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IHHOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMbl IO OUOJIOTHH TEOPETUYECKYIO OCHOBY ISl OTIPEACNICHUS MOJX0A0B K
dbopMUpOBaHHIO cojepx)aHUS y4deOHOro mpenmera «buomorus» cocTaBWIM: KOHIENTYaJbHBIC
nonoxxenuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH LIEJieH, COJEp)KaHMsI, PE3ylIbTaTOB OOydYeHUS W
TpeOOBaHUII K YypPOBHIO TMOATOTOBKH BBITYCKHHKOB, MOJIOKEHUS OO0 OOmMUX WENsIX W NPUHIUIAX,
XapaKkTepU3yIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMbl cpelHero obimiero obpasoBanus B Poccuiickoii
Ddenepanun, a TakKe MOJIOKEHUS O crienuduke OMonoruu, e€ 3HAYCHUH B TIO3HAHUU YKUBOW TPUPOJIBI U
o0ecreueHnr CyIIeCTBOBaHUS 4YeloBeueckoro oobmectBa. CorjmacHO Ha3BaHHBIM — IOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMEI 110 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruu AaéT MpeACTaBIEHHE O LENsAX, 00 obmed crpaTerun oOydyeHUs,
BOCIIUTAHMSI WM PAa3BUTUS yYalIUXCS CPEICTBaMU ydeOHoOro mpeamera «buonorus», ompenenser
o0s13aTeNIbHOE MPEIMETHOE COJIep)KaHue, €ro CTPYKTYpYy, pacmpeiielieHue IO pasjielaM U TeMam,
PEKOMEHAYEMYIO TIOCIIEAOBATEIFHOCTh M3YYEHHUS y4eOHOTO MarepHuaija ¢ y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM OOpa30oBaTeIbHOTO MPOIEcCca, BO3PACTHBIX OCOOEHHOCTEM
YYAITUXCA.

B mporpamme mo OMONOTHH TakKe YYUTBHIBAIOTCS TPeOOBAaHUS K IUIAHUPYEMBIM JHUYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM pe3ysibTaTaM o0ydeHus B ()OPMUPOBAHUM OCHOBHBIX BUIOB Y4eOHO-
MO3HABATEIBHON  JIEATENIbHOCTH/YYEOHbIX  JCWCTBUN  ydyalIMXCS IO  OCBOCHHIO  COJEPIKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B mporpamme mno Ouwomormm (10-11 kmaccel, 0a30BbIi YpPOBEHb) peaIN30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3y4eHUU OMOJIOTHH, Oiaromaps 4eMy B HEW MPOCMATPUBACTCSl HANIPABICHHOCTh Ha
pa3BUTHE 3HAHUI, CBA3aHHBIX C ()OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, SKOJIOTMYECKOTO MBIIUICHUS, TPEICTABICHUH O 3J0pOBOM 00pa3e KHU3HU H
OepeXHBIM OTHOILIEHHEM K OKpyKaromeil mnpupomgHoi cpene. [loaTomy Hapsay ¢ HU3y4eHHEM
00MIeONOIOTHYECKUX TEOPHA, a TAaKXKe 3HAHUH O CTPOCHHUH JKUBBIX CHCTEM Pa3HOTO pPaHra W CYNTHOCTH
OCHOBHBIX TMPOTEKAIOIIMX B HHUX TMPOIECCOB B TMporpaMme IO OHOJOTHH YJeJIeHO BHHMAaHUE
WCIIOJIb30BAHUIO TOJIYYCHHBIX 3HAHUH B IMOBCEIHEBHOW KHU3HU JIJISl PEIICHHS MPUKJIAIHBIX 337a9, B TOM
gucne:  NpodUIAKTHKH  HACJIEICTBEHHBIX  3a00JeBaHMIl  YeloBeKa,  MEIUKO-TE€HETHYECKOTO
KOHCYJIbTUPOBaHMS, OOOCHOBAaHHUS OJKOJOTHYECKH IIeJIECOO0PAa3HOTO TIOBEJACHHS B OKPYXKAromei
MIPUPOIHON Cpelie, aHaIM3a BIUSHUS X035ICTBEHHON JNEsSTENIbHOCTH YeJOBeKa Ha COCTOSHUE MTPUPOIHBIX
Y UCKYCCTBCHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHHMSI K TIPUKJIATHONW HAMIPABIIEHHOCTH YY€OHOTO MpeMeTa
«buonorus» MPOAUKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHUs] YCIOBUW HJsl pEIIeHUs OJHOW U3
aKTyaJbHBIX 3a7a4 MIKOJIHHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTopas mpeanoaraet GOpMHUPOBaHHUE Y
y4aluxcs COCOOHOCTH aIalTUPOBAThCA K M3MEHEHHUSM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHE cpefHero o0miero o0pa3oBaHus 3aHUMAeT BakHOe MecTo. OHa oOecrieunBaeT
(dhopMHpOBaHHE Y yUaIIUXCS MPEACTABICHUN O HAy9YHON KapTUHE MUpPa, PacIIUpseT ¥ 0000maeT 3HAHUS
0 JKUBOHW MpHpoje, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3alli M JIBOIIOLWHU, CO3TAET
YCIIOBUS JUIS: TO3HAHWS 3aKOHOB >KHBOW TPHPOJBI, (popMHpoBaHUS (YHKIIMOHATHHOW TPaMOTHOCTH,
HABBIKOB 37I0POBOTO W 0€30MacHOr0 o0pa3a >KWU3HH, HKOJOTHUYECKOTO MBIIUICHUS, IEHHOCTHOTO
OTHOIIICHHUS K KUBOH MPUPOJIC U YCTIOBEKY.

Bonbioe 3nadeHre OMOIOTHS UMEET Tak)Ke JUTsl PEIIeHHs] BOCIIUTATENBHBIX M Pa3BUBAIOIINX 3a/1a4
cpemHero oo1ero oopa3oBaHus, CONUATU3ANNY yJammxcs. M3ydenue Ononorun o0ecrnedynBaeT yCaoBus
s GOPMUPOBAHUS HMHTEIUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(MOPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KyJIbTYpbl, CIOCOOCTBYET MHTErpaliyd OWOJIOTMYECKUX 3HAHUN C MPEACTABICHUSMHU U3
JIPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3MKH, XUMHUHU U Teorpaduu. Ha3zBaHHBIC MOIOXKEHUS O
MpelHa3HauYeHUN y4yeOHOro mnpenmMera «bUOIOTHA» COCTAaBUIM OCHOBY JJISi OMpEIeNIeHUs MOAXO0J0B K
0TOOpY U CTPYKTYPUPOBAHHIO €TO COACPKAHMSI, IPEICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OT160p comepxkanust yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH € TIO3UIIHIA
KyJIbTYPOCOOOPA3HOTO MOJX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaromuecs JOKHBI OCBOUThH 3HAHUS U



yMEHHS, 3HaYUMBbIe A7 (OPMUPOBAHUA OOUIEH KyJNbTYypbl, ONPEICNAIONINE a/leKBaTHOE IOBEICHHE
YeJI0BEeKa B OKpPY’KaIoLIeH MPUPOAHOM cpesie, BOCTpEOOBAaHHbBIE B MOBCETHEBHON KU3HU U MPAKTUYECKOM
nesitenbHOCTH. Oco0oe MecTO B 3TOWM CHUCTeMe 3HAHHMM 3aHMMAIOT 3JIEMEHTBHI COJAEpIKaHHs, KOTOpHIE
CITy’)KaT OCHOBOM I (hOpMUPOBAHMSI MPEICTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHUHE
MUpa W IEHHOCTHBIX OPHEHTALHUAX JUYHOCTH, CHOCOOCTBYIOIIUMX TyMaHHU3AallMU OHOJIOTHYECKOIro
oOpa3oBaHUs.

CTpyKTypHpOBaHHE COAEpKaHUS yueOHOro MaTepuaia B Iporpamme 1o OMOJIOTMU OCYIIECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMYMUTENBHBIX OCOOCHHOCTSX JKMBOH MPUPOABI, O €€
YPOBHEBOH OpraHu3alui W SBOMIONUH. B COOTBETCTBUM C 3THUM B CTPYKType Y4eOHOro mpeamera
«buonorus» BIIENEHBI CIEAYIOIINE COlepKaTeIbHble TUHUM: «buonorus kak Hayka. MeTopl Hay4HOTO
no3Hanus», «Kierka kak Owuonoruueckas cucrema», «Opranu3smM Kak OHOJIOTUYECKAas CHUCTEMay,
«CucremMa U MHOroo0pasue OpraHu4eckoro Mupa», «IBOJIIOLUS JKUBOH MPUPOABD», «DKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yuebOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJAJCHUE
00y4aroIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHU3aIiy )KUBBIX CUCTEM Pa3HOrO paHra
U TIpUOOpETEeHNE YMEHUI MCIOIB30BAaTh ATH 3HAHUS U TPAMOTHBIX JEHCTBUN B OTHOIIEHWH OOBEKTOB
KUBOU MPHUPOABI M PEHICHUS PA3IMUHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHne 1enu UM3ydeHWss ydeOHoro mpenmera «buonorus» Ha 0a30BOM  ypOBHE
o0ecrneunBaeTcs peleHueM CIeAYOIUX 3a/1ay:

OCBOCHHE OOYyYaIOIMIMMHUCS CHUCTEMBI 3HAHWKH O OHOJOTHYECKMX TEOpHsX, YUYCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBUIaX, CIyXallUX OCHOBOW UIsi (hOPMUPOBAHMS MPEACTABICHUI O
€CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJaX HAay4YHOI'O IO3HAHUS, CTPOEHHM, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOI'O YPOBHS OPraHM3ALMH, BBIJAIOIINXCSA OTKPBITHIX U COBPEMEHHBIX
HCCIICIOBAHUIX B OMOJIOTHU;

(dbopMHUpOBaHKE y yyallluXcs MO3HABATENbHBIX, HHTEUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
Ipolecce aHalMu3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJOTMU HAyUYHBIX B3IVIAJ0OB, UAEH M MOJIXOJOB K
W3YYEHHIO JKUBBIX CUCTEM PA3HOT'O YPOBHS OpPraHU3aLNN;

CTaHOBJICHHE y ydaluxcs oOIIel KyJIbTypbl, QYHKIMOHAIBHOM I'PaMOTHOCTH, Pa3BUTUE YMEHHM
OOBSICHATB U OLICHUBATh SIBJICHUS OKPY>KAIOLIEr0 MHUpa >KMBOM MPUPOAbI HA OCHOBAaHUM 3HAHWM U OIbITA,
MOJIyYE€HHBIX IPU U3YYEHUH OMOJIOTUH;

¢dbopMHpoBaHHE y YYalUXCSd YMEHUH WUIIOCTPUPOBATh 3HaueHHE OMOJOTMYECKUX 3HAHUU B
MIPaKTUYECKON JESITebHOCTH 4YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTHMH H
arpoOMOTEXHOJIOTHiA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHUS YEJIOBEKOM JKMBOH  MPHUPOJBI,
HEOO0XOIMMOCTH OEpexHOro OTHOIICHUS K Hel, COONIOJeHMS 3TUYECKMX HOPM IpH MPOBEACHUHU
OMOJIOTMYECKHUX UCCIIEIOBAHUM;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JIS MOBBIIICHUS! YPOBHS KOJOTHUECKON KYJIbTYPBI,
1 GopMHpPOBaHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHHE TPUOOPETEHHBIX 3HAHUI 1 YMEHUH B MIOBCEIHEBHON KHU3HH VI OLIEHKU MOCIIEICTBUH
CBOEH NIEATENHOCTH 1O OTHOIICHHIO K OKpY’Karollel cpefie, COOCTBEHHOMY 3710pOBbIO, 0OOCHOBAaHUE U
coOutoIeHre Mep NPOPUIAKTUKY 3a00JI€BaHU.

B cucreme cpemnero obmero oOpa3zoBaHus yueOHBIM mpenMer «buomorus», u3ydaembiii Ha
6a30BOM ypOBHE, SBJISIETCS 00513aTeNbHBIM Y4EOHBIM IPEAMETOM.

Jlst m3ydeHus: 6nosiorn Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus OTBOAUTCS 68 4acos:
B 10 xnacce — 34 yaca (1 yac B Hezpemnmto), B 11 knacce — 34 yaca (1 yac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHUYECKUMH WU JIPYTUMH
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOH KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

Mertonbl O3HAHUS )KUBOW IPUPOABI (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

TaGnuupl 1 cxembl: «MeTobl TO3HAHUS KUBOU IIPUPOABIY.

JlabopaTopHble M IpaKTHYeCKHE PAdOThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB IpPU H3YUECHUHU
OMOJIOrN4eCKUX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owonornu. OTiauume >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU TPUPOJIBI.

CpolicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIH,  MONYJALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3aluy KUBOU
IPUPOABDY.

O6opynoBanue: mojaens Mosiekysbl JTHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOCHHE KJIECTKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABl M MUHEpPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMMbl€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUUHAs CTPyKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKMM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Orianuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiIoao3a). buomorndyeckue (yHKUNUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkunu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB M JIMIHIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkmum JIHK. Crpoenne m ¢ynkmum PHK. Buger PHK. AT®: crpoenue u
byHKIHN.

[utonmorusi — Hayka o kjetke. KietouHnas Tteopuss — mpuMep B3aUMOJCUCTBUS UIEH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHUS KIICTKH.

Knerka kak nenoctHas »xuBas cucrema. OOLMe NpU3HAKKM KIETOK: 3aMKHYTas HapysKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.



Tunsl KIETOK: 3yKapHoTHYeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxaeHue MUTOXOHAPUA W IJIACTHULL.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«PacnpeeneHre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckast TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekyinslt ATD», «CtpoeHne 3yKapuoTUUeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

OO6opynoBaHue: CBETOBOW MMKpPOCKOM, 00OpYyJIOBaHUE Ui NMPOBEACHUS HAOIIOJICHHH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENbHbBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «V3yueHHMe CTpOEHHS KIETOK pPACTE€HHH, >XMBOTHBIX WU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0O0IU3Ma.

Tunbl oOMeHa BeriecTB: aBTOTpPOoHBIH U rereporpodHslif. Ponb depmeHTOoB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIECHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHWE XEMOCHHTE3a I KU3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. DTalbl JHEpreTuueckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIXxaHWe. OKHUCIUTENIBbHOE
dochopmmupoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmarus u JHK. Peamuzamus
reHeTH4ecKoi nHpopManu B KieTtke. ['eHeTHUecKuit Ko M ero cBoicTBa. TpaHCKpUNILIUS —
MatpuuHbld cuate3 PHK. Tpancnsius — GuocunTe3 Oenka. Drtanbl Tpancusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Heknerounsie Qopmbl ku3Hu — BHUpyChl. Mcrtopuss otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIIA BUpYcoB. bakTepruodaru. boneznu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.
JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3sm»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmopormitact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «Cunres Oenka», «[eHetmueckuii  kom», «Bupyce»,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHE KIETKN», Mojienb cTpykTypbl JJHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1ukin, wiaM XU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTuil. JMIUIOMTHBIM U TarIOWIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiiye Ha pasHbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesnb KISTKH — allonTo3.

@DopMBI  pa3MHOKCHHSI OPraHM3MOB: Oeclloyioe W  IOJIOBOE. Bwuabl  Oecronoro
Pa3MHOXKEHUS: JIeJICHHe HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BETE€TAaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KJIOHWPOBAaHWUE OPTaHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragun wmeitoza. Ilpoueccsl, mpoucxoasimue Ha cTaausx merosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10OBBIE kKene3bl:
CEeMEHHUKHU U simyHuKU. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AWIIeKIIeTKa) — crepMaToreHe3 U  oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHUOHAIBHOTO PAa3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: JpOOJEHWE, TacCTPyIsIus,
opranorenes. [loctamOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHUS: TPSIMOE,
HenpsiMoe (IMYnMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOre€He3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHN
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereratnBHOoe pa3MHOXKEHHWE pacTeHUi», «Jlelenne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmukanus JJHK», «Murtos», «Meiosy, «lIpsmoe u Henpsimoe pa3Butuey, «l'ameToreHes y
MJIEKOMUTAIOIINX U YeNIoBeKa», « OCHOBHBIE CTAIUU OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKporpenaparbl «CrepMaTo30Uibl MIIEKOMUTAIOLIET0),
«Slinexnerka mekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoaeNb-anuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBI.

JlabopaTopHble U NIpaKkTHYeCKHe padoThl:

JlaGopaTtopnast pabora Ne 3. «HabOmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.



JlaGopatopnast pabora Ne 4. «V3ydeHuwe CTpPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HacjiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOI€HETUYECKUH, MOJIEKYJISPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTU  HAcJeAOBaHWS  INPU3HAKOB, YycTaHoOBIeHHble [.  MeHnenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00paswsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JTOMUHUPOBaHUA. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurubpunHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHMS JIJIS ONIPEIeTICHHsI TE€HOTUIIA OCOOH.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
Hacje10BaHUIo TeHoB. HapylieHue cuenyieHnsi reHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CUEIICHHBIX C
MIOJIOM.

N3MeHunBOCTh. BUIbl ©3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIUGUKANMOHHOW W3MEHUYHBOCTH.
Bapuanuonsslil psa n BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE 1
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peaknuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHasi, wiyM TreHOTUNIMYECKAs,, U3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
n3MeHYNBOCTh. Kitaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluii. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSAOB B HACIEICTBEHHOU
m3menunBocty H. . BaBunosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpHO-
reHetndeckuii. COBPEMEHHOE OIpPEJEICHUE TEHOTHUIA: MOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomoimipio [1[[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacroioKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntmBEI 3M10pOBOTO O00pa3a KU3HU, JUATHOCTUKH, MPO(DUIAKTHKNA U JICUCHUS TEeHETHUECKHUX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIBTUPOBAHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTIOBEKaA.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeTy,
«lurubpuanoe ckpeumBanue», «LuTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUS,
«Merio3», «B3aumMoaencTeie ajmielbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
U 4enoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUIEHHOIO C MOJOMY,
«KapuoTunsl uYenoBeka W IKUBOTHBIX», «Bumbl wu3MeHumBocth», «MonudukanrmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTaloHHas
U3MEHYUBOCTHY.



OO6opynoBanue: Mozaenu-alnIuIMKanuu «MoHoruOpuaHoe ckpeumuBanue», «Hemnonanoe
JOMUHUpOBaHue», «JluruOpumHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON H
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GOpMbl KpbLILEB M OKpPackH Tena), repoapuit
«I"0pox OCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

Jlaboparopuas pabota Ne 5. «3ydyeHue pe3ybTaTOB MOHOTUOPUIHOTO U AUTHOPUITHOTO
CKpELMBaHUA y JpOo30(QUIIbl HAa FOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHne MOAMPUKAITMOHHON H3MEHYUBOCTH, IOCTPOCHHE
BapHUaLMOHHOIO PsiJia U BapMALlMOHHOM KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamu3 MyTanmmid y JApo30pMIbI Ha TOTOBBIX
MHKpOIIperaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U Ipoliecc. 3apokKIeHUe CeJeKInu U goMectukanus. Yuenne H. U.
BaBuioBa o I1eHTpax NPOUCXOXKICHHS M MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MacCoBbI U MHAMBUIYAIbHbBIM OTOOpBI B CEJIEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUE — UHOPUAMHT.
Yucras suHus. CkpemuBaHue 4HCThIX JuHUE. [ereposuc, wunm rulOpuaHas cuia.
Hepoxncreennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpumm3anmuss U e€  yCIexH.
HckyccTBEeHHBI MyTareHe3 M IOJIy4YeHHE HOJIMIIOWIOB. JIOCTHXKEHMs CeNEeKLMU pacTeHHH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

brorexHonoruss Kak OTpaciab NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Knerounas wunxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHHil. KiloHMpoBaHNe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobiaemsl. I'MO -
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toptpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. lBaHos.

Tabmuupel u cxembl: Kapta «LleHTpbl MpPOMCXOXIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJBTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamnus», «Paborer akagemmka M. @. HWsanoBay, «[lomumionnus», «OOBEKTHI
O6uoTtexHonorun», «Kiaerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEpPEeHOC
TE€HOB, XpPOMOCOM).

Ob6opynoBaHue: MYJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM M KYJIBTYpPHBIX COPTOB
pacteHui, repoapuii « CellbCKOX03SIICTBEHHBIE PACTEHHS.

JlabopaTopHblie U NIpaKkTHYeCKHue padoThl:

Okckypeusi «OCHOBHBIE METO/BI M JIOCTHIXKEHHUS CEJeKIMU PAaCTeHMH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosronMOHHAsA 0HOJIOTHS.

ITpennochbIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpUS U €€
MecTO B OMOJI0rMH. BiMsiHue 3BOMIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTHX HAyK.

CBuzerenbcTBa 3Bomtonuu. [laneoHTosnornyeckue: MNOCIEA0BATENbHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3Myusl 3MOPHUOHOB DPA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTMYHBbIE, PYAMMEHTapHbIE OPraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBHHU3MA.
JIBIKymime CHibl  SBOJIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTrPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIlIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonmynsanysa kak eMHUIA BUAA U IBOJIIOLIUU.

JBwxymue cuibl ((pakTopsl) BOIIOLIUM BUAOB B NpHpoje. MyTallMOHHBIM mpoluecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsuus u
MUTIpanus.

EcrectBennblii oTO00p — Hampaistomuid ¢daktop sBomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT dBOJIIONUH. [Ipumepsl mpucnocoOnenuit
y Opranu3mMoB. ApoMop(}03bl U UIMOATANITALIIH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makposomtonusi. @opmbl 3BOMIOLUU: (UIETUYECKAs, [UBEPreHTHAas, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxneHne  OT  HeCNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenyanu3anus. AanTUBHAs paguanus.
JleMoHCTpanum:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuTue opraHmdeckoro mupa Ha 3emie», «3apOobIIIu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprObI 3a CYIIECTBOBaHHEY,
«EctectBenHblit  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHoroobpaszue mOpoa
JKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYHBOCTDHY, «ApoMopdo3bI»,
«Mmnoananranuny», «OO0mas nereHepanusy, «JBwxyie cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nytemectsus Y. lapsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnocoO0ieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHYECKOE BUI000pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPacKH, HaOOp TUIOA0B U
ceMsiH, kosutekuus «IIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY», 00bEMHAs Moiedb « CTpOEHHE TOJIOBHOI'O MO3Ta MO3BOHOUHBIX).

Buoreorpaduyeckas kapra wmwupa, KoieKius «@DOpMBI COXPAaHHOCTH MCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmuukaius «llepekpéct xpomocom», BllaxHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe mnATYIIKM», MuKporpenapar «Jlpozodpuna» (HopMma,
MyTaluu GOpMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlabopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HBIC IIPEICTaBICHUS O 3apOXKACHUHU XKU3HHU. HaydHble rumores3sl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BCINECTB M3  HEOPTaHWYECKUX. OKCIIEPUMEHTAJIBHOE  ITOATBEPXKACHHE
XUMHUYECKOW 3BoroIMK. HadanpHble Tanel Ouonorundeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHuE MEMOpPAHHBIX CTPYKTYpP M BO3ZHUKHOBEHHUE MPOTOKIETKU. [lepBble KIEeTKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT KUBBIX OPTaHU3MOB.



Pazgutne xku3Hum Ha 3emsie 1o Hpam W nepuomam. Karapxel. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIb: KEMOPHUICKUNA, OpPJTOBUKCKHUH,
CUITyPUHCKHUH, T€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepro/ibl: MajieoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak oTpaskeHue 3BoJitolud. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBl OPTaHU3MOB.

OBojronusi 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpelncTaBieHHil O
IIPOUCXOXKACHNUN YesloBeKa. MeToibl 3yueHus: anTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MTOJIOKEHUE YEJIOBEKa.

HBwxymue cuibl  (pakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK yMEINbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh PaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOIeoHaHas (eBpasuiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmume! u cxembl: «Bo3nukHoBeHne COMHEYHON CHCTeMbD», «Pa3BUTHE OpraHMYECKOTo
mupa», «PacrurenpHas knetka», <« KuBoTHas kiertka», «l[Ipokapuornueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupa», «CpaBHEHHUE aHATOMUYECKHX YEPT CTPOEHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTUYECKHX HAXOJ0K
MPEAKOB COBPEMEHHOIO 4eloBeKay, «JlpeBHeimue moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pach».

Ob6opynoBanue: Mynsku  «IIpoucxoxkaenne denoBeka» (OIOCTBI  aBCTPATOMHUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpHl, pyOnia, ckpebdia), TeoXpoHOJOTHYecKas Tadiuia,
KoJuTeKus «@OopMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTEHHUI».

JlabopaTopHblie U NIpaKkTHYeCKHue padoThl:

[IpakTtuueckas padora Ne 1. «3ydyeHue MCKOmaeMbIX OCTaTKOB PacTEHUM M KMBOTHBIX B
KOJUIEKLIHSAX.

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN HIH
KpaeBequecKuil My3en).

Tema 3. Opranusmbl 4 OKpPY KaOLIas cpeaa.

OKOJIOTHSl Kak Hayka. 3aJadyd M pas3lelbl dSKOJOTUHM. MeToabl 3KOJIOIMYeCKUX
HCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWS  OpPraHW3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAs,  IOYBCHHAs,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckne (axropel. Kiaccudukamus skonornyeckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI.

AbGuoTtnueckue  (aKTOpPBl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOieHust OpraHu3MoB K JAeiCTBHIO a0NOTHYECKUX (paKkTOpoB. bruomoruueckue puTMsl.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyssauud. OCHOBHBIE IIOKA3aTead IOIMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YHCJICHHOCTH HOIYJISALUU U €€ PEeryJIsaLysL.

JleMoOHCTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, D. ['ekkens.

Tabmuupl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®oronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uH}py30pun-Tyhenpkm», «llumespie menmy.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
o0UTaHUN.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH NMOMYJISILMNA Pa3HBIX BUAOB PACTECHUN.

Tema 4. CooO1mecTBa U IK0JIOTHYeCKHEe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuoOLleHO3a:  BMJOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

OKkonoruyeckre cuctembl (s9kocucremsl). [loHsTHe 00 sKOocHcTeMe M OHOreoLEeHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: IPOAYLEHTbl, KOHCYMEHTbHI, pEAYyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruuM B 3Kocucteme. Tpoduyeckue (mMUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKAa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHUSA. DKOJIOTMYECKHE NHpaMHbl: HPOAYKIUH, YHUCIEHHOCTH, Ouomacchel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIsLusl, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOIO WU
IIMPOKOJINCTBEHHOTO JiEca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB U CTpyKTypa Ouocgepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak NI00ATbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OMochepe.

KpyroBopotsl BemiecTB U OMOTr€OXMMHYECKHE ILMKJIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. [ modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu O6nocdepsl. OCHOBA PallMOHATIBHOTO YIPABJICHUS MPUPOIAHBIMU PECYpCaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumel u cxemsbl: «[lumessie 1enu», «bruoreHo3: coctaB U cTpykrypa», «lIpupoaHbie
coobmiectBay, «llemn mnuranHusy, «Okonormyeckas nupamuga», «buochepa u uenoBex»,
«JKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «DKOCUCTEMAa XBOMHOro Jeca», «buoleHos
BOJOEMaY», «ArponeHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha IPUPOAYY,
«BakHelue MCTOYHMKU 3arpsi3HEHHUS BO3JyXa U IPYHTOBBIX BOI», «IloyBa — BakHelInas
cocTaisitomas ouochepnn», «DakTophl Aerpaganuu nouBy, «IlapHuKoBEI 3P dekT», «DakTophl
PaIuoaKTUBHOTO 3arpsisHeHUs1 Onocdeprl», «O01mas cTpykrypa 6uocheps», «Pacnpocrpanenue



Xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBopot azora B pUpOIE».

O6opynoBanue: MO/eJIb-aNIUINKaus «Tunnuneie OHOLIEHO3BI», repbapuii
«PacturenpHbpie  cooOmiecTBay, Koywiekuuu — «buoneHo3», «Bpeaurenw — BaKHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuui U KOJUICKIIMM pPAcTeHUH U  KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
®Denepatinu, U300paXKeHUS] OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTcsi TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buonorusay BbIJICJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEIIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUI0 OWOJIOTUH, LIEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOEKIEHUM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTH YYalllUXCsl PYKOBOJICTBOBAThCS B CBOEH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMH, NPUCYHIUMHU CHUCTCME OHOJIOTMYECKOTO
o0pa3oBaHus, HATMYME YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS Npenmera «bHojorus» HOCTHraroTCs B €IUHCTBE
yq€6HOI\/JI U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIHUOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3WIUU JHUYHOCTH, MATPHOTU3MA,
YBaXXEHUA K 3aKOHY U IIPaBOIOPSAIKY, YEIOBEKY TpPyZa W CTaplieMy IIOKOJIEHHUIO, B3aHUMHOIO
YBOXKEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHs y4eOHOTo mpeaMera «bruomorusy MoMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh Y4YalllUXCSl PYKOBOJCTBOBAaThbCs C(HOPMUPOBAHHOM BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIluii, MO3UTHUBHBIX BHYTPEHHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTH B IMPOIIECCe peaan3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  OO0ydYaromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX IIpaB M O6H33HHOCTCI\/'I, YBaXXCHHUEC 3aKOHaA H
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘I€6HI)IX IIPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JOJEH ¢ pa3HBIMU yOEKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COLIMATIBLHBIM
MOJIOKEHUEM;

TOTOBHOCTL K COTPYAHHYCCTBY B IMPOLCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘-I€6HI>IX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3a[ad, YBAXXUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH O0CYXKACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PoIMHOMN, ropmocTy 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO M MAMSITHUKAM TPUPOJIBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIIEHUE M pa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYyXOBHBIX LICHHOCTEN POCCUICKOrO HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUIA;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMJICHUE TPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHUA  KYJbTYPbI 30POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

MOHUMaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHass (u3nuYecKas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHUMAaHWE IIEHHOCTH TIpaBUJ WHIAWBUIYAIBHOTO M KOJUIEKTHBHOTO 0€301acHOTO
MOBEJICHUS B CUTyallUsIX, YTPOKAIOIIUX 3JOPOBbIO U )KU3HU JIOACH;

OCO3HAHHWE TIOCJIEICTBUI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aJIKOTOJS,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMATLHOM HAIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NeSITeIbHOCTD;

UMHTEpEC K pa3imuyHbiM chepam mpodeccHOHANBbHON AESITeNTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHBIN BEIOOP OyayIiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KH3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KHU3HU;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBaHMS;

MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYphbl: MPHOOpETEHHE OMbITa IJIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOIIEH CPEIbl;

OCO3HaHHUE T1100aJIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0sIeM U MyTel UX peleHus;



CIIOCOOHOCTH MCMOJB30BaTh MpUoOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IPH PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOIE30BaHNEM (COOII0ICHUE
IpaBUJI MOBEICHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUSATUE JEHWCTBHM, NPUHOCAIIUX BpEN OKpYKaroUled MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MIPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKOW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpyKaroIlieM
MHpE Kak O EeIUHCTBE MPUPOJABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUU HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH mpobIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MPOOJIEeMbl pa3BUTHS YETIOBEYECTBA, TIOUCKA MyTEeH BBIXO/AA U3 TI00ATBHBIX
HKOJIOTMUYECKUX MPOoOJIeM U o0ecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJNyYEHUU OMOJOTHYECKHX 3HAHUN B IENSIX MOBBIIICHHUS OOIIei
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH y4alIuxcs, JOpMUPYEMOii IPH U3yUYEHUH OUOIIOTHY;

MOHUMAaHWE CYIIHOCTH METOJOB TO3HAHMSI, HMCIOJb3YyEeMBbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydyaeMble 3HAHUS JJs aHajdu3a U OOBSCHEHHS SBICHUUN
OKPY’KaIOIIET0 MHUpa M MPOUCXOANIUX B HEM HM3MEHEHMM, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHMOJOTHYECKHE 3HAHHS IS PelleHUs
po0JIeM B peasIbHBIX )KH3HEHHBIX CUTYaIHsX;

OCO3HAHUE I[EHHOCTH HAyYHOM JEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCIIEI0OBATENbCKYIO ACSITENPHOCTh HHAUBUIYAILHO U B TPYTIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPA30BAHHIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3yIbTaThl OCBOCHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HayuMble AN (GOPMHUPOBAHUS ~ MHUPOBO33PEHUS  yHalIUMXCAd  MEXKIUCHUIUIMHAPHBIE
(MeXmpenMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIleCcC, CHCTeMa, HAayuHBId (DaKkT, MPHUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCcleoBaHUe, HAOII0JeHNe, W3MEpPEHHE, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJIATUBHBIE), 00eCIEUnBaIOINe



dopmupoBaHne (QYHKIIMOHAILHOW TPAMOTHOCTH M COIMAJIBHONH KOMIIETCHIIMH yYallnuXcs,
CIIOCOOHOCTh yUaIIMXCsl UCTOIB30BaTh OCBOSHHBIC MEXIUCIUITMHAPHBIC, MUPOBO33PEHUYECKUE
3HaHWS U YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBUS B TIO3HABATEIILHOW U COIMAILHON TPAKTHKE.

MertanpeamMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro oO0IIero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJIBHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1eHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIN3a,
CHUHTE3a, CpaBHEHMS, KiacCHUpUKAIMU, OOOOIIEeHMs), PaCKpPbIBATh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIICIATH KX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU MOHITHIMH);

ONpeNeNiATh UENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUIKCHU,
COOTHOCHTB PE3yJIbTAThI ACITCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE MOHSITUS JJIS OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PacCCMATPUBAECMBIX SBICHUSIX, (POPMYJIMPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOILICHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOIHATH, pPa0OTy B YCJIOBHSIX pEaJbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIHCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHus MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHJBI JCSITEILHOCTH I10 IOJIYYCHHUIO HOBOTO 3HAHHWSA, €0
WHTEPIIPETAIINU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yUYEOHBIX CHUTyaIUsX, B TOM YHCIE TPU
CO3/IaHUH YYICOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATEIBHON NEATEIHbHOCTU H
KU3HEHHBIX CHTYaITHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3aJady, BBIABUTATh
TUIOTe3y €€ pelleHus, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh IMOJNyUYCHHBIE B XOAC pEIICHHS 3aJadyd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OLICHIUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO Cpeay;

yMETh TIEPEHOCHTHh 3HAHHWS B  I[O3HABATEIbHYI0O M  MPAKTUYECKYH)  001acTu
KU3HEEATCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;



BBIIBUTAaTh HOBBIE HJEH, MpeAjiaratb OpUTHHAJIbHBIE MOJAXOAbI U PEUICHHS, CTaBUTh
npoOJIeMbl U 33]1a4u, TOIYCKAIOIINe albTePHATUBHBIEC PELICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaIuu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOIIOTUYECKUX CIIOBApAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3MPOBAaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (hopm
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dopMyaHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGopMaIuu, HeOOXOIMMOI1 JIJIs BHITIOJIHEHUS yUeOHbBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TPEACTABICHUS OHMOIOTHYECKOM
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIH S3bIK B KAaueCTBE CpEACTBAa IMPH paboTe C OHOIOTHYECKOMH
uH(popMalvel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMaNuW, HHOOPMAITHOHHON
0e30MacHOCTH JTUYHOCTH.

OBRi1aieHHe YHUBEPCAJIBHBIMA KOMMYHHKATHBHBIMH 1€ CTBUSIMM:

1) obmenne:

OCYILECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KU3HM, aKTHBHO y4aCTBOBATh B JIHAJIOTE
WIM JUCKYCCHM TIO CYIIECTBY 00CyXIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJ/ICHUS OTHOCHTEJIBHO BBITIOJHEHUs TMIpeIUIaraéMoi 3a/Ja4d, YYWUTHIBATH WHTEPECH U
COTJIACOBAHHOCTH MO3UILIUI APYTUX YYACTHUKOB JUAIIOTA UIH TUCKYCCHH);

pacrio3HaBaTh HeBepOallbHBIC CpEACTBA OOMICHMs, NMOHUMATh 3HAYEHHE COIHMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUid, YMETh CMT4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
NPYTUX JIOACH, TPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HWCIOJIB30BAHUEM S3BIKOBBIX
CpPEICTB.

2) COBMECTHASI 1eSITeJIbHOCTD:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHAHON W MHIWBHUIYaITbHOU pabOTHI MpH
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYMIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEeLLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKYy M METOJbI COBMECTHBIX JEHCTBUH C y4€TOM OOMIMX MHTEPECOB
BO3MOXHOCTEH Ka)/10T0 YIeHa KOJUIEKTHUBA;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JecTBUSL MO €€ JOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpelensiTh POl € y4€TOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKIOT0 YYaCTHHKA KOMAaHJbl B OOIIUN pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIICHUBATH WACH C TMO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh MMO3UTHBHOE CTPATETHUECKOE TIOBEIACHHWE B PA3IUYHBIX CHUTYaIHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amusi:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIE€JE€BBIC U CMBICIOBbIE YCTAHOBKHM B CBOMX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTh COOCTBEHHBIE 33Jayl B 00pa30BaTEIbHOM JEATEIBHOCTH W
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciIupsATh paMKH y4eOHOr0 NMpeaAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUIH;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEJIBHBIX IPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUI, UCIIOIB30BaTh NMPUEMBI pedieKcun
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI PYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYTroro 4eroBeKa.

IMPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJTFOYAIOT crienududeckue s yuyeOHoro npeaMera «buomorusy HaydHbIe 3HAHUS, YMEHUS U
CrocoObl JEMCTBHII 1O OCBOCHHUIO, HMHTEPHpPETAMd W TPeoOpa3oBaHUIO 3HAHHMA, BUIBI
ACATCIIBHOCTH 110 IMOJYYCHHIO HOBOI'O 3HAHUA W INPHUMCHCHHIO 3HAaHUU B Pa3IMIHBIX y‘—Ie6HI)IX
CUTyallusiX, a TakKe B pEaTbHBIX >KU3HEHHBIX CUTYyallMsX, CBS3aHHBIX C Owojorueil. B
porpaMMme NpeaMETHbIE Pe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00y4YEeHHUS.

[IpenMeTHbIe pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buonorus» 6 10 knacce
JOJIKHBI OTpaXXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX M 3apyOeKHBIX yUEHBIX-OUOJIIOTOB B pa3BUTHE
Ouosornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA IS PEIICHUS KU3HCHHBIX 3a/1a4;

YMCHUC PACKPBIBATL COACPIKAHUC 6I/IOJIOFI/I‘-I€CKI/IX TCPMHUHOB U MOHATHH: KHN3Hb, KJICTKA,
opranus3M, Merabomm3M (0OMEH BEImIeCTB W  NPEBpAIlEHUE DHEPTrUH), TOMEeoCcTa3
(camoperynsnusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEIEHUE
(pempoTyKIHsi), HACIEACTBEHHOCTh, HI3MEHUHMBOCTh, POCT H Pa3BUTHE;

YMCHUC WU3JIaraTb GI/IOHOI‘I/I‘-ICCKI/IG TCOpUHn (KJIGTO‘-IHaSI, XpOMOCOMHasA, MyTallMOHHAasd,
IEHTpaJbHAsT JOTMa MOJIEKYJsipHOW Omomorum), 3axkoHbl (I'. Mennens, T. Moprana, H. N.



BaBuoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIaJIeTh METOJaMM HAy4HOTO NO3HAHUS B OMOJIOTMU: HAOJIIOJCHHE M ONMCAHME
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeLyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB, YMEHHE JeJIaTh BHIBO/IbI HA OCHOBAHUHM IIOJYUYEHHBIX PE3YJIbTAaTOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTEe3a, MMTO03a, Mei03a, OIIOJI0OTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAILHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yYMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SIBIICHHUM, /ISl IPUHATHS TPAKTUYECKUX PEHICHUH B IIOBCETHEBHON YKHU3HH C IIEIBI0 00ECTICUCHHUS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOI'O TOBEACHHUSI B OKpYyXKalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH sl palMOHAJIbLHOTO
IPUPOIONOIB30BAHUS;

yYMEHHE pelliaTh 3JEeMEHTapHbleé TIE€HETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIE0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJicKa3aHusl HaclleI0BaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPNPETHPOBaTh HMH(OpPMALHIO OHOJIOTrHYECKOrO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBIAOHAYYHbIE 3HAHWUSA U3 Pa3IMYHBIX HMCTOYHHMKOB (CpeACTBa
MaccoBOM MH(}OpMaLUY, HAyYHO-TIONMYJIIPHbIE MaTepUabl), ITUUECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCBMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
OMONIOTHYECKYI0 HH(POpPMAlMI0O M3 HECKOJBKMX HCTOYHMKOB, TI'PAaMOTHO HCIOJb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHMs ydeOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/IepP)KaHNe OMOJIOTMUECKUX TEPMUHOB U MOHATUI: BUJI, TOMYJISAIIMS,
reHooH, SBONIONMS, JBWXKYIIUME CHIbl ((HaKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30OBaHHE, SKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENU MUTAaHUs, YKOJIOTHIYECKas MupamMua, Onoreonenos, onocdepa;

yMEHHE Wu3iaratb Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS DBOJIOINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus ri1aBHBIX HampaBieHMH U nyTeil sBomouuu A. H. CeBeprosa, ydyeHus o
6uochepe B. . BepHaackoro), onpenensTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KMBBIX CHUCTEM, IPOLECCOB WU SBIEHHWH, OpraHM3alus U IPOBEACHUE OHMOIOTMYECKOTrO
DKCIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIyYE€HHBIX DPE3yJIbTaTOB, HMCIIOJIB30BAaHHBIX HAy4HbBIX MOHATHH,
TEOPHi U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIBI HA OCHOBAHHH MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENSATH CYIIECTBEHHbIE IPU3HAKN CTPOECHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJISAUN, TNPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,



OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCHCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX M3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOTCOXMMHUYECKHX LHUKIOB B
ouocdepe;

YMEHHE NMPUMEHATH MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHUS OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIIEHUI B IOBCEIHEBHOM KU3HHU C LI€IbI0 00eCIIeUeHus
0€30MaCHOCTH CBOErO 3JI0pPOBbS M 3J0POBbSl OKPY)KAIOIIMX JIIOJEH, COOJIIOIEHUS HOpPM
IPaMOTHOTO IOBEJIEHUS B OKpYXarollell NpUpOAHOM cpele, NMOHMMAaHHE HEOOXOIUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonorun Ui paloHaIbHOTO
IPUPOONOIb30BAHNUS;

YMEHHME pellaTh 3JEMEHTAapHble OMOJOTMYECKHE 33aJayd, COCTaBJISATh CXEMBbl IEepeHoca
BEILIECTB U SHEPIUU B SKOCUCTEMax (LIeTU MUTaHUs);

YMEHHE BBINOJIHATH JJAOOPATOPHbIE U IMPAKTUYECKHE padOThl, COOMI0AaTh IpaBUiia IPU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIro
COJIepKAHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(POpPMAIWK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPacCMaTPUBATh TIJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHMCbMEHHBIE U YCTHBIE COOOlIeHUs, 00001mas
OMOJOrMYecKyr0 HMHGPOpPMAIMI0 M3 HECKOJIbKUX HCTOYHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
N HamMeHnoBamme KounuecTBO 4acoB DJIEKTPOHHbBIE
n/  pasgenoB u TeM  Beer  Kourponnrn — IIpakruyeck Iporpavmuoe XapakTepucruka (%nq)pom,le)
n MPOrpaMMbI 0 ble padoThI ue padoThbl coaepKanne AEATEILHOCTH 0OpA3OBATEILHBIC
o0yuarumuxcst pecypcehl
bnonorusa Kak | PackpbiBaTb
Hayka. CBA3M | cozep>aHue
6uonorun C TEepMWHOB 7
06LEecTBEHHbIMMY, MOHATUA:  Hay4yHOe
TEXHNYECKUMU M MUPOBO33pPEHWE,
ApyrMmum HayuHas KapTuHa
€eCTeCTBEHHbIMMU MUpa, HayUYHbIM
HayKamu, MEeToJ, rmnoTesa,
dunocodpuen, Teopwus, MeTOoZbl
penurnen, 3TUKOW,  UCCNefOBaHMA.
3CTETUKOM n  XapakTtepusoBaTb
buonorus KakK 5 05 npaBoMm. Posnb | 6uonoruro Kak | https://sbereducation
HayKa 6uonorum B Hayky, ee mMecto u  -fu/
bopmMmmnpoBaHmm poO/b Cpean Apyrux
COBPEMEHHOWN €CTeCTBEHHbIX Hayk.
Hay4YHOM KapTuHbl  [lepeuncnsTb
Mupa. Cuctema  pasgenbl 6uonormm
B6ronorMYeckmnx B COOTBETCTBME C
HayK. obbekTamu
JeMoHcTpaumu: n3yyeHus. HasbiBatb
MopTpeTsbi: Y. BaxHeuwwme
JdapsuH, . oTpacan
MeHaens, H. K. 6uonornueckmx

Konbuos, LK.

3HaHUM 1 3ajauu,




KuBnie cuctembl
n ux
opraHu3anus

Yotcon n ®. Kpuk.
Tabnnubl N cxembl:
«MeToabl MO3HaHWA
>KMBOW NPUPOAbI».
Kunsble CUCTEMDBI
(bnocuctembl)  Kak
NpeAMeT  U3yyeHus
6uonormn. Otanumne
XWBbIX CUCTEM OT
HeopraHn4eckowm
npvpogbl. CBOMCTBA
6nocnucteM ”n  Ux
pa3Hoobpa3zue.
YpoBHH
opraHusaumm
6rocucTem:
MOIEKYNSPHBIN,
OpraHnoAHo-
KNI€TOYUHbIN,
OpraHM3MeHHbIN,
NonNyAsLNOHHO-
BUAOBOW,
3KOCUCTEMHbIN
(brnoreoueHoOTUYECK
nun), brnocdepHbin.
Haykun, w3yuvatowme

bruocncremsl Ha
pasHbIX YPOBHSAX
opraHusauun.
JdemoHcTpaunn:

Tabnvubl N cxembl:

crosuwme nepes
6unonorven XXl B.

PackpbiBaTtb

cosepxkaHve
TEPMMHOB n
MOHATUN: CUCTEMa,
brnonornyeckas

CUCTEMA, D/IEMEHTHI
CUCTEMbI, CTPYKTypa
brocmnctemsl,
CBOWCTBA >KNBbIX
cucTem, obmeH
BELL,EeCTB,
pa3MHOXEHMe, POCT,
pa3BuTHe,
HaCNeACTBEHHOCTb,
N3MEHYMBOCTb,
Pa3ApPaxXMMOoCTb,
3HEepros3aBMCUMOCTb,
YPOBHM
opraHusaymm
XWN3HU (Buocucrem).
XapakTtepu3oBaTb
NPVHLMMbI
opraHusaymm
brnocucrem:
OTKPbITOCTb,
BblcOKas
yNOpSZ0UYEHHOCTb,

https://sbereducation
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«OCcHOBHble
MNPU3HAKN  XXU3HW>,
«YpoBHHU
opraHmsaumm
XVBOW  NMPUPOAbI».
Mogenb Monekysbl
AHK.

camoperynaums,
NepapxXMYHOCTb.
MNepeuncnatb
yHMBepcaibHble
CBOWCTBA  >XXMBOrO:
el VHCTBO
XMMMNYECKOro
COCTaBa,
pPa3ApaxxnMocTb,
ABUKEHWE,
romeocras,
pa3BuTHe,
Hac/NeACTBEHHOCTb,
M3MEHYMBOCTb,
3BOOLMSA
(npucnocobneHve K«
N3MeHAoLWMMCA
YC/IOBUAM).
MpuBoauTh
npumepsl
buocncrtem pasHoro
YPOBHS
opraHusaumm 7
CpaBHWBaTb
nposBAeHMA
CBOWCTB >XXMBOTO Ha
pa3HblIX  YPOBHAX.
XapakTtepu3oBaTtb
OCHOBHblE
npoLecchl,
npoTekatoLme B

pocT 1




brnocmcremax:
obmMeH BewecTB W
npeBpaLeHme
3Heprum,
caMoBOCMnpou3Beae
HWe,
camoperynsayus,
pasButue.
Cobntoaatb
npasuna
6epexxHoro
OTHOLUEHMSA K
XWBOW Npupoze.

XUMHUYECKUN
COCTaB

n

CTPOCHUC KIICTKU

XnMnueckmn coctaB
KNEeTKU.
XumMmuyeckme
3/1EMEHTbI:
MaKpPO3/IEMEHTb,
MUKPO3/IEMEHTBI.
Boaa "
MUHepanbHble
BellectBa. OyHKLMN
BOZbl n
MUHepaabHbIX
BELEeCTB B KaeTke.
MNoasep>xxaHne
OCMOTNYECKOro
6anaHca.
JdemoHcTpaunn:
Avarpammbl:
«Pacnpepenerne

PackpbiBaTtb
copep>aHve
TEPMUHOB n
NOHATUN:
3/IeMEHTbI-bMOoreHbl,
MaKpPO3/1EMEHTBI,
MUKPO3/EMEHTbI;
MWUHepanbHble
BeLLLeCTBa,
MOJEeKyna BOAbl Kak
ANNOND,
BOAOPOAHbIE CBA3W;
rMapoduabHble  ©
rmapodobHbie
BeLLleCTBa.
JokasbiBaTb
€ANHCTBO
3/1IEMEHTHOTO
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XUMUNYECKNX
3/IEMEHTOB B
HEeXWBOW
npupoae»,
«Pacnpepenerne
XUMUNYECKNX
3/IEMEHTOB B XXWBOW
npupoge». Tabavubl
7 CXEMbl:
«[Nepuoanyeckas
Tabanua
XUMUNYECKNX
3/IeMEHTOB>,
«CTpoeHue

MOJIEKY /bl BOAbI».

CcoCTaBa KakK OJHO
U3 CBOWCTB >XXMBOTO.

Pacnpegenatb
XmmMmyeckne
3/1EMEHTHI no
rpynnam B
3aBUCUMOCTU oT
KOINYEeCTBEHHOrO
npescTaBnTeNbCTBA
B OpraHu3me;
XapakTepunsoBaTb
pOJib OTAEe/bHbIX
3/1EMEHTOB.
BbigBaaTb CBA3b
MeXay  COCTaBOM,
CTpOeHVeM
MOAEKY bl
XMMUYECKOro
CoefMHeHna u ero
byHKUMAMM B
KneTke.

KnznenearensHO
CTb KJIETKH

ObmeH BELL,ECTB,
nwan - MeTtabonnsm.
Accummnauns
(nnacTnueckumn
obmeH) "
ANCCUMUNALNS
(3HepreTmuecknin
obmeH) - aBe
CTOPOHbI  €A4MHOro
npoLiecca

PackpbiBaTb
cogep>xaHve
TEPMMVHOB n
NMOHATUI: obmeH
BELLEeCcTB n
npeBpaLleHve
3Heprum
(MeTabonnsm),
accummaaLns,
NnaAacTUUYeCcKui
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metabonnsma. Ponb  obmeH,

3aKOHOB ANCCUMUNALNA,
CoXpaHeHwus 3HepreTnyeckmi
BellecTBa obMeH, PpoToCMHTE3,
3Heprum doTonms,
NOHUMaHUM dochopunmpoBaHm
meTabonusma. Tunel e, nepeHoCcYmK
obMeHa  BelWecTB: | MPOTOHOB,
aBTOTPOHbIN M XeMOCHHTes3.
reTepoTPOPHbIN. OnucbiBatb

Ponb depmeHtOoB B doTOCMHTES,
obmMeHe BeLecTB M | Mpouecchl,
npeBpaLLeHnm npoTekatroLme B
3Heprun B K/eTKe.  CBETOBOW 7
doTocuHTes. TEMHOBOM daze.
CeeToBas n  Bbiaeaatb
TeMHoBas da3bl  NpUYMHHO-
doTOCUHTE3A. cnefcTBeHHble
Peakumn CBA3M Mexay
doTocmHTe3a. nornoweHnem
SddbekTnBHOCTL CO/IHEYHOW 3HepPruu
¢doTocnHTesa. XN0pOPUNOM n
3HaueHue CUHTE30M  MOJIEKYN
¢oTtocmHTesza  ana | ATO.  CpasHuBaTtb
XWU3HM Ha 3emae. UcxodHble

BansHne  ycnoBui  BeluecTBa,

cpesbl Ha  KOHeuHble
doToCcnHTE3 W NPOAYyKTbI 7
Cnocobbl yCN0oBUS
MOBbILLEHNA ero  npoTtekaHus
NPOAYKTMBHOCTM Y  peakuuin CBETOBOW




KybTYPHbIX
pacTeHUN.
XeMocCuHTes.
XeMOCUHTE3NPYHOLL
ne bakTepuu.
3HauveHwne
XeMOCVHTe3a  And
XM3HW Ha 3emne.
JdemoHcTpauum:
MopTtpetbr: K. A
Tumunpases.
Tabnvubl 1 Cxembl:
«Xnoponnaacr»,
«POTOCUHTES».

M TemHoBOM ¢a3bl
doTOCUNHTE3];
CpaBHuBaTb
doTocmHTE3 n
XEMOCUHTES.
OueHuBaTb
3HayeHue
doTocmHTe3a n
XeMOCUHTE3a  ANA
XXU3HW Ha 3eme.

PasmHOXeHHE U
WHIUBUyaTbHOE
pa3BUTHE
OpraHu3MOB

KneTtouHbli  uukn,
nnu >XN3HEHHbIN
LMKA KNETKMW.
NHTepdasa "
muto3. [poueccsl,
npoTekatrome B
nHTepdase.

Pennankaums -

peakums
MaTPUYHOTO
CcnHTe3a OHK.
CtpoeHue
XPOMOCOM.
XPOMOCOMHBI
Habop — kapuoTun.
AvnnonaHbin n
ranaouAHbIN

PackpbiBaTtb
cogepxaHvie
TePMUHOB 7
NOHATUN:
KNETOYHBbIN LUK,
nHTepdasa,
peaynavkaums,
XPOMOCOMa,
KapvoTun,
ranJionaHbii,
ANNNOUAHbIN
XPOMOCOMHbIN
Habop, XxpomaTuabi;
MWTO3 €ero CTaguu:
npodasa, metadasa,
aHadasa, Tenodasa.
OnucbiBatb
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XPOMOCOMHble
Habopbl.
Xpomatugbl.
Llmtonornyeckume
OCHOBBb!
Pa3MHOXeHUS n
NHANBNAYANbHOIO
pa3BuTma
OpraHn3MoB.
[eneHne knetkm -—
MMUTO3. Cragmn
muto3a. [lpouecchl,
npoucxoadawime  Ha
pa3HbIX cTagmax
MUTO3a.
Buonornueckmin
CMbICA MUTO3a.
MNMporpammupyemas
rmoenb Knetkm —
anonTos.
JdemoHcTpaunn:
Tabanubl N CXeMmbl:
«KNeTouHbI LnKA»,
«Penaukayua AHK»,
«CTpoeHune
XPOMOCOMBI»,
«MuTO3»;
MarHUTHas MoJAeNb-
annankaums
«[leneHne Knetkmn»,
MOAEeNb AHK.

KM3HEHHbIN LKA
KNETKMN;
nepeyncnsaTb n
XapakTepusoBaTb
nepuoabl
KNETOUHOIo  LINKNa,
CpaBHWBaTb nx
Mexay cobon.
OnwucbiBaTtb
CTPOEHMe
XPOMOCOM,
KapuoT1noB
OpPraHn3mos,
CpaBHMBaATb
XPOMOCOMHbIEe
Habopbl KNeTOoK.
CpaBHuBaTh CTaguu
MuTo3a. Pasnumuatb
Ha
MUKponpenapartax u
pUCyHKax cTaammn
MuTO3a. PackpbiBaTb
6ronornyeckmi

CMbIC/1 MNTO3a.




JlabopaTopHas
pabota Ne 3.
«HabnopeHne
MWUTO3a B KJeTKax
KOHUMKA KOpeLlKa
Nyka Ha TroTOBbIX

HacnencrsenHoc
Tb nu
U3MEHUYMBOCTD
OpraHn3MOB

1.5

MUKponpenapaTax».
MNpegmer n 3azaumn
reHeTUKMW. Ponb
LMTONOTNN n
ambpunonorum B
CTaHOBNEHWUM

reHeTUKMW. Bknag
POCCUNCKMX n
3apy6exKHbIX

yYeHbIX B pa3BuTME
reHeTUkn. MeToabl
reHeTuKm
(rnbpungonornyeckn
n,
LMTOreHeTUUEeCKUn,
MONEKYNAPHO-
reHeTnUYeckun).
OcHoBHble
reHeTnyeckme
NOHATUA.
leHeTMyeckas
CMMBONKA,
ncnoab3lyemas B
cxemax
CKpeLLMBaHum.

PackpbiBaTtb
cogep>xaHve
TEPMUHOB n
NOHATUN: reH,
reHoM, reHoTun,
deHoTtun,
XPOMOCOMBI,
annenbHble reHbl
(annenn),
romMo3uroTa,
reTeposunroTa,
AOMUHAHTHbIM
npu3Hak (ren),
peLeccMBHbIN
npu3Hak (ren),
ymncTas NIVHWS,
rmépwuga,.
MNepeuncnatb n
XapakTepusoBaTb
METOAbl  FeHETUKMW:
rmépuaonornyeckm
n,
LMTOreHeTUYeCKmi,
MONEKYNAPHO-
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Cenexus
OpPTraHU3MOB.
OCHOBBI
OMOTEXHOJIOTHH

JdemoHcTpaunu:
MopTpeTsl: r
MeHaens, T.
MopraH, H. .
Basunos, C. C
YetBepukos, H. B
Tumodees-
PecoBsckui.

Cenekumsa Kak Hayka

n npoLiecc.
3apoxaeHuve
cenekumm n
AomecTukKaums.
YueHve H. n.
Basunnosa o
LeHTpax
MHOroobpasus n
NPONCXOXAEHNA
KybTYPHbIX
pacteHnin. LleHTpsbl
NPONCXOXAEHNA
AOMaLLHMX
>XUBOTHbIX. Copr,
nopoaa, LWTaMM.
JdemoHcTpaunn:

Moptpetbl: H. W.
BaBunos. Tabaunubl

reHeTNYeCKui;
JOMUHAHTHbIE n
peLieccnBHbIe
NPW3HaKN pacTeHui
n >XNBOTHbIX.
Monb3oBaTbCA
reHeTNYeCcKown
TEPMUHONOTMEN U
CMMBOINKOM ans
3anmncu
FeEHOTUMMNYECKNX
CXeM CKpeLLmBaHMA.

PackpbiBaTtb
cosep>kaHune
TEPMMHOB 7
NMOHATUI: Ccenekums,
coprT, nopoaa,
WTamm,
AOMeCTMKaums, 1an
OAOMalLLHWBaHWe,
LeHTpbI
MHoOroobpasusa 7
NPOUCXOXKAEHNS
KYNIbTYPHbIX
pacTeHunn 7
KMBOTHbIX,
rmbpuansaums,
NCKYCCTBEHHbI M
oTbop. HasbiBaTh U
CpaBHWBaTb
OCHOBHble  3Tanbl
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n CXeMbl: KapTa

pasBuUTna cenekyunin.

«LleHTpbl W3naratb yyeHune H.
MHOroobpasus m W. BaeunoBa o
NPONCXOXAEHMA LleHTpax
KYNbTYPHbIX NPONCXOXAEeHNA
pacTeHnn», KYNIbTYPHBbIX
«[Nopoapbl pacTeHui;
AOMALLHUX pasnnyatb  LEeHTpPbI
XMBOTHbIX», «CopTa = Ha KapTe  Mupa,
KYNbTYPHbIX CBA3bIBaTb nx
pacTeHU». MECTOMONIOXEHNE C
oyvaramu
BO3HWKHOBEHMSA
ApeBHeNLMX
LUMBUAMBALNIN
CpaBHuBaTb copTa
KYNbTYpPHbIX
pacTeHW, MNOpPOAbI
AOMALLHNX
XUBOTHBIX U UX
ANKNX NPesAKOB.
OueHmBatb pOJib
cenekumm B
obecneyeHumn
NPOAOBONLCTBEHHO
7z 6e3onacHoOCTH
yesioBeYeCTBa.
8 PesepBHOG BpeMs 1 hr'zc/ps://sbereducation
OBILEE 34

KOJIMYECTBO




YACOB
I[TPOTPAMME

1o




11 KJIACC

HaumenoBan
Ne
o/ He pasaesioB
I " TeM
NpOrpamMmbl
OBOJIIOLIMOHHA

s1 OMoToTrus

KoanuecTBO 4acoB

Bcer  KoHTpOJBH
0 ble padoThbI
9

IIpakTHyeck
ue padoTbl

IIporpammuoe
cojepKaHue

Mpepnocbinkn
BO3HWKHOBEHWSA
3BOJIFOLMOHHOWM
Teopum.
DBONIOLIMOHHAsA
Teopus N ee MecTo
B 6ronorun.
BansHune
3BOIFOLMOHHOWM
Teopum Ha
pa3Butne buonornm
M ApYrux  Hayk.
CeuaetenbcrBa
3BONHOLMN.
[ManeoHTONOrNYECK
ne:
nocnesoBaTeNbHOCT
b MNOSIBAEHNS BUAOB
B
NaNeoHTONOTMYEeCK
oun netonucuy,
nepexoiHble
dopmbil.
buoreorpadumueckn
e: CXOACTBO n

XapakTepucTuka
AesiTeIbHOCTH
o0y4arouuxcs

PackpbiBaTtb
cogepxxaHue
TEPMUHOB 7
NOHATUI:
3BONIOLMSA,
nepexojHble
$opMbl,
bunoreHetnueckmne
pAaabl, BUAbI-
3HAEMUKN,  BUAbI-
PennKTbI, 3aKOH
3apoAbILEeBOro
CXOACTBA,
H6roreHeTUYECKNI
3aKOH,
FTOMOJIOTUYHbIE U
aHanornyHble
opraHbi,
pyAUMEHTapHbIe
opraHbl, aTaBU3Mbl.
MNepeuncnartb
OCHOBHblE
pa3BuTUA
3BOJIFOLMOHHOWM
Teopum.

3Tanbl

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://sbereducation.
ru/




pasanuve dayH u
bnop maTepukos u
OCTPOBOB.
SMbpuonornyeckme
CXOACTBa 7
SEEL VBT
3MOPMOHOB pPa3sHbIX
BMAOB
MO3BOHOYHbIX.
CpaBHUTENbHO-
aHaToMu4eckune
rOMOJIOTNYHbIE,
aHaNornyHble,
pPyAVMEHTapHbIe
opraHbl, aTaBW3Mbl.
MonekynapHo-
HBruoxmmMmmueckme:
CXOACTBO
MeXaHW3MOoB
Hac/neACTBEHHOCTH
7 OCHOBHbIX
MeTaboanyeckmx
nyTen y BCEX XMBbIX
OpraHu3MoB.
JdemoHcTpaunn:
MNMopTpeTsbl: K.
JInHHen, XK. b.
Namapk, Y. JapsuH,
B. O. KoBaneBckui,
K. M. bBa3p, 3
[ekkenb, (0}

XapakTepu3oBaTb
CBMAETENbCTBA
3BONIOLNN:
naseoHTONOrnYecK
ne,
6uroreorpaduueckn
€
ambpuonormnyeckune
, CPaBHUTENbHO-
aHaToMu4eckue,
MOAEKYNAPHO-
6rnoxmmmyeckme.
MNpunBoaNTb
npumepsl
nepexoaHbix ¢Gopm
OpraHun3Mos,
bunoreHeTnyecknx
psaos. [lpuBoanTtb
bopMyNpPOBKU
3aKOHOB
H6roreHeTnYeCckoro
M 3apofblLeBOro
CXOZACTBaA.




Mtonnep. Tabauupl
n cxembl: «Pa3Butme

OopraHnyeckoro

MUpa Ha 3emne»,

pensepHble

Tabanybl

«3apoabiwm

MO3BOHOUHbIX

>XNBOTHbIX»,

«ApxeonTepuKkc».

[ oHay4Hble PackpbiBaTb

NpeAcTaBieHUss O | cofep>KaHue

3apoXAeHUM TEPMUHOB n

SKU3HWN. HayuyHble  noHsaTMIA:

rmnoTesbl KpeaunoHM3M,

BO3HUKHOBEHUA abuvoreHes,

XW3HM Ha 3emne: BUTANU3M,

abvoreHes M NaHcnepmums,

naHcnepmMums. 61onoas,
BosHMKHOBEH XuvmMmunyeckas KoaLiepBarThbl, .
W€ U pa3BUTHE https://sbereducation.
I Ha 0.5 3BONOLMA. NPOBMOHTHI, ru/
Sete ABUVOreHHbIN CMMbUroreHes.

CMHTE3 XapakTepu3soBatb

OpraHnyecKmx METOAbl  U3y4YeHUs

BeLLeCTB M3 | NCTOPUYECKOro

HeopraHNYecKux. npownoro 3emau.

JKCnepuMeHTaNbHO Mepeuncnsatb

€ TOATBEPXAEHME = OCHOBHblE  3Tanbl

XUMMYECKOM XMMUYECKOW n

3BONOLMN. Bronormyeckom

HauvanbHble 3Tan.l

3BOJIFOLMN.




B6roNorMYeckonm
3BOJIOLIVIN.
[MnoTe3a
Mupa.
dopmupoBaHue
MeMOpaHHbIX
CTPYKTYpP "
BO3HWKHOBEHME
NPOTOK/AETKMN.
MepBble Kknetkn wn
nx 3BOJIOLMSA.
dopmunpoBaHune
OCHOBHBbIX rpynn
KUBbIX
OpraH13MoB.
JdemoHcTpauum:
MopTtpetbl: ©. Pean,
Jl. MNactep, C.
Mwunnep, A. n.
OnapuH, TI. HOpw.
Tabavubl U CXembl:
«BO3HNKHOBEHME
ConHeyHon
CUCTEMBbI»,
«Pa3Butune
OpraHnyeckoro
MUpa»,
«PactntenbHas
KNeTKa»,
«KnBOTHas
KNeTKa»,

PHK-

W3naratb
cogep>xxaHve
rmnoTes u Teopun
BO3HWKHOBEHMA
XU3HW Ha 3emne
(KpeaunoHmsma,
CaMOMpPOU3BOIbHOT
o 3apoXAeHus
(cmoHTaHHOrO),
naHcnepmum,
rmnoTesbl PHK-
mupa). OnucbiBaTtb
akcnepumeHtel  C.
Mwunnepa u . FOpu
no MOlyYeHUOo
opraHnyeckmx
BeLLecTB n3
HeopraHnyeckmnx
nyTem abrvoreHHoro
CUHTe3a.




«[pokapuoTtnyecka
A KeTKa».

Opranusmel u
OKpY Karomiast
cpena

CooO1ecTBa u
AKOJOTHYECKHU
€ CUCTCMBI

JKonorus KakK
Hayka. 3agaunm wn
pa3genbl 3KONOTUW.
MeToapbl
3KOJIOTNYECKMX
NccnesoBaHun.
JKonormyeckoe
MWUPOBO33peHMe
COBPEMEHHOTIO
yesnoBeka.
JdemoHcTpaunn:
MopTpeTsl: A
f'ymbonbar, K. .
Pynbe, 3. [lekkenb.
Tabanubl 1 CXeMbl:
kKapta «[lpupogHble
30Hbl 3eMAn»,

CoobuiectBo
OopraHn3MoB -
BroLeHO3.
CtpykTypbl
6uoLeHo3a:
BMAOBas,
NPOCTPaHCTBEHHaH,

PackpbiBaTb
cogepxxaHue
TePMUHOB 7
MOHATUI: 3KOAOTUS,
nosesble
HabaroaeHMs,
3KCMepPUMEHTHI,
MOHWUTOPUHT
OKpYy>KatoLLen
cpeabl,
MOZeNMpOBaHue,
aKonornyeckoe
MNpPOBO33peHMe.
MNepeuncnatb
3aflaun  3KONOTUN,
ee pasgenbl N CBA3N
C ApYyrumMm
HayKamu.
XapakTtepun3oBaTb
MeToAbl
3KOIOrNYECKMX
nccneaoBaHUm.

PackpbiBaTb
cozepxaHue
TEPMUHOB n
NOHATUN:
61oLEeHO3,
3KOCUCTEMS,
bunoreoLeHo3,

https://sbereducation.
ru/
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Tpodurueckas
(nnwesas). Buabl-
AOMMUHaHTbLI. CBA3Mn
B bunoueHo3se.
JdemoHcTpaunu:
Tabnvubl 1M CXembl:
«[vweBble uenu»,
«bnoueHo3: coctaB

N CTPYKTypa».

BUAbI-AOMWUHAHTBI,
aKosorMyeckas
HULWa.
XapakTtepu3oBaTtb
6roueHo3
(coobuiectBo), ero
BUAOBYHO,
NPOCTPaHCTBEHHYHO
n Tpodunyeckyro
CTPYKTYpbI.
Ob6bACHATD
KOMMOHEHTOB
bunoueHo3a B
noajep>XaHUn  ero
CTPYKTYpbl n
CyLEeCTBOBaHMA Ha
onpeaeneHHou
TeppuTOopUN.
Ob6bACHATb
ononoruyeckumn
CMbIC/1 SPYCHOCTU ©
JINCTOBOM MO3auKM.

poJsib

CpaBHuBaTb
KOMMOHEHTbI
OnoLEeHO30B, nx
BUAOBYHO,
NPOCTPAHCTBEHHYHO

n Tpoduyeckyro
CTPYKTYpbl,  CBA3M
Mexay
opraH1M3mMamu.




PesepBHoe

BpeMsI
OBUIEE
KOJIMYECTBO
YACOB
[NPOT'PAMME
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KanennapHo-temMaTnyeckoe nJiaHuPOBaHNe

10 KJIACC
KoanuyecTBO 4acoB
Ne T Hara DJIeKTpPOHHbIe  HU(POBBIE
n/n ema ypora Bcero Kontpoabubie  Ipaxruyeckue u3ydeHHsi o0pa3oBaTe/IbHbIE pecypchl
padoThbI padoThI
1 buosorus B cucreme Hayk 1 https://sbereducation.ru/
Metonrnl MO3HAHUS JKUBOU https://sbereducation.ru/
npupossl. IIpakTuueckas pabota
2 No 1 «Hcmonns3oBanne 1 05
Pa3JIMYHbBIX METOJIOB npu
U3Y4YEHUU OHOJIOrHYECKUX
00BEKTOBY
3 buonornueckue CUCTEMBI, 1 https://sbereducation.ru/
MIPOIIECCHI U UX U3YYCHHE
4 XUMHUYECKUH COCTaB  KJIETKH. 1 https://sbereducation.ru/
Bopa u MuHepanbHbI€ CONMU
5 benku. CoctaB u cTpoeHHe 1 https://sbereducation.ru/
OeIKoB
®epMeHTl — OHOJOTHYECKHE https://sbereducation.ru/
KaTaJau3aTophbl. JlabGopaTopHas
6 pabora Ne 1  «/3yueHue 1 05
KaTaJINTHYECKOMN AKTUBHOCTH
dbepMeHToB (Ha npumepe
aMUJIa3bl WM KaTajasbl)»
7 VYraneBonsl. JIunmuasl 1 https://sbereducation.ru/
8 HyknennoBbie kucinotsel. ATO 1 https://sbereducation.ru/
9 Hcropust u MeTOnbl HM3y4YEHHUs 1 https://sbereducation.ru/
kieTku. Kietounas Teopust
10 Knerka xak 1enocTHass >KHUBas 1 https://sbereducation.ru/
cucremMa
11 Crpoenue 3YKAPUOTUYECKON 1 0.5 https://sbereducation.ru/




knetku. JlaboparopHas pabora Ne
2 «M3ydyeHue CTpOECHUSI KIETOK
pacTeHHA, KUBOTHBIX, TPUOOB U
OakTepuil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpernapaTax U Ux
OMHCAHUE»

12 OOMEH BELIECTB WIH META00IN3M https://sbereducation.ru/

13 dorocuHTE3. XEMOCUHTES https://sbereducation.ru/

14 DHEpPreTUYeCKuii 0OMeH https://sbereducation.ru/
Kusaeuarri UK KJIETKU. https://sbereducation.ru/
Jenenue KJIETKH. MuTto3.

15 Jlaboparopuas pabora Ne 3 05
«HaOmonenue MUTO3a B KIIETKaX '
KOHYMKA KOpeliKa Jiyka Ha
TOTOBBIX MHUKPOTIpETapaTax»

16 buocuntes Ocnka. Peaknus https://sbereducation.ru/
MaTpPUYHOTO CHHTE3a

17 Tpancnsus — OuocuHTE3 Oelka https://sbereducation.ru/

18 Heknerounsie Gopmbl KU3HH — https://sbereducation.ru/
BUPYCHI

19 Dopmbl Pa3sMHOXEHUS https://sbereducation.ru/
OpTraHU3MOB

20 Meiios https://sbereducation.ru/
O6pa3oBaHue Hu pasButue https://sbereducation.ru/
MOJIOBBIX KJIETOK.

21 OmtonorBopenue. JlaboparopHas 05
pabota Ne 4 «M3ydenne cTpoeHUs '
MIOJIOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

29 NunuBunyansHOE pa3BUTHE https://sbereducation.ru/
OpraHU3MOB

23 I'eneTnka — HayKa 0 https://sbereducation.ru/




24

25

26

27

HaCJICACTBCHHOCTHU u
HN3MEHYHUBOCTH

3aKOHOMEPHOCTH  HACJICIOBaHUS
NPU3HAKOB. Monorubpunnoe
CKpeIHBaHHE

JurubpuaHoe CKpEIIUBaHHUE.
3akou HE3aBUCUMOTO
HACJICIOBaHMsI IPU3HAKOB

CuernuieHHOE HaCJIeJJOBaHHE
MIPU3HAKOB. JlabGopaTopHas
pabora Ne 5  «M3yueHue
pe3yJabTaTOB MOHOTHOPUIHOTO M
TUTHOPHUIHOTO CKpEIIMBAaHUA Y
TPO30(UITHI Ha TOTOBBIX
MUKpOIIpenaparax»

I'enetnka mnona. HacnenosaHue
MIPU3HAKOB, CUEIJICHHBIX C IOJIOM

https://sbereducation.ru/

https://sbereducation.ru/

https://sbereducation.ru/

0.5

https://sbereducation.ru/

28

W3MeHYNBOCTD.
Henacnencrsennas
u3MeHunBocTh.  JlaGoparopHas
padora Ne 6.  HzyueHue
MO (PHUKAITMOHHON
M3MEHYUBOCTH, IIOCTPOEHUE
BapHallIOHHOTO psana u
BApUALIMOHHON KPUBOI»

https://sbereducation.ru/

0.5

29

30

HacienctBennas HW3MEHUYHBOCTD.
JlaGopatopHass pabora Ne 7.
«AHanmu3 MyTauui y Apo30QHIIbI
Ha FOTOBBIX MHUKPOITpEnapaTax»»

I'eHeTnka yenoBeka

https://sbereducation.ru/
0.5

https://sbereducation.ru/

31

PesepBHriit ypok. O6001IeHuE 110
teme  «HacnmencTtBeHHOCT |
HN3MCHYHUBOCTb OPraHu3MOB»

https://sbereducation.ru/




32 Cenexnus Kak HayKa U IpoIecc 1 https://sbereducation.ru/
33 MeTtonn! nu § JOCTHIKCHHS 1 https://sbereducation.ru/
CEJIEKLIMM PACTCHUM U )KMBOTHBIX
34 buorexHoyoruss Kak  OTpacib 1 https://sbereducation.ru/
IIPOU3BOJICTBA
OBIIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME




11 KJIACC

KoaudecTBo yacos
Ne T Hdara JJIeKTPOHHBbIE HU(PPOBBbIE
n/n eMa ypoxa Bceero Konrpoaeneie | IlpakTaieckue u3ydeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoTbI

1 DBOJIIOIHS M METOJIBI €€ M3YUCHHS 1 https://sbereducation.ru/

5 Uctopus pa3BUTHS 1 https://sbereducation.ru/
MIPEJICTABICHHUA 00 YBOJIFOIINH

3 MuKpO3BOTIOLMS 1 https://sbereducation.ru/
Ilonynsaumuss Kak dJaeMeHTapHas https://sbereducation.ru/
eIMHUIIA BHJIA M  DBOJIOIUH.

4 Jlaboparopnas pabora Ne 1 1 0.5
«CpaBHeHue BHOB o
MOP(OJIOTHUECKOMY KPUTEPHUIOY

5 JIBukyme cuibl (dJeMEeHTapHbIe 1 https://sbereducation.ru/
(bhaKkTOphI) FBOITIOLIUN

6 EcrecTBennbiit  otbop U ero 1 https://sbereducation.ru/
bopmbI
Pesynprarsl JIBOJIIOIIHH: https://sbereducation.ru/
MIPUCTIOCOOJIEHHOCTh OPTaHU3MOB
" BU000pa30BaHUeE.

7 Jlaboparopuas pabora Ne 2 1 0.5
«Omnucanue MPUCTIOCOOIEHHOCTH
opranu3ma U €€ OTHOCHUTEIHHOTO
XapaxkTepa»

8 Hanpasnenus Hu IIyTH 1 https://sbereducation.ru/
MaKpOAIBOJIOITUN

9 HeobpaTumocTs 3BOTIOLIMN 1 https://sbereducation.ru/

10 Hcropus ) )KU3HH Ha 3eMile U 1 https://sbereducation.ru/
METO/JIbI €€ U3YUCHHUS

11 I'unote3nl MIPOUCXOKICHUS 1 https://sbereducation.ru/
JKH3HH Ha 3eMiie




12 PasButne xu3HM Ha 3emie IO https://sbereducation.ru/
9paM U nepuoaam
OcHOBHBIE  DTambl  DBOJIOIUU https://sbereducation.ru/
pacTUTEIBHOTO U >KMBOTHOIO

13 mupa. [Ipaktuyeckas padora No 1 05
«3yuenue HCKOTIAaEMBIX '
OCTaTKOB PAaCTEHUU U )KMBOTHBIX B
KOJUICKITUSX)

14 CoBpemMeHHast cucreMa https://sbereducation.ru/
OpPraHHYECKOT0 MHUpa

15 OBOJIONHUS yeJIoBeKa https://sbereducation.ru/
(aaTpOmOTEHE3)

16 JBwxymue  cuiasl  ((paxKTopsl) https://sbereducation.ru/
aHTpPOIOreHe3a

17 OCHOBHBIE CTaJUHA  DBOJIOLUA https://sbereducation.ru/
YyeJIoBeKa

18 Yenoseyeckue pachbl U IPUPOIHbBIE https://sbereducation.ru/
aJlanTaIuy 4e0BeKa
PesepBHblil ypok. O6o01IeHne no https://sbereducation.ru/

19 TeMe «BO3HUKHOBEHNE u
pa3BUTHE KU3HU Ha 3eMiie»

20 DKOJIOTHS KaK HayKa https://sbereducation.ru/

21 Cpenpl oOuTaHuA u https://sbereducation.ru/
IKOJIOTHYECKHE (haKTOPhI
AbGuotnueckue (bakTopBI. https://sbereducation.ru/
JlaGopatopnass pabora Ne 3.
«Mopdonornueckne

29 0COOEHHOCTH pacteHuit u3 05
pa3HBIX MecCT oOUTaHHS.

Jlabopatopnass pabota Ne 4.
«BnusitHue cBeta Ha poOCT U
pa3BUTHE YEPEHKOB KOJICYCa




23 BuoTtnueckue hakTopsl 1 https://sbereducation.ru/
OKOJIOTUYECKHE XapaKTEPUCTUKU https://sbereducation.ru/
MOIYJISILIUH. [TpakTrueckas

24 pabora Ne 2 «Iloacuér mmornoctn = 1 0.5
MO pa3HbIX BUJIOB
pacTeHuiD»

o5 Coo0mecTBa  OpraHU3MOB ~ — 1 https://sbereducation.ru/
OUOLIEHO3

26 DKOJIOTHYECKHE CHUCTEMBI 1 https://sbereducation.ru/
(3KOCUCTEMBI)

OcHOBHEBIE MIOKa3aTeIn https://sbereducation.ru/

97 9KOCUCTEMBI. DKoJIorn4YecKue 1
nupamuipl. CBOMCTBA AKOCHCTEM.

Cykueccust

28 [TpupogHBIE SKOCUCTEMBI 1 https://sbereducation.ru/

29 AHTPOITOTEHHBIE YKOCHUCTEMBI 1 https://sbereducation.ru/

30 buocdepa — riobanpHas 1 https://sbereducation.ru/
9KOCUCTEMA 3eMJIU

31 3aKOHOMEPHOCTU CYIIECTBOBAHUS 1 https://sbereducation.ru/
o6unochepsl

32 YenoBeyecTBo B Onochepe 3emin 1 https://sbereducation.ru/

33 CocymiecTBoBaHUE TOPUPOABI U 1 https://sbereducation.ru/
YeJI0BeUeCTBa
PesepBubiit  ypok. O6o0mieHue https://sbereducation.ru/

34 TEMBbI «Coo0miecTBa nu 1
9KOJIOTUIECKHE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB TIIO 34 95

[MTPOT'PAMME




OIIeHO‘leIe MaTepHuaJibl

OcHOBHBIMU (pOpMaMU TPOBEPKH 3HAHMA M YMEHHUH ydaluxcs 10 OHOJOTHUH SBIISIOTCS
IUCbMEHHAs! KOHTPOJIbHAS paboTa, TECTUPOBAHUE U YCTHBIN OIIPOC.

Cpenu mOrpemrHOCTe BBIACHSAIOTCS OWMOKM H HemouyeThl. llorpemHocTs cuuTaercs
OLIMOKOM, €ClIM OHAa CBHJETENBCTBYET O TOM, YTO YYEHUK HE OBJAJe]l OCHOBHBIMU 3HAHMSIMH,
YMEHUSMHU, YKa3aHHBIMU B IIPOIPaMME.

K HenoderaM OTHOCATCSA MOIPELIHOCTH, CBUAECTEILCTBYIOIIME O HEJOCTATOUYHO MOJIHOM WM
HE/I0CTaTOYHO MPOYHOM YCBOEHHHM OCHOBHBIX 3HAHWUN W YMEHHUH WM 00 OTCYTCTBUHM 3HAHHM, HE
CUMTAIOIIMXCS B IPOrpaMMe OCHOBHBIMH. Heoueramu Takyke CUMTAIOTCS: MOTPEIIHOCTH, KOTOPBIE
HE TMpPHUBEIM K MCKAKCHUIO CMBICIA MOJYYEHHOTO YYEHHUKOM 3aJaHus WIH Crocoda ero
BBINOJIHEHUS; HEAKKYpaTHasl 3alliCh; HEOPEKHOE BBIIIOJHEHUE YepTexka.

['panuna Mexay omuOKaMu U HEI0UETaMU SIBJIIETCS B HEKOTOPOU CTeneHu ycioBHOM. [lpu
OHUX OOCTOATENbCTBAX JOMYILIEHHAs YYallUMUCA IOTIPEIIHOCTh MOXKET paccMaTpUBaThCs
YUUTENIEM KaK OMIMOKa, B IPyroe BpeMs U IPU APYTUX OOCTOATEILCTBAX — KaK HEIOYET.

3amaHus A YCTHOTO M IHCBMEHHOIO OIIPOCa YYalllUXCsl COCTOSAT U3 TEOPETHYECKHUX
BOIIPOCOB M 3a71a4.

OTBeT Ha TEOPETHUECKUI BOIIPOC CUMTAETCS Oe3yNpedHbIM, €CIIU 110 CBOEMY COJIEPKAHHIO
MOJTHOCTBIO COOTBETCTBYET BOIPOCY, COJEPKHUT BCE HEOOXOIUMBIE TEOpeTUYECKHe (aKThl s
00OCHOBAaHHBIE BBIBOJBI, @ €r0 W3JIOKEHHE M IMUChbMEHHAas 3aluCh OMOJIOTMYECKH I'PaMOTHBI U
OTJIMYAIOTCS MOCIIEA0BATEIBHOCTHIO U AKKYPaTHOCTBIO.

OtBer cuMraercss Oe3ynpeuHbIM, €CIM MPaBWIBHO BbIOpaH crnocod O0OBsCHEHUS,
COIPOBOXAAETCS HEOOXOIUMBIMH OMOJIOTUYECKUMHU TEPMUHAMHU, MOCIEI0BAaTEIbHO U JIOTUYECKU
CBA3BIBAIOTCA C IIPEABIAYIIUMHU TEMaMHU.

YuuTens MOKET MTOBBICUTh OTMETKY 32 OPUTMHAJIBHBIN OTBET HA BOIIPOC WM OPUTHHAIBHOE,
HaXOXXJEHUE OTBETa, KOTOpbIe CBHUJCTEILCTBYIOT O BBICOKOM OHOJIOTHYECKOM DPAa3BUTHUU
ydalierocsi; 3a OCBOEHHE OoJiee CIIOKHOW TeMbl WIM OTBET Ha Ooiee CI0XKHBIM BOIPOC,
MIPEAJIOKEHHBIE YYallleMyCs JOIOJHUTEIBHO I10CIIE BBIIIOJHEHUS UM 3aJaHUH.

Kputepun ommbdok:

K rpyObM ommbOkaM OTHOCATCS OIIMOKH, KOTOpble OOHAPYKHUBAIOT HE3HAHUE y4allluMHUCS
OMOJIOrMYECKON TEPMHUHOJIOTUH, ITPaBUJI, OCHOBHBIX CBOMCTB U HEYMEHHUE UX MPUMEHSTh; HE3HaHUE
OTBETOB Ha BOINPOCHI, PACCMAaTPUBAEMbIX B yUeOHMKaX, a TaKKe OMIMOKHU, €CIM OHU HE SBISIOTCS
OITMCKOM;

JI71s1 yCTHBIX OTBETOB OIIPEAEISAIOTCS CIEAYIOIIUE KPUTEPUU OLICHOK:

OTBeT OLIEHNBAETCS OTMETKOM «5», €ClM YUEHHUK:

MOJIHO PACKPBUI COJEepXKaHHe MaTepuana B 00beMe, MPelyCMOTPEHHOM IMpOrpaMMOi u
y4eOHUKOM,

W3JIOKWI ~ Marepual  IPaMOTHBIM  SI3BIKOM B OINPEICIEHHOM  JIOTMYECKOU
MOCJIeI0BATEIbHOCTH, TOYHO UCIIOJB3Ys OMOJIOTMYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHMKY;

MIPaBUJIbHO OPUEHTUPYETCSA 110 PUCYHKAM, CXEMaM, COITyTCTBYIOLIUE OTBETY;

[IOKa3aJl YMEHHUE WIIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUSI KOHKPETHBIMU IIPUMEpaMH,
IIPUMEHATH UX B HOBOM CUTYAallMH IPY BBIIIOJIHEHUH NTPAKTUYECKOTO 3aJaHUs;

[IPOJIEMOHCTPUPOBANL  YCBOGHHE  DPAHEE  H3YUYEHHBIX  COMYTCTBYIOIIMX  BOIIPOCOB,
C(OPMHUPOBAHHOCTb M YCTOHUMBOCTb UCIIOJIb3YEMBIX ITPU OTPA0OTKE YMEHUHN 1 HABBIKOB;

OTBEYAJl CAMOCTOSITEIILHO 0€3 HaBOJSAIIMX BOIIPOCOB YUUTEIIS;

CUCTEMATUYECKU JEMOHCTPUPYET 3HAHUE IIPOWIECHHOIO MaTepuajga M 3HaHUA CBEpX
IIpOrpaMMBI JIsl JAHHOTO KJlacca.



OTBeT olLIEHUBACTCS OTMETKOM «4», €ClIM OH YJIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSIM Ha
OLICHKY «5», HO IPU 3TOM UMEET OJINH U3 HEJAOCTATKOB:

B U3JI0)KEHUH JIOMYIIEHBI HeOObIIME IPOOebl, He HCKA3UBIINE M

OHOJOrHYecKoe CoJep>KaHne OTBETA;

JIOTIYIIEHbl OJMH — JiBa HEAO0YeTa IpPHU OCBEIICHUH OCHOBHOIO COJAEp)KAHUSI OTBETA,
HCIIPABIICHHBIE 110 3aMEYaHUI0 YUUTEJS;

JOMyIIEHBl OIMOKa WM Ooyiee JBYX HEIOYETOB IPH OCBEIICHUH BTOPOCTETIEHHBIX
BOIIPOCOB WUJTU B BBIKJIAJIKAX, JIETKO UCIIPABIIEHHBIC [0 3aMEUAHUIO YUUTEIS.

OtMmeTKka «3» CTaBUTCS B CIEAYIOIINX CIydasx:

HEIOJIHO MJIM HEIOCIIE0BATEIbHO PACKPHITO COJEPKAHUE MaTepuaia, HO I0Ka3aHo ollee
MMOHMMAaHKUE BOMPOCa U MPOAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHbIC JJIS NajdbHEHIEero yCBOCHUs
nporpaMMHOro Mmarepuana (ompenenennsle «TpeOoBaHHMsSAMH K OHONOTHYECKOH MOATOTOBKE
yUaImxcs»);

MMEJNCh 3aTPyAHEHUS WIM JOMYLIEHbl OIUOKKA B ONPEIEICHUN MOHATHH, UCIIOJIb30BAHUN
OMOJIOTMYECKON TEPMHUHOJIOTHH, PUCYHKAX, CXeMaXx, UCIPABICHHBIE MOCIE HECKOJIBKIX HABOISIINX
BOIIPOCOB YUMTEJIS;

VYEHUK HE CIpaBWICS C MPUMEHEHHUEM TEOpUUM B HOBOM CUTyallud NpPU BBIMOJIHEHHUU
MPAKTUYECKOTO 3aJ[aHus, HO BBIOJHWI 3aJaHHs 00S3aTEIbHOTO YPOBHS CIIOKHOCTH IO JaHHOU
TeMe;

IpyU 3HAHWU TEOPETUYECKOTO MaTepHaja BBIABICHA HEIOCTATOYHAs C(POPMUPOBAHHOCTH
OCHOBHBIX YMEHHUI U HABBIKOB.

OTtMeTKa «2» CTaBUTCS B CIEAYIOIINX CIyYasx:

HE PacKpBITO OCHOBHOE COJIepKaHHe yueOHOTro MaTepuana,

0OHapyX€HO HE3HAHME WJIM HEMOHMMaHUE YYEHHKOM OoJibllield Win Haubosee BaKHOM
4acTH y4eOHOro Marepuasa;

JIOTIYIIEHb! OMIMOKM B ONPEEICHUU TOHATUH, MPU HUCHOJIb30BAaHUM OHOJOTMYECKOU
TEPMHUHOJIOTUH, B PUCYHKaX, CX€MaX, KOTOPbIE HE HCIIPABJIEHBI NOCIE HECKOJIBKUX HaBOIAILIUX
BOIIPOCOB YUHTEJIS.

OrieHKa BBIMOJIHEHUS MPAKTHUECKUX (J1aOOpaTOPHBIX) paboT

Ouenka «5» CTaBUTCS, €CIIM YYEHUK:

NPaBUIBHO ONPEIENTHII LeNb paboThl;

BBINIOJIHWI pabOTy B MOJHOM 00beMe ¢ COONI0ACHUEM HEOOXOIMMOM MOCIIeJ0BaTeIbHOCTH
IIPOBEJICHUS OIIBITOB U U3MEPEHMI;

Hay4yHO IPaMOTHO, JIOTMYHO ONHcall HaOMoeHUs U c(hopMyIrpoBa BBIBOABI U3 OmbITa. B
MIPEJCTaBICHHOM OTYeTe MPAaBUJIBHO M aKKypaTHO BBIMOJHWJI BCE 3alMCH, TaOJUIbI, PUCYHKH,
4epTexH, rpadyKu, BHIYUCICHUS U CIIENall BBIBOBL;

IPOSIBIISET OPraHU3alMOHHO-TPYAOBbIE YMEHHUS (ITOJAEP)KUBAET YUCTOTY pabodyero Mecra u
MOPSAZIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YET pacXOJHbIe MaTeprabl).

HKCIEPUMEHT OCYILIECTBIISIET 1O IMJIaHy C YY€TOM TEXHUKH O€30MacHOCTH U MPaBUI pabOThI
C MaTepHajlaMy U 000pyI0BaHUEM.

CHCTEMaTHUYECKH JEMOHCTPUPYET MPABUIBHOCTH U JIETKOCTh B MCIIOJIHEHUU J1aOOPAaTOPHBIX
pabor.

TBOPYECKU MOJIXOAUT K BHIITOTHEHUIO PAa0OTHI U BBIMIOJIHSET €€ Ha BBICIIEM YPOBHE.

Ouenka «4» CTaBUTCS, €CJIM YICHUK BBITTOJHIII TPEOOBAHMS K OIIEHKE “5”, HO:

OTIBIT ITPOBOJIMII B YCIIOBHUSX, HE 00ECIIEUNBAIOIINX TOCTATOYHON TOYHOCTH U3MEPEHUIA;

WM OBLIO JOMYIICHO JABa-TPHU HEJ0UETa;

wiH He 0osiee OTHOM HerpyOoii OMMOKY M OJJTHOTO HEJAO0YeTa,

WM B OMMCAHUH HAOJIIOIEHUH U3 OMbITa TOIMYCTHJI HETOYHOCTH, BBIBOJIBI C/I€Iajl HETIOIHBIE.

Onenka «3» cTaBUTCS, €CIIU YUEHUK:



MPAaBUJILHO OIpPEACTI 1ebh OIbITa;, pa0dOTy BBINONHIET MPABUIBHO HE MEHEee ueM
HaIoJIOBUHY, OJHAKO OOBEM BBIMOJHEHHONW YaCTH TAKOB, YTO MO3BOJISET MOJIYYUTHh MPaBUIbHbBIC
PE3YJIBTATHI U BEIBOJIBI 10 OCHOBHBIM, IPUHIIUITUAIBHO BaXKHBIM 3a71a49aM pabOoThI;

Wik nofadop obopyroBaHMs, OOBEKTOB, MaTEpPHUANIOB, a TaKKe PabOThl MO HAYally OIbITa
MPOBEJI C MOMOIIBIO YUYUTENSI; UM B XOJI€ MPOBEJACHUS OIbITa U MU3MEPEHUN ObUIM JOMYLICHBI
OLIMOKYU B ONMUCAaHUU HAOIIOAeHHH, (HOPMYITHMPOBAHUH BHIBOJOB;

OTBIT MPOBOJAWIICA B HEPALIMOHATIBHBIX YCIOBUSIX, YTO MPUBEJIO K MOTYUYEHHUIO PE3YJIbTATOB C
00JbIlIel MOTPEeIIHOCThIO; WJIM B OTYETe ObUIM JOMYIICHBI B OOIIEH CIOXHOCTU He Oosee ABYX
OLIMOOK, HO MOBJIHUSABIIMX Ha PE3YJIbTAT BHIMOIHECHHUS,

JIOITYCKAeT rpyOyro OMMOKY B XOJI¢ SKCIIEPUMEHTA (B 00BsICHEHUH, B 0OPMIICHUH Pa0OTHI,
B COOJIOZACHUM MpPaBWJI TEXHUKU OE30MAaCHOCTH MpH paboTe ¢ MaTepuanaMd U 00OpyJIOBaHHEM),
KOTOpasi UCTIPABIISETCS TI0 TPCOOBAHUIO YUUTEIIS.

OueHka «2» CTaBUTCS, €CIIH YUYCHUK:

HE OMPENEIMI CaMOCTOSITEIBHO I1I€JIb ONBITA; BBIMNOJIHWI PabdOTy HE TMOJHOCTBIO, HE
MOATOTOBUIJ HY>)KHOE 000pYyI0BaHHE U 00BEM BBITIOJIHEHHOW YacTu pabOThl HE MO3BOJISIET CAENATh
MIPABWJIBHBIX BBIBOJIOB;

WIH OMBITHI, U3MEPEHUS, BBIYMCICHUS, HAOIIOACHUS IPOU3BOIMINCH HEIIPABHIIBHO;

WIM B XOA€ paboThl M B OTYETE OOHAPYKUIUCh B COBOKYITHOCTH BCE€ HEIOCTATKH,
OTMEUYECHHBIE B TPEOOBAHMSX K OIICHKE «3»;

JoryckaeT aBe (M Oojee) TpyOble OMMOKKM B XOJA€ DJKCIICPUMEHTA, B OOBSICHCHUH, B
odopmiieHnn paboThl, B COOJIIOICHUH MTPaBUIJI TEXHUKU O€30MacHOCTH IpU paboTe ¢ BElIeCTBAMH U
00opyT0BaHNEM, KOTOPBIE HE MOKET UCIIPABHUTH JIAXKE 110 TPEOOBAHUIO YUUTEIIS.

OreHka MUCbMEHHBIX KOHTPOJBHBIX Pa0OT U TECTUPOBAHUS YUALTUXCS

OTtMeTKka «5» CTaBUTCS, €CIIH.

paboTa BBIMIOJIHEHA TTOTTHOCTHIO;

B JIOTUYECKUX PACCYKIEHUAX U OOOCHOBAHUH PEIICHUS HET MPOOETIOB U OIINOOK;

B PELICHUHU HET OMOJOTUYECKHUX OITUOOK.

OTMeTka «4» CTaBUTCS, €CIIN:

paboTa BBHIMOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIAroB PEIICHUS HEIOCTATOYHBI (€ciu
yMeHHE 000CHOBBIBATh PACCYK/ICHUS HE SBJSUIOCH CIIEUATLHBIM O0BEKTOM MTPOBEPKH);

JOTIyIIeHa OJIHA OIIMOKa WM JBa-TPU HEAOYeTa B BBIKJIAIKAX, PUCYHKAX, YepTekaxX WIH
rpadukax (eciu 3TU BUJIbI paOOTHI HE SIBISUTUCH CHEIMATIbHBIM 00bEKTOM MPOBEPKH).

OtMmeTka «3» CTaBUTCS, €CIIU:

JIOTYIIIEHbI 00Jiee OJHON OMMUOKHM Ui O0Jiee IBYX-TPeX HEIOYETOB, HO YUAIIHICS BiIaJieeT
00s13aTeNTbHBIMHA YMEHHUSIMH T10 TIPOBEPSIEMOM TEMeE.

OTMeTKa «2)» CTaBUTCS, €CIIH:

JOMYIICHBI  CYIIECTBEHHbIE OIIMOKW, TMOKa3aBIIME, 4YTO YyYallWiics HE BIajeer
00s13aTeIFHBIMI YMEHHSIMH TI0 TAHHOHN TeME B TIOJIHOW Mepe.

OreHka TeCTOBBIX paboT

[Ipu o1leHMBaHWUY TECTOB MCTIOIB3YETCS CIASAYIOIIAsH MKaia

«5» -90—100 %;

«4» - 70— 89 %:;

«3» -50—-69 %;

«2» - 0-49 %.

HtoroBass omeHka 3a Y4eOHBI TIEpHOJA BBICTABISIETCS Ha OCHOBE pE3yJIbTaTOB
BBITIOJTHEHUS] HTOTOBOM ATTECTAIIMOHHOI PadoThl, KOTOpas OXBATHIBAET BCE TEMbI, U3yUCHHbBIC B
TE€YCHHE y4eOHOrO TO/Aa, W TMO3BOJSIET OMPENCIUTh YPOBEHb C(HOPMHUPOBAHHOCTH MPEIMETHBIX
3HAHUU U YMEHUN B COOTBETCTBHH C TPEOOBAHUSAMU MPOTPAMMBbI.

®opMa MPOBEACHUS HMTOTOBOM aTTECTALMU OMPENEISETCS YUYUTEIEM C YYETOM YPOBHS
MOATOTOBKHM KJ1acca, 0COOCHHOCTEH pabodeil mporpaMMbl U MOKET BKJIIOYATh B CEOSI:



HTOTOBYI0 MUCHbMEHHYI) KOHTPOJIBbHYIO padoTy (KOMOMHHPOBAHHOTO THIIA, COACPKAIILYIO
TEOPETUYECKHE BOIIPOCHI, 3a/1a4H U 3a/1aHUs C pa3BEPHYTHIM OTBETOM);

HTOr0BO€ TECTHPOBaHHUE, BKIIIOYAIOIICE 3aJaHUS 3aKPBITOTO U OTKPBITOTO THUIMA MO BCEM
paszfzenam Kypca;

KOMOMHUPOBaHHYIO (opmy (IMcbMeHHas paboTa + TeCToBas 4acThb).

B nuchbMeHHON 4YacTH WUTOrOBOM PabOTHI MPOBEPSETCS YMEHHUE Y4Yallerocsi JOTUYECKH U
IPaMOTHO M3JaraTh OHMOJIOTHMYECKUN MaTepuai, CTPOUTh Pa3BEPHYTHIE OTBETHI HAa MPOOJIEMHBIC
BOIIPOCHI, PEIIaTh T€HETUYECKUE U IKOJOTHUECKHE 3a/1a4l, aHATU3UPOBATh JaHHbIEC TAOIUI] U CXEM.
TecroBast yacTb 1M03BOISIET OOBEKTUBHO OLICHUTH 00BEM YCBOSHHOW TEPMHUHOJIOTMH U (DAaKTUUECKUX
3HaHUM.

Pe3ynbpTaThl BCeX COCTaBISIONIMX HTOTOBOM pabOThl CyMMHUPYIOTCS, M Ha HX OCHOBE
BBICTABIISIETCA €IMHAsl UTOroBas OTMeTKa. [Ipu 3TOM NpeuMymiecTBO OTAAETCS BBIMOJHEHHUIO
MMCPMEHHOW 4YacTh, TaKk Kak OHa B HauOOJNbIICH CTEHNEHH OTpa)kaeT TIIIyOMHY IOHHUMaHUs
Marepuaia u cOpMUPOBAHHOCTH OMOJIOTUYECKOTO MBIIIUICHHS.

B cnyuae, ecniu utoroBasi paboTa IpOBOAUTCS UCKIIOYUTENBHO B (hopMe TecTa, OLleHUBaHUE
OCYIIECTBIISICTCS COTJIACHO IIKAaJie, MPeACTaBIeHHOW B pazzaene «OmeHKa TeCTOBBIX pador» (90—
100% — «5», 70-89% — «4», 50-69% — «3», 0-49% - «2»). B cayuae mnpoBencHUS
KOMOMHHPOBAHHOW WJIM THCHbMEHHONW pabOThl MPUMEHSIOTCS KPHUTEPHH, YCTAHOBJICHHBIC IS
MMCEMEHHBIX KOHTPOJIbHBIX PadoT.

VYyamuiicsi, MOTYYMBIIMKA HEYJIOBJICTBOPUTEIBLHYIO HTOTOBYIO OTMETKY, HMEET IPaBo
nepecaaTh paboTy B JOMOJHUTEIbHBIE CPOKH, YCTAaHOBIEHHBIE 00pa30BaTeNbHON OopraHu3anuei, ¢
MPEAO0CTaBICHUEM JIPYTrOTO BapUaHTa 3a/IaHUi.



MMPOBEPSIEMBIE TPEBOBAHHMS K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC
Kon "
pOBepsIEMOro IIpoBepsiemMble mpeaMeTHbIE Pe3yJabTATbl OCBOECHHSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero odpasoBanusi
pe3yJabTara
ChopMHupoBaHHOCTh 3HAHWUK O MECT€ W POJIM OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
1 €CTECTBEHHO-HAYYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHUS; O

BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH 4YEJIOBEKAa JJIsi PEelICHUs
YKA3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJIep)KaHUE OHOJOTHYECKHMX TEPMHHOB H
MOHATHIA: XKW3Hb, KIIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
2 MpeBpalleHHe JHEPruH), TOMeOcTa3 (camMOperyJsius), YpOBHEBas
OpraHM3aIys KUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHHE (PEIPOIYKITHS),
HACJIEJICTBEHHOCTh, U3MEHYHBOCTbD, POCT U PA3BUTHE

YMeHnue uznaratb OMOJIOrMUECKUE TEOpUU (KJIETOYHAsl, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Mengaens, T. Moprana, H.I1. BaBunosa) u

3 y4eHUs (O LEHTpax MHOrooOpaszusi M MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactennii H.J1. BaBunosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K
JKUBBIM CUCTEMaM

YMmenue BJIaACTb MCTOAAaMMW HAY4YHOr'0 TIIO3HAHUA B ouooruu
(Ha6HIOI[eHI/IC U OIIMCAHUC JKUBBIX CHCTCM, IIPOLECCOB U HBHeHHfI;
opraHu3anus n IIPOBCACHUEC OMOJIOTHYSCKOTO OKCIICPUMCHTA,

4 BBIABHKCHHC THUIIOTEC3bI, BBISIBJICHUC 3aBUCHUMOCTH MCXKOY
HUCCICAYCEMBbIMH BCIIMYWHAMMU, 00BsACHECHHE MOJIYYCHHBIX PC3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/’I, TGOpI/Iﬁ U 3aKOHOB; YMCHUC
ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX pGSYJ'II)TaTOB)

VYmMmenne BBIACIIATE CYHICCTBECHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
MPOKAPUOT M  OJYKAPHOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIIECTB U

5 MpeBpallleHls] PHEPruu B KJeTKe, (POTOCHMHTE3a, IIACTHYECKOTO U
SHEPreTH4ecKkoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Melo3a,
OIUIOIOTBOPEHUS,  PAa3MHOXKEHUS, WHAMBUAYAIbHOTO  Pa3BUTHUS
opranusma (OHTOT'€He3)

VYMeHme MMPUMCHATH IIOJTYUCHHBIC 3HaHUA JJIsA 00BSICHEHHS
OMOJIOTMYECKUX MPOIECCOB U SBICHHUM, JUIS MPUHATHUSA MPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3I0POBbS OKPYKAIOLIUX JII0/IeH, COOII0AEHUST HOPM
rpaMOTHOTO MOBEACHUS B  OKPYXaIMIEH TNPUPOJAHON  Cpere;
IIOHMMAaHUC H606XOI[I/IMOCTI/I HUCII0JIb30BaHUA ,Z[OCTPI)KGHHﬁ
COBpPEMEHHOM OHONOTMH U OMOTEXHOJOTHH [UIsi palloOHaIbHOIO
MIPUPOIOTIONIB30BAHUS

YMeHue peuiath 3J€MEHTApHbIE T'€HETHYECKUE 3aJaud Ha MOHO- M
7 TUTHOPUIHOE CKPEIIMBAaHUE, CIEIJICHHOE HACIeIOBAaHUE; COCTABIISAThH
CXeMbl  MOHOTHOPHMJIHOTO  CKpCIIMBAHUS  JUI  MpEJACKa3aHus




HaCJICOAOBaHM ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadoTHI,
coOmrolaTh mpaBWia TpH padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM
o0opyoBaHuEM

YMeHne KpUTHUYECKH OLEHHBATh W HWHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTNYECKOT0 COZIEPKaHMs, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMI, HayuHO-IONYJIsipHBIE MaTepUabl);
TUYECKHE AacCleKThl COBPEMEHHBIX HCCIElI0BaHUM B Ouosoruy,
MeIULHE, OMOTEXHOJIOTHH

10

11 KUIIACC

Kox
NMPOBEPAEMOro
pe3yJbTaTa

YMeHue co3zaBaTh COOCTBEHHBIE MCbMEHHBIC M YCTHBIE COOOIEHUS,
000011ast OMOJOTHUYECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH

IIpoBepsiemble TIpeaMeTHbIE Pe3yJabTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpasoBanusi

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJOTOB B DPa3BUTHE
Oouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl pelIeHUs
YKU3HEHHBIX 33]1a4

YMeHue packpblBaTh COJepKaHHE OWOJIOTUYECKUX TEPMHUHOB U
MOHATUH: BHJ, TOIYJSIHS, TeHO(DOH/, SBOJIONMS, TBIKYIINE CHIIBI
(paxtopsr) IBOJIIOLINH, PUCIIOCOOTIEHHOCTh OpPraHHU3MOB,
BH1000pa3oBaHme, DKOJIOTHYECKHE (bakTopshI, 9KOCHCTEMA,
MPOAYLICHTHI, KOHCYMEHTBI,  DPEIyLEHTHI, Henu  MUTaHus,
9KOJIOTHYECKasl MUpaMuia, OnoreoreHo3, ouocdepa

YMeHne uznaratb OMOJIOTMUECKHE TEOpUU (PBOIIONMOHHAs Teopus Y.
JlapBuHa,  cHHTETHYeCKass  TEOpUs  DBOJIOLMU), 3aKOHBl H
3aKOHOMEpHOCTH (3apojeimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiieHui u myTeit sBomtounu A.H. CeBepiioBa, yueHus o
omochepe B.M. Bepnanmckoro), ompemensiTe  TpPaHUIBI  HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHune BIageTh METOJaMH HAy4YHOTO TO3HaHUS B OHOJOTHH
(HabnrofieHWe M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHu3amnysi ¢ TPOBEICHHE OMOJOTHYECKOTO0 JIKCICPUMEHTA,
BBIIBHJKEHHE  THIIOTE3BI; BBISIBIICHUE  3aBUCUMOCTH  MEXKIY
HCCIEAYEeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYUYCHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TOHSTHI, TEOPHUM W 3aKOHOB; YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH IMOJYUYEHHBIX PE3YIHTaTOB)

YMeHue BBIJICIISITh CYyILIECTBEHHBIE MIPU3HAKU CTPOEHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJSIIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OWOTEOIleHO30B U  HKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHOU MU3MEHYMBOCTH,




€CTECTBEHHOr0  0TOOpa, BHUJI000pa30BaHMs, MPHCIOCOOICHHOCTH
OpPraHU3MOB, ICUCTBHS 3KOJIOTHYECKUX (HAKTOPOB HA OpPraHU3MBI,
MepeHoca BEIIECTB U MMOTOKA SHEPTHU B 3KOCHUCTEMaX, aHTPOIIOTCHHBIX
M3MCHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTCOXMMHYECKHX IIMKIIOB B Onochepe

YMenue IMPUMCHATH TOJIYUCHHBIC 3HaHUA JJIsA O6’b$ICHCHI/I$I
OMOJIOTMYECKUX TPOLIECCOB M SBICHHM, ISl MPUHATHS MPAKTHYECKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX 00ecrieueHus 0€30macHOCTH
CBOETO 3JI0POBBS M 3/I0POBbS OKPYIKAIOIINX JIFO/IEH, COOMIOACHUS HOPM
rpaMOTHOIO  MOBEAEHUS B  OKPYXAKOWIEH NPUPOJHON  CpEE;
MOHUMAaHUe HEOOXOMMOCTH UCIIOJIb30BAHUS JOCTHKECHU I
COBPEMEHHOM OMOJIOTHH JIJISl PAMOHAIBHOTO ITPUPO/IONIONIb30BAHUS
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VYmenue peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATHb
CXEMBI IIEPCHOCA BCIICCTB U S9HCPIMH B 9KOCUCTEMAX (HGHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpPAaTOpHbIE M MpPAaKTUYeCKue pabdoTshl,
coOmonate mpaBuia Tpu pabore ¢ ydyeOHBIM M J1a0OPaTOPHBIM
o0opyI0BaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U WHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEpKaHMs, BKIHOYAIOLIYIO IICEB/IOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UucTouHUKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepUallbl);
paccMaTpuBaTh rio0anbHble 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH 10 OTHOIIEHHUIO K HUM COOCTBEHHYIO
MIO3ULIUIO

VYMeHue co3/iaBaTh COOCTBEHHbIE MCbMEHHBIE U YCTHBIE COOOIEHUS,
000011ast 6MOTOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJIbKUX HUCTOYHUKOB,
I'PaMOTHO MCMOJIb30BaTh MOHATUHHBIN anmapar 6MoJI0ruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
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IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
buonorus xak Hayka

buonorus — nayka o >xuBoil npupojge. Ponbp OGuonoruu B popmupoBaHUU
COBpEMEHHOW HAay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTHIECKUX HAYK

1.2

Metoapl MO3HAHUS KUBOU MIPUPOIBI (HAOIIOACHHE, YKCIIEPUMEHT, ONMCAHUE,
U3MEpeHHEe, Kiaccuukalys, MOJCIMpPOBaHUE, CTaTHCTHYECKas oO0paboTka
JTAHHBIX )

JKuBnIe cCcTEMBI U X OopraHnu3anmsa

3.1

3.2

JXussie cucremsl (OrocucTeMBbl) Kak IpeaMeT u3ydeHus ononorun. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU Opranuszanu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUUECKU, KI€TOYHBIH,
OpraHU3MEHHBbIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

XUMHYECKHUM CcOCTaB KJIETKA. XHMHYECKHUE DJIECMEHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMECHTEI. Boma u MHUHCPAJIbHBIC BCUICCTBA. qDYHKIII/II/I BOAbI H
MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Hozmepx(aHHe OCMOTHYECKOTro OanaHca

benku. CoctaB u cTpoeHue 0eiaKoB. AMHUHOKUCIOTHI — MOHOMEpHI OEIKOB.
HezameHnMble ¥ 3aMEHUMBbIE aMHUHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB.
VYpoBHM CTPYKTYphl OEITKOBON MOJIEKYJIbI (IEpBUYHAs!, BTOPUYHAsS, TPETUYHAS
U YeTBEPTUYHAs CTPYKTypa). XUMHUECKHe cBoWcTBa OenkoB. buonornyeckue
(GyHKIMN OEJKOB.

®depMeHThI — Onosiornyeckue Kartanuzatopsl. CTpoeHue pepMeHTa: akTUBHBIN
LeHTp, cyOcTtpaTHast cnenuduuHocts. KodepmenTsl. Buramunbl. Otianuus
(epMEHTOB OT HEOPraHUUYECKUX KaTaJIu3aTOpPOB

3.3

3.4

VYrneBonmpl:  MoOHOcaxapunabl  (TJIFOKO3a, pubo3a W JI€30KCHpUO03a),
arcaxapuabl (caxapos3a, JIakTo3a) M IoJMcaxapubl (Kpaxmai, TJIMKOTeH,
nemnono3a). buonornueckue GyHKIMU YTI€BOJOB.

Jiunuasl:  TpUDIMUEPUIBI, CTepoubl, Qochomunuasl. [ 'uapoduabHO-
ruapodoOHbIe cBolicTBa. buonormdeckue ¢GyHkuuu nunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUMHJIOB KaK MCTOYHUKOB SHEPTHU

Hyxnennoseie xucnorsl: JIHK wn PHK. Hykneoruasr — MoHOMepSI

HyKJIeMHOBBIX KucioT. Ctpoenne u gpynkuuu IHK. Ctpoenue u QyHKIuH
PHK. AT®: crpoenue u GpyHKIUN

3.5

[uTosorusi — Hayka o kietke. Kinerounas Teopusi. MeToipl H3y4eHUsl KJIETOK

3.6

KieTka kak memoctHas )xuBasi cuctema. OO0IIre Mpu3HaKy KIIETOK: 3aMKHYTast
HapyxHas MmemOpana, monekynsl JIHK kak reHeTHdeckwii ammapar, cuctema
cuHTe3a OeJka

3.7

Tunsl KJIEeTOK: dSyKapHOTHYecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTPOCHHSI TPOKAPUOTHYECKOW KIeTku. KiletouHass creHka OakTepuid.
CtpoeHne »yKapuoTHYECKON KJIeTKA. OCHOBHBIE OTJIMYHUS PACTUTEIBHOM,




KHUBOTHOHN M I'PUOHOM KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, UX
¢byukiuu. [Inazmaruueckas MmemOpana, e€ cBoiictBa U ¢pyHkuuu. Luromnnazma
u e€ opranouipl. OTHOMEMOpaHHBIE OPTaHOW B! KJICTKH: SHIO0IUIa3MaTHIECKast
cetb (OIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKUA: MUTOXOHJPUH, T1acTUbl. [IporcxoxxaeHne MUTOXOHIPUMA U TUTACTU.
Buner nnactun. HememOpaHnHble opraHOUIbl KJIETKUA: pUOOCOMBI, KJIETOYHBIN
LIEHTP, PECHUYKH, KTYTUKU. DYHKIIMU OPraHOMI0B KJIETKU. BritoueHus

3.9

SAnpo — perynsatopHbslii neHTp kieTku. CTpoeHue sipa: siiepHas 000s104Ka,
KapuoIlUIa3Ma, XpOMAaTHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

>KI/I3H6I[€$ITCJH)HOCTI) KIJICTKHU

4.1

4.2

OOmMeH BemiecTB, Wik MeTabon3M. AccuMmAnus (TUIaCTUYECKHii 0OMeH) 1
IUCCUMWIIALUS (9HEPreTHYeCKuil 0OMEH) — IBE CTOPOHBI €MHOTO IpoIiecca
Metabonmu3ma. Tumbl oOMEeHa BemIeCTB: aBTOTPO(HBIA W TeTepOTPOHBIN.
Ponb pepmeHTOB B 0OMEHE BELIECTB M NPEBPAIICHUH YHEPTHH B KIETKE

®dotocunte3. CaeroBas u TemHOBas (as3sl  (GorocuHTe3a. Peakuuun
dorocunTe3a. DPPeKkTUBHOCTH (POTOCHHTE3a. 3HAYCHHE (OTOCUHTE3a IS
*u3HK Ha 3emsie. BrusiHue ycnoBuit cpensl Ha (BOTOCHHTE3 W CHOCOOBI
IMOBBIIICHUA €T0 IIPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTeHI/If/'I.

XemocuHTe3. XeMOCHHTE3UPYIOIHEe OaKTepru. 3HAUCHHE XEMOCHUHTE3a JUIs
KU3HH Ha 3emMIie

4.3

OHepreTuyeckuii oOMeH B KieTke. PaciieruieHue BelIecTB, BbIJENEHHE U
aKKyMYyJINPDOBaHHME S3HEPIrUM B KJETKE. JTambl JHEPreTHYecKoro oOMeHa.
I'mukonms. bpoxkenue u ero Buabl. KucinopogHoe okucieHue, Win KJIETOYHOE
nbixaHue. DPPEeKTUBHOCTh SJHEPTETUUECKOTO0 0OMEHA

4.4

Peakuuu wmatpuuHoro cuHte3a. ['eHermueckas wuHpopmamus u JIHK.
Peanu3anus renetndeckoil MHGOpPMAIUK B KIETKe. [ eHeTHUecKuil Koa U ero
corictBa. TpaHckpunuus — wmarpuusblii cuHTe3 PHK. Tpamcmanus —
ouocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Pons pubocom B OnocuHTE3E
Oeka

4.5

Heknerounsie popmbl xu3Hu — Bupycel. Mcropus otkpsitus Bupycon (.U.
NBaHoBckuit). OCOOEHHOCTH CTPOEHUS U SKU3HEIEATEIbHOCTH BHPYCOB.
bakrepnodaru. bone3snu pacTteHuid, KUBOTHBIX M YEJIOBEKA, BHI3HIBACMBIC
BUpycamu. Bupyc ummynonedpunura uenoBeka (BUY) — Bo3Oyaurens
CIINda. [IpodunakTuka pacupoCTpaHEHUs! BUPYCHBIX 3a00IeBaHUI

Pa3sMHOXeHME 1 MHIMBUIYAJIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounsnii 1uki, WM JKU3HEHHBIM MUK KJIeTku. MHTepdaza u MHTO3.
[Ipoueccrl, nporekaromue B uHTepdaze. Pemnnkanus — peakiuss MAaTpUIHOTO
cunre3a [IHK. Crtpoenmne xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIUMUIIONAHBI ¥ TaljIOWJHBIA  XPOMOCOMHBIE HaOOphl. XPOMaTHIBI.
[IuTosIOrMYEeCKrE OCHOBBI PA3MHOXKEHUS W HWHAWBHAYAJIbHOTO Pa3BUTHS
OpraHu3MOB.

Henenue xierkn — murto3. Ctagun mutosa. [Ipoueccel, npoucxoasmye Ha
pa3HbIX CTAAUSAX MUTO3a. bBUOIOrHYeCKUiA CMBICII MUTO3a

5.2

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecronoe u moyioBoe. Buapl OGecronoro
Pa3MHOKCHUA: ACJICHUC HAABOC, IMOYKOBAHUC OJHO- U MHOTI'OKJICTOYHBIX,
CTIIOpooOpa3oBaHue, BEreTaTHBHOE  pPa3MHOXKEHHE. HckyccTBeHHOE




KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCICKIINN

5.3

5.4

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0rO.

Meito3. Craguu meio3a. IIporeccel, mpoucxonsdiine Ha CTaAusX Meio3a.
[ToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonornueckuid cMbICI U
3HaueHue Meiio3a

l'amerorenes — mporecc 00pa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
ITonoBble kene3pl: CEeMEHHUKHM U suuHMKU. OOpa3oBaHHME U pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CHEepMAaTo30MJ, SHIEKIEeTKa) — CIEpPMaTOreHe3 U
ooreHed. OCOOEHHOCTH CTpOEHHS  ANHLEKIETOK U  CIepMaTO30U[IOB.
OmnonorBopenue. ITapreHorenes

5.5

6.1

6.2

NunuBuayanpHoe pa3BuTHe (OHTOTeHE3). OMOpPHUOHAILHOE Pa3BUTHE
(omMOpuorenes3). OTambl SMOPUOHAIBHOTO PAa3BUTHS Yy  TO3BOHOYHBIX
KUBOTHBIX: JpOOJIEHHE, TacTpyJsauus, opraHoreres. IlocTamOpuoHanbHOE
pazButve. Tumbl TOCTAIMOPUOHAILHOTO PAa3BUTHA: TMPAMOE, HENpPSIMOe
(mmunHouyHOE). BrmsiHue cpenbl Ha pa3BUTHE OPTraHU3MOB; (HaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHUE
CEMEHH, CTa/INU Pa3BUTHUS

HacnencTBeHHOCTh M U3BMEHUYUBOCTh OpraHnu3moB

[Ipeamer u 3amaum renetukud. Hcropuss pa3BuUTHUs TeHETUKU. Bkian
POCCHICKUX U 3apyO€KHBIX YUEHBIX B PA3BUTHE T'€HETUKU. METO/Ibl T€HETUKH
(TuOpUIONOTUYECKUH, ITUTOTCHETUYECKUH, MOJEKYJISIPHO-TEHETUUYECKHIA).
OcHOBHBIE TeHETUUECKHE TIOHTHS. | 'eHeTHUecKasi CAMBOJIMKA, UCIIOJIb3yeMast
B CX€Max CKpEIIMBaHUN

3aKOHOMEPHOCTH HACJIeI0BaHUs MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaenem.
MonoruOpuaHoe CKpeluBanue. 3aKOH €IUHO00pas3usi THOPHUAOB IEPBOTO
nokosneHus. [lpaBuio goMuHUpOBaHUS. 3aKOH pAaCLICIUVIEHUS MPU3HAKOB.
I'unoresa unctorsl ramet. [loJTHOE M HEMOJIHOE JOMUHHUPOBAHUE.
JlurubpugHoe  CKpelMBaHWE. 3aKOH  HE3aBHCHMOTO  HACJIEIOBAHHS
npu3HakoB. lluToreHeTnueckre OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUA.
AHanusupyroniee — ckpeuBaHue.  VMcnonb3oBaHHME — aHATU3HPYIOLIETO
CKpEITUBaHUSI JIJIsl OTIPEICTICHUsI TeHOTUIIa 0co0U

6.3

6.4

CueruieHHoe  HaclefoBaHMe mpu3HakoB. PaGora T. Moprana 1o
CLCIUICHHOMY HACJleIOBaHUIO TIeHOB. HapymeHue cremieHus TIeHOB B
pe3yabpTaTe KpPOCCHHIOBepa. XpOMOCOMHAas TEOpUs HACIEACTBEHHOCTH.
['eneTnueckne KapTel.

I'enernka mona. XpoMOCOMHOE OIpEAETIEHUE Moja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE U rereporaMeTHele oprann3mel. HacnenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

N3menunBOCTh. BBl N3MEHUMBOCTH: HEHACIICACTBEHHAS U HACIEACTBEHHAs.
Pone cpenpl B HEHACIEICTBEHHOW W3MEHUYMBOCTH. XapaKTEPHCTHKA
MOJIU(UKAIMOHHOW W3MEHYMBOCTU. BapHalMOHHBIA psiag M BapUallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoaudecTBEHHbIE M KAadeCTBEHHBIE
OpU3HAKM W HMX HopMma peakuuu. CBoiicTBa  MOAM(UKAIMOHHOM
U3MEHYUBOCTH

6.5

HacnencrBennasi, wiM reHoTUnuyeckas, M3MeHYMBOCTh. KoMOuHaTHBHAS
M3MEHYMBOCTh. Melo3 M TMOJIOBOM MpOLECC — OCHOBAa KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTalMoHHass M3MEHYMBOCTh. Kiaccudukamuss MyTanui:




FEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. Yacrora H NOPUYUHBI MYyTalUU.
MyTtarensnsie (HakToOpbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIEICTBECHHOM
n3menunBoctu H.M. BaBuiosa

6.6

I'enetuka uenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOJbl T€HETHUKU
YeJIOBEKa: TreHEATOTHYCCKUH, OJIM3HEIOBBIH, [IUTOTCHETUYECCKUH,
OMOXMMHUYECKUH, MOJEKYJsIpHO-TeHeTuYecKuid. COBpeMeHHOEe OmpeaeeHHe
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITMPOBAHUE, B TOM YHCIIC
¢ nomoipto ITI[P-ananu3a. HacineacTBeHHbIC 3a00JIeBaHMS YEIIOBEKA: TCHHBIC
Oone3Hn, OOJIE3HM  C  HACIHEJACTBEHHOHW  IPEAPAaCIIOiIOKEHHOCTHIO,
XpoMocoMHbIe  Oone3nu. CoMaThueckue W TEeHEpPaTUBHbIC MYTallUH.
[IpuHUMIBL 370pOBOTO 00pa3a J>KWU3HHU, IUATHOCTHKH, MNPOMUIAKTUKH U
JICYEHUS TEHETUYECKUX 00Je3HeH. Menuko-reHeTHIeCcKoe
KOHCYJIbTUPOBaHUE. 3HaYCHNE MEIULIMHCKON T€HETUKH B MIPEIOTBPALICHUH U
JICYCHU U TeHETUUECKUX 3a00JI€BaHU YeI0OBeKa

7.1

CeHeKHI/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak HayKa W IpOIECC. 3apOKICHUE CENEKLIMH M JOMECTUKAIUS.
Yuyenne H.M. BaBwioBa o IeHTpax MPOUCXOXKACHHUS W MHOT000pa3us
KYJbTYpHBIX pacTeHHil. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX >KUBOTHBIX.
Copt, mopojia, mramm

7.2

CoBpeMeHHbIE METO/IbI CelleKIIMU. MaccoBbIil U MHIUBUYalIbHBIH OTOOPHI B
CEJIEKLIIMM PAacTCHUM M >KMBOTHBIX. OLlEHKa 3KcTepbepa. bim3koponcTBeHHOE
CKpelirBanue — MHOpuAMHT. Yucras nuHusa. CKpelllMBaHUE YUCTBIX JIMHUI.
I'erepo3uc, wunmum rtuOpuaHas cuna. HepoacTBeHHOE CKpelMBaHUE —
aytOpuaunr. OtnanéHHas rubpuamzanus U e€ ycrnexu. VcKycCTBeHHBIM
MYyTareHe3 W IOJYy4YEHUE IMOJIUIIIIOUIOB. JIOCTHKEHUSA CEIIEKIUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHNU3MOB

7.3

buorexHonorust kak OTpaciab NPOU3BOACTBA. ['€HHAs HWH)KEHEpHs. OTallbl
coznanus pexkomOuHanTtHOW JIHK u Tpancrennsix opranuszmoB. Knertounas
uHxeHepus. Kinetounesle KyabTyphl. MUKpPOKIOHAIBHOE pPa3MHOKEHUE
pactenuil. KiioHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MoOB. DKoJIOTHYecKue U 3Thueckue mnpodnembl. MO — renerndecku
MOJU(UIMPOBAHHBIE OPTaHU3MbI
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IIpoBepsieMbli 3J1EMEHT COACPKAHMS
DBOTIOIMOHHAS ONOIOTHS

DBOITIOLIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CupgerensctBa 3Bomouuu. IlaneoHTomorndeckue: Mociae10BaTeIbHOCTD
MOSIBIICHUSI BUJOB B MaJICOHTOJOTHMYECKOW JIETOMHUCH, TMEepPeXoHble (OPMBI.
buoreorpaduyeckue: cxoactBo u paznuuue GayH u ¢GIOp MaTepUKOB M
OCTPOBOB. DMOpPHOJIOTUYECKHE: CXOJACTBA M PaziIuuusi 3MOPHOHOB pa3HBIX
BUJOB  TO3BOHOYHBIX. CpaBHMTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTUYHBbIC, pyAUMEHTapHbIE OpraHbl, aTaBU3MbL.  MOJIEKYIIApHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTabOIMUECKUX IMyTEH Y BCEX OpPraHNU3MOB




1.2

1.3

OpomononHass teopusi Y. JlapBuna. Ilpeanocbuiku BO3HHUKHOBEHHS
JapBUHHU3MA. JIBHDKYIIME CHUJIIBI 3BOJIOUMHU BUAOB 10 [lapBuHy (M30BITOYHOE
pa3MHOXXEHHE  TPU  OTPAaHUYCHHOCTH  PECypCOB,  HeEOmpeaenEHHas
W3MEHYHMBOCTh, 00ph0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

Cunrerndeckass teopus HBomoiuu (CTD) u OCHOBHBIE €€ TOJOKECHHS.
MuxkposBostonus. [Tomynsiius Kak eIMHUIA BUAA U SBOJTIOLUU

14

JBuxyume cunbl ((akTopbl) 3BOJIOLUMU BHIOB B Mpupoje. MyTalnoHHbBIN
nporecc 1 KOMOMHATUBHAS W3MEHYMBOCTD. [lOMyIsiMOHHbBIE BOTHBI U Iperd
reHoB. M3zomsmus w murpanus. EcrecTBeHHBIM OTOOpP — HampaBiISIOUIUN
daxrop 3BomorH. opMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCT, OpPraHU3MOB Kak pe3yibTarT 3Bomonuu. I[Ipumepsl
nprucnoco0IeHNH y OpraHu3MoB. ApoMOp(O3bI H HANOATANTALINH.

Bun wu  BupgooOpasoBanme. Kputepun  Buga. OcHOBHblE  (hOpMBI
BU000pa30BaHus: reorpa)uaeckoe, IKOJIOTHIECKOe

2.1

MakposBomrorusi.  DPopMbl  ABOTIONUH:  (DUIETHYECKasi, TUBEPreHTHA,
KOHBEpIeHTHasl, napaienbHas. HeoOpatumocTs 3Bomonuu

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

JloHayuHble TpENCTaBICHUS O 3apOXKACHUM >XM3HU. HayuHble runoressl
BO3HUKHOBCHUS JKM3HHM Ha 3emiie: aOMOTeHe3 W IMaHCIepMHs. XUMHUYeCKas
3BOJIOLHUS. OKCIEPUMEHTAIbHOE MOATBEPKICHUE XHUMHUYECKON 3BOJIIOIUU.
Hauanpubie stansl Ononorudeckoit sBosmonuu. ['unoresa PHK-mupa. [1epBrie
KJIETKM M uX 3Bomouus. DdopmMupoBaHHE OCHOBHBIX TpPYNI IKUBBIX
OpraHu3MOB

2.2

PazButue xu3nu Ha 3emiie 1o spam U nepuonam. Karapxeit. Apxeickas u
npotepo3oiickas apel. Ilaneo3olickas spa u e€ mnepuoabl: KeMOpPHUICKHIA,
OPJIOBUKCKHI, CHIIyPUHMCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIM, TEPMCKHUM.
Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBO.
KaiiHo3oiickass »3pa W €€ Mepuoibl: MAJIEOTrCHOBBIA, HEOTCHOBBIN,
AQHTPOIIOIC€HOBBIM. XapaKTepUCTUKA KIUMaTa U TE€OJOTMYECKHUX IIPOLIECCOB.
OcHOBHBIE 3Tanbl 3BOJMIOLUM  PACTUTEIBHOTO U KUBOTHOTO  MHpa.
Apomopdo3bl y pacTeHU U KUBOTHBIX. [losiBIeHUE, paclBeT U BHIMHpaHHE
TPyII KUBBIX OPraHU3MOB

2.3

CucremMa OpraHMYECKOro MuUpa Kak oOTpaxeHue 3Boirouuu. OCHOBHBIE
CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

2.4

2.5

OBOJIIOLMS YEI0BEKA. AHTPOIOJIOrNs KaK Hayka. PazBurue npenacraBieHUi o
IIPOMCXOXKIECHUN 4YeloBeka. MeTonbl U3ydeHHus aHTpororenesa. CxoncrTsa u
pa3ianuurs 4enoBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JBmxymue cuibl (pakTopbl) anTpornorenesa. HacnencTBeHHas H3MEHYMBOCTD
U €CTECTBEHHBIN 0TOO0p. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBIEHUE OPYIUil
TpyZJa, MBIIIJIEHUE, PEUb

OCHOBHBIE CTaUU U BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbid, YemoBek mnpsMoxoasuui, YernoBek HeaHAEpTalbCKuil, YenoBek
pa3ymHbIid. Haxoaku nckomaeMpIX OCTaHKOB, BpeMsI CYIIIECTBOBAHMs, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO M0O3ra, 00pa3 >KU3HH, OPYAUS

2.6

YenoBeueckne  pacbkl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMTHAS
(eBpaswmiickasi), HETrpo-aBCTpAJIOUAHAS (PKBATOpUATbHAS), MOHTOJIOUIHAS
(a3maTcko-aMepuKaHCKas). YepThl TPHUCTOCOOJICHHOCTH TIPEICTaBUTENICH
YCJIIOBCUYCCKHUX pPaC K YCIOBHAM CYHICCTBOBAHMA. EI[I/IHCTBO YCIOBCUCCKUX




pac. Kputuka pacuszma

Opranu3Mbl U OKpy>Karolas cpeaa

3.1

OKoJyorust Kak Hayka. 3a/laud M pa3Jiesibl SKOJOTHH. MEeTOIbl AKOJIOTHIEeCKUX
UCCIICIOBAaHUNA. ~ DKOJIOTMYeCKoe  MupoBo33peHue. Cpeasl  oOUTaHHA
OpTraHU3MOB: BOJTHAS, Ha3eMHO-BO3yIIIHAS, MOYBEHHAs,
BHYTPUOPraHU3MEHHAs

3.2

Okonorudeckue ¢akropbl. Kimaccudukamuss 3KOIOTHYECKUX  (PAKTOPOB:
abuoTHyeckre, OMOTHYECKHE W aHTPOIOTreHHBbIC. J[eHCTBHE IKOJIOTHYECKUX
(haKkTOpOB Ha OPraHU3MBI

3.3

AbuoTtnueckue (hakTophl: CBET, TEMIEpaTypa, BIaXHOCTb. DoTonepnoausm.
[TpucnocoOnenuss OpraHu3MoOB K JEHCTBUIO aOMOTHYECKUX (DaKTOPOB.
buonornueckue puTMbl

3.4

buotnyeckue (axropsl. Buabl OnoTHYECKUX B3aUMOJICHCTBHUINA: KOHKYPEHITHS,
XMIHUYECTBO, Mapa3uTH3M, MYyTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), AaMEHCAIM3M, HEUTpaiu3M. 3HAUY€HHE OHUOTHYECKUX
B3aMMOJCHCTBUI  [UIsl  CyIIECTBOBAaHUS  OPraHU3MOB B IIPUPOJHBIX
coo01ecTBax

3.5

OKOJIOTUYECKHE XAapaKTePUCTUKU momyssuuu. OCHOBHbBIE IOKa3aTeau
HOIYJIALIMK: YUCIEHHOCTD, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTD, IPUPOCT,
Murpanus. JJMHaMUKa YMCIEHHOCTH MONYJIALMY U €€ Perysinus

4.1

4.2

4.3

4.4

4.5

COO6H_ICCTB8. N 3KOJOIN4YCCKHNE CUCTEMBI

CoobmecTBo opraHuzMoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BHJIOBasd,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHantel. CBs3U B
OuoreHo3e

Okonoruyeckne cuctembl (3kocuctemsl). Ilonarue 00 »skocucreme Hu
ouoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, pPEIyLeHTbl. KpyroBopor BeHIECTB M TOTOK DHEPIUU B
skocucteme. Tpoduueckue (MHILEBbIE) YPOBHHU SKOCUCTEMBI. [InieBrie nenu
u cerd. OCHOBHBIE TIOKa3aTeNd »HKOCUCTEMbI: Ouomacca, NPOTYKIIHS.
DKOJIOTHYECKUE MUPAMHUJIBI: POAYKIIMHU, YUCIEHHOCTH, OMomMacchl. CBOMCTBA
HKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALMs, pazBuTue. Cykueccus

[TpuponHbIE 2KOCHCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBONHOTO
VI IIUPOKOJMCTBEHHOTO Jieca.

AHTpONIOT€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3SIICTBEHHOE  3HAYEHUE  arpoO’KOCHCTEM U
ypOO3KOCHUCTEM.

buopaznooOpazue kak (akrtop ycToumBocTH dKocucTteM. CoxpaHeHHe
OMOJIOrHYecKOro pazHooOpas3us Ha 3emiie

VYuenune B.W. Bepnanckoro o Ouocdepe. I'paHuiibl, COCTaB U CTPYKTypa
o6uocdepsl. Kupoe BeriecTtBo U ero pynkuu. OcobeHHocTH Omocdepbl Kak
rio0anbHOM 3KocucTeMbl. /IlnHaMu4yeckoe paBHOBeCHE M OOpaTHasl CBSI3b B
o6uochepe. KpyroBopoTsl BemecTB U OMOTE€OXUMUYECKHE UKl JIEMEHTOB
(yraepona, azota). 30HaIbHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIIN

YenoseuecTBo B Omocdepe 3eMau. AHTpOIIOTeHHBIE U3MEHEHHUs B Onocdepe.
['mobGanpHBIC YKOIOTHYECKHE TTPOOIIEMBI.

OcHoBa palMOHANBHOIO YIPaBJICHUS NPUPOIHBIMH pecypcaMh U HUX
UCTIONIb30BaHue. JIOCTH)KEHUSI OMOJIOTHH U OXPaHa MPUPOJIBI




