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpollecce aHalinW3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, UAEH M TOAXOJO0B K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHsI OpraHU3alluy;

CTaHOBJIEHHE Yy oOyuaromuxcs oOmeld KyJabTypbl, (YHKIHOHAIBEHOM
TPaMOTHOCTH, Pa3BUTHUE YMEHUIN OOBSCHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IIpU
U3y4EeHUU OMOJIOTHH;

(GopMupoBaHHE y OOy4YarOIIMXCS YMEHMH WIIIOCTPUPOBAaTh 3HAUYEHHE
OMOJIOTHYECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOMIOICHNS STUYECKUX
HOPM IpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW MAJi TOBBIMICHHUS YPOBHS
HKOJIOTUYECKOMN KYIBTYPBI, A1 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH TOCJIEICTBUN CBOEH AESITENbHOCTH 10 OTHOILIECHUIO K OKpYXKarollen cpeae,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep NPOPUIAKTUKA
3a00JIeBaHU.

B cucreme cpennero oomero oOpaszoBaHusi «buosorus», usyuaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTENbHBIM YUYEOHBIM INPEAMETOM, BXOASIIUM B
COCTaB MPEIMETHOM 0051acTH « ECTECTBEHHO-HAYUYHBIE TIPEAMETHD».



Jlist m3ydenusi Ononoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, SCTETUKON U TPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTopI TO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
U3MepeHue, KiaacCUpUKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemMoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3iIUYHBIX METOAOB IPHU
W3Y4YEHUN OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. )KuBble cucTeMbl U UX OPraHM3aLMA.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: onongorun. Otanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alUU OMOCUCTEM:
MOJIEKYJISIPHBIM, KIJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOICHOTUYECKHH ), OMOCEPHBIH.

JdemoHcTpanum:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpPraHU3aluU
YKABOW MPUPOIBD.

O6opynoBanue: Mmojaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKnii COCTAB M CTPOCHHE KJIETKH.

XHUMUYECKUM COCTAaB KIETKU. XUMHUYECKUE DIIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. llomnepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMBbIE ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJibl (IIepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



®depmentsl — Owonormdeckue Karanm3aTtopbl. CTpoenHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OTnuunst JepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapujibl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesToa03a). buonornueckue GyHKIUU yTIeBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uAPoPUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie xkucnotrsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HykienHoBbIX kucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiuu PHK.
Bunast PHK. AT®: ctpoenue u GpyHKIIUN.

[{utonorus — Hayka o kietke. Kiietounas teopust — mpuMep B3aMMOAEHCTBHUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHYyTasi Hapy>kHas mMemOpana, monekynsl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
ADYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJMYUS PACTUTEIbHOM, >XKUBOTHOU H
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTE€HKA, IIIMKOKAIUKC, UX
dbyukiuu. [nasmatnyeckas MemOpana, e€ cBoiicTBa u ¢pyHkiuu. [{uronnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: JIIC, anmapar I'onbmxu,
an30coMbl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnrne MUTOXOHApWA W miacTua. Buasl mumactua. HememOpanHbie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOUI0B KJIETKU. BKIItoueHus .

SAnpo — perynaropHslil neHTp kietku. CTpoeHue sapa: siaepHas 000s104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jwuarpammsbl:  «PacrpeneneHne XUMHYECKUX DJJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BoJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosrsie kucnotel. JJHK», «Ctpoenue monekyssi



AT®», «CTpoeHne 3yKapuOTHUECKOW KIETKN», «CTpoeHue KXUBOTHOU KIETKW»,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOoeHHE MNPOKAPUOTUYECKON KIETKIY,
«CtpoeHue siipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE I MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue cCTpoeHUs KIETOK PACTEHHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OTIUCaHUE.

Tema 4. ’KuznenesTeJLHOCTL KJIETKH.

OOMeH BeliecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKUI OOMEH) U
JTUCCUMUIISIIIUSA (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI E€IMHOTO IIpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3ma.

Turnbel oOMeHa BelecTB: aBTOTPO(DHBIN U rerepoTpodHbIit. Poibs dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A IS )KU3HU
Ha 3emue. Biausinue ycinoBuil cpenibl Ha (POTOCHMHTE3 U CIOCOOBI MOBBIIICHUS €r0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaYCHUE XEMOCUHTE3a IS
KU3HH Ha 3emiIe.

DHepreTruecknii oOMeH B KJeTke. PaciierieHne BemiecTB, BBIICICHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOr0 OOMEHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HETHYECKUW KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortambl TpaHchsauuu. KoawpoBaHue aMuHOKHUCIOT. Ponp pubocom B
OounocuHTe3e Oemnka.

Hexnerounsie ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M JKMU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacTeHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo36ynutens CII/a.



OOpatHast ~ TpaHCKpuWIIIIUS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemMoHcTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunbel nutaHusy, «Merabonusm», «MuUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xmoporutacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJeNb cTpyKTypbl JTHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii 1IUKJ, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlunouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosiOTMUECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu murtoza. IIpoueccsl, npoucxonsimme Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemasi TubGesb KJIETKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €TI0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOrMYECKUH CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy KUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CIHepMaTOreHe3 M OBOIEHES3.
OcoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crnepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanpHOe pa3BuThHe (OHTOTEHE3). OMOpPHOHANIBHOE  pPa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpysiius, opraHorene3. [loctamOpuonanbHOEe pazButHe. TUIIBI
NOCTAIMOPHUOHANBHOTO PAa3BUTHS: TMpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHncTpanuu:

Tabmupr 1 cxembl: «DOpMbI pPa3MHOXKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartuBHoe pa3MHOKEHHE
pactenmit», «Jlenenue xkneTku OakTtepui»y, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsrii mukn», «Permmukanus JJHK», «Mutos»,
«Meiio3», «lIpsamoe n HenpsmMoe pa3BUTHEY, «l'aMeTOreHe3 y MIEKOIUTAOIMIMX 1
4yeJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CrniepmMaTo301/1b1
MJIEKOIIMTAIOLIErO», «SHIeKIeTKa MIIEKONUTAImero», «Kapunoknnes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/lenenue KIeTKu», MOJAEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax».

JlaGoparopHass pabota Ne 4. «M3yueHue cTpoeHHUs NOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

IIpeamet u 3amauu reHeTUKU. VicTopust pa3BuTHs reHeTUKU. Poiib nuronorun
¥ 5MOpHOJIOTMM B CTAHOBJIGHWU T'€HETUKU. BKilaj poCCHHCKMX U 3apyOeKHBIX
y4€HbIX B pa3BUTHE TE€HETUKU. MeToAbpl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHEeTUYEeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIOJIb3yEMas B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAHUS MPU3HAKOB, YCTAHOBIICHHbIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHHE. 3aKOH €IMHOO0Opa3ust TUOPHUIIOB NEPBOIO
nokosnenus. IlpaBwiio JOMHHMpOBaHMS. 3aKOH pACUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTel rameT. [1oHOE 1 HEMOTHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HaclleZIOBaHUS
npusHakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyrolee ckpeluBanne. cnonp30Banne aHAIM3UPYIOIIETO CKPEMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapylleHue cuemieHns reHoB B pe3yJIbTare
KPOCCHHIOBEpaA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHYeCKne KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUuE mojia. AyTOCOMBI U TMOJIOBBIE
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3MEHUMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (UKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAS KpUBasi.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAU(MUKAIIMOHHON U3MEHYHUBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOMHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHas “3MeHIHBOCTh. Kimaccudukamus MyTaruii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaclieACTBeHHOM n3menunBoctu H. 1. BaBuiona.

BHesaepHasa HacIeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOJbl T€HETUKH
YeJI0BEKAa: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEIEHNE TCHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHMs 4YeIOBEKa: TI'€HHBIE OOJIC3HH,
OOJe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHeparthBHble MyTanuud. CTBOJOBBIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAICHUY 1 JICYCHUY T€HETUUECKUX 3a00JIeBaHUI YeloBeKa.

JdemMoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuios.

Tabmuiet © cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOI€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOe  CKpeIMBaHUEY,
«uTomornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meio3sy,
«B3auMoencTBUe  allICNIbHBIX TE€HOB», «l'eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumel dYeloBeKa UM KUBOTHBIX», «Buael
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYHBOCTHY, «HacrmemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», «MyTalimoHHas: U3MEHUYHUBOCThY.

O6GopynoBaHue: MoJelu-anmIuKanuu «MOHOTUOPUIHOE CKpElIUBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (Hopma, MyTanuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHOI.

JlabopaTopHble U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y IPO30(HIbl HA TOTOBBIX MUKpPOIIpEenapaTax.

JlabopaTtopHnas paborta Ne 6. «3ydyenne MoauUKAITMOHHOW W3MEHYUBOCTH,
MTOCTPOCHHUE BAPUALMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW).

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30¢uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CEJNEKUUH U JIOMECTUKALMS.
Yuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHHUH. LIeHTpbl MPOUCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi M MHIUBUIYaIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuuBanue — HUHOpuAuHr. Ywucras nuHug. CKpeliMBaHUE YHCTHIX JIMHUU.
['eteposuc, wnu rudpunnas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpunmzauus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 u
MOJYYECHHE TOJMIUIOUJIOB. JIOCTMIKEHHSI CENEeKUUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONMOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbie KyJbTypel. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWEe BBICOKONPOAYKTHUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMuyeckue W dthyeckue  npobiembl. MO —  reHeruuecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabmuiel 1 cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS W MHOTr000pasus
KYJbTYpHBIX pacTeHuit», «llopoasl fOMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanosay,
«ITomumnonaus», «OObeKTHl OuoTexHONMOTUM», «KJeTouHbIe KYJIbTYpPhl U
KJIOHUpOBaHue», «k KOHCTpyHpoBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJEKIMH PAcTEeHUH U
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaToOpuIo
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HHUKHOBEHUS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTUU. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTOMOrMYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJIGHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepruKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyISIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBunHa. IlpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMNpEAEIEHHAs! W3MEHUYUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI 0TOOD).

Cunrernueckas Teopust 3BoroIuK (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossomtonus. [lomynsnus Kak eAUHULA BUAA U IBOJIIOLHH.

JBuxyuie cuibl ((hakTopbl) SBONIOINUHM BHIOB B IpuUpoje. MyTallMOHHBIHI
IpOLECC M KOMOWHATHBHAs W3MEHUYMBOCTH. llomynsiMoHHBIE BOJHBI U Apeid
reHoB. M301us 1 MUTpanus.

EcrectBenHnbiii oTOOp — HampaBisoomui  (HakTop 3BOMOIUUA. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT, OpPraHU3MOB KakK pe3yibTarT 3BoJtonuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMoph03bl U UANOATANTALINH.

Bun wu BumooOpazoBanume. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4ecKoe.

MakposBomonusi.  DPopMbl  3BOIIOLUMU:  QuUiIeTHYECKas, JAUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxaeHne OT HecleMAIU3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienranu3anvs. AganTuBHas paauanus.

JdemoHncTpanum:



[Toptpetst: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnus! u cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiey, «3apoAblu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyuiectBoBanue», «EcrecTBeHHbIt 0TOOP», «MHOroo6pa3ue COpTOB pacTeHHID»,
«MHorooOpa3ue  mopon  KuBOTHBIX»,  «llomymsuumy,  «MyTanuoHnHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnumoananramum», «OOmas nereHepanus»,
«/IBmKkymme cunbl 3Bosronumy», «Kapra-cxema wapuipyrta nyrtemectBus Y.
Hapsuna», «bopbba 3a cyuiectBoBaHuEe», «lIprcrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEe», « IKOJIOTHYECKOE BUAO00OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koiuiekuusa «[Ipumepbl 3aluTHBIX TPHUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpaBIEHUS BOJIIOIUNY, 00BEMHAS MOEINb
«CTpoeHue roJIoOBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
UCKOINAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammmukanus «llepekpéct
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Passurne
JATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (GoOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlabopaTtopuass padora Ne 1. «CpaBHeHue BUIOB MO MOPGOJIOTHIECCKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE H pPa3BUTHE KU3HH Ha 3em.ie.

JlonayuHble IpEACTaBICHHMS O 3apOKACHUM >KM3HHA. HaydHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M MNaHCIepMus. XUMUYecKas
HBOMIOIMSI. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHepUMEHTAIIBHOE MMOATBEPKICHUE XUMUYECKOM 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi sBomouuu. I'unoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButne xu3zHu Ha 3emie mo spam u nepuonam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. Ilameosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITyPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so3olickas 3pa ¥ €€ NePUOJIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIOTEHOBBIN.



XapakTepucTuKa KJIuMaTa M IeoJIOTHYECKUX MnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
*KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaKk OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHs Kak HayKa. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoacrBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymme  cuibl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJONUTEKH, YenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbiii. Haxonku uCKoIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacrnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUaJbHAs),  MOHTOJOHWAHAsS
(a3marcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemMoHcTpanum:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoyHEUHOM cucTtembl», «Pa3BuTHe
opraHnueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHasg  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMa OpPraHUYECKOTrO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moaw», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeloBeuecKrue pach».

O6opynoBanne:  mymsku — «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKK WIIU
U300pKEHHSI KAMEHHBIX OpYJIUd MEepBOOBITHOTO YeNOBEKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYecKass Tabnuia, KoJuleKuus «DopMbr
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUJIEKLIUSAX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3Mbl M OKpPYKaOLIIas cpea.

DKoJorus KaK Hayka. 3a/ladi ¥ pa3zelibl 3KOJIOTUU. MeTo bl IKOJIOTUYECKUX
UCCIIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonorudeckue ¢akroppl. Krnaccudukamuss -sKonoruyeckux (HakTopos:
abuoTyeckue, OMOTUYECKHE M aHTPOIOTeHHble. JIeiCTBUE SKOJIOTMYECKUX
(akTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOphbl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DOTONEPUOANU3M.
[TpucnocoOnenust  OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyanu3M, KOMMEHCANIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJCUCTBUN Ui CYIIECTBOBAaHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonyisiuuu. OCHOBHBIE IIOKa3aTeNu
NOMYJISILMUA: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. J[mHaMuka YUCIEHHOCTH MOIYJISILUU U €€ peryJsisauus.

JdemoHncTpanum:

[ToptpeTtsi: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabmuupl u cxembl: kapta «IIpuponnbie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®Dotonepuoauzm», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH MOMYJISINH UHPY30puu-Ty penbkuy, «[IuieBsie nemnm.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHUM M3
pPa3HBIX MECT OOMTAHUS.

JlaGoparopHas padota Ne 4. « BnusiHue cBeTa Ha POCT U Pa3BUTUE UYEPEHKOB
KOJIEyCay.

ITpakTnueckas padora Ne 2. «Iloacuér NIOTHOCTH MOMYJISAUUI pa3HbIX BUAOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCKHE CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckas (muieBas). Buasl-nomuHaHTel. CBsA3M B
OHOILIEHO3E.

Okonorudeckue cucrteMel (dkocucteMsl). Ilonstne 00 »skocucteme u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTHI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IWIleBble LIEMM U CETH.
OCHOBHBIE TIOKA3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMujibl:  MPOIYKUMHU, YHUCJIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIUS, pa3BuTue. CyKiieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCUCTEMAa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunmBoctH 3kocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
r100aJbHOM JKOCHCTeMBbl. JlMHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIIEMEHTOB (yIiepoJa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTe€HHBbIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBOBaHHE MPUPOIBI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJIeHUs] MPUPOJHBIMU pecypcaMd UM MX HUCHodb30BaHue. JlocTuKeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoHncTpanum:

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

Tabmunpl u cxemsl: «lIumesbie nenun», «buoneHo3: coctaB U CTPyKTypay,
«IIpuponnbie coobOmiectBay, «llenu nutanusy, «IKoJOTHYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKocUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrOo  jeca», «buoneHno3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEWCTBHS Ha  OpuUpody», «BaxHenmme HMCTOYHHUKHU
3arpsiI3HEHUS] BO3yXa U TPYHTOBBIX BO», «[louBa — BakHeWIIass COCTABIAIOIIAS
ounochepr», «DakTopsl Aerpaganuu mnousy», «llapHukoBbiil 3 dext», «DakTopbl
paarMoaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBII d3kpaH Ouocdepb,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue: Mojelb-anaukanus «TunuyHbsle OMOLIEHO3b», TepOapuii
«PacTtutenbHble co00IIECTBaY, KOJIEKINH «brorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu U KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paK€HUS OXpaHIEMBIX BHUIOB
PaCTEHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 10
BMOJIOTMM1 HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBmuBaloTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOy4alONUMHUCS TPOTPaMM  CpPEIHEro OOImero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBbBTATDBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOIPE/ICNICHUI0, Hajlu4yhe MOTUBAIMM K  OOY4YeHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHM, NPUCYLIIMMH CHUCTEME
OMOJOTMYECKOTO  O0pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE PE3yNbTAThl OCBOEHUS NMpeaMeTra «bHOJIOrus» JOCTUTAKOTCA B
CAVMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJCHUSI U CIOCOOCTBYIOT IIpOIlECCaM CaMOMO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUs, pPAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPYJAa U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOr0 OTHOIIEHUS K KYyJbTYPHOMY HACJIEIUI0 U
TpaguUUsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, Opupoae H
OKPY>KaroLIEH cpelie.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOro mipeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YYaIONIUXCsl pYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHUX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA M OMBITA JACSATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK O0YYaIOIIETroCcsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaXEHUE
3aKOHA U PABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMI0 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEILCKUX 3a7a4, YBaXXUTEIBHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB TNpPHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HAapoOJay, YYBCTBA OTBETCTBEHHOCTH MEPEN]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3bIK W KYJBTYpY,
MPOLLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX Y4YE€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMH B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHWI0 u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICICTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢usnuyeckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3I0POBbSI U
IMOLMOHAIBHOIO 0JIATONOJYYHs:

MOHMMAHUE W peamu3amusi 370pOBOTO H Oe3omacHoro oOpasza >KH3HU
(3mopoBoe  mHUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHUJI U HOPM,
cOalaHCUpPOBAHHBI PpPEXUM 3aHATUH U OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U NICUXUYECKOMY 370POBBIO;

MOHMMAHUE I[EHHOCTH TIPAaBWJI HMHIWBHAYaJIbHOTO M  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSTUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYA0TIOOHE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO JIESITEIbHOCTD;

WHTEpEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymed mnpodeccun U peasr30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O W C€aMOOOpa30OBAHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

DKOJIOTHYECKU IEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB W OIIGHKM WX BO3MOXHBIX TOCICACTBUN NSt
OKPYXKaIOLIEH CPEebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM W TyTeW Hx
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU M3YyUYEHUU OUOJIOTUHU
3HaHWS W YyMEHUS TPU PEHICHUH TPoOIeM, CBS3aHHBIX C PaIMOHAIBHBIM
MPUPOOINOIb30BaHNEeM  (COOMIOZICHME  TpaBW  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B SKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);



AKTUBHOE  HEMNPUITHE JECWCTBUM, NPUHOCAIIMX BPEHd  OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KUE PA3BUTOIO KOJIOIMYECKOTO MBILIUICHHMS], YKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K y4aCTHIO B IPAKTHYECKOMN NESATEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIEIO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYPbl KaK CpEeACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIHFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPECTaBICHUS 00 OKPYXKAIOUIeM MHUpPE KaK O €IWHCTBE MPHUPObI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU MpodseM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb  PECypcHble  NPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHss  Imepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJOTMYECKMX 3HAHUH B LEJAX
HOBBILIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM T'PaMOTHOCTH 0O0ydJarommuxcs, Gpopmupyemoin
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHHUE CYLIHOCTHM METOAOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yacMble 3HaHMWs MJI1 aHalu3a H
OOBSICHEHUS SBJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIAUIMX B HEM M3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HBIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWOJIOTMUYECKUE 3HAHUS Ui
pelIeHus IPOOJIEM B PEANIbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HaHUE I[ICHHOCTH HAy4YHOH JEATEIBHOCTH, N'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO ACATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeameTHbie pe3yJibTaThl OCBOEHUsI ydeOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YUaAIOLIUXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPaXKAroIIne
[EJIOCTHOCTh HAy4YHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIeCC,
cucTeMa, Hay4dHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HAONIOJEHUWE, U3MEpPEHHe,  OKCIePUMEHT U  JAPYTHUX),
yHHUBEpCajdbHble Yy4eOHbIE JeHCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

peryJIsITUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKIIMOHATBLHON
TPaMOTHOCTH ¥ COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIOCOOHOCTD
o0ydJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpCadbHbIC Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJILHON U COLMAIIBHOW MPAKTHUKE.

MeranpenMeTHbIe pe3ybTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0o OOIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHBEpPCATbLHBIMU yueOHbIMH NMO3HABaTEeJIbHBIMH
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJEIATh WX XapaKTEpHBIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpPEACNISITh 1M JCATCIbHOCTH, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C TOCTABIICHHBIMU 1EJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TTOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
KUBOW TIPUPOJIBL;

CTPOUThH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTPUBAEMbBIX
SIBIICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/IC/IbHbIC CpencTBa TSt MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JEATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE T1eiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEeHUs MMPAKTHUECKUX 3324, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3iHyYHble BUABl JEATEIBHOCTH MO TMOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalnH, MPeoOPa30BaHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYaLUsX, B TOM YUCIIE MPH CO3JaHUM YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dopmMHupoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJaMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb ApTyMEHThI AJS JJ0Ka3aTebCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYEHHBbIE B XOJ€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK MEPEeHOCca CPEACTB M CIOCOOOB
NEHUCTBUS B MPO(HECCHOHATBHYIO CPEIY;

yMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO U MPAKTHUYECKYIO 00JacTH
KHU3HEIeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIC MOIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTEpaTrype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

dbopMyIUpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OXOAUMOMN JJIsI BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OIBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYH0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHGopMaIuu (CXeMbl, Tpa@uKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H ApyToe);

UCIONIb30BaTh HAYYHBIM A3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ovonornyeckom HHPOpMALME: MPUMEHATh XUMHUYECKHe, (Qu3nyeckue u
MaTeMaTUYeCKhe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3amUTHl  WH)OpMmaIuwy,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) o61eHme:

OCYIIECTBIISATh KOMMYHHUKAITUHN BO BCeX c(pepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKJaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TpearaeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYAaCTHUKOB
JMajiora Wi JUCKYCCHH);

pacro3HaBaTh HEBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, NMMOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOECHCTBUS NPU PEIIeHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH KaXJI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACUCTBUA MO €€ JOCTUKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrpenenartb poid ¢ Y4E€TOM MHEHHl y4YaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHKAa KOMAHIbl B
001t pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATH MWJAEH C TO3MLHWHM HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYaIUSIX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBj1aeHre YHMBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpoOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBMAX M IOCTYINKAaxX [0 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pPEIIeHHs MpoOJeMbl C  yu&€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalHIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKON HPYIULIUU B
pasHbBIX O0JaCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HMX PE3YyJbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU IJI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMETh OIIEHMBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsiTHe ce0s U APYrHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenmeTHble pe3ynbTaThl OocBoeHusi nporpamMMmbl COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yaueOHoro npeameta «buonorusny
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHMIO, MHTEPIPETALIMH U
IpeoOpa30BaHNIO 3HAHUM, BUIbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOT'O 3HAaHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX y4E€OHBIX CUTYalUsAX, a TaKKE B pEaJIbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosnorueid. B mporpamme mnpenMerHble
pe3yJIbTaThl MPEICTaBICHBI IO TOJaM O0yUYEeHHSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
KJjlacce I0JKHBI OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeXKHBIX YyUYEHBIX-OMOJIOTOB B DPa3BUTHE OHOJOTHH, (PYHKIMOHAIHHOU
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pEIIeHUs dKU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBaTh COAEpKAHME OMOJIOIMYECKUX TEPMHUHOB M IOHSITHIA:
KU3Hb, KIETKa, OpraHu3M, MeTraboau3M (0OMEH BELIECTB M TMpPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAass OPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEAECHUE (PETPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE H3J1araTb OWOJIOTMYECKHE TEOpuu (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, I[EHTpaJbHasg JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axonsl (I
Mewngens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. . BaBuiosa), onpenensiTb rpaHULb
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHHE BJaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpraHU3alus U TPOBEIACHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIYyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOTYYEHHbIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (pOoTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHAThH IOJIyYE€HHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MacCHOCTH CBOEro 3/0pOBbSl U 30POBbS
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHMUE, CLEIMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIs MpeICcKa3aHUsl HAcJIE€JOBAHMs MPU3HAKOB Y
OpraHHU3MOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO0 IICEBJIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111251 OMONOrMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpPA M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIHHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIIEHUs dKU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIOYJIALNS, TeHO(OH, IBOITIOLMS, ABMXKYIIHME CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIYIEHTbl, KOHCYMEHTBHI, PpEOYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHEe TEeOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxozictBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit sBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEAEIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM,;

yMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMMCaHWE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHA, OPraHMU3AlMs U TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYyEeMbIMI BEIUYHMHAMH, OOBSCHEHHE IMOJyYEHHBIX
pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUYEHHBIX PE3yIhbTaTOB;

YMEHHE BBIICISATh CYIICCTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJSIHHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAaxX, aHTPOIOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPyTrOBOPOTa BEIIECTB U OMOTr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh TMOJyYeHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
MIPOIIECCOB U SIBJICHHM, /IS MPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsI U 3I0POBBSA
OKPYKaIOIMIUX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIEHOTO MPUPOIOTIOIH30BAHHS,

yYMEHHE peliaTh dJIeMEHTapHble OMOJIOTHMYECKUe 3a7aud, COCTABIIATH CXEMBI
MEepPEHOCa BEILIECTB U IHEPTUH B IKOCHUCTEMAX (LI€MU MUTAHUS);

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHE pPaOOThI, COOIIOIAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OIEHUBATh W HHTEPNPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJOOAlIbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO IMO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6UONIOrHUeCKy0 MHPOPMAIUIO U3 HECKOJBKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBanmue pa3aeioB H TeM nudpoBLIe
Ne n/m P Kontpoabsnbsie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHA Kak Hayika 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI I UX OpraHu3aIus 1 buGnnorexa [IOK
p a https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 IKH3HENEATENLHOCTS KIIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHANBUAYAJIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh U UBMEHUMBOCTh 2 ! 15 bubnuoreka [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 1 4




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrtpoabnsie IIpakTHueckue (wipp )
NMpPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
bu6mmoreka [IOK
! IBOIMOUHONHAS GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HH HA 9 0.5 bubnuoreka [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy>Karolas cpesia 5 1 bubmorexa OK
P Py tas cped https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 1
Coo011ecTBa 1 SKOJIOTHUECKHE CHCTEMBI 9 hitps://m.cdsoo.r/7f41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2.5




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontponbnsie IlpakTnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
Bbuonorus xak Hayka (2 yaca). bubmorexa [TOK
1 BHOMOMIS B CHCTeMe HAVK 1 https://m.edso00.ru/863e6122
y https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOUW TPUPOIBI.
[TpakTrueckas padora Ne 1
bu6mmoreka [IOK
2 «cronap30BaHNE pa3TUYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB TMPU U3YUCHUH
OMOJIOTHYECKUX 0OBEKTOBY
JKuBble cucTeMbl U UX OpraHu3anus
bu6mmoreka [IOK
3 (1 gac). buomornueckue CUCTEMBI, 1
https://m.edsoo0.ru/863e6564
MPOLIECCHI U UX U3YUYCHHE
XUMHYECKUN COCTAB U CTPOCHUE
4 KJIeTKH (8 yacoB). XuMuueckui | bubmmoreka [JOK
cocTaB KJIeTKu. Bona u https://m.edsoo.ru/863e¢674¢
MUHEpAJIbHBIE COJIN
Bbubnuoreka [JOK
5 benku. CoctaB u ctpoeHue 6enko 1
e TaB 1 CTPOCHHE DElKop https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKUE
karanu3atopsl. JlabopaTtopHas Eub OK
6 pabora Ne 1 «M3yuenue 1 0.5 nommoreka L

KaTaINTUYECKON aKTHBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3bI

https://m.edsoo.ru/863e6b72




WJTU KaTajasbl)»

pabora Ne 3 «Habmronenne MuTos3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MHKpPOIIpErapaTaxj»

bu6mmoreka [IOK
! YriteBopL. Jurm et https://m.eds00.ru/863e¢6870
Bbu6nuoreka [JOK
8 Hyxreunosiie kncaotel. AT® https://m.edsoo.ru/863e6d5¢
9 HcTopus u MeToabl U3ydeHus bubmmoreka [IOK
kieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Krnetka kak nenoctHas xKuBast
cucrema
CtpoeHne 3yKapuoTHYECKOM KIIETKH.
Jlabopartopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubmmoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
TrOTOBBIX MUKpPOIIpEnapaTax u ux
OMHICaHUE
bu6mmoreka [IOK
12 OOMeH BeIEeCTB WA META00IN3M hitps//m.eds0o.ru/863¢766¢
bu6mmoreka [IOK
13 Potocmires. Xemocinres https://m.eds00.ru/863¢7c¢98
. bubmuorexa [JOK
14 dmepreTiicckuii 0omen https://m.edsoo.ru/863e7aae
Pa3zMHoxeHue 1 MHAUBUAYaTIbHOE
pa3BUTHE OPTaHU3MOB (5 4acoB).
JKusHeHHbIN UK KIeTKH. Jlenenue
15 KJIeTKU. MuTo3. JIaboparopras 0.5 bubmorexa [TOK

https://m.edsoo.ru/863e¢7dc4




16 Buocunres 6enka. Peakmus bubnuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
Bbu6nmuoreka [JOK
17 T —0 0
PARCIALIA HOCHHTES DeEKa https://m.eds00.ru/863¢796¢

13 Hexnerounsie GopMbI )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.edso00.ru/863¢7540

bu6mmoreka [IOK

19 @OpMBI pa3sMHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

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

20 Meiio3

" https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eToK. OII0OTBOPEHUE.

21 Jlaboparopnas pabota Ne 4 0.5 bubnnoreka [HOK
«3yueHne CTpOECHHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

” NuauBuyansHOE pa3BUTHE bubnnoreka [HOK
OpPTraHu3MOB https://m.edsoo.ru/863e8436
HacneacTBeHHOCTh M N3BMEHUYHUBOCTD

” opranu3mos (8 yacoB). ['eneTuka — bubmmoreka [JOK
HAayKa O HACJEJICTBEHHOCTH U https://m.edsoo.ru/863e8612
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACIIEAOBaHUS

24 MPU3HAKOB. MOHOTHOpHUTHOE bubmorexa [TOK

P ] pHa https://m.edso0.ru/863e8878
CKpEITUBaHHE
UTHOPUIHOE CKpeIUBaHuE. 3aKOH
A PiA pett bubmuorexa [JOK
25 HE3aBUCHUMOI'0 HAaCIEAOBaHUs

IIPU3HAKOB

https://m.edsoo.ru/863¢89a4




26

CuemieHHOE HacaeJOBaHUE
npu3HakoB. JlaboparopHas padoTa
No 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpelIuBaHusl y Apo30(uibl Ha
TOTOBBIX MUKPOIIpEnapaTax»

0.5

bubnuoreka [JOK
https://m.edsoo.ru/863e8c60

27

TI'eneruka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C MIOJIOM

Bbu6nuoreka [JOK
https://m.eds00.ru/863e8c60

28

N3menunBocTh. Henacnencrteennas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue
MOIU(PUKAITMOHHON U3MEHUYHUBOCTH,
ITIOCTPOEHHE BAPUALIMOHHOTO Psia U
BapHaIllMOHHOW KPUBOM»

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e8efe

29

HaCHeHCTBGHHaSI N3MCHUYUBOCTD.
Jlaboparopnas pabota Ne 7.
«AHanu3 MmyTarui y 1po30¢uisl Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'enernka degoBeka

Bbu6nuoreka [JOK
https://m.eds00.ru/863e8d78

31

PezepHblil ypok. O0001IeHNE 110
teme «HacnencTBeHHOCTh U
W3MEHYHUBOCTh OPTaHU3MOBY.
Kontposbhas paboTta mo Teme:
«OKuBbIEC CHICTEMBI U HIX
OpaHM3AIHD».

32

Cenekuusi opranu3MoB. OCHOBBI
ouorexnonoruu (3 gaca). Cenexnus
KaK HayKa U MpoIiecc

Bbu6muoreka [JOK
https://m.edsoo.ru/863e9214




13 MeToabl U JOCTHIKEHUS CEJIEKIIUNA ) bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0o.ru/863¢92 14
34 buorexHoorus kak orpacib ) bubnnorexka HOK
MPOU3BOACTBA https://m.eds00.1ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tewa ypoka Bcero Kontpoabusie  Ipakrueckue u3ydeHusi  o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsbl
| DBoJOIIMOHHAs Onosorus (9 yacon). | bubmuoteka [JOK
DBOJIIOLMS U METOJIbI €€ N3YUCHUS https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacTaBieHun 1 bubmmoreka [IOK
00 3BOITIOIINHT https://m.edso0.ru/863¢9570
Bbu6nuoreka [JOK
3 Muipososmiowsts ! https://m.edsoo.ru/863e9cle
[Momynsius Kak d7IeMEeHTapHAs
€IMHHIIA BUJIA ¥ BOJIOIUH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmorexa [IOK
https://m.eds00.ru/863e¢99¢6
«CpaBHeHUE BUIOB I10
MOP(}OIOrHUECKOMY KPUTEPHIOH
5 JIBroKy1Iue cuibl (3IeMeHTapHbIe ) bu6mmoreka [IOK
(axTOpBHI) IBOTIOLUU https://m.edsoo.ru/863e9da4
N bu6mmoreka [IOK
6 EctecTBennslit 0T60p U ero hopmbl 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynprarsl 3BoIOIIMN:
pUCIOCOOJICHHOCTh OPTaHU3MOB U
. BUJ000pazoBanue. JlabopaTopHas 1 0.5 bubmmoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIbHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubmorexa [IOK

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




MaKpO3BOJIOLUU

JKA3HU Ha 3eMiie»

9 Heob6patumocTs 3BOMIONINN
Bo3HHKHOBEHHE U Pa3BUTHUE KU3HH
10 Ha 3emute (9 wacoB). McTopus »Ku3HI
Ha 3eMJiie U METO/Ibl €€ N3YUECHHUS
1 I'unore3b! NpOUCX0XKIEHUS )KU3HU bubmmoreka [IOK
Ha 3emJie https://m.edsoo.ru/863eaSa6
12 Pa3BuTue )u3HM Ha 3eMiie 1O 3paM U bubmuoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbI 3BOJIIOLUN
PaCTUTENBLHOTO U )KUBOTHOT'O MUDA.
13 [IpakTrueckas padora Ne 1 0.5 bubnnorexa HOK
«/3y4eHne UCKOMmaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTEHUN U KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OpPraHUYECKOTO MHUpPa https://m.edsoo.ru/863ea48e
15 DBOJTIOHS YeJIOBeKa (aHTPOTIOTEHE3) bubmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (pakTops) bubmmoreka [JOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLIUHI
YeloBeKa
13 Yenoseueckue pacsl U NPUPOIHBIE bubanorexka [HOK
ajarTaly YejJoBeKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O60011eHnE 10
19 TeMe « BOBHMKHOBEHUE U pa3BUTHE




Opranu3Mbl 1 OKpyXKarolas cpeia

20
(5 gacoB). DkosOTHs KaK HayKa
)1 Cpenpl 0OUTaHUS M SKOJIOTHYECKHE bubnnorexka HOK
dakTopbl https://m.edsoo.ru/863eafec
AOluoTtndeckue (HaKTopsl.
JlaGopaTopHnas pabota Ne 3.
«Mopdonornueckue 0COOCHHOCTH
N bu6mmoreka [IOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYyCa)
bu6mmoreka [IOK
23 buotnueckue pakTops
¢ P https://m.edso0.ru/863eb348
DKOJIOTUYECKHIE XapaKTEPUCTUKU
nomysiun. [Ipakruyeckas padora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOTYJISIINI pPa3HBIX BUJIOB
pacTeHui»
Coo01ecTBa v YKOJIOTHYECKUE
25 cuctemsl (9 gaco). CooOiecTBa bubmorexa HOK
' https://m.edsoo.ru/863eb46a
OpPraHu3MOB — OHOIICHO3
26 DKOJIOTHYECKHE CHUCTEMBI bubmuotexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNI YKOCUCTEMBI.
Bbu6nuoreka [JOK
27 DKOJOTUYECKUE TUPAMUIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3KocucteM. Cykueccust
28 [IpuponHbie 3KOCHCTEMBI
29 AHTpPONOTr€HHBIE SKOCUCTEMBI.




KonTtponbHas pabota o Teme:
«OpraHu3Mbl U OKPYKaroIias cpejia.
Coo00111eCcTBa M SKOJIOTHYECKHUE

CUCTEMBI».

30 Buocdepa — rmobanphas 1 bubmmoreka [IOK
9KOCHCTEMa 3eMJTn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS ) bubnnorexa HOK
ounochepsl https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3emin 1

1 CocymiecTBoBaHUE TPUPOJIBI U ) bubnnorexka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O000IICHUE TEMBI

34 «Co00I111eCTBa M SKOJIOTHYECKUE 1
CUCTEMBD»
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MPOBEPSIEMbBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJILHOM ITPOT' PAMMBI

10 KUIACC
Kon o o
DOBEDIEMOTO [IpoBepsiemMble IpeAMETHBIC PE3yIbTaThl OCBOCHHS OCHOBHOW 00pa30BaTEILHON TPOTrPaMMBbI
POBep cpeaHero odmiero oopa3oBaHus
pe3yibraTa

CdopMupoBaHHOCTh 3HAHUK O MECTE€ M POJIM OHOJIOTHM B CHCTEME HAYYHOTO 3HAHHUS €CTECTBECHHBIX
HayK, B (OpMHpOBaHMHM COBPEMEHHON CCTECTBCHHO-HAYYHOH KapTHHBI MHpa U HAyJIHOTO
MHUPOBO33pEHHS; O BKJAJE POCCHHCKMX M 3apyOeXHBIX Y4&HBIX-OMOJIIOrOB B pa3BUTHE OWOJIOTHY;
(YHKIIMOHAIGHOW IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHHUS] )KU3HEHHBIX 3a/1a4

YMeHHne packpbIBaTh COAEpKaHHE OMOJOTMYECKHX TEPMHUHOB W TOHSTHUIL: >KU3Hb, KJIETKA, OPraHU3M;
MeTabosu3M (0OMEH BEIIECTB M NPEBpAILCHHE JHEPTUH), FOMEOCcTa3 (CaMOperyJssinusi), ypoBHEBas
OpraHMW3alsl O KUBBIX CHCTEM, CAaMOBOCIPOM3BENCHHE  (PENPOAYKIHMSA), HACIECICTBEHHOCTH,
HU3MEHYHMBOCTb, POCT M Pa3BUTHE

YMeHue m3narath OHOJOTHYECKHe TeOopur (KIETOYHAasl, XPOMOCOMHas, MyTanuoHHas ), 3axoHbl (I
Mengens, T. Moprana, H.W. BaBunoBa) u y4enus (0 II€HTpaX MHOTOOOPa3us W TMPOUCXOKIACHHUS
KyJAbTYpHBIX pacternii H.W. BaBuioBa), onpenensiTh rpaHuIlbl MX TPUMEHUMOCTH K J)KUBBIM CHCTEMaM

Ymenne BJIAICTh MCTOAAMH HAYYHOTO ITIO3HAHUA B OuoyIoruu (Ha6HIO,I[CHI/IC U ONMCAHHUEC XHBBIX
CUCTEM, IIPOLECCOB U ﬂBHeHHﬁ; opranuzanuss W MPOBCACHUC OHOJIOrHYECKOTO OKCIICPUMCHTA,
BBIABUIKCHHUEC T'MIIOTE3bI; BLISABJICHUC 3aBUCUMOCTHU MCIKAY HCCICAYCEMbIMH BCJIMYMHAMU, 00BIICHEHUE
MOJYUYCHHBIX PE3YyJIbTaTOB, UCIOJIb30BAHHbIX HAayYHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ 1 3aKOHOB; YMCHHC I€JIaTb
BbIBOJIbI HA OCHOBAHWHU HOJTYUYCHHBIX pe3yJ’ILTaTOB)

VMeHHEe BBIIECNSATH CYIIECTBCHHBIC MPU3HAKA BHPYCOB, KICTOK TPOKAPHOT W  3YKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB; OCOOCHHOCTH IPOLECCOB OOMCHA BEIIECTB H
TpEeBpalICHUsT DHEPTHH B KJIETKE, (OTOCHHTE3a, IUIACTHYSCKOTO U JHEPTreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, MeiH03a, OIUIONOTBOPCHHUS, DPa3MHOXCHHS, HWHIAWBHIYAIBHOTO pPAa3BUTHS
opranu3Ma (OHTOTEHE3)

YMeHHe MPUMEHSTh MOJTyYeHHBIC 3HAHUS 1T O0BSICHEHUS OMOJIOTHYCCKUX MPOIECCOB U SBICHUMH, IS
MPUHATUS TPAKTUYCCKUX PEIICHUH B MOBCEAHCBHOW JKM3HU B IIENSIX OOecredeHUs Oe30MacHOCTH
CBOCTO 37I0POBBSL U 3JI0OPOBBSI OKPYKAIOIIUX JIFOJICH, COOMIOACHUS HOPM TIPaMOTHOTO IIOBCICHUS B
OKpY’)Kalollel TPUPOAHON cpele; IMOHWUMAaHUC HEOOXOAMMOCTH WCIIONB30BAHUS  JOCTIDKCHUMA
COBPEMEHHOM OMOJIOTHH M OMOTEXHOJIOTHH /ISl PAIIMOHAIHHOTO IIPHPOIOTIOIE30BAHHS

YMeHne pemaTh dJIeMEHTapHbIE TeHETHYECKHE 3afadyl Ha MOHO- W TUTHOPHIHOE CKpEIIMBaHUE,
CIIETNICHHOE HACJEIOBAHME; COCTABIATH CXEMBI MOHOTHOPHIHOTO CKPEIIWBAHHS IS TpeICKa3aHHs
HaCJIeIOBaHHS [TPU3HAKOB Y OPTaHN3MOB

YMeHue BBITIONHATH J1a00paTOpHBIE M MpaKTHYeCKUue paboThl, COOMIOAaTh TpaBHia TpH paboTe ¢
y4eOHBIM 1 JJa00paTOpHBIM 000PYAOBaHUEM

VYMeHHe KPUTHYECKH OIEHUBATH U MHTEPIPETHPOBATH WHPOPMAIMIO OHOJOTMYECKOTO COJCpIKaHuUs,
BKJIFOUAIOIIYIO TICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX HCTOUYHUKOB (CMU, HayuyHO-TOMyISpHBIC
MaTepuanbl); OTHYECKHE AaCMeKThl COBPEMEHHBIX HCCICIOBAaHWNA B  OHOJOTHH, MEHIHHE,
OHOTEXHOJIOTHU

10

YMeHue cosgaBaTh COOCTBEHHBIE IMHCHMEHHBIE W YCTHBIE COOOIIEHHsS, 0000IIas OWOJIOTHYECKYIO
HH(pOPMAIINIO U3 HECKOJILKUX HCTOYHHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHWHBIN anmapar OHoNIoruu




11 KJIACC

Kon
POBEPSIEMOTO
pe3ynbrara

[TpoBepsieMbie PEIMETHBIC PE3yIbTaThl OCBOCHHS OCHOBHOH 00pa30BaTe/ibHOW MPOrpaMMBbI CPEAHETO
o0rrero oopazoBaHuUs

CdopMrpoBaHHOCT 3HAHWH O MECTe M POJHM OMOJOTHH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBCHHO-HAyYHOW KapTHHBI MHpa H HAYYHOTO
MHpPOBO33PEHHUS; O BKJIAZE POCCHHCKMX M 3apyOeKHBIX YUYEHBIX-OMOIOTOB B pa3BUTHE OWOJIOTHH;
(YHKIMOHAJIHHOM IPaMOTHOCTH YeJIOBEKA IS PEIICHHUS )KU3HEHHBIX 3a1a4

VMeHHE pacKphIBaTh COACpKAaHUE OHONOTMYECKHX TEPMUHOB M MOHATHHA: BHJ, MOMYJISLXS, TeHODOHT,
9BOJIIOLIUS, OBIKYIIHE CHIIbI ((AKTOPBI) SBONIOLMH, MPUCTIOCOOICHHOCTh OPraHM3MOB, BHIO00pa3oBa-
HHE, KOJOTHYECKUE (DAKTOPBI, IKOCHCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYLCHThI, LCMH MUTAHHUS,
9KOJIOTHYECKasi MUpaMua, OMoreoneHos, onocdepa

YMeHue uznarath OHOJIOTHYECKUE TEOpUH (IBOJOLMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas! TEOPHUs
9BOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabiiieBoro cxojcrtBa K.M. Bapa, yepenoBaHusi riaBHbIX
HampasyieHni u myTei aBomonuu A.H. CeBeprioBa, yuenus o ouocdepe B.M. BepHaackoro), onpenensatsh
IPaHHUIbl UX TPUMEHUMOCTH K JKMBBIM CHCTEMaM

YMeHue BIaieTh METOJaMU HAYYHOTO TO3HAHUS B OMOJIOTHU (HAOJIIOICHHUE U OIMCAHKUE JKUBBIX CHCTEM,
MPOIIECCOB U SIBIICHWIA; OpPTraHM3alys M MPOBEICHHE OHWOJIOTHYECKOTO HKCIIEPHMEHTA, BBIABIDKCHUE
THIIOTE3b]; BBIABICHHE 3aBHCHMOCTH MEXIY HCCIEAyEeMBIMH BEIHYMHAMH, OOBSICHEHHE MOITYYCHHBIX
Pe3yIbTAaTOB, HMCIIOJNB30BAHHBIX HAYYHBIX TOHSATHHA, TEOPWH M 3aKOHOB; YMEHHE JellaTh BBIBOABI Ha
OCHOBAHHU HOJTYYECHHBIX PE3yIHTATOB)

YMeHHe BbIICIATh CYIISCTBEHHbBIE MPU3HAKU CTPOCHUSI OMOJOTUYECKHX OOBEKTOB: BHIOB, HOMYJISIHA,
MIPOJIYLEHTOB, KOHCYMECHTOB, DPEIyLEHTOB, OHOTEOLEHO30B M DKOCHCTEM; OCOOCHHOCTH IPOILIECCOB
HACJICJICTBEHHOH W3MEHYMBOCTH, €CTECTBCHHOTO OTOOpa, BHUI000pA30BaHUs, MPUCTOCOOICHHOCTH
OpTaHU3MOB, JCHCTBHSI YKOJOTHUCCKUX (PAKTOPOB HA OPTaHW3MEI, TIEPEHOCA BEIISCTB U TIOTOKA SHEPTUH
B 3KOCHUCTEMAaX, aHTPOIIOTCHHBIX U3MCHECHUH B 3KOCHUCTEMaX CBOCH MECTHOCTH, KPYTrOBOPOTA BEIICCTB U
OMOTCOXMMHIYECKHX ITMKIJIOB B Onochepe

YMeHne IpUMeHSTh NOIYYCHHBIC 3HAHUS JUII OOBSICHEHUS! OMOJIOTHYECKUX IMPOIECCOB W SBICHUH, IS
MIPUHATHS TPAKTHYECKUX PEIICHIH B IOBCEAHEBHOW KU3HU B IEJSIX 00eCIeYeHUsT O€30MIaCHOCTH CBOETO
3II0POBBSI U 3/I0POBBS OKPY KAIOIINX JIFOAEH, COOIIOACHUS HOPM IPaMOTHOTO MTOBEJICHHUSA B OKPY KaroImeit
MIPUPOIHOI cpelie; TOHMMAaHHE HEOOXOIUMOCTH HCIIOB30BAHMS JOCTHKCHUN COBPEMEHHOW OHMOJIOTHH
JUIs1 pAallMOHAIIBHOTO MPUPOOIOJIb30BAHUS

VYmMmenne peuiaThb 3JICMCHTAPHBIC OHOJIOTHUECKHE 3aJa4u, COCTABJIATL CXEMbI IEPEHOCA BEUICCTB U SHEP-
T B DOKOCUCTCMax (HGHI/I HI/ITaHI/IH)

YMeHHe BBINOJIHATH J1a0OpaTOPHBIE M MPAKTHYECKUE PabOThI, COOMIONATh NpaBuia Npu pabdore ¢ yueo-
HBIM 1 JIaOOpaTOpHBIM 000pyIOBaHUEM

YMeHre KpUTHYECKH OIICHWBATh W MHTEPIPETHPOBATh HMHPOPMAINIO OHOJOTHYECKOTO COAEp KaHUs,
BKITIOYAOIIYIO IICEBAOHAYYHBIC 3HAHUS M3 Pa3iIMYHBIX HCTOYHHKOB (CMMU, Hay4HO-IIOMyIISIpHBIE MaTe-
pHUaisl); paccMaTpUBaTh TIOOATBHBIC SKOJOTHYCCKUE MPOOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH IIO
OTHOIICHHUIO K HUM COOCTBECHHYIO TTO3HITUIO
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YMeHue co3maBath COOCTBEHHbBIE TMCHMEHHBIE U YCTHBIE COOOIIEHMSI, 000011ast OHOIOTHIECKYI0 HHOP-
MAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATHIHBIHN anmapar OHoIoTuu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

Kon

IIpoBepsieMblii 31eMeHT COeP:KAHUS

1

Buonorus xak HayKa

1.1

Buonoruss — Hayka o >xuBoH mpupozpe. Ponp Ouosornn B (OpPMHUPOBAHMM COBPEMEHHOW
Hay4HOW KapTHHBI Mupa. CucTeMa OMOIOrHYECKUX HayK

1.2

Merto/pl MMO3HAHHS JKUBOW IMPUPOAbI (HAOMIOJCHUE, SKCIEPUMEHT, OIHCAHWE, H3MEPEHHE,
KJ1accu(uKanms, MOICTUPOBAaHUE, CTATUCTHYECKAst 00padOTKa JTaHHBIX )

2

JKuBbIe CHCTEMBI U UX Oopranmu3anus

2.1

XKussle cuctemsl (6HOCHCTEMBI) KaKk OpeaMeT u3ydeHus Ouonornu. CBOHCTBA OHOCHCTEM H
uX pazHooOpasue

2.2

YpoBHHI OpraHu3aluu Ouocucrem: MOJIEKYJIIPHO-T€HETUUECKUA, KJICTOYHBIH,
OpTaHM3MEHHBIN, TOMYJISIIMOHHO-BUIOBOH, 9KOCUCTEMHBIH, OMOC(epHBIN

3

XUMHUYECKUH COCTaB U CTPOCHUE KIETKH

3.1

XUMUYECKUI COCTAB KIETKH. XHMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHThI, MUKPOIJIEMECHTBI.
Bosma u munepanbHble BelecTBa. MDyHKUMH BOJBI U MHHEPAIbHBIX BEILIECTB B KIETKE.
TToanep:kaHne OCMOTHYECKOTO OajlaHca

32

Benku. CoctaB u cTpocHHE OCIKOB. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHuMBbIe U
3aMECHUMBIC AMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYPBI OEIKOBOI
MOJICKYJIbI (NICPBUYHASI, BTOPUYHAS, TPCTUYHAS U YCTBEPTHYHAS CTPYKTypa). XUMHUYCCKHE
cBoiicTBa OenkoB. bronorndeckre QyHKIUN OEITKOB.

®depMeHTH — Owosoruueckne katanmmuzatopbl. CTtpoeHune ¢GepMeHTa: akTHBHBIA IIEHTD,
cyocrparHas cnemmduanocth. Kodepmentsl. Buramunbel. Otimuuumst  (GepMEHTOB  OT
HEOPraHUYECKHX KaTaIU3aTOPOB

33

YrieBoapl: MOHOcCaxapuabl (TIIIOK03a, pub03a W JIe30KCHpH003a), nucaxapuabl (caxaposa,
JIAKTO3a) W TOJIMcaxapuipl (KpaxMal, TJIHKOTEH, IeJlIrosio3a). buonormdeckne (QyHKINU
YTJIEBOJIOB.

Jlumu el TpUTIMIEPUIBI, cTeponsl, hocomunuabl. ['uapodumsHO-ruapodoOHBIE CBOHCTRA.
buosnornueckne ¢ynkuuu nununoB. CpaBHEHHE YIIICBOJOB, OCNKOB W JIMIHIOB Kak
HCTOYHHKOB SHEPTUU

34

Hyxneunossie kucnorsl: JIHK u PHK. Hykieotunsl — MOHOMEpBI HYKJIEMHOBBIX KHCJOT.
Crpoenne u dpyskimn JJHK. Crpoenne u pynkmun PHK. AT®: ctpoenue u GyHKIIUH

3.5

L[I/ITOJ'IOI‘I/U{ — HayKa O KJICTKEC. Knerounas TCOopuUsl. MCTOZ[LI HU3YyUYCHUSA KIICTOK

3.6

Knerka xax OCJI0CTHAA JKHUBasg CHCTCMaA. O6IIII/IC MNPU3HAKN KJICTOK: 3aMKHYTasl HapyKHas
M€M6paHa, MOJICKYJIbI I[HK KaK TeHCTHYCCKHUM armapar, CHCTeMa CUHTE3a Oenka

3.7

Tumbl  KIETOK: dJyKapuoTWdeckas W IpokapuoTmdeckas. (OcCOOEHHOCTH  CTPOCHHSA
TpokapuoTHYeckor kietkn. Kiertodnas crenka Oaktepuit. CTpoeHHE 3YKapHOTHIECKOUN
KieTkn. OCHOBHBIE OTINYHUS PACTHTEIHHON, JKUBOTHOW U TPUOHON KIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbI KIETOK — KIIETOYHAs CTeHKA, TIJHMKOKAINKC, WX (QYHKIIHH.
[lmasmaTngeckass memOpana, e€ cBoiictBa m ¢yHKumm. LlurormumasMa u e€ OpraHoWIbI.
OnHomMeMOpaHHbBIC OPTaHOMIBI KIETKH: dHIomuazmMaTrdeckas ceth (DI1C), ammapat [ombmkwy,
TI30coMBl. [10TyaBTOHOMHBIE OPraHOHMB! KJIETKH: MUTOXOHAPHH, TUTacTUABL. [IporcxoxkneHne
MUTOXOHIPHUHA W TuacTua. Bumel mmactun. HememOpaHHBIE OpraHOMIBI KIETKH: PHOOCOMBEI,
KJICTOYHBIH [ICHTP, PECHUYKH, KTyTHKH. DYHKIINH OPraHOUIOB KICTKH. BrimtoueHus

3.9

SAnpo — perynaropHslii meHTp KiIeTkH. CTpoeHHe smapa: saepHas 000J0YKa, KapHOIUIa3Ma,
XPOMATHH, SAPHIIIKO. XPOMOCOMEI

3.10

TpaHCHOpT BEIIECTB B KIIETKE

)KI/I3HC,H€HT€JILHOCTI) KICTKH

4.1

OOMeH BemecTB, WM MEeTa0oIu3M. ACCUMIIIANINS (TUTACTUYECKUH 0OMEH) M TUCCUMUIISIIHS
(aHepreTnyeckuii oOMeH) — JBE CTOPOHBI €IMHOTO Mpoiecca MeTtabonu3ma. ThIbl oOMeHa
BCIIECCTB: aBTOTPO(QHBIH W TeTepoTpodHbIl. Poib ¢GepMeHTOB B OOMEHE BEIIECTB H
MPEBPAIICHUN YHEPTHHU B KJICTKE

4.2

®dortocunre3. CmetoBas u TemHOBas (a3sl  ¢doTocuHTe3a. Peakmum  ¢orocuHTe3A.
DddextuBHOCTh (HOTOCHHTE3a. 3HadeHWe (OTOCHHTE3a IS JKM3HM Ha 3emuie. BriusiHme
YCIIOBHIA cpe/ibl Ha OTOCHHTE3 M CIIOCOOBI MOBBILICHUSI €0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX




pacTeHui.
XeMocuHTe3. XeMOCHHTE3UPYIONIHE OaKTepHH. 3HAYCHUE XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMiie

43

OHepreTrdeckuii 0OMeH B KiIeTKe. PaciieruieHne BeIIeCTB, BbIJCICHUE U aKKyMYJIMPOBaHUE
SHEpPruM B KJIETKe. DTalbl SHEpPreTndeckoro odmena. [nmkonu3. BposkeHne U ero BHIBI.
Kucmoponnoe okwuciaeHue, WM KIETOYHOE IbixaHHe. D(PPEKTUBHOCTH IHEPreTUIECKOTO
oOmeHa

44

Peaknmu  maTtpuuHoro cmHTe3a. [ eHermueckas wuHbopmarms u JIHK. Peammzarms
reHeTHYecKkoi mHpopMarmu B KIeTKe. [ eHeTHUeCKUi KO U er0 CBOHCTBA. TPaHCKPHITIIHS —
marpuubblii cuaTe3 PHK. Tpancnsamus — OwocuHTe3 Oenka. KoampoBaHwe aMHUHOKHCIIOT.
Posp pubocom B OnocuHTEe3e Oenka

4.5

Hexnerounsie Gopmsl xu3HH — BHPYCHL. Mcropust otkpeitus Bupycos (/.M. BanoBCKwMiA).
Oco0EeHHOCTH CTPOCHHUS U )KU3HEACATESIHLHOCTH BUPYCOB. bakTepuodaru. bonesnn pactenwuit,
JKMBOTHBIX W YelIOBEKa, BbI3bIBaEMble BUpycamMu. Bupyc nummyHoaedunuta uyenoseka (B1Y)
— Bo30ymuTenp CITM/a. [TpodrnakTika paclipoCTpaHSHHS BUPYCHBIX 3a00JIeBaHUN

Pasmuoxxenue u UHAWBUAYAJIbHOC pa3BUTUC OPIraHU3MOB

5.1

Knerounslii 1wk, WM >KM3HEHHBIM Ik KieTkd. WHrepdaza m muntos. Ilponeccsl,
nporekatomue B uHTepdase. Perumkanus — peakuust matpuuHoro cunreza JJHK. Crpoenne
XpOMOCOM. XpOMOCOMHBIN Ha0Op — KapHOTHIL. [IMIUIOMIHBIN U TaIUIOMJHBIH XPOMOCOMHBIE
HaOopsl. Xpomartuapl. Llurosmorndyeckne OCHOBBI Pa3MHOXKEHHS U HHIMBHIYaIbHOTO
Pa3BUTHUS OPTraHU3MOB.

Jenenune knetkn — murto3. Ctagun Mutosa. IIporeccs!, MpoUCXOAAIINe Ha Pa3HbIX CTaIUsIX
MHTO3a. BHOJIOrMYeCKHii CMBICT MUTO32

52

CDOpMI)I Pa3MHOKCHHA OpPTraHU3MOB!: 0ecIoyIoe W I0JIOBOE. BI/I,HI)I Oecrooro Pa3MHOKCHUS:
JACJICHNUEC HAaABOC, MOYKOBAHUC OJHO- U MHOI'OKJICTOYHBIX, CHOpOO6paSOBaHI/I€, BCTCTAaTUBHOC
Pa3sMHOXCHHC. I/ICKyCCTBeHHOC KIIOHMPOBAHUEC OPraHU3MOB, €T0 3HAYCHUE TJIA CCICKIIUN

5.3

ITonoBoe pa3MHOXKEHHE, €0 OTIMYHS OT OSCIIONIOTO.
Meiio3. Craguu wmeio3za. Ilpomeccsl, mpoucxopasimue Ha cragusix Menosza. IloBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonoruueckuid cMbIca U 3HaU€HUE Meiio3a

5.4

T'amerorenes — mponecc 06pa30BaHI/IH MOJIOBBIX KJICTOK Yy JKUBOTHBIX. IlonoBeie >kelne3bl:
CCMCHHHUKH U ANYHHKH. O6pa30BaHI/IC " pa3BUTHUC IMOJOBBIX KJICTOK — raMeT (CHepMaT03OI/I,H,
ﬂﬁueKJ’IeTKa) — CIEpMATOICHE3 W OOT'CHE3. Oco0eHHOCTH CTpOCHUA ﬂﬁHeKﬂeTOK u
CIICPMATO30MI0B. OHJ'IO[[OTBOpeHI/Ie. HapTeHOFeHC?)

5.5

WNunuBuayansHOE pa3BuTHE (OHTOTCHE3). DMOPHOHAILHOE pa3BUTHE (IMOpHUOTEHE3). DTarrbl
SMOpPUOHANILHOTO Pa3BUTHA Y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJICHHE, TacCTPYJISIU,
opranoreHe3. IloctamOpuoHampHOE pa3BuTHE. THNBI MTOCTIMOPUOHANBEHOTO Pa3BUTHS:
npsiMoe, HemnpsMoe (JIMYMHOYHOE). BrusHHMe cpelpl Ha pa3BUTHE OPTaHU3MOB; (AaKTOPEI,
CHIOCOOHBIC BBI3HIBATH BPOXKIEHHEIC YPOJICTBA.

Poct u passutHe pacreHmit. OHTOTGHE3 IBETKOBOTO PACTCHHS: CTPOCHHE CEMCHH, CTaIUH
pa3BUTH

HaCJ'Ie[[CTBeHHOCTL 1 UIBMCHYUBOCTH OPTaHU3MOB

6.1

Ilpenver u 3amaun reHeTHKU. Mcropusi pa3BUTHS TeHETHMKH. Bkiang poccuilckux u
3apyOe)KHBIX YYEHBIX B pPa3BUTHE TCHETUKA. MeETONBl TEHETHKH (THOPHIOIOTHYECKHi,
OUTOTCHETHYECKUH, MOJEKYJIpHO-TeHeTHIeCcKuil). OCHOBHBIE TCHETHYECKHE ITOHATHUS.
I'eneTnueckas CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpeIlUBaHUN

6.2

3aKOHOMEPHOCTH HACIIeOBaHUS MTPU3HAKOB, YcTaHOBIICHHBIE . MeHneneM. MoHOTHOpHIHOE
CKpeluMBaHWe. 3aKOH eIMHOOOpasusi THOPHIOB IIEPBOTO  TOKOJICHWs.  [IpaBuiio
JOMUHHUPOBAaHUA. 3aKOH pacIleIUieHus] Npu3HakoB. ['mmore3a umcrorhl ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHUE.

JurnOpunHoe  CKpelMBaHWE. 3aKOH  HE3aBHCHMOTO  HACJICJOBaHUS  IPU3HAKOB.
[luToreHeTHUECKUE OCHOBBI JUTHOPUIHOTO CKPCIIUBAHUS. AHAIH3HPYIONICe CKPCIIMBAHHUC.
Hcnonp30BaHre aHATH3UPYIOMIETO CKPCIUBAHUS JJIsl ONIPEICIICHHS TCHOTHIIA OCOOU

6.3

CuernneHHoOe HacJieJoBanue nMpu3HakoB. Padora T. Moprana 1o cuerjieHHOMY HaclleJOBaHUIO
reHoB. Hapyienue cremnyieHus TeHOB B pe3yJibTaTe KPOCCHUHIoBepa. XPOMOCOMHAsI TEOPHs
HacCJeICTBEHHOCTH. | eHeTHUeCcKre KapThl.

TI'enetuka mona. XpoMOCOMHOE ompefefieHHue Mojia. AYTOCOMBI U TOJIOBbIE XPOMOCOMBI.
T'omorameTHble U rereporamMeTHble opranu3mbl. HacienoBaHue NpPU3HAKOB, CLEIJICHHBIX C
TOJIOM




6.4

W3meHunBoCTh. BHpl N3MEHYMBOCTH: HEHACIEACTBEHHAsI U HACJIEACTBEHHasA. Pomnb cpensl B
HECHACJIC/ICTBEHHONH H3MEHYMBOCTH. XapaKTEepUCTHKA MOJU(UKAIMOHHOW HM3MEHYMBOCTH.
Bapuanuonnslii psn 1 BapuannonHas kpusasi. Hopma peakunu npusnaka. KonumyectBeHHbIe
W KayeCTBEHHbIC IPU3HAKM W UX HopMa peakiuu. CBolictBa MoOAM(UKAIMOHHON
U3MEHYHUBOCTH

6.5

HacnencrBennas, wiM T'e€HOTHIIMYECKAs, HM3MEHYMBOCTh. KOMOMHATHBHAsS H3MEHYMBOCTD.
Meiio3 ¥ mOJOBOH MpollecC — OCHOBa KOMOMHATHBHON WM3MEHYHMBOCTH. MyTalMoHHAs
M3MEHYHMBOCTh. Kitaccu(ukaims MyTaluii: TeHHbIE XPOMOCOMHEIC, TeHOMHBIC. YacTtoTra u
MPUYUHBI ~ MyTauil. MyTareHHbIe  (akTOpbl. 3aKOH TOMOJIOTHYCCKHUX  PSIOB B
HacjieACTBeHHOH nm3MenunsocTy H.M. BaBuiosa

6.6

T'eneTnka dYenoBeka. KapI/IOTI/IH yenaoBeka. OCHOBHBIC MCTOABI TCHCTHKH 4YCIOBCKA:
FeHeaﬂOFH‘IeCKHﬁ, 6J'H/I3HCIIOBLII71, HHTOFGHCTHHCCKHﬁ, 6HOXHMH‘ICCKHﬁ, MOJICKYJIAPHO-
TEHETUYECKHI. COBpeMeHHOG OIIPEACIICHUEC TCHOTUIIA: TMOJHOICHOMHOC CCEKBCHUPOBAHUC,
TCHOTUIIUPOBAHUC, B TOM YHUCJIC C MOMOIIBIO HuP—aHaﬂH?,a. HaCJ'Ie[[CTBeHHI)IG 3a00J1eBaHKS
YCJIOBCKA: TI'CHHBIC 60J'I€3HI/I, 0olle3HH € HaCJ'IeL[CTBeHHOﬁ npeapacioj0KEHHOCTBIO,
XPOMOCOMHBIC 6oine3un. CoMaTnueckue u TCHCPATHUBHBLIC MYTallUU. HpI/IHIII/IHLI 310pOBOTO
06pa3a KU3HH, JTUAT'HOCTHUKH, HpO(i)I/IJ'IaKTI/IKI/I M JICYCHUSI T€HETHYECKUX OOJIe3HEH. Me[lI/IKO-
TCHETUYCCKOC KOHCYJIbTUPOBAHHUE. 3HaueHUE MeZ[PIHHHCKOﬁ TCHCTUKU B MPCAOTBPAICHUU U
JICYCHUHU TCHETHYECKUX 3a00JICBaHUI YeIOBEeKa

CGJ'IGKIII/U{ OpraHu3MOB. OCHOBBI OHOTEXHOJIOTUU

7.1

Cenexnus Kak Hayka W TpoIEeCC. 3apOXICHHE CENeKIUHd W AoMecTukanus. Yuenwe H.U.
BapuioBa 0 IEHTpax HPOHMCXOXKICHHUS W MHOTrOOOpasus KyIbTYPHBIX pacTeHud. [[eHTpbI
MPOUCXOXKACHHSI TIOMAIIHUX KUBOTHBIX. COpT, mopoa, ITaMMm

7.2

CoBpeMeHHbIE METOIBI CEJCKIHH. MacCOBBII M HWHIMBHIYaIbHBII OTOOPHI B CEJECKIMH
pacteHmii u KHWBOTHBIX. OIlGHKa OSKCTepbepa. bBIM3KOPOACTBEHHOE CKpEIIUBaHHE —
nHOpuauHT. Yncras suans. CKkpelinBaHue YHCTHIX JIMHUHA. ['eTeposuc, ninm rubpuaHas cua.
Heponcteennoe ckpemmBanue — ayTOpuauHr. OTnanéHHas TMOpuau3anus W e€ YCIeXH.
HckyccTBeHHBIN MyTareHe3 U MOMy4YeHHE MOJUILIONAOB. JIOCTIDKEHHS CENEeKIMH PacTeHUil,
JKUBOTHBIX U MHKPOOPTaHH3MOB

7.3

buorexHomorust Kak oOTpacib TNPOW3BOACTBA. | €HHas MWHXKEHEpHsA. OTambl CO3JaHUsS
pexomOunanTHoi JIHK m TpaHcrennsix opranumsmoB. Kietounas mmkenepus. Kierounsre
KYJIBTYPBI. MUuKpoKIOHaJIBHOE Ppa3MHOXEHHE pacTeHuil. Knonuposanue
BBICOKOTIPOJYKTUBHBIX CEIIbCKOXO3SIICTBEHHBIX OPraHU3MOB. ODKOJOTMYECKHE M ITUYECKHE
npobiemsl. MO — reneTndecky MoIUpHUIMPOBAHHEIE OPTaHU3MBI

11 KITACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIepPKAHUS

1

DBOJIIOLIMOHHASA OMOJIOTHS

1.1

DBOJIIOLIMOHHAS TEOPHUS U e€ MECTO B OMOJIOTHH.

CBHIECTEIHCTBA IBOTIONMH. [1aICOHTONOTHYECKHUE: TOCICAOBATCILHOCTD MOSBICHUS BHIIOB B
MAJICOHTOJIOTHYCCKON JICTOIHCH, TepexonHbie (opMbl. buoreorpaduueckue: CXOICTBO U
pasznuane GayH U GJIop MAaTEPUKOB W OCTPOBOB. DMOPHOJIOTHUECKUE: CXOJCTBA U PA3TUIHS
SMOPHOHOB pa3HBIX BHJOB MMO3BOHOYHBIX. CpaBHHUTENHHO-aHATOMHYECKHE: TOMOJIOTHYHBIC,
aHaJOTWYHble, pyIUMEHTApHbIE OpraHbl, araBU3MbL.  MOJEKYISAPHO-OMOXHUMHUUYECKHE:
CXOJICTBO MEXaHM3MOB HACIEICTBEHHOCTH M OCHOBHBIX METa0OJNMYECKHX MyTed y Bcex
OpraHu3MOB

1.2

OosrormonHas teopus Y. JlapsuHa. [IpenmnochuIku BOSHUKHOBEHUS JapBUHU3MA. [IBHKyIITHE
CHIJIBI HBOJIIOIMHM BHAOB Mo /[lapBuHY (W30BITOUHOE pPa3MHOKEHHE IPH OTPAHWICHHOCTH
pecypcoB, HeonpeIeIéHHAs U3MEHIMBOCTh, 00ph0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckas teopust sBomonnu (CTD) m ocHOBHbIE €€ MOJIOKEHUS. MHUKPOIBOIIIOIHSL.
IMomyanus Kak eANHNIA BUAA U SBONIOLUH

1.4

JBwxymue cuibl ((GakTopbl) ABOJIIOIHMH BHUIOB B Mpupojae. MyTanMOHHBIH IIpouecc H
KOMOMHATHBHAsl M3MEHUYMBOCTH. [lomynsmuoHHBIE BOJHBI M Jpeid reHoB. Mzonsmms u
murpanus. EcrecTBeHHbIl 0TOOp — Hanpaisiomui Gaxrop 3Bomonun. PopMbl eCTeCTBEHHOTO
orbopa.

[Ipucnoco6IeHHOCTh OPTaHU3MOB KaK Pe3yJbTaT dBOMIONUH. [IpuMepbl mpucnocoOaeHuit y
opranu3MoB. ApoMopd03bl U HANOATANTALIUH.




Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE (GOpMBI BUA00Opa30BaHUS:
reorpaMuecKoe, IKOJIOTHIECKOe

1.5

Makpospomonus. DopMBl  3BOMIONWH:  (HIIETHUECKAsi, NUBEPreHTHAs, KOHBEPTeHTHA,
napasuiesnbHas. HeoOpaTHMOCTh 3BOITIOINH

Bo3uukHOBeHHE U Pa3BUTHC KU3HU HaA 3emie

2.1

JloHayuHble TNpPENCTAaBICHHUS O 3apOXKACHUM XU3HU. HayuHble rumore3s! BO3HUKHOBEHHUS
KM3HU Ha 3emuie: abMOreHe3 M MaHcIepMusi. XUMHUUYecKast 3BOJIIOIMS. DKCIEPUMEHTAIbHOE
MOATBEPXKICHUE XMMUYECKOW 5BotonMu. HauanmbHble ATanbl OMOJIOTMYECKOH HBOJIOLUH.
I'unoreza PHK-mupa. Ilepsble kaetku u ux sBomroius. ©opMupoBaHHe OCHOBHBIX IpYII
KUBBIX OPTaHU3MOB

2.2

PazButue xu3HM Ha 3emie mo 3pam u nepuogaM. Kartapxell. Apxelickas u mpoTepo3oiickas
opel. Ilanmeoszoiickast spa M e€ nepHOIbl: KEMOPHHCKHH, OPJOBHKCKHH, CHIIypHHCKHH,
JIEBOHCKUI, KaMEHHOYTOJbHBIN, mepMckuil. Me3o3oiickasd 3pa U €€ MepHOAbl: TPUACOBBI,
IOPCKUI, MEJIOBOA.

KaitHo3olickass 3pa u e€ nepuoAbl: MaJCOTreHOBBIM, HEOTCHOBBIM, aHTPONOTCHOBBIMH.
XapakTepuCcTHKa KIMMaTa M TEOJOTHYECKHX TporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLHUU
PaCTUTENLHOTO W >KHBOTHOTO MHpa. ApoMOpdo3bl Y pacTeHW W >KUBOTHBIX. [losBicHwme,
paciBeT ¥ BEIMUPAHKE TPYII JKUBBIX OPraHU3MOB
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CuctemMa OpPraHHMYECKOrO0 MHpa KakK OTpakeHHe 3Bomouud. OCHOBHBIE CHUCTEMAaTHUECKUE
IpYIIIBI OPraHU3MOB

24

DBOJIONMS  YEJOBEKA. AHTpONOJIOTHUS KaKk Hayka. Pa3BuUTHEe TPEACTaBICHUH O
MPOUCXOXKACHUU UYeOBeKa. MeTonapl W3ydeHHsl aHTpornoreHeza. CXojacTBa W pa3iuuyus
YeNOBEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKCHHE YeJI0BEKa.

Jewkymue cuasl  (akTopel) aHTpororeHe3a. HaciencTBeHHas W3MEHYMBOCTH U
ecTecTBeHHBIIT oTOOp. OOmecTBeHHBI 00pa3 JKU3HW, W3TOTOBICHHE OPYIOHHA TpyAa,
MBIIIJICHUE, peyb

2.5

OCHOBHBIE CTaJUM U BETBU DJBONIOLUU YEJIOBEKAa: AaBCTPAJIOMUTEKH, YeNoBEeK yMebli,
Uenosek mnpsmoxonsmui, Yenosek HeaHaepTanbckuil, Yemoex pasymHbiil. Haxonku
HCKONAaEeMBIX OCTAaHKOB, BPEMsI CYIIECTBOBAHUsI, 00JIACTh PACIIPOCTPAHEHHsI, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs

2.6

YenmoBeueckne packl. OcCHOBHEIE 0OJIBIINE pacbl: €BponcoruaHasA (eBpa3HﬁCKaﬂ), HETpo-
aBCTpajonaHas (BKBaTopI/IaHLHaH), MOHI'OJIOMJHAsA (a3I/IaTCKO-aMepI/IKaHCKa${). qepTLI
HpI/ICHOCO6H€HHOCTI/I Hpe,HCTaBHTeHGﬁ YCJIOBCYECKHUX pac K YCJIOBUAM CYHICCTBOBAHUA.
EZ[I/IHCTBO YCJIOBCYECCKHUX pac. KpI/ITI/IKa pacusma

OpranusMmsl 4 OKpy>Karolias cpeja

3.1

DKoJorus Kak Hayka. 3aJiaud ¥ pa3jesbl SKOJOrud. MeToAbl SKOJOTHYECKUX HCCISIOBAHHN.
Okonorudeckoe MupoBo33peHue. Cpenpl OOWTaHHWS OpPraHW3MOB: BOJHAs, Ha3eMHO-
BO3/IyIIIHAs, TOYBEHHAsI, BHYTPHOPraHU3MEHHasI

3.2

Oxkonorudeckre (akTopsl. Kiaccudukamus 3KoJOTHIECKHUX (HAKTOPOB: aOHMOTHYECKHE,
OuoTHYECKHE U aHTpoNoreHHbIe. JleiicTBre dKoIornyeckux (hakTOpoOB HA OPraHU3MBI

3.3

Abuornueckne  (QakTopsl:  CBeT,  TeMIeparypa,  BIaXHOCTb.  DoTomepHoIu3M.
[TpucnocoOneHust OpraHu3MoOB K ASHCTBUIO a0MOTHYECKUX (akTopoB. bronornyeckue puTMsl
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buoruueckue (baKTOpI)I. BI/IL[I)I OHOTHYECKUX B3aPIMO,H€I7[CTBPII>iI KOHKYpCHI M, XUIITHUYCCTBO,
napasuTusm, MyTyaJinu3M, KOMMCHCAJIU3M (HaXJ’I€6HI/I‘-IeCTBO, KBapTI/IpaHTCTBO), aMCHCAJIM3M,
HeﬁTpaJ'IPI?,M. 3HaueHue OMOTHYECKUX B3aPIMOL[eI>iCTBPII>i JAJId CYHICCTBOBAHHSA OpPTraHU3MOB B
MIPpUPOAHBIX COO6HI€CTBaX

3.5

DKOJIOTHICCKHUE XapaKTCPUCTUKU  TOIIYJIANUNU. OCHOBHBIE  II0Ka3aTEIIN nonyJasauun:
YHUCJICHHOCTb, INJIOTHOCTH, POKIAAEMOCTb, CMEPTHOCTH, IPUPOCT, MHUI'pALUA. I[I/IHaMI/IKa
YHNCJIICHHOCTHU NOITYJIALINU U eé peryjanus

Coo0111ecTBa M 9KOJOTHUYECKHE CHCTEMBI

Coo0miecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIeHO3a: BUIOBAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (umieBasi). Bunbsl-momuHaHTHL. CBSI3M B OMOIIEHO3E

4.2

Dkosoruyeckue cucteMbl (9kocuctembl). [loHsTne 00 »sKocucTeMe M OHOTEOIEHO3E.
OYHKIMOHANBHBIE KOMITOHCHTBI JKOCHUCTEMBI: IPOIYLCHTH, KOHCYMCHTBI, PEIYIICHTHI.
KpyroBopoT BemecTB W MOTOK YHEPTHH B dKocucTeMe. Tpodudeckue (NMUIIEBBIE) YPOBHHU
skocuctembl. [lumeBble 1enn W cetd. OCHOBHBIE MOKa3aTedd 3KOCHUCTEMbI: OHoMacca,




MPOAYKITHS. DKOJOTHYECKHE MUPaMUABI: MPOAYKIWH, YUCICHHOCTH, Onomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOpEryJisiius, pazsurue. Cykueccust

[IpupoaHble dKOCHCTEMBI. OJKOCHUCTEMBI 03€p W pPEK. OKOCHUCTeMa XBOWHOTO WIIH
IIMPOKOJIMCTBEHHOTO JIeca.
AHTpPOTIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHUCTEMBI. buonoruueckoe u

4.3 XO3STCTBEHHOE 3HAYCHHE arPOIKOCUCTEM M YPOOIKOCHCTEM.
Buopasznoobpasue kak Qakrtop ycToiumBocTH sKocucTeM. CoOXpaHCHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie
VYuenue B.U. Bepuanckoro o 6moctepe. I'panniel, coctaB u cTpykrypa 6nochepst. XKusoe
BemectBo u ero (Qyskmun. OcobeHHOCTH OHOCheEpbl Kak TJI00ANbHOW 3KOCHCTEMBI.
4.4 JlnHamudeckoe paBHOBecMe M oOOpaTHas CBs3b B Owmocdepe. KpyroBopoTbl BemIECTB H
OMOTrCOXMMHYECCKHE LHUKIBI 3JIEMEHTOB (yriiepoaa, a3o0Ta). 30HAIBHOCTH Ouocdepsl.
OcHOBHBIE OMOMBI CYIIIN
UenoseuecTBo B Onocdepe 3eMian. AHTPOIIOTCHHbIE U3MEHEHHWs1 B Owmocdepe. [modambHbIe
45 9KOJIOTHYECKHE TTPOOIIEMEI.

OcHOBa paIMOHAIFHOTO YTIPABICHUS MPHUPOJHBIMH pECypcaMH M HMX HCIIOJB30BaHHE.
JocTtmkenust OMOJIOTHU ¥ 0XpaHa IPUPOJIBI




