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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIN:
koHuenryanbHbie nojoxkeHus ®PI'OC COO o B3auM0OOYCIIOBIGHHOCTH IIEJIEH, COAEpIKAHUSA,
pe3ynbTaToB OOyueHUss U TPEeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS OO0
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs 0 crenupuke OUOJIOruH,
e 3HAaYeHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHUM CYLIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACTICHBl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no Guosoruu AaéT MpeacTaBieHue O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOyyaroIuXcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, PpaclpelieleHue I10
paszenaM U TeMaM, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTh U3Yy4EHUsl y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€ll, JIOTMKH 00pa30BaTeIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aroLIUXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpeJMETHBIM M MNPEIMETHBIM pe3yibTaTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AeATeIbHOCTH/y4eOHBIX AeHCTBUI 00yyaromuxcs 1o
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUsL.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaqTu30BaH MPUHIUI
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpuUBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHUH O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY’Karolei
npuponHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMUECKUX TEOpUM, a TakKkKe
3HaHUH O CTPOEHUU KMBBIX CUCTEM PA3HOT'0 PaHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEeJIEHO BHHMAaHHE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKN
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OKpYXarollel MpUpOaHOIl cpele,
aHau3a BIMAHUS XO3SHCTBEHHOM JEATEIBLHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npenMera «buosorus» MpoAUKTOBaHO HEOOXOJMMOCThIO 00eCnedeHUs YCIOBHM AJIs peuieHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYEcKOro o0pa3zoBaHus, KOTOpasi Mpenoaaraet
dopmupoBaHHEe y O00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacupsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPoE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHS IS TO3HAHUS 3aKOHOB KMBOW TPHPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro oobpasa
’KM3HH, FKOJIOTHUECKOTO MBIIIEHHS, IEHHOCTHOTO OTHOIIEHUS K JKUBOM IIPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHune OWMOJIOTHS HUMEET TaKXkKe JUIs pEIIeHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHEero oouiero o0pa3oBaHus, couuannianuu odyuatomuxcs. M3ydenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUU C TPEJCTABICHUSMU U3 JPYTUX Y4EOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIONIEH NPUPOAHON cpene, BoCcTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTHYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«DBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

enr u3ydenus ydyebHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucsa 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHAJIBLHON OpraHU3AlMHM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUI UCIONB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu M3ydeHHs ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4YHOIro ITO3HAHWS,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3aIluH,
BBIIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYArOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCe aHAJIN3a JIAHHBIX O MYTSAX Pa3BUTHSA B OMOJOTUM HAYYHBIX B3IJISNIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIiH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpa KUBOM MPUPOILI HA
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHS ITHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAaHHE [EHHOCTU OMOJOTUYECKMX 3HAHWN JUIsI TIOBBINICHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



INpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOM XU3HU ISl OLCHKU
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONTIOICHHE MEP MPO(PHUIAKTUKY 32a00JICBaHHIA.

B cucteme cpennero o6uiero oopazoBanus «buonorusy», nzydaemas Ha 0a30BOM YpOBHE,
ABIIIETCS 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOISIIMM B COCTaB IpeIMETHOW oOliactu
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHIY.
st u3ydenwust Onosioruv Ha 6a30BOM YPOBHE CpeIHEro o0IIero o0pa3oBaHusi OTBOIUTCS 68
yacoB: B 10 kimacce — 34 vaca (1 gac B Henemnto), B 11 kimacce — 34 yaca (1 gac B Henento). [To 1
yacy JIs u3ydeHus: ounosorun nodasieHs B 10 u 11 knacce u3 wactu, popmupyemont
y4aCTHHKaMH 00pa30BaTeNIbHBIX OTHOIIEHUH. Beero 68 wacos B 10 u 68 vacos B 11 knacce.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKOH, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJ0rH4YecKUX HayK.

MeTopl TO3HAHUS KUBOM PpUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpos, . Yorcon n @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckast pabotaNe 1. «Mcmosb3oBaHME pAa3IMYHBIX METOAOB IPU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aI U,

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHoTHYEeCKHi), OMoC(hepHBI.

JdemoHcTpaumnu:

Tabmunel u cxembl: «OCHOBHBbIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XVMHYECKUH COCTaB KJIETKH. XUMHUECKHUE 3JIEMEHTBI: MAaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bona 1 MuHepasibHbIE BEILIECTBA.

OyHKIMHM BOJBI M MUHEpAIbHBIX BelIEeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAaKTO3a) W TMoJucaxapunbl (Kpaxmaj, TJIMKOTeH, IeJUTi0NIo3a). buonorndeckue ¢GyHKIIHH
YIJIEBOJOB.

Jlunuasl:  TpUraMuepuisl, Qochomunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunoseie kucinotel: JIHK u PHK. Hykieotunbl — MOHOMEpBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OOIie Mpu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MpOKaprOTUUYECKON KiIeTKU. KieTounas crenka Oaktepuil. CTpoeHHE dyKapHOTUUECKON KJICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranousl kinetku: JIIC, annapar ['onsmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUNA M IJIACTHI.
Bunel nnactua. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKHU, KIyTUKH. DyHKIMY OPraHOUI0B KIETKU. BritoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW IIPUPOLEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJbI BOJbD», «buocunres 6enka», «CTpoeHne Monekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKH», «Y TIEBOAbD, «JIumuasm.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTEepHATbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 1. «3ydyeHue KaTaqIuTHYECKONW aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTEHWH, >KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIANMS (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tumnbel oOMena BemiecTB: aBTOTPOHBIN U TeTepoTpodHbId. Ponb depmMeHTOB B 0OMEeHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakmuu ¢dorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XEMOCHHTE3UPYIOINUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAaHHME SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKui KOJ W ero CBOWCTBa. TpaHCKpUIIIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
HBanoBckuii). OcCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LHKIIa BUPYcoB. baktepuodaru. boneznu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIe BUpYycaMu. Bupyc uMmMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHsI BUPYCHBIX 3a00JICBaHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHKMOHUpOBaHUe TreHa», «Cunre3  Oenkay», «leHeTnueckuii Kom», «Bupycsn,
«bakrepnoparn», «Crtpoenune wu ku3HeHHbIH 1nuka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpOMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBI XPOMOCOMHBIE
Habopel. XpoMaTuael. [luTtonornueckue OCHOBBI pa3MHOXKEHHMS M MHIMBUAYAJIBHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxonsdiue Ha pasHbIX
CTaZuAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ruO€b KIETKU — aronTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHUBOTHBIX. [10JIOBBIE jKeNe3bI:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaTo30ouj,
SUICKIIETKA) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Muto3», «Menos3», «IIpsmoe u Henpsmoe pa3Butue», «l'amMerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«linexnerka Miekonuramomero», «KapnoknHe3 B KJIeTKax KoOpellka JyKa», MarHUTHas
MoJenb-anmInKanys «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropus pasBuTus reHeTuku. Ponb muTonoruu u
SMOpHOJIOTHN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOJIOTUYECKUHM, LHUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEpBOTO nokoJyieHus. [IpaBuio
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHUeCcKHe OCHOBBI JUTHMOPHUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOLIEe CKpellBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJe10BaHNI0 TeHOB. HapyllieHue clierieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PHUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, niaM reHOTUIMYECKasi, U3MEHUMBOCTb. KOMOMHATHBHAST N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukaiuss MyTanuii: TeHHblE, XpPOMOCOMHBIE, TeHOMHBbIE. YacroTra u



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTHYecKuii, OJIM3HELUOBbIM, IUTOreHETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HHM C  HAcJIEACTBEHHOM  IMpPelpacloioXeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAUIIMHCKOW TI'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOT€HETUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoanpukauoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeTU-aMIUIMKaIuu «MoHoruOpuaHoe cKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpAacKu Teina), repbapuitl
«I"opox moceBHOW».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyenne MonuduKkannmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BapHAallMOHHOTO psiJia U BapUAILlMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U TIpolecc. 3apoKICHUE CEIeKIUU U goMecTukanusa. Yuenue H. 1.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OlleHKa 3KcTephepa. bIM3KopoACTBEHHOE CKpeIMBaHNe — MHOPUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 W IIOJIy4Y€HUE IOIUIIOUAOB. JIOCTHMKEHUS CEJICKLHMHM DPACTCHM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounbie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHE pacTeHuid. KiioHMpoBaHuE BBICOKONPOYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuipel u cxembl: kapra «L[eHTpbl MPOMCXOXKIEHUS M MHOT0OOpasusi KyJIbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounsle KylabTyphl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypcusi«OCHOBHBIE METOABl M JOCTHIKCHHS CENEeKIIMM PACTeHHM M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosonMoHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HWKHOBEHHSI SBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTO B Orosoruu. BivsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonUM. [laneoHToNIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJOIMUYECKOMN JIETONUCH, Nepexoanble (hopMbl. buoreorpadpuueckue: cxoacTBo
U paznnume GayH U Qpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U Pa3inuus 3MOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJOTUYHBIE, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIoKyle Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompeenéHHas H3MEHYHMBOCTb, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJTIOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM Mpolecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHBIE BOJHBI U JApedd reHoB. M3zonauus u
MUTpaIus.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCcTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonun. [IpuMeps mpucnocoOaeHui
y OpraHu3MoB. ApoMop(03bl U UINOAJANITALIIH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MaxkposBomonus. @opMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

[IpoucxoxaeHue oT HEeCIeUHAIU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuiplr u  cxembl: «Pa3BuTHe opraHuyeckoro Mupa Ha 3emie», «3apoJbliid
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBenHbii  0TOOp», «MHOr00Opa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Unnoanantanumny, «OO0mas aereHepanus», «JBmwkymme cuibl 3Bomronuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPacKH, HaOOp IUIOA0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTICHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOeKOus «DOpMBI COXPAaHHOCTH HCKOIAeMBbIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUIHEB U OKPACKH TENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopaTtopnast padota Ne 1. «CpaBHeHHE BUIOB O MOP(OIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma M €
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEJCTaBICHUS O 3apOXKACHUU KW3HU. HaydyHble rUmoTe3sl BO3SHUKHOBEHHS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dspam M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa u €€ TEpPHOIbl: KEMOPHHCKHUIA, OPJAOBHKCKHM,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTHKa KIMMara W TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tambl 3BOIIOLNH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIONMST  4YEJIOBEKAa. AHTpPOIOJOrusl KakK Hayka. Pa3BuTHe TpENCcTaBICHUA O
IIPOUCXOXKAECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorese3a. CxoAcTBa U pa3indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBeHHBIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPy/Aa, MBIIUICHUE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLMM YEIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeEJblil,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIpPOCTpaHEHUsI, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUSI.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmume! 1 cxembl: «Bo3aukHOBeHHEe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNoBeKa», «JIpeBHeilmme moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTuueckas padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTEHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl ~ oOuTaHUS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPUOPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOTIOTEHHBIE. J[eliCTBHE KOJIOTHYECKUX (PaKTOPOB HA OPTaHHU3MBI.

AlOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronorndeckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, koomnepamus, MyTyaau3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTHKK mnonyaanuu. OCHOBHBIE IOKAa3aTeau IMOIMYJISIIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauud. JluHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynwe, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupogabie 3081 3emuny, «Cpeapl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

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

[TpakTrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAsI, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstne 00 3KkocucTeMe W OUOTEOlEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMme. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE ITOKAa3aTeNd S3KOCHCTEMBI: Omomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycToMunBOCTH 3KocucTteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemecTB M OHWOTEOXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOBI U yenoBeuecTBa. CoxpaHeHue 6MopazHooOpas3us Kak OCHOBA
ycroifunBocTu Onochepsl. OcCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teraciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buoreHos: cocraB u cTpykTypa», «IlpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPONOTCHHBIE BO3ACHCTBUS HAa TPUPOLY»,
«BaxkHeiilime MCTOYHHMKHM 3arps3HEHUsT BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsiit 3G ey, «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHUs1 Onocdepn», «O0mmas cTpykTypa ouochepsi», «Pactpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Kouiekiuu — «buoreHosy, «BpeauTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIPAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHs IpeaMera «bHOJIOTHs» BBIIEICHBI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIIPENEICHHUIO,
HaJIMYMe MOTHUBALMU K OOYyYeHHUIO0 OHMOJOIUH, IeJIeHANpaBIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH HAa OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJOTrMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOy4aroUIMXcs PYKOBOJACTBOBAaThCS B
CBOEM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLUIUMH  CHUCTEME
Ouosornyeckoro oOpa30BaHMs, HaJIMYUE SKOJOTMYECKOr0 IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUs Npeamera «buonorus» nocTUraroTcs B €IMHCTBE
yueOHOW M BOCIUTATENbHOU AEATEIbHOCTU B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH M JTyXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMH, IPUHATHIMHU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOITO3HAHMA,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMUHU JMYHOCTH, MAaTPUOTU3MA,
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpPyJda U CTAapIIEMy IOKOJEHHUIO, B3aUMHOTO
yBaKEHUs, OEpEe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€OUI0 M TPagULMIM
MHOI'OHAlIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, IpUpoae U OKPYXKaroLEen cpeae.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «buoaorus» JoMKHBI OTpaXkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIECCE PeaTu3aliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaaancKoro BOCHUTAHUS:

c(OPMHPOBAHHOCTh  TPAXKJAHCKOM TO3MLIMU  OOydaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEsTEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABAaTENbHbIX 33/1a4, BHITOJTHEHUN OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YUYUTBIBATh B  CBOUX JCHUCTBUSAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUS JIIOJIEH C pa3HBIMU YOSKICHUAMHU, KYIbTYPHBIMU IIEHHOCTSMU U COLUAIbHBIM
IIOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OHMOJIOTHYECKOTO COICPIKAHMS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICGHHE U Pa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro odpasa *KU3HU (370pOBOE MHUTAHUE,
COOJTI0/ICHNEe TUTUEHUYECKUX TPAaBWUI U HOPM, COATaHCHPOBAHHBIM PEXKHUM 3aHITHH U OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBbIO M JKU3HU JTFOCH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTb K AKTUBHOM JE€ATEIBHOCTH TEXHOJIOTMYECKON M COLMAIBbHON HAIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AEITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIONIB30BaTh MPHOOpETaeMble NPU M3YUYEeHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NIEHCTBHH, MPHUHOCIIIMX Bpell OKPYKAIOLIeH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIPHOCTH ~ OKOJIOTUYECKOH  HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBAaTHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH 1eATENbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH ¥ PEeIIeHIH IPOOIeM COXpaHEHHsI TPHUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarp pecypcHbe TpoOIeMbl Pa3BUTHsI YEIOBEUECTBA, TIOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWM B LIEJSX MOBBIIMICHUs OOIIeH
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIMOJb30BaTh IMOJlydyaeMble 3HAHUS Uil aHaiu3a M OOBSICHEHUS SBICHUN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS IS pPEHICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenr(uKy METOAOB IMO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, IpPOLecC, CHUCTeMa, HAaydHbId (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1)0a30Bble JIOTHYECKHUE JeiicCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0000IEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHYECKHUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTH C IIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHSTHUSI JUIsl 0ObsACHEHUs (AKTOB M SIBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JETyKTHBHbIE, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUAX, (POpMyTUpOBaTh
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH peLIeHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOUINXCS MaTepHalIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATE pabOTy B YCIOBUSX pPEATbHOIO, BHUPTYaJIBHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2)0a30BbIe UCCJIEI0BATENbCKHE IeHiCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHus: npoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllNY, MTPEoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CUTyallUsiX, B TOM 4YHCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJIYYEHHbIE B XOJ€ pEUICHMs 3aJauyd pe3yibTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTb 3HAHUS B  I[IO3HABAaTEIbHYI0 U  IPAKTUYECKYIO obsactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAjaratb OpUTHHAJIbHBIE MOJAXOAbI U pEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabdoTa ¢ uHpopMaLueii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3HpOBaThb WH(GOPMALMIO PA3JIMYHBIX BUIOB U (popM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBEepOalbHBIE CpEICTBA OOLICHMs, MOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, IPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2)coBMeCTHAs eI TeJIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MIPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJ0r'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPIaHU30BBIBaTH M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0I0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1)camoopranmu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLCHKY HOBBIM CUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JCATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIaJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[MH, BBIOOpAa BEPHOT'O PEIICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB A€ATEIbHOCTH;

3)npunsiTue ceds M APyrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEJIOCTATKU U IOCTOMHCTBA,;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpammbl COO o 6uosnoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSITEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHUN B Pa3JIMYHBIX Y4E€OHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIN €CTECTBEHHO-HAy4YHOH KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa JUIs pelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, Mertabonu3Mm (OOMEH BelleCcTB U IpEBpalleHHEe JHEpPruM), TOMEeocTa3
(camoperynsiuusi), YpOBHEBass OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEIECHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEeHTpajbHas JorMa MOJeKylspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BaunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUSI KyIbTYpHBIX pactenuiit H. U.
Baguiosa), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3alus ¢ MPOBEJEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU TIOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOTy4YE€HHbIE 3HAHUA Uil OOBSICHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, JIJIS1 IPUHSATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HHU C LIEJbI0 00eCTIeYeHHs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
PUPOONOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUEe paboThl, cOONIONaTh MpaBUiIa MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKphIBATh CO/IepPKaHUe OMOJIOTHUECKUX TEPMUHOB U TTOHSATHI: BHI, TIOMYJISIIIHS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIHE CHIbl ((PakTOpbl) IBOJIOIUH, MPHUCTOCOOJIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNHN MUTaH!s, SKoJoruyeckas nupaMuaa, ouoreoueHos, ouocgepa;

yMEHHE W3/arate Owosorndeckue Teopun (dBoiroroHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHajckoro), onpeaensTh rpaHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO TMO3HAHWS B OMOJIOTWMHU: HAOIIOJACHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YNIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSTHUH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHUHU TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSAIUA, TMPOJIYIEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOr€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, JEHCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B YKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUECKUX PELICHUI B MOBCEIHEBHON KU3HHU C LENIbI0 O0eCTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
NPUPOIONOIB30BAHNS,

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH WH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(MOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE INTAHUPOBAHHUE
TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/n TeMIIPpOrpaMMbl Bcero Konrpoabubiepadorsl  IIpakTHuecKnepadoThl (ungposkie)
o0pa3oBaTebHbIEPECYPChI
bu6mmoreka [IOK
1 bronornskaxtayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBbI€ CHCTEMBI U UX 5 bu6mmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XVMUYECKUH COCTaB U CTPOEHUE 12 1 bubnnorexa [HOK
KJICTKH https://m.edsoo.ru/7f41¢c292
4 KuzuenesarenbHOCTHKIIETKA 15 bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
Pazmuoxenue u
5 WHJVBHIyaJIbHOE Pa3BUTHE 11 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c292
OpTaHU3MOB
6 HacnencrseHHocTE U 20 9 bu6mmoreka [IOK
U3MEHYMBOCTHOPTaHH3MOB https://m.edso0.ru/7f41¢c292
7 CenekusiopraHu3mMoB. 3 bubnunoreka [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
8 PesepBHOEBpeMs 3 Bubnuorexa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 68 0 45
ITPOI'PAMME ’



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIIACC

KoaunyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaeioB U
n/n TeMIIPpOrpaMMbI Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nposrIc)
odpa3oBaTeIbHbIEPECYPChI
bu6mmoreka [IOK
1 IBOIOLHORHAAOHOTOr A 16 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE 16 05 bubmumorexa [IOK
KM3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
Opranusmel 1 bubnnoreka [JOK
3 9 1
OKpyXaromiascpesa https://m.edsoo.ru/7f41cc74
4 CoobmectBa u 9 bubnuorexa [JOK
JKOJIOTMUECKAECUCTEMBI https://m.edsoo.ru/7f41cc74
5 CenekiusiopraHu3mMoB. 8 bubnuorexa [JOK
OCHOBBIOMOTEXHOIOTHH. https://m.edsoo.ru/7f41cc74
6 PesepBHOEBpEMS 10 bubnmnorexa [JOK
(MroroBoe moBTOpEeHNME) https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 68 0 25

I[TPOTPAMME



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

IMNOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

n/ Temaypoka

n

KoanuecTrBouacoB

Bce
ro

Kountp IIpakTupad
paod OTBI

Haranzyude
HUA

JIeKTPOHHBbIeNU(PPOBHICOOPA30BATEIBLH
blepecypchl

Tema 1. buojiorusi Kak Hayka.
1 buonorus B cucteMe HayK

§1

Merto1pl TO3HAHUS JKUBOU

TIPUPO/IBI.
IIpakTuyeckas padora Ne 1

2 «Hcnonp3oBaHue pa3sIUIHBIX
METO/IOB MPU U3YYCHUHU
OHOJIOTTYECKHUX 00BEKTOBY

§2

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e6122https://m.edsoo.

ru/863e632a

bu6mmoreka [IOK
https://m.edso0.ru/863e6122

Tema 2. JKuBble cuCTEMbI H X

opraHu3anusi
buonornyeckne CHCTEMEL,

3 TMpoleccH U UX U3ydeHHE.
CylIHOCTbh )KM3HU U CBOMCTBA
KHBOTO

§3

bu6mmoreka [IOK
https://m.edso0.ru/863e6564

YpoBHHOpraHU3aUMKUBONMATED
4 wm.

§4

Tema 3. XuMH4YecKHii cOCTAB U

5 crpoeHMe KJIETKH.

MeTOoABIIUTOJIOTHH.

bu6mmorexa [IOK
https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88

Knerounasreopus.

§5

XHUMHYECKHUH COCTaB KISTKH.

§6

Bona u ee posb B
JKU3HEACATSIbHOCTH KIICTKH

§7

MuHepaibHbIE COJIM U UX POJIb B
JKU3HEACATSIbHOCTH KIICTKH.

§8

bubmuorexa [JOK
https://m.edso0.ru/863e674e

bu6mmoreka [IOK
https://m.edso0.ru/863e674e

bubmuoreka [JOK
https://m.edso0.ru/863e674e

VYrneBonsl 1 UX pPOJb B
KHU3HEEATEIbHOCTH KIIETKU

§9

bu6mmorexa [IOK
https://m.edso0.ru/863e6870

Jlunmapn UX pousb B
JKU3HEACATEIBHOCTH KIETKU

§10

bu6mmoreka [IOK
https://m.edso0.ru/863e6870

Ctpoenue 6enkoB

§11

@OyHKIMU OEIKOB.

JlabopaTopnasi paGora Ne 1
«3y4yeHne KaTaaTuTH4ECKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WIIA KaTala3bl)»
§11

HykJienHOBbIE KUCIOTHI 1 UX POJIb

B X KUBHCACATCIbHOCTHU KIICTKHU.
§12

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e6b72

bu6mmoreka [JOK
https://m.edso0.ru/863e6b72

bubmuorexa [JOK
https://m.edsoo0.ru/863e6d5c¢



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c

AT® u 1pyrue opraHu4ecKHue

COCOANHCHUSA KIICTKH.
§ 13

bubmuoreka [JOK
https://m.edso0.ru/863e6d5c

XUMUYECKUN COCTaB U CTPOCHHUE
KIJIICTKH
§ 5-13

bubmuoreka [JOK
https://m.edso0.ru/863e6d5c¢

XI/IMI/I‘ICCKaH OpraHu3anusa KJIICTKHU
§ 5-13

Tema 4. ’KuzuenessreJLHOCTD

KJICTKH

CrpoeHnue 3ykapuoTHYeCKOn
kneTku. Kinerounas memOpaHa.
Snpo.

§ 14

Crpoenue knetku. [{uronnazma.
Knerounslii nentp. Pubocomsr.

§ 15

CrpoeHue KIeTKH.
DHJI0IIa3MaTHYECKAas! CETh.
Kommnekc I'onbaxku. JIn30coMBbl.
§ 16

Crtpoenue kieTkn. MUTOXOHIPHUH.
[Tnactuasl. Opranousl

JIBUKEHUSI.
§ 17

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

bubmuorexa [JOK
https://m.edso0.ru/863e6ffOhttps://m.edsoo.r
u/863e716¢

bubmuoreka [JOK
https://m.edso0.ru/863e6ffOhttps://m.edsoo.r
u/863e716¢

bu6mmoreka [JOK
https://m.edso0.ru/863e6ffOhttps://m.edsoo.r
u/863e716¢

bu6mmorexa [IOK
https://m.eds00.ru/863e6ffOhttps://m.edsoo.r
u/863e716¢

CXOJICTBO M pa3ianuyus B CTPOCHUH
MIPOKAPUOTUYECKHUX U

9YKAapUOTUUCCKHX KIICTOK
§ 18

bu6mmorexa [IOK
https://m.eds00.ru/863e6ffOhttps://m.edsoo.r
u/863e716¢



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

CX0/1cTBO U pa3ianyus B CTPOSHUU
KJICTOK PACTCHHH, )KUBOTHBIX,
rpuooB.

JlaGoparopHasi padora Ne 2
«M3ydeHune cTpoeHHsI KIETOK
pacTeHuil, KUBOTHBIX, TPHOOB H
OaKTepHii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpEenapaTax u ux
OTIHCaHHE»

§ 19

0.5

bubmuoreka [JOK

https://m.edso0.ru/863e6ffOhttps://m.edsoo.r

u/863e716¢

Hexnerounsie ¢hopMBbl )KU3HH.

Bupycer u 6akrepuodaru.
§ 20

Crpoenue knetku. § 14-20

bu6mmoreka [IOK
https://m.edso0.ru/863e7540

OOMeH BelecTB WM METad0Iu3M bu6mmorexa [IOK
§ 21 https://m.edso0.ru/863e766¢
DHepreTudyecknitooMeH bubnmnoreka [JOK
§ 22 https://m.edsoo.ru/863e7aae
[Tutanue B kieTke. DOTOCUHTES. bu6mmoreka [JOK
§ 23-24 https://m.edso0.ru/863e7c98
XemocuHTEe3 bu6mmoreka [IOK
§25 https://m.edso0.ru/863e7c98
onentiecut Ko Busmnorexa LOK
§ 26 https://m.edsoo0.ru/863e796e

Tpancnsus — GuocuHTe3 Oernka.
Perynsauus TpaHCKpUIIITUH U
TPAHCIIALNHU B KJIETKE.

bubmuorexa [JOK
https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
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§ 26-27

OOMeH BelecTB U YHEPTUH B

KIJICTKEC
§ 21-27

Tema 5. PasMHoOKeHME U

HHAMBHUAVAJBHOEC PA3ZBUTHE

OPraHU3MOB.
JKW3HEHHEBIN UK KIIETKU.

§ 28
Jlenenue kiaeTku. MuTo3.

Jlaboparopnasi padora Ne 3
«Habnronenne MuTo3a B KJIeTKax

KOHYHMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpPOIIPEIapaTax»
§29

Meiio3

§ 30

@DopMBI pa3MHOKEHUS
opranusmos. becnonoe
pa3MHOKEHUE.

§ 31

@DopMBbI pa3MHOKEHUS
opranusmos. [lonosoe
pa3sMHOXEHHUE.

§32

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e796e

bu6mmoreka [IOK
https://m.edsoo0.ru/863e7dc4

bubmuorexa [JOK
https://m.eds00.ru/863e7dc4

bu6mmoreka [JOK
https://m.edso0.ru/863e7f4a

bu6mmoreka [JOK
https://m.edso0.ru/863e81b6https://m.edsoo.

ru/863e831e

bubmuorexa [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo.

ru/863e831e



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
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OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJ1eToK. OII010TBOPEHHE.
JlaGoparopHasi padora Ne 4
«M3yueHune cTpoeHuUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX

MHUKpOIpenapaTax»
§ 33

OnonoTBopeHue.
§ 34

I/IH,I[I/IBI/II[yaJ'IbHOCP A3BUTUCOPTaHU
3MOB
§35

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6

bubmuorexa [JOK
https://m.edso0.ru/863e81b6

bubmuorexa [JOK
https://m.edso0.ru/863e8436

NunuBuayansHOE pa3BUTHE.
OMOpHOHANBHBIN NEPUO/I.
§ 36

bu6mmorexa [IOK
https://m.edso0.ru/863e8436

NuauBuayansHOE pa3BUTHE.
[TocToMOpHrOHATEHBIRTIEPHO/I.

§ 37

PazMHOXkeHUE U MTHANBUAYATbHOE
pa3BUTHE OPTraHU3MOB

§ 28-37

Tema 6. HacieiCTBEHHOCTh M
M3MEHYHMBOCTH OPraHHU3MOB
I'enetnka — Hayka o

HaCJICACTBCHHOCTH U
HU3MEHYHNBOCTH

§ 38

bu6mmorexa [IOK
https://m.edso0.ru/863e8436

bubmuorexa [JOK
https://m.edso0.ru/863e8436

bubmuorexa [JOK
https://m.eds00.ru/863e86f2



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
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https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
CKpEIIMBaHHE

§39

bu6mmoreka [IOK
https://m.edso0.ru/863e8878

MHoskxecTBEeHHBICAIIENH.
AHaIM3UpyOLIEECKPEIIMBAHUE.
§ 40

bubmuoreka [JOK
https://m.edso0.ru/863e8878

CocrapiieHue MpoCTEUIINX CXeM
CKpelIUBaHUA.

JIuruOpuiHOE CKpeIMBaHHE.
3aK0H HE3aBUCHUMOI'O
HACJICIOBaHMsI IPU3HAKOB

§41

3aKOHOMEPHOCTH CKPCIIUBAHHMS.
JlaboparopHasi padora Ne §
«M3yueHne pe3ynbpTaToB
MOHOTHOPUAHOTO U IUTHOPUIHOTO
CKpEIIUBaHUS Y TPO30(HIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»

CHCHHCHHOG HacJICJOBaHUC

IIPU3HAKOB. XpOMOCOMHas TEOPHUsI

HACJIEICTBEHHOCTH.
§ 42

BzaumojelicTBre HealIeIbHBIX
T'€HOB.

§43

IMuronnma3zmaTuyecKas
HaCJICJICTBEHHOCTb.

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e8878

bubmuoreka [JOK
https://m.eds00.ru/863e89a4

bu6mmoreka [JOK
https://m.edsoo0.ru/863e89a4

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

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



https://m.edsoo.ru/863e8878
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§ 44

I'enetruka noma. Hacienosanue
IIPU3HAKOB, CLIETIJICHHBIX C [10JIOM
§ 45

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU

§ 38-45

N3MeHYNBOCTD.
HenacnencrBeHHast '3MEHUYHUBOCTb.
Jlaboparopnasi padora Ne 6.
N3yuenneMoaupukamoHHONN3Me
HYHMBOCTH,
[OCTPOECHUEBAPUAIIMOHHOTOps1a U
BapUALIMOHHOMKPUBON»

§ 46

HacnencrBeHHas HU3MEHYMBOCTD.
Bunel myranuii. Jlaboparopuas
padora Ne 7. «AHanu3 mytauuii y
Jp030(UIIBI HA TOTOBBIX

MHKpOIIperapaTax»
§ 47

0.5

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e8c60

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

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

bu6mmorexa [IOK
https://m.edso0.ru/863e8efe

[IprunHBl MyTaLUN.
ComaTnueckue U reHepaTUBHbIE
MYTalUH.

§ 48

I'enerukauenosexa. Meronsl
HCCIIEI0BAHMS.

§ 49

I'enernka u 310poBbE

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

bubnmnoreka [JOK
https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e8c60
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§ 50

[TpoGnemMbl reHeTnYecKon
0e30macHOCTH

§ 51

CocraBieHue pogoCIOBHOM.
IIpakTnyeckas padora Ne 2.
«CocraBneHue 1 aHaIu3
POJOCTOBHBIX YEIIOBEKA.
['eHeTHyecKuil MPOTHO3 U MEIUKO-

TCHCTUYCCKHUEC KOHCYJIbTAIUU, UX
MMPAKTUYCCKOC 3HAUCHHUC.

0,5

bu6mmoreka [IOK
https://m.edso0.ru/863e8d78

bu6mmoreka [IOK
https://m.edso0.ru/863e8d78

bubmuorexa [JOK
https://m.edso0.ru/863e8d78

3aKOHOMEPHOCTH U3MEHUYUBOCTH

§46-51

bu6mmoreka [IOK
https://m.edso0.ru/863e8d78

Tema 7. Cesiekniusi OpraHu3MoB.
OCHOBBI OMOTEXHOJIOTHH.
Cenekius Kak HayKa U Iporece

§64

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

MeTtoabl ¥ JOCTUKEHHUSI CEIEKLIUU
pacTeHUH U KUBOTHBIX

§65-66
BI/IOTCXHOJ'IOFI/ISIKaKOTpaCJIBHPOI/ISB
OJCTBa

§68

BIIP/TectupoBanue Ha
IIPOMEKYTOUYHOM aTTeCTalluU

bu6mmorexa [IOK
https://m.edso0.ru/863e9214

bu6mmoreka [JOK
https://m.eds00.ru/863e9336

Okckypcusi «OCHOBHBIE METOIBI U
JIOCTH>KEHUS CEJIEKIIUN PACTEHUHN 1

bu6mmoreka [IOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8d78
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KHUBOTHBIX

OCHOBHBIE OHOJIOTHYECKHUE

3aKOHOMCPHOCTH.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

4,5

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



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

11 KJIACC

KosanuyecTBO4acoB
Ne Temaypoxa Be Komrpomusre | Mpaxrmseckie Haranzy JIeKTPOHHBbIeHU(POBHICOOPa30Ba
n/m qyeHus TeJIbHbIEpecypchl
ero  padoTsbI padoThbI
Tema 1. DBoJIIOLIMOHHAS
OM0JI0T M.
1. DBOJIIOIHUS U METOJIBI €& 1 bubnuorexa LHOK
H3yueHnst https://m.edsoo.ru/863ea20e
§52 (1 4) pedepar
Hcropus pa3zBuTus
MpeACTaBICHUI 00
5 spositonu. Y. JlapBuH u 1 bubnuoreka [IOK
' OCHOBHEIE ITOJIOXKEHHS €T0 https://m.eds00.ru/863e9570
TEeOpUHr
§52
Buz, ero xputepnu bubmmoteka IIOK

3 §53 Pedepar. https://m.edso0.ru/863e9570
ITonmynsauus kak
DJIEMEHTApHAs SAMHUIIA BH]IA
1 DBOJTIOITHH.

4 Jladoparopnasi padora Ne 1 1 05 bubmuoreka [JOK
«CpaBHEeHHE BHIOB 110 https://m.eds00.ru/863e99c6
MOP(}OIOTHUECKOMY
KPUTEPUIO»

§54
I'eHeTHyeckmii cocTaB 1 bubanoreka [JOK

TIOMYJISIIAMN.

https://m.eds00.ru/863e99c6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

§55

N3menenus reHodonia
MOMYJISIIUNA

bu6nmoreka [IOK
https://m.eds00.ru/863e99c6

6. 1
§56
bub6nmoreka [IOK
Bopnba 3a cyiecTBOBaHHE U https://m.eds00.ru/863e99c6
7. e€ GpopmbI 1
§57
8 EctectBeHHbIi 0TOOD U €ro 1 Bbu6moreka [JOK
' dopmer §58 https://m.edso0.ru/863e9ed0
N3onupyromune MexaHU3Mbl
9 JBrOKyILIHE CHIIBI 1 bubmuoteka [IOK
' (a;memeHTapHBIE HAKTOPHI) https://m.edso0.ru/863e9da4
HBOJIIOLIUN
§59
Muxpossoronus.l'eorpaduy
10. | ©CKOe BHI000pa3oBaHHE. 1 But6morexa [IOK
' https://m.edsoo.ru/863e9cle
§60
Muxkposomtonus.buonornyec bu6muoreka [JOK
1 KO€ BUI000pa3oBaHue. L https://m.edsoo.ru/863e9cle
§60
12.  Maxkpossomonus.JJoka3arensc 1 bu6muoreka [JOK



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

TBa MaKpO3BOJOIHH.
§61

https://m.edso0.ru/863e9cle

Pe3ynbTate! 3BOMIOLMY:
npUCIocOo0JICHHOCTD
OpPra’Hu3MoOB U
BUI000pa30BaHUE.
JlaGoparopHasi padora Ne 2

bu6nmmoreka [IOK

13 «Omnucanue 05 https://m.edsoo.ru/863e9fde
MIPUCTIOCOOICHHOCTH
opraHu3ma u €€
OTHOCHUTEIIEHOTO XapaKTepar»
§62,
HeobOpaTtumocTs 3BOTIOIINN
14 TwubBI PBOIIOIIMOHHBIX bu6nmorexa LIOK
' U3MEHECHHI. https://m.edsoo.ru/863e9cle
§63
Hampasnenus u nyrtu bubmuoreka [IOK
15. MaKpO3BOJTFOIIHH https://m.eds00.ru/863e9cle
§63
bubmmoteka IIOK
16. DBOJIIOIMOHHAS OHOJIOTHSI. https://m.edsoo.ru/863e9cle
§52-63
but6mmorekxa [IOK
CeJieKIHsI OPraHHU3MOB. https://m.edsoo.ru/863e9cle
17 OcHOBBI 0MOTEXHOJIOTHH.

OCHOBHBIE METO/BI CEJNEKINU
¥ OMOTEXHOJIOTUH.
§64



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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18.

19.

3aKOH TOMOJIOTMYECKHUX PSIZIOB
HaCJIEICTBEHHOM
N3MCHYHNBOCTH.

§65

Meroapl ceneKuuu pacTeHUn
§65

bub6nmoreka [IOK
https://m.edso0.ru/863e9cle

bubnunoreka LIOK
https://m.edso0.ru/863e9cle

20.

MCTOI[I:ICGJIGKHI/II/DKI/IBOTHBIX

§66

bubnunoreka LIOK
https://m.edso0.ru/863e9cle

21.

22.

CenexuusMUKpOOPTaHU3MOB.
§67

CoBpeMEHHOE COCTOSIHME U
MEPCIICKTUBLI OMOTEXHOJIOTUH.

§68

bubnunoreka LIOK
https://m.edso0.ru/863e9cle

bubnuoreka [{OK
https://m.edso0.ru/863e9cle

23.

24.

Cenexuust oprann3MoB.§64-68

OCHOBBI OMOTEXHOJIOTUU.
§64-68

bubnuoreka [{OK
https://m.edso0.ru/863e9cle

bubnunorexa LIOK
https://m.edsoo0.ru/863e9cle

25.

Tema 2. BosHUKHOBeHHE U

pa3BHTHE KM3HU HAa JeMJie

but6mmoreka [IOK
https://m.edso0.ru/863ea48e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea48e

— AHTPOIIOI'CHE3.
COBpeMCHHaH CUCTEMa
OpTraHu4€CKOro Mupa
§69

DBOITIOLNS YEIOBEKA

26. (aHTpOIIOTEHE3) bubamorexa LIOK
https://m.edsoo.ru/863eac2c
§70
BIDKYIIHECHIIBI ((paKTOPBI
27. fHTpOZI]:FCHCSa @ P Bubmmorexa HOK
§71 https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIMM 3BOJIOLMH
28 yesnoBeka. [Ipaponuna bubnnorexa [JOK
" desnoBeka https://m.edsoo.ru/863ead44
§72
YenoBeueckue pachl U
29 MPUPOJHBIE a/IallTallUN bubnnorexa [JOK
" yesoBeka https://m.edso0.ru/863eaea2
§73
Bo3HukHOBEHHE U pa3BUTHE bubmuoreka [IOK
30.  xu3HM Ha 3emie https://m.edso0.ru/863eaea2
§69-72
31 AHTpOIIOTeHe3 bubmmnoreka HOK
' §69-72 https://m.edsoo.ru/863eaea?
Tema 3. Opranu3msl U bubnuotexa [JOK
3. OKPY/KaIas cpeaa. https://m.edsoo.ru/863eaeca2
OKOJIOTHSIKAKHAYKa
§74
33. Cpenpl oOuTaHus U bubnunorexa LIOK



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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HKOJIOTHYECKUE (PAKTOPBI.
buornueckue GpakTophl

§75

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

AlGuotnueckue GakToOpHbI.
JlabopaTopnasi paGora Ne
3. «Mopdomornueckue
O0COOCHHOCTH pacTeHH U3

bubnuoreka [IOK

34. pasHbIX MeCT OOHTAHHA. 05 https://m.edsoo.ru/863eb10e
JlaboparopHasi padora Ne 4.
«BnusHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEyCay
§75
MecTooOuranue u bubmuoreka [IOK
35. | DKOJOrHYECKUE HUIIH https://m.edsoo.ru/863eb10e
§76
OCHOBHBIE THUITBI bubnuoreka [{OK
qp, | OKOTOTHYECKHX https://m.edsoo.ru/863eb10e
B3aMMOJICHCTBHIA.
§77
Koukypenrtnbie bubmmnoreka HOK
37. B3aUMOIEHCTBHUSL. https://m.eds00.ru/863eb10e
§78
DKOJOTHYECKHE bubnuotexa [JOK
XapaKTePUCTHKH TOMYJISIINH. https://m.edsoo.ru/863eb10e
38, IIpakTuyeckas padora Ne 2 0.5

«IToacyéT MIOTHOCTHU
MOIYJISIUUNA pa3HbIX BUIOB
pacTeHun»



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

§79

39 JlnHamuka nonyJasiuu bub6nmoreka [IOK
' §80 https://m.edsoo.ru/863eb10e
OpraHu3Mbl U OKpYy>Karoiast bubmuorexa [JOK
40. = cpena. https://m.edsoo.ru/863eb10e
§74-80
Tema 4. CooOmecTBa 1
IKOJOTHYECKHEe CHCTEMBI.
CooOmiecTBa OpraHu3MoOB —
OHoLIeH03. DKOJIOTHYECKHe
CUCTEMBI
4]. (3xocuctemsl)[IpupoiHbIC bubmroreia LIOK
https://m.edso0.ru/863eb46a
KOCUCTEMBI.
AHTpPOIIOT€HHBIE
9KOCUCTEMBbI
§81
42 CrpyxTypa coodecTsa. bubmmorexa LIOK
882 https://m.eds00.ru/863eb46a
B3anMocBs3b OpraHusmMoB B bubmuoteka [IOK

43.

coo011ecTBax.
§83

IIumeBrie nenu

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

bubnunorexa LIOK

44, $84 https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTETH Bubmnorexa LIOK
45, IKOCHUCTEMBI. DKOJOTHUECKIE

nupaMuJbl.

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



https://m.edsoo.ru/863eb10e
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§85

W Bt BuGamorera LIOK
$86 https://m.edsoo.ru/863eb5fa
YenoBeuecTBO B

47. ouochepe3emn bubamorexa LIOK
§87 https://m.edsoo.ru/863eb5fa
CocylecTBOBaHHETTPUPOIBI

48. u qeiI:BequTBa . bubmmorexa LIOK

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

§88
CooO1ectBa u bubnuorexa [IOK

49, 9KOJIOTHYECKUE CHCTEMBI https://m.edsoo.ru/863ebale
§81-88
Bo3HMKHOBEHUE U bubnuorexa [IOK
pa3sBHTHE JKH3HM HA 3emJie https://m.edsoo.ru/863ebale

50. Ucropus xu3Hu Ha 3emiie u
METO/IbI €€ U3yYEHUS
§89
I'umoTe3sl TpOUCXOKICHUS

51. KU3HU Ha 3epMne " bubamorexa LIOK

https://m.edso0.ru/863ea5a6

§90
OCHOBHBIE 3Tarbl Pa3BUTHS

52. JKM3HHU Ha 3emiie. ’ bubmoreia LIOK
§91 https://m.edso0.ru/863ea5a6
PazBuTue xu3Hu Ha 3emiie

53 I10 3pBI APEBHEUIIEH U bubmuorexa [JOK

JIPEBHEN KU3HMU.
§91

https://m.edsoo.ru/863ea6be
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Pa3ButHe XU3HU B ME€3030€ U

bubnunoreka LIOK

>4 KaitHo30¢e.§91 https://m.edsoo.ru/863ea6be
OCHOBHBIC 3TaIlbl YBOJIFOIUN
PaCTUTEILHOTO W JKUBOTHOTO
MUpA.

55, IIpakTnyeckas padora Ne 1 05 Bu6muoteka [JOK
«M3y4eHune uCKOmaeMbIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PAaCTCHUH 1
JKUBOTHBIX B KOJIJICKITHSIX)

§91
3aKOHOMEPHOCTHCYIIECTBOBA

56, sBioc Q)F:: pbi v bubnuoreka [{OK

https://m.edso0.ru/863ebd16
§ 92
DKCKypcHs «IBOIOIHUS
57. OPraHM4YeCcKOro Mupa Ha bubmorexa LIOK
https://m.edso0.ru/863ebd16
3emiie»
buochepa —
58 rio0anbHasIKOCHUCTEMA3eMIT bubmmoteka IIOK
" om https://m.edsoo.ru/863ebb5e
§93
HUTO0roBoe noBTOpEeHUE bubnuoreka [{OK
(pe3epBHOE BpeMsi) https://m.edsoo.ru/863ebb5e
buoiorus kak Hayka.
59.
JKuBble cCTEMBI I X
OpTaHHU3aIUsI
XUMHUYECKU COCTaB B but6mmorekxa [IOK
60. = cTpoeHHe KIETKH https://m.edsoo.ru/863ebb5e

§ 5-13



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
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OOMeH BeIIEeCTB ¥ SHEPTUHU B bubmmoreka [JOK

61.  kierke 1 https://m.edsoo.ru/863ebb5e
§ 21-27
PasmHoOXeHUE 1 bubnunoreka LIOK

gp  MHIAHBHIyalbHOE pasBHTHE 1 https://m.edsoo.ru/863ebb5e
OpPTaHU3MOB
§ 28-37
3aKOHOMEPHOCTHU bubmmoreka [JOK

63. = HacIeICTBEHHOCTH 1 https://m.edsoo.ru/863ebb5e
§ 38-45
3aKOHOMEPHOCTHU bubnnorexa [JOK

64. U3MEHYHUBOCTH 1 https://m.edsoo.ru/863ebb5e
§46-51

65 DBOIOIMOHHAS ONOIOTHA. 1 bu6nmoreka LIOK

- §52-63 https://m.edsoo.ru/863ebb5e

Bo3sHukHOBEHHE U pa3BUTHE bubmmnorexka HOK

66.  >xu3HUM Ha 3emie 1 https://m.edsoo.ru/863ebb5e
§69-72
Opranu3Mbl 1 OKpYyKaromas bubmuoreka [IOK

67.  cpena. 1 https://m.edsoo.ru/863ebb5e
§74-80
CooOmiecTBa u bubnuoreka [IOK

68. = 9KOJOTHMYECKHE CUCTEMBI 1 https://m.edsoo.ru/863ebb5e
§81-88

OBIIEE KOJIMYECTBO YACOB I10 68 95

[NPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC

KonnposepsiemoropesyJjbtara

IIpoBepsiembie NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeTHEro
0011ero oopa3oBaHus

ChopMupoBaHHOCTb 3HAaHUM O MeCTe U PO
OMOJIOTMH B CUCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHHUU COBPEMEHHOH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa U HAYyYHOTO MUPOBO33PEHUS;
O BKJIAJE€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOroB B pa3BuUTHE OuosOruu; (yHKIMOHAIHHOU
IrPaMOTHOCTH 4E€JIOBEKa Ul pEIICHUs >KU3HEHHbIX

3aa4

YMeHne packpbiBaTh COIEpKaHHE OHOJIOTHMUECKHUX
TEPMHHOB W TIOHSTHUNA: XU3Hb, KJIETKA, OPTraHU3M;
MeTabonmu3sM (0OMEH BemeCTB M IpEBpaIleHHE
SHEPTrUM), TOMEOCTa3 (caMOperyssius), YpOBHEBas
OpTraHM3aIMs JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE
(penmpoaykuusi), HACIeACTBEHHOCTh, W3MEHUYHUBOCTbD,

pPOCT U pa3BUTHE

YMeHnue u3JjaraTh OHOJOTHYECKHe TEOPUH
(keTouHass, XpPOMOCOMHAasi, MYTaI[MOHHAs), 3aKOHBI
(I'. Mengens, T. Moprana, H.W. BaBunosa) u yuenus
(0 1meHTpax MHOrooOpa3wsi W  TPOUCXOXKICHUS
KynbTypHbIX pactenuit H.M. Bapunoma), onpenensitsh
TPAHUITBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM

YMeHue BiaieTh METOJaMU HAy4yHOIr'o IO3HaHUS B
Oounonorun (HaOJIOJICHUE U OMHCAHUE KUBBIX CHUCTEM,

MPOIECCOB M SBJICHUM; OpraHu3alvs W MPOBEICHHE

OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHKCHHC
THUIIOTEC3bI; BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYEMBIMHA BCJIIMYNHaAMU, 00BsACHEHHE

MOJYYECHHBIX PE3YJIbTATOB, UCIIOJb30BAHHBIX HAYYHBIX
MOHATUM, TEOPUM U 3aKOHOB; YMEHHE JI€JIaTh BBIBOJBI

HA OCHOBaHUH MOJTYYEHHBIX PE3YJIbTATOB)

YMmenue BBIACIIATH CYIICCTBCHHBIC TPU3HAKU BUPYCOB,




KJIETOK TPOKApUOT MU SYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJICTOYHBIX OpraHU3MOB; 0COOCHHOCTH
MIPOIIECCOB OOMEHa BEIISCTB M MPEBPAICHUS YSHEPTUU
B  KIeTke, (oTocuHTe3a,  IJIACTUYECKOTO |
OHEPreTHYECKOT0 OOMEHa, XEMOCHHTE3a, MHUTO3a,
Melio3a, OIIOIOTBOPEHHS, Pa3MHOXEHHS,

WHAUBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3)

YMeHue TPUMEHSTh TOJNYYCHHBIE 3HAHUA  JUIS
O0OBSICHCHHUSI OMOJIOTMUECKHX IPOIECCOB M SBJICHUH,
JUIL  TPUHATHS ~ TNPAKTHYECKUX  PCIICHWA B
IIOBCEIHEBHOM JKM3HM B IEIIX  OOecIreueHust
0€30MacHOCTH  CBOETO  3J0POBBbSI W 3JIOPOBBS
OKPYXKAIOIIMX JIF0eH, COOMIOACHHS] HOPM IPaMOTHOTO
MOBEICHHUA B OKpYXKalolllell MpUPOTHON  cpene;
IMOHUMaHue HEOOXOIUMOCTH HCIIOJIb30BaHMS
JOCTHIKEHUH COBPEMECHHOM ouoaoruu u
OHMOTEXHOJIOTUH IS parMoOHAIBHOTO

MPUPOIONOIB30BaAHUS

YMmenue peuaTh 3JIEMCHTAPHBIC TCHECTHUYCCKUC 3aJauU
Ha MOHO- U }II/IFI/I6pI/I)1HOC CKpCUHIMBAHHUE, CHCIIJIICHHOC
HacJI€J0BaHUC, COCTaABIATH CXEMBI MOHOI‘I/I6pI/I)1HOFO
CKpeIIuBaHuA A  TIPCACKA3daHUSA  HACJICOOBAHUA

IMPU3HAKOB Yy OpTaHU3MOB

VYMeHue BBINONHATh Ja0OpaTOpHbIE M NPaKTUYECKHE
paboThl, coOmoiaTh NMpaBuia Npu padote ¢ yd4eOHbIM

1 J1abopaTOpHBIM 000PYA0BaHUEM

VYmMmenue KPUTHUYCCKU OLICHUBATH U MHTCPIIPETUPOBATH
nHpopmaIuio OMOJIOTUYECKOTO COJIEpXKaHUS,
BKJTIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3UYHBIX
HUCTOYHUKOB (CMU, HAyYHO-TIONYJSPHBIE
MaTepI/IaJ'IBI); OTUYCCKHUC ACIICKThI COBPEMECHHBIX
HUCCIEA0BAHUN B OMoJIOTHH, MEOULINHE,

OHMOTEXHOJIOTHHA

10

VMeHne co3iaBaTh COOCTBCHHBIC ITHUCBMEHHBIE H
yCTHBIE — cooOmeHus, 0000mas  OHOIOrHYECKYIO
I/IH(I)OpMaL[I/IIO N3 HCCKOJIbKUX UCTOYHUKOB, I'PaMOTHO

HCITOJIH30BATh MOHATUHHBIN anmapat OuoJIOTHI




11 KUIIACC

KonnposepsiemoropesyJjbtara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

ChopMupoBaHHOCT 3HAHMH O MeECTE€ H  POJIU
OMOJIOTUY B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PCHHS,
0 BKJIAJC POCCUHUCKUX M 3apyOCKHBIX YyUEHBIX-
OMOJIOrOB B pa3BUTHE OMONOTUU; (YHKIMOHATIHHOU
IPaMOTHOCTH YEJIOBEKA IS PEIICHHUS >KU3HCHHBIX

3aga4

YMeHne packpbiBaTh COAEpKaHHE OMOJIOTHMUYECKHUX
TEPMHHOB W TIOHATWH: BHJ, TOIYJISIHS, TCHODOHI,
HBOJIIOLIMS, JIBHXKYLIUE CHIIBI ((paKTOpBI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUA000pa3oBaHUE,
IKOJIOTHYECKHE (PaKTOPBI, IKOCHCTEMA, IMPOJIYIICHTHI,
KOHCYMEHTHI, PEIMYIEHTHI, e MTUTAHWS,

HKOJIOTHYECKas MUpamMuia, OMoreoreHos, onocdepa

Ymenue U3J1arathb Ouosiornyeckue TEOpUn
(oBomonimonHas Teopus Y. JlapBuHa, CHHTeTHUYECKas
TEOpUs DHBOJIIOLMM), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimieBoro cxoxacrsa K.M. bapa, uepenoBanus
IJIABHBIX HamnpasiieHWd M nyred sBomounn A.H.
CesepiioBa, yuenusi o 6moctepe B.U. Bepuanckoro),
ONpEeAeNATh TPaHUIBl UX MPUMEHHUMOCTH K KUBBIM

CHUCTEMaM

YMeHue BIIaJIeTh METOJaMH HAy4YHOTO TIO3HAHHS B
Oounonorun (HaOJIOJICHUE U OIMHMCAHUE KUBBIX CHUCTEM,

nmponeccoB " HBHCHHﬁ; opranu3anus U HNPOBCACHUC

OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHKCHHC
THUIIOTE3BI; BBIABJICHUC 3aBUCHUMOCTH MCXKOY
HCCICAYEMBIMHA BCJIIMYNHaAMU, 00BsACHEHHE

MOJYYECHHBIX PE3YJIbTATOB, UCIOJb30BAHHBIX HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB; YMEHHE JI€JIaTh BBIBOJBI

HA OCHOBaHUH MOJTYYEHHBIX PE3YJIbTATOB)

VYmMmenue BBIACTIATDH CYIICCTBCHHBIC IMPpU3HAKA




CTPOCHUS OHOJIOTHYECKHUX 00BEKTOB: BUJIOB,

MO YJISALAH, [IPOAYLICHTOB, KOHCYMEHTOB,
PEIYIICHTOB, OMOreOICHO30B U JKOCHCTEM;
0COOCHHOCTH MPOLIECCOB HACJICICTBEHHON
W3MEHUYUBOCTH, €CTECTBEHHOTO otOopa,

BU000pa30BaHus], MPUCIIOCOOIECHHOCTH OPraHU3MOB,
JEHCTBUS HKOJOTHUECKUX (DAKTOPOB HAa OpPraHU3MBI,
IIEPEHOCA BELIECTB U IIOTOKA YHEPIMH B IKOCUCTEMAX,
AQHTPOIIOICHHBIX W3MEHEHUH B DJKOCHUCTEMax CBOEH
MECTHOCTH, KpyroBOpoTa BEILIECTB u

OMOre0OXMMHYECKHUX IIMKJIOB B Onochepe

VYmenune IMPUMCHATH IIOJIYYCHHBIC 3HaAHUA JJIA
00BsICHEHUSI OMOJOTHMYECKUX MPOIECCOB U SIBICHUIA,
JUIsT  TPUHATUS ~ MPAKTUYECKUX  pElIeHHH B
HOBCCILHCBHOﬁ KHU3HU B neiaAax O6CCHC'—IGHI/I$[
0€30MacHOCTH  CBOETO  3J0POBbsI U 3JI0POBBS
OKPYXKAIOIIMX JIFOJIeH, COOMI0ACHHUSI HOPM IPAaMOTHOTO
MOBEICHUSI B OKPYXKamOUIEd NPUPOJHOM  CpEIE;
IIOHUMaHUuE H€O6XO)II/IMOCTI/I HCIIOJIb30BaHUA
JOCTH>KEHU I COBPEMEHHOM ouonoruu JUTSt

panrOHAJIBHOT'O TPpHUPOAOIIO0JIb30BAHUA

YMmenue peuiatb  3JICMCHTAPHBIC OMOJIOTHYECKHUE
3aaa4u, COCTaBJIATb CXCMbI IICPCHOCA BCIICCTB U

SHEPruM B 3KocucTeMax (Leny MUTaHus)
VYMeHue BBINONHATh Ja0OpaTOpHbIE M NPaKTUYECKHE
paboThl, coOroaaTh npaBuia npu padborte ¢ ydeOHbIM

1 J1abopaTOPHBIM 000PYAOBaHUEM

YMeHne KpUTHYECKH OIEHUBATh U MHTEPIPETHPOBATH
uH(pOpPMAIIHIO OMOJIOTHYECKOTO CoZIepKaHus,
BKJIFOYAIOUTYIO TICEBJAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX
HCTOYHUKOB (CMU, HAYyYHO-TIOYJISIPHBIE
MaTepHuabl); paccmaTpuBaTh ro0anbHBIC
AKOJIOTUYECKHE pPOOIIEMBI COBPEMEHHOCTH,
dbopMUPOBATh MO OTHOIIEHHWIO K HUM COOCTBEHHYIO

IMO3UIIHAIO

10

YMCHI/IG CO31aBaTh COGCTBGHHBIG IIMCBMCHHBIC H
YCTHBIE  COOOIIEHUsI, 0000mas OWOIOTHYECKYIO

MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO




UCTIOJIb30BaTh MOHATHHHBIN anmapar OHoI0run




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMbliidjieMeHTCOEPKAHUS

buonoruskaknayka

11

Buonoruss — nayka o >xuBoil mpupone. Ponmp Ouonormn B (HOpMUpPOBaHUU

COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CHCTEeMaONOIOTHUECKUXHAYK

1.2

2.1

2.2

3.1

MeTonbl MO3HAHUS >KUBOM TPHPOIBI (HAOIOJCHUE, DKCIEPUMEHT, OIHCaHUE,
U3MepeHue, KiaacCH(HKaIMsa, MOJCIUPOBAHUE, CTaTHCTHYCCKas o00paboTKa
JTAHHBIX )

JKuBble cucTeMBl U HX OpraHu3anusa

Kupble cuctembl (OHMOCHMCTEMBI) Kak MpeaMeT uzydeHust ouonoruu. CBoiicTBa
OMOCHCTEM M MX pazHooOpasue
YpoBHH oOpraHuzan OHOCUCTEM: MOJIEKYIISIPHO-TEHETUYECKHH, KIETOYHBIH,

OpraHU3MEHHBIN, OMYJIALMOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHBbIN
XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKH

XHUMHUYECKHM COCTaB KIETKH. XHWMHYECKHE DJIEMEHTHI: MaKpO3JIEMCHTBI,
MHKPO3JICMEHTEI. Bona U MUHCpAJIbHBIC BCHICCTBA. q)yHKHI/II/I BOJABI H

MHHCPAJIBbHBIX BEIICCTB B KIICTKE. HOI[)Iep)KaHI/IeOCMOTI/I‘leCKOFO6aHcha

3.2

3.3

benku. CoctaB u cTpoeHne O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble M 3aMEHUMBbIE AMHHOKUCIOTHI. AMHHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYphl OEITKOBON MOJIEKYIbI (IepBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XHMHUECKHe CBOMCTBa OenkoB. buonormueckue
GbyHKIIMN OEIKOB.

®epmeHThl — Onosoruueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIN
LIEHTD, cyOcTpatHas cneuu(UIHOCTb. KodepmeHTs!. BurtamuHsl.

OTnnuusihepMEeHTOBOTHEOPraHNYECKMXKATATN3aTOPOB

VYraeBoasl: MOHOcCaxapusl (TJII0K03a, pudo3a M J1e30KCUpru003a), AUCaXapHIbl
(caxapo3a, JakTo3a) W TOJMcCaxapuabl (KpaxMmaj, TJIMKOTEH, IIEJUII0JI03a).
buonorndeckue QyHKIIUU YTIEBOIOB.

Jlunuasl:  TpUrIMUEpUAbl,  cTepounsl,  pocomumuasl.  [mapoduibHO-
ruapodoOHbIe cBoWcTBA. buonormyeckue ¢yHkuun gunuaoB. CpaBHEHHE

Yri€BOd0B, OEJIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPIUH

3.4

Hyxnennoseie kucnotel: JIHK 1 PHK. HykneoTuipl — MOHOMEpBI HYKJI€MHOBBIX




kucinotr. Crpoenne u ¢ynkmuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpOeHHUE U (PYHKIHH

3.5

Luronorusa — Hayka o kierke. Knerounas teopusi. MeTOabIM3yUEHUSIKIETOK

3.6

3.7

Knerka kak menoctHas xwuBas cuctema. OOImMe NpU3HAKK KJIETOK: 3aMKHYTast
HapykHas MeMOpana, moiyekyiasl JIHK kak reHermdeckuil ammapar, cucTeMa

cuHTe3a OeJka

Tunsl KJIETOK: dyKapuoTHUECKas U mpokapuotruueckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHUeckor KieTku. Kierounas crenka Oaktepuit. CTpoeHue
AYKaApUOTUUECKOU KJIETKU. OCHOBHBIC OTJIMYMS PACTUTEIILHOW, >KUBOTHOW U

TpUOHOI KIIETKU

3.8

3.9

3.10

4.1

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIMKC, HX
¢ynkum. [Inasmarudeckas memOpana, e€ cBoiictBa u ¢pyHkiun. Lluromnasma u eé
opraHonsipl. OHOMEMOpaHHbIE OpPraHOWABI KIETKH: SHJOIUIa3MaTHYecKas CETh
(OIIC), ammapat ['onbku, nu3ocombl. [loyaBTOHOMHBIE OpPraHOMABI KIIETKH:
MUTOXOHAPUM, IIactuabl. lIpoucxoxaeHue MHUTOXOHAPUM M miuactui. Bunel
wiactu. HememOpaHHble OpraHoubl KJIETKH: PUOOCOMBI, KJIETOYHBIH LEHTD,

PECHUUKH, KTyTUKU. DYHKIIMMOPraHOUAOBKIETKU. BKiroueHus

SAnpo — perynatopHblii LeHTp KieTku. CTpoeHue sapa: siiepHas 000JI0uKa,
KapHuoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

TpaHCIIOPTBENIECTB B KIIETKE

Kn3HenesaTenbHOCTBKIETKI

OOMeH BemiecTB, WM METa00JIM3M. ACCUMWISIHS (TUIACTHYECKU OOMEH) H
JUCCUMUIIALINAS (PHEPTrEeTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTtabonu3ma. Tunbsl oOMeHa BellecTB: aBTOTPO(HBIN U rereporpodubii. Poib

(I)CPMCHTOB B OOMEHE BCHICCTB U MMPCBPALICHNUU SHECPTHUU B KIICTKEC

4.2

4.3

®dotocunrte3. CBeToBas u TeMHOBas ¢a3bl ¢poTocuHTe3a. Peaknmu GorocuHTe3a.
OddextuBHOCTh oTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3a IS KU3HU Ha 3eMiie.
Brnusnue ycnoBuit cpeapl Ha (OTOCHHTE3 M CHOCOOBI TOBBIMICHUS €TO
MIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHH.

XeMocHHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAu€HHE XEMOCHHTe3a IS

JKA3HU Ha 3emiie

DHepreTudyeckuii oOMEH B KIJeTKe. PaciierieHne BeIIeCTB, BBIJCICHUE W
AKKyMYJIUPOBAaHHE DJHEPTrUU B KJIETKE. OTambl JHEPreTUYECKOr0 OOMEHaA.
I'mukonu3. bpoxenne m ero Buabl. KucimopoaHoe okucieHue, WU KIETOYHOE

neixanue. DG HEKTUBHOCTEIHEPTETUYECKOT000OMEHa

4.4

Peakun marpuunoro cunrtesa. I'enerndeckas nadopmanus u JJHK. Peanuzanus

TreHeTHYeCKON uHdOpMaIMu B KIeTKe. [ eHeTWYecKuid KOJ WU €ro CBOWMCTBA.




Tpauckpumnus — matpuunblii cunte3 PHK. Tpancmsiums — O6uocunTte3 Genka.

Koauposanneamunoxucnot. Poiaspudocom B OnocuuTesedenka

4.5

Hexnerounsie ¢opmbl xu3HH — BUpychl. Mcropusi oTkpsiTus BupycoB (/1.H.
WBanoBckmii). OCOOEHHOCTH CTPOCHHS U IKU3HEACATEILHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, XUBOTHBIX U YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oymurens CIINda.

[Ipodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

KiteTounplii 1WKI, WU >KA3HCHHBIM [WKI KiIeTku. WHTepdasza w MUTO3.
[Ipomeccel, mpoTekaroniye B wHTEepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunreza JIHK. Crtpoenme xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIIL.
JlunonaHBIH W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMATHIBI.
LuTosornueckue OCHOBBI PA3MHOKEHUS M WHIMBUAYAJIBHOTO Pa3BUTHUS
OpraHu3MOB.

Henenue kinetrku — wmuTo3. Cramum muto3a. IIporeccel, mpoucxonasmme Ha

Pa3HbIX CTAAUAX MHUTO34d. buonornyeckuicMBICIMHUTO3a

@opMBl pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U MoyioBoe. Buabl OGecronoro
Pa3MHOKEHHUsI: JIeJICHUE HaJBOe, IMOYKOBAHHME OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pPa3MHOKEHUE.

I/ICKYCCTBGHHOGKJ’IOHI/IPOBaHI/IeOpFaHI/BMOB, CroO3HAYCHUCIJIACCIICKIITN N

5.3

5.4

5.5

[TonoBoe pazMHOXkEHHE, €T0 OTIAMYUSA OT OECIOI0ro.
Meito3. Cragum wmeiio3a. Ilpomecchl, mpoucxopsiipe Ha CTagusx Meiosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonormdeckuiicmbicn H

3HaYeHNEMEN03a

I'ameTorenes — mporecc 0Opa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. [lonoBbIe
JKEJIE3bl: CEMCHHHUKU U SIUYHUKU. O6paSOBaHI/Ie N Pa3BUTHEC IOJOBBIX KIIETOK —
ramMer (crmepmatro3ouj, SHIEKIeTKa) —  CIepMaToreHe3 U OOTeHEs3.
OCOOEHHOCTUCTPOCHUSASHIIEKIETOK M crepMaTto3ouioB.  OIUIOI0TBOpEHUE.

[TapTeHorenes

NunuBuayanbHoe  pa3BuTHe  (OHTOTeHE3).  OMOpPHMOHALHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPUOHATIBLHOTO PAa3BUTHUS Y MO3BOHOYHBIX YKMBOTHBIX:
npobiieHue, racTpyisiuus, opraHoreHes. IloctamOGpuonanbHOe pa3BuTue. Turbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TMPSMOE, HEMpsMOe (JTMYMHOYHOE). BrusHue
CpeIbl Ha pa3BUTHE OPTaHU3MOB; (AKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YpOJCTBA.

Poct u pazsutre pacteHuii. OHTOTeHE3 IIBETKOBOTO PACTEHHS: CTPOCHUE CEMEHHU,

CTauU pa3BUTUA




HaCJIGI[CTBCHHOCTB 1 USMCHYUBOCTHLOPIraHU3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3agauu resetuku. Mcropus pa3Butus reHeTUKU. BKitag poccHiCKUX
U 3apyOeXHBIX YYEHBIX B DPa3BUTHE TEHETHKH. MeToasl T'€HETHKH
(rudpu10I0OrNYECKUH, LUTOTCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUI ).
OcHOBHBIE T'€HETHYECKUE MOHATHSA. |'eHeTHYecKas CUMBOJIMKA, UCIOJIb3yeMas B

cXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBIEeHHbIe [. Menzaenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKoH eIWHOOOpa3usi THUOPUIOB IEPBOTO
nokonenus. IIpaBwino poMuHHMpOBaHWsA. 3aKOH pACILEIJICHUS IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JluruOpuHoe CKpemmBaHue. 3aKOH HE3aBUCHUMOIO HACIICAOBAHUS MPHU3HAKOB.
[{utoreHeTnyeckne OCHOBBI AUTHOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEE
cKkpemuBaHue.  lcnosb3oBaHuE — aHANM3HUPYIOLIErO  CKPEUIMBAaHUS I

OIIPpCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacieqoBaHue npusHakoB. Padora T. Moprana mo cCuerieHHOMY
HACJIEOBAaHWIO TIeHOB. HapyiieHwe cuHeIuieHHs TE€HOB B pe3yjbTare
KpOCCHHIoBepa. XpOMOCOMHasi TEOpUsl HaCJIeICTBEHHOCTHU. ['eHeTmueckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpENEICHHE I0Ja. AYTOCOMBI M IIOJIOBBIE
XPOMOCOMBI. ['omorameTHsbie u reTeporaMeTHbIe OpraHU3MBlI.

HaCJ'ICI[OBaHI/ICHpI/I3HaKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BuABI M3MEHUMBOCTH: HEHACIICICTBEHHAs W HACIIECICTBEHHAs.
Ponp cpempl B HEHACIEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJIU(UKAIIMOHHON HW3MEHYMBOCTU. BapuallMOHHBIM psA M BapuUalMOHHAas
kpuBas. Hopma peakunu npusHaka. KonnuecTBEHHbIE M KAUECTBEHHBIE IPU3HAKU

U UX HopMa peakiuu. CBolcTBaMOIU(PUKAITMOHHOMM3MEHYUBOCTH

HacnencrBenHasi, WJIM T'€HOTUIIMYECKAs, W3MEHUYMBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTh. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOWHAaTHUBHOM
W3MEHYMBOCTH. MyTalMOHHasT W3MEHYHBOCTh. Kiaccudukanuss MyTarui:
T€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYMHBI MyTaluii. MyTareHHble
dakTopbl. 3aKOH TOMOJIOTUYECKUX PSIJIOB B HACIEICTBEHHOUN m3MeHunBocTH H.U.

Basuiosa

I'enetuka uyenoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METONIBI TE€HETHKH
YeJI0BEKa: TeHeaIOTHYCCKH, OJM3HELIOBLIH, IIUTOTCHETUYCCKUH,
OMOXMMUYECKUH, MOJIEKYIsIpHO-TeHeTHYeckuil. COBpPEMEHHOE OIpeeeHne
FEHOTHIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUITUPOBAHKUE, B TOM YHCIIE C
nmomonipto III[P-amanu3a. HacneacTBeHHbie 3a0o0ieBaHMS YEIOBEKA: TCHHBIC

0oie3HH, OOJIE3HHM C HACIIEICTBEHHOW IMPEIpacHoOKEHHOCThIO, XPOMOCOMHBIE




7.1

Oone3nn. CoMaTHYeCcKHe M TEHEpaTHUBHBICE MyTaluu. [IpHHIUIBI 370pOBOTO
oOpa3a J>KW3HHM, [WArHOCTUKU, TMPOPUIAKTUKH W JICYCHHUS TEHETUYCCKUX
Oosie3Heil. MeuKo-reHeTHIeCKOe KOHCYJIbTHUPOBAaHUE. 3HAUYCHHUE MEIUITMHCKOM

TCHCTUKHU B IIPEAOTBPAIICHUHU U JICUCHUH I'CHETUYCCKUX 3a00/1eBaHNH YEeI0BEKa
CeJ’IeKHI/IﬂopraHI/ISMOB. OCHOBBIOMOTEXHOJIOTHU

Cenekusi Kak Hayka M IMPOLECC. 3apOXKICHHE CEJIEKIUMU U JOMECTHKALIUS.
Yuyenne H.M. BaBwimoBa o0 [EeHTpax TWPOUCXOXKICHUS € MHOT000pas3us
KYJIbTYpHBIX pacTeHuil. LleHTphIIpOnCXOXIeHUAIOMAITHUXKUBOTHBIX. CopT,

mnmopoaa, miraMm

7.2

7.3

CoBpeMeHHBIE METOJbI CeNeKIHMUA. MacCoBBIi M WHIMBHIYAJIbHBIH OTOOPHI B
CEJIEKIIMM PAacTeHUH M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIn3KopoacTBEHHOE
cKpelBaHue — UHOpuauHr. Yucras nuHus. CKpeluBaHHE YMCTBIX JIMHHUU.
I'ereposuc, unmu rubpuanas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIMHT.
Otnanénnas tubpuamsanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 U
[IOJIyYE€HUE TIOJIUIUIONAOB. JIOCTMIKEHHs CEeNEeKLUMU PACTEHUH, JKUBOTHBIX M

MHUKPOOPIraHHU3MOB

bruorexHonoruss Kak oTpacib INpPOU3BOACTBA. ['€HHAas WH)XKEHEpUsA. OTallbl
co3nanust pexomOunHantHoW JIHK u TpaHcreHHwplx opranu3moB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAJIBHOE PA3MHOKEHUE PACTCHUM.
KnonnpoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SANCTBEHHBIX OpPraHM3MOB.
DKOJIOTNYeCKUE u TUYECKHETIPOOIIEMBI. I'MO —

FeHETUYECKUMOAN(PUIIMPOBAHHBICOPTaHU3MBI

11 KJIIACC

Kon
1

IIpoBepsieMbliIdIeMEHTCOAePKAHUSA

DBOJIOLMOHHAIOMOIOT S

11

DBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CBugerenpcTBa  SBONMONMHU.  [laleOHTONOTHYECKUE:  TIOCIENOBATEIHHOCTD
MOSIBIICHUs] BUAOB B MAJICOHTOJOTHYECKOW JIETOMUCH, TepexoaHble (OpMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GpayH u Gaop MaTepuKOB U OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOJCTBA W  pPa3Nuuusi SMOPHOHOB pa3HBIX BHJOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
PYOMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOIEKYISAPHO-OMOXUMHUECKUE: CXOJCTBO

MEXaHU3MOB HACJICACTBECHHOCTH H OCHOBHBIX METa00INYECKHIX HYTeﬁ Y BCEX




OpPTraHU3MOB

1.2

1.3

OpomonronHas Teopus Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHUS 1apBUHU3MA.
JIBM>KyIIME CHIIbI HBOJIFOLIMM BUAOB 1O JapBuHY (M30BITOUYHOE pa3MHOXKEHHUE IIPU
OTPaHMYEHHOCTH PECypcoB, HeolpeaenéHHass HW3MEHYUBOCTb, Oopbba 3a

CYIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

Cunrernueckass Tteopusi HBomonud (CTD) ©  OCHOBHBIE €€ IOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIIA BUAA U SBOJIOUN

14

1.5

2.1

2.2

JBwxyue cuibl ((akTopbl) 3BOMIOLMKM BUAOB B INpUpoae. MyTalMOHHBINA
Ipouecc ¥ KOMOMHATHBHAsg WM3MEHUMBOCTh. llomynslmoHHBIE BOJIHBI M JApeild
reHoB. M3omsiuusa u murpauus. EctecTBeHHbI 0TO0p — Hampapistomuil Gakrop
sBoItoIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCTh  OpPraHU3MOB  Kak  pe3ysibTaT 3BoJtonuH. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M HAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kputepuu Buaa. OcHoBHbIE (hOPMBI BUI000pa30BaHMSL:

reorpaduueckoe, IKOJIOrHIeCKoe

MaKpOBBOHIOI_II/ISI. cDO]Z)M]E»I OBOJJIIOIHNHA (I)I/IJ'IGTI/I‘-ICCKaSI, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTeIBoonuu
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHbple TPEICTaBICHUS O 3apOXIACHUM KU3HH. Haydnsle rumnoressl
BO3HUKHOBEHHUS KM3HM Ha 3emie: abuoreHe3 W MaHCHepMus. XHUMUYecKas
IBOJIIOLMS.  DKCIIEPUMEHTAJIBHOE TMOATBEPKICHHE XMMHUUYECKOH HBOJIIOLNU.
HauanbHble stansl O6uonorndeckoit spomtonuu. I'mnoreza PHK-mupa. IlepBbie

KIJIECTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHU3MOB

Paseutne xu3Hu Ha 3emse mo spam u nepuoaam. Kartapxen. Apxeickas u
npoTtepo3oiickass 3pbl. [lameos3oiickas spa M e€ mepuoabl: KeMOpUHCKuil,
OpJIOBUKCKHH, CHIYpUWCKUH, JEBOHCKHMH, KaMEHHOYTOJIbHBIM, MEPMCKUM.
Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »3pa w© €€  mepuoapl:  MNAJEOTE€HOBBIA,  HEOTCHOBBIN,
AQHTPOIIOICHOBBIM. XapaKkTepUCTUKA KIMMAaTa W TEOJOTHYECKUX IIPOLECCOB.
OcHOBHBIE 3Tambl 3BOJIOLUN PACTUTEIBLHOTO U KUBOTHOTO MUpa. ApoMopdo3sl y
pacteHuld U KUBOTHBIX. [losBiIeHHME, pacuBeT M BBIMMPAHHE TIPYII >KUBBIX

OpPTaHU3MOB

2.3

Cucrema OpraHMYecKOro MuUpa Kak OTpaxeHue 5BoJoluuu. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

DBOJIIOLIMS YETIOBEKa. AHTPOMOJIOTHSl KaKk Hayka. Pa3BuTue TpeAcTaBICHUN O




MIPOMCXOXKACHUN 4YelloBeKa. Meroabl u3ydeHus aHtponoreresa. CxoactBa u
pa3iuyus YeJoBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE TOJIOKEHUE YETIOBEKA.

JBwxymue cuibl (pakTopsl) aHTpororenesa. HacneacrBeHHass H3MEHUMBOCTD U
€CTecTBeHHBIN 0TOOp. OOIIEeCTBEHHBIHOOPA3KMU3HU, W3TOTOBICHHCOPYAHUTPY/IA,

MBIIIJICHUE, PC€Yb

2.5

2.6

OcCHOBHBIE CTaIuU W BETBU 3BOJIOLUU YEJIOBEKAa: aBCTPAIONMUTEKH, YemoBek
ymensiid, Yenosek npsMoxondmui, YenoBek HeaHaepTanbCKud, Yenosek
pasyMHblii. Haxolku HCKOMAaeMbIX OCTaHKOB, BpPEMs CYILECTBOBAaHUS, 00JIACTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUs

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BponeouHas (eBpas3uiickas),
HErpo-aBCTpaJIONIHAs (sKBaTOpHaNIbHA), MOHT'OJIOUAHAs (a3uarcko-
aMepuKaHcKast). UepTbl NpUCIOCOOICHHOCTH TPEICTaBUTEICH YEIOBEUECKHX pac

K YCJIOBHAM CYLICCTBOBAHMU. EnuHCcTBO YemoBeUecKux pac. KpI/ITI/IKapaCI/ISMa

OpranusMsl 1 OKpyxKaromascpeaa

3.1

3.2

3.3

3.4

3.5

DKoJjorus Kak Hayka. 3aJadd M pazzienbl AKOJIOTHHU. MeToJpl 3KOJIOrMYecKHUX
UCCIEeIOBaHUM. DKojlorndeckoe MupoBo33peHue. CpenbloOuTaHUsSOPTaHU3MOB:

BOAHAsA, HA3EMHO-BO3AylIHAsA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

Okonoruueckue  dakrtopsl.  Knaccupukanuss — sKojgorudyeckux — (akTOpOB:
abuoTuyeckue, OuoTHUYECKHE U aHTPOIIOT€HHBIE.

JleficTBHEIKOIOrNYeCKUX (PaKTOPOBHAOPTaHU3MBI

AbGunotnyeckue (akTopbl: CBET, TEMIlepaTypa, BIAXKHOCTb. MDOTONEPHOIU3M.
[Ipucnocobnenus OpraHW3MOB K  JEHCTBHIO  aOMOTHYECKHX  (DaKTOpOB.

buonornueckuepuTmsl

buotnueckue Qaxtopel. Buasl OmoTnueckux B3aMMOAEUCTBUN: KOHKYPEHIIHS,
XHUIIHUYECTBO, MApa3sUTU3M, MYTyajdu3M, KOMMEHCAIN3M (HaXJEOHUYECTBO,
KBapTUPAHTCTBO), aMEHCaJu3M, HEUTPAIHU3M.
3HaYeHNEeOMOTHYECKUXB3aUMO1eH CTBUHMITSICYILIECTBOBAHUSIOPTaHU3MOB B
MIPUPOTHBIXCOOOIIECTBAX

OKOJIOTMYECKHE  XapakTepUCTUKH  momymsiuuu.  OCHOBHBIE — IOKa3aTeian
MONYJISALIMA: YMCIEHHOCTb, IUIOTHOCTH, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,

Murpanus. JJMHaMUKauYuCIEeHHOCTUIIONYIISIIUU U €€PeryIIsaius

COO6H_I€CTBa 1 3KOJOTUYCCKUCCUCTEMBI

4.1

CoobmiectBo opranu3smMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBasd,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumeBas). Buasl-momuHanTel. CBsizm B

OHoIIEHO3€E




4.2

DKoJIOTHYeCKHEe CHCTeMbl  (dKocuctemsbl). I[lonsitue 00 »dKocuctemMe U
ouoreonenoze. DyHKIMOHATBHBIE KOMIOHEHTBI HKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIeCTB M OTOK SHEPTHH B SKOCHCTEME.
Tpoduyeckne (TuIIEBBIE) YpPOBHH OJKOCHUCTeMBI. [luIeBble menmu W CETH.
OCHOBHBIC TIOKa3aTeId JKOCHCTEMBI: OHMOMacca, MPOAYKIHS. IKOJIOTUYCCKHE
NUPaMUBL:  TPOMYKIIMH, YHUCICHHOCTH, Ouomaccel. CBOWMCTBA 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYIISILU, pazButue. Cykieccus

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOWHOIO MU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHBIE 9KOCHCTEMBI. ATPO3KOCHCTEMBI. YpOo3KOoCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak Qaktop ycroiumBocTH dKocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.U. Bepnaackoro o Owocdepe. ['panmubl, coctaB u CTPyKTypa
ouoctepsl. Kusoe BemectBo U ero Qpynkuuu. OcobeHHOCTH Ouocdepbl Kak
rJ100anpHOM 3KOocucTeMbl. JIMHAMMYECKOE paBHOBecME M oOOpaTHas CBs3b B
o6uocdepe. KpyroBoporsl BemiecTB M OHOT€OXMMUYECKHE IMKIJIBI 3JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTEOHOCHEPHI. OCHOBHBIEOMOMBICYIIIN

UYenoseuectBo B Ouocepe 3emiau. AHTPONMOTCHHBIE M3MEHEHHsS B Ouocdepe.
I'mobanbpHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAIBHOTO  YIPABJICHUS TPHPOJHBIMH  pecypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH6I/IOJ'IOFI/II/I " OXpPaHAIIpUpOAbl



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

buonorus 10 k. [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue /ITox pen.
[Taceunuka B.B.
buonorus 11 xin.Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue /Ilox pen.

ITaceynuka B.B.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

A.1I0.Nonnesa. A.B.Topranos. buonorus B cxemax u tabnuiax 9dKCMO Mockaa. I. U.
Jlepuep. buonorus. [lonueiil cnpaBoynuk 11 noarotoBku k E I' 9. M. Actpenb

T'otoBumcs k EI'D. O6mas 6uonorus M Jpoda

EI'D. O6mas 6uonorusi. Kontponbhbie u3meputenbabie Matepuansl M [IpocBemnienue
Heiima-Cuonnnkas, M.A. OG1mmas 1 caHuTapHasi MUKpOOUOJIOTHSI ¢ TEXHUKOM
MHUKPOOHOJIOTHYECKUX HccienoBanuil: YuebHoe nocodue / M.A. Jleima-Cuonunxas. - CII0.:
Jlanw, 2022. - 588 c.

T A JloBkoga. [TonroroBka k onumnuagam no ouonoruu 8-11 kinacco. M Aiipuc-mipecc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
www.informika.ru - snexrponnsiit yueouuk "buonorus" (ep. 2.0 - 2000) u3 ukiia
"OOyuaromye >HIUKIoNeAnN". - YueOHbINH Kypc, KOHTpoJbHbIe Bonpockl. (Kak momb3oBarbes -
cM. "Tlomomp".)

www.college.ru - pazaen "OtkpsiToro komwiemka" mo buonoruu. Y4yeouuk, monenu, On-line
TECTBI, YIUTEITIO.

www.skeletos.zharko.ru - "Omopro-aBurarenbHast cucreMa uesnoBeka'. OOpa3oBaTesIbHbIN cailT
no ipeamety buonorus, kypc Uenosek. Ctpoenue ckenera. Mepieunas cucrema. Kak ato
paboraeT. [IpuoxeHus: 2 CKeNETHBIX SHIMKIIONICANHN; JJISl YIUTEINS - YPOKH, JIAOOpaTOpHEIE, 6

TECTOB C OTBETaMMU.



www.biodan.narod.ru - "buo/lan" - buosorus ot Jlansl. HoBocTr 1 0630p5sI 110 OHOJIOTHH,
skosorun. [IpoGiems! u Teopuu. EcTh TemMaTndeckue BuITyCKH, ¢poToranepen, buorpapuu
BEJIMKUX YYCHBIX, CTICIICIIOBAPb.

www.bio.1september.ru - as yaureneii "5 uny Ha ypok buonorun". Crarsu no: boranuke,
3oonorun, buonornu - Yenosek, OO1ei OMOIOrHN, DKOIOTHH.

www.bio.1september.ru - razera "buonorus" (MeX/1y BHIXOJOM OYE€PEIHOTO HOMEpA I'a3eThl U
MOSIBIICHUEM TIOJTHOTEKCTOBOW BEPCUH HOMEpA Ha CATe YCTAHOBJICH rOJ0BOM MHTEPBAN)
www.kozlenkoa.narod.ru - Oror caiit Koznenko A.I. - npenogaBarens u is peroaBareiiei,
JUTSI T€X, KTO YYUTCS CaM U YYUT JIPYTHX; OYHO U JUCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM
peaMeTaMm - ¢ TIOMOIIBI0 KOMITbIoTepa U MHTepHeT.

WWW.NSU.ru Buosorust B BOmpocax U OTBETaX - YUCHbIC HOBOCHOUPCKOTO AKaJeMropojka
OTBEYAIOT HA BOTIPOCHI CTAPIICKIACCHUKOB.

www.websib.ru - pasaen "buonorus" HoBocubupckoit oo6pasoBarenbHoit cetu. [Togdopka
MaTepUaioB U CCHUIOK (ITPOTPaMMBI, IPOEKTHI, MATEPUAIIBI Y YPOKY, AOUTYPUEHTY).
www.nrc.edu.ru - "Bronornyeckast KapTuHa Mupa' - pas3zies AEKTPOHHOTO YIeOHHKA
"Konneniuu coBpeMeHHOTO ecTecTBO3HaHM". KOHIIeNuy mpouCX0KICHHS )KU3HU U TEOPUHU

sBomoruu. (Ilepexon mo






