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HHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMHUpoBaHUIO cojepxaHus yueOHoro mnpenmera «buonorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHETO
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONpPEAEICHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil cTpareruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMUXCS CpeacTBamMu ydyeOHoro mnpeamera «buomnorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEP)KAHUE, €ro CTPYKTYpPY, paclpeaeiceHue Io
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroIIXCs.

B mporpaMmme 1O OHONOTMH TaKKe YUYUTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX NeUCTBUN 00YUarOIIUXCS 10
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakkKe
3HAaHUH O CTPOCHUHU KMBBIX CUCTEM Pa3HOTO PaHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEeNeHO BHHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIEICTBEHHBIX ~ 3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS PKOJOTMYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHamu3a BIMAHUSA XO3SHCTBEHHOM IEATEILHOCTH 4YEJIOBeKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHHUMAHMS K NPUKIAJAHON HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUM Ui peleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHEe y O0YyYarOIUXCs CIOCOOHOCTH aaNTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3allMil U OHBOJIIOLMM, CO3JaET YCIOBUS JUIS: TO3HAHUS 3aKOHOB >KMBOM TNPUPOIHL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JJIsl PEHICHUS BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIero oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue



Oouosioruu obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYIHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpadpuu. HazBanHbIe MMOJI0KEHUS O MTpeIHa3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs IOJIXOJOB K OTOOpY U
CTPYKTYPUPOBAHUIO €r0 COAEPKaHUsL, MPEACTABICHHOTO B IporpaMme 1o OMOJIOTUH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs AOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (GopMHUpOBaHUS OOILIEH KYIbTYpbI, ONpEACIsIoNnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU JAesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJEp>KaHusi, KOTOphIe CIy>KaT OCHOBON g  (QOpMUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUSIX JTUYHOCTH, CTIOCOOCTBYIOIINX T'YMaHU3AIUNA OMOJIOTHYeCKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeTopl HAY4YHOTO NO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp u3ydenus yuyebHoro mnpeamera «buomorus» Ha 06a30BOM ypoBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM J>KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIOB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00BEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1ayu:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiIaX, CIYXKAIIMX OCHOBOH IJIsi (pOPMUPOBAHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX HBBIX CHCTEM pPa3HOTO YpPOBHS OpTraHHU3allvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrUe Yy OOYYArOIIMXCS TMO3HABATEIbHBIX, WHTEIICKTyalbHBIX W TBOPUYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a TAaHHBIX O IMYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJIAIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AINH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIIMOHAIBLHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHre y OOYJarONIUXCS YMEHHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUM B MPAKTUYECKON JEATETbHOCTH YENOBEKA, PAa3BUTHH COBPEMEHHBIX MEIULIUHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHHUS STHUECKUX HOPM IPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B TOBCEIHEBHOW JXU3HU IS OICHKH
MOCJIEICTBUI CBOEW JEATENILHOCTH IO OTHOIICHUIO K OKpY)Kalollel cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero oOrmiero oopa3zoBaHus y4eOHBIH mpeaMer «bHoorHs», N3ydaeMblil
Ha 0a30BOM YPOBHE, SIBJISICTCS 00513aTEIBHBIM YUCOHBIM MPEIMETOM.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPEIIHEro o0IIero 0Opa3oBaHUs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OHMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U JTPYTHMH
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOIbI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMS, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuis! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW TPUPOIBD.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckast pabora Ne 1. «lcrnonb3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M X OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMer u3ydeHus Owojoruu. OTIUYHE >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pa3HooOpa3ue. YPOBHU OpraHu3alud OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaenb Mmosnekynbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BelIeCTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 0eNKoB. AMHUHOKHCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS] WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIMU OEIKOB.

®epMeHTHl — Ouonornueckue karammsaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramuubpl. OTinuust  (QepMEHTOB  OT
HEOPTraHWYECKHUX KaTalln3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, prud03a 1 1e30KCHprO03a), Arucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCaxapuabl (Kpaxmal, TJIHKOTeH, MeJToNo3a). buonornyeckue QyHKIUU
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapoduibHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunossie kucnotel: JIHK u PHK. Hykieornabsl — 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 U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OCOOEHHOCTH CTPOCHHUS
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIIETOYHAS CTEHKA, TNIMKOKAIHMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxneHne MHUTOXOHIAPUA U IIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KIICTOYHBIA EHTP, [IEHTPUOIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLEN.

Tabmuupel u cxemsl: «llepuoanyeckass TabnMLa XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOEHME pacTUTEIbHOW KIeTKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHabHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTECHHUH, >KUBOTHBIX M
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenaparax U UX OIMUCaHHUEe».

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BELIECTB U SHEPTrUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuum ¢orocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A IS KU3HU Ha 3emiie. BiusiHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTEHUH.



XeMmocuHTe3. XEMOCHHTE3UPYIOIe OaKkTepuu. 3HAYeHHWE XEMOCHHTEe3a IS JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B  KieTkKe. PaciieruieHue  BeIIECTB, BBIACICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIXxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun marpuuHoro cuHTe3a. ['enermdeckas wuHbpopmarus u JHK. Peanmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeitust BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc uMmMyHOepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBEpTa’a M HWHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JIE€BaHUM.
JdeMoHcTpanum:

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

Tabmumer w cxembl:  «Tumbel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomMen», «Xiopomaacty, «Dotocunres», «Crpoenune [JHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune [IHK u tpanckpunmusy», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHNU3MOB.

[enenne xmetkn — muto3. Craamm mwurosa. lIpomeccel, mpoucxonsiue Ha pPa3HbIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi rHO€Ib KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
XpoMmocoM B Meio3e. Kpoccunrosep. buonornyeckuii CMbIC U 3HaUEHUE MEHO03a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHME W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro30oup,
SUIEKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SUIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyssaius,



opranorenes. [ToctamOproHanbHOEe pa3BuTHE. THUMBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIUuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OMIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHUE pacTeHUi», «JleieHne KIEeTKU
Oaktepuit»y, «CTpoeHHE TIOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIA LUK,
«Penmukanus IHK», «Mwuto3», «Menos», «IIpsmoe u Henpsmoe pasButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHbIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Siueknerka muekonuTarouiero», «KapuokuHe3 B KJIETKax KOpELIKa JyKa», MarHUTHas
MoJenb-anmmInKanys «/lenenue ketkny, moaens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIIpENapaTax.

JlaGopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOEHMSI TOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTtuku. Mcropust pasBuTuss reHeTuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag poCCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUI0JIOTUYECKUHM, LHUTOT€HETUUYECKUM, MOJIEKYJISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpeuBanue. 3aKoH euH000pa3us THOPUIOB MepBOTo nokosieHus. [Ipasuio
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyecknue OCHOBBI TUTMOPHAHOTO CKpEIIMBAHMS. AHATU3UPYIOLIEe CKPEIIMBAaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemIeHHOMY
HacJe0BaHNI0 TeHOB. HapyllieHue clerieHns TeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3mbl. HacienoBaHue NPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbI ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacjeACTBEHHas. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(UKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, wiy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Krnaccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHbIe. YacTtoTa u



MPUYMHBI MyTaluidi. MyTtareHdbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYeckuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomoinbto [1I[P-anammu3a. HacnenctBeHHsble 3a0oieBaHHS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTalud. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYSHUSI TEHETHUECKUX
Oone3Hell. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmMoneicTBre ajielIbHbIX T€HOBY, «'€eHeTUUeCKne KapThl PACTEHUM, JKMBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunBOoCTH», «MoanpukamoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTalMoHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAcKu Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpOIIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS W MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHBIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KopoACTBEHHOE CKpeIMBaHNEe — HMHOPUIMHT.
Uucrtas nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Heponcrsennoe ckpemuBanue — ayrtopuauHr. OtnanéHHas rubpuguzanus U e€  YCHEeXH.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX 1 MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs HWHXKEHEpHUs. OTalbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

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

Tabmuipl u cxembl: Kapta «LIeHTpbI MPOMCXOXIEHUS M MHOT0OOpa3usl KyJIbTYpPHBIX
pacteHui», «llopoabl JoOMaIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTESHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOYHUBEPCUTETA WITH HAYYHOTO IIEHTPA).

11 KUIIACC

Tema 1. DBosroIMOHHASA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTO B OMOJ0ruu. BinsHue 3BONMIOLIMOHHOM TeOpHH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HaAYK.

CBuzerenscrBa dBomonuu. [laneoHTosnornueckue: MOCIENOBATEIBHOCTD IOSIBICHHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoncTBo
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTWYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopus Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIOKyIIMe CHUJIbl  SBOJIIOLMM BUAOB 10 JlapBuHy (M30BITOUHOE pa3MHOXKEHHE IMpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesn€HHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lonynsanusa kak eInHUIA BUAA U HBOJIIOLINH.

JBuxymie cuiibl (pakTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaus.

EcrectBenHblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbl eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3ybTaT dBOJIONHH. [IpuMepsl TpUCTIOCOOICHMIT
y OpraHu3MoB. ApoMop(03bl U UIUOATATITAIHH.

Bun u BunmooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. @opMbl 3BONIONUHN: (QUIETUYECKasi, JUBEPreHTHAas, KOHBEPreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxnenue oT HEeCIEeUHUATU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

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

Tabmuupr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 32 CYIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX), «Ilomymsumy, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Unnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHuE», «IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIOA0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpMBI COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHUil», Moaenp ammiukauusa «llepekpéct xpomMocom», BiIayKHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTalu (GOpMbI KPBIJIEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHeE )KU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKMX. OKCIIEPUMEHTAIBHOE  IOJITBEP)KJIECHUE
XUMUYECKOW 3BoJronnK. HavanbHbie sTansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIeTKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYII )KMBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie mo dpam u nepuojgam. Karapxeil. Apxelickag u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa OpraHM4ecKOro Mupa Kak OTpakeHHE HBOJIIOLMUA. OCHOBHBIE CUCTEMATHUECKHE
TPYIIIBI OPraHU3MOB.

OBOJIONMST YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorese3a. CxoAcTBa U pa3indMsl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.



JBwxkymue cunasl  (akTopbl) aHTpomoreHe3a. HacmencTBeHHas W3MEHYHMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBexk npsmoxondmuii, YenoBek HeaHaepTaiabckui, YemoBek pa3zyMubld. Haxomgku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUsS], 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiickasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAsA), MOHTOJOWUJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmumer 1 cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsixku «[IpoucxoxxneHne denoBeka» (OIOCTBI  aBCTPaJIOMHUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabiauia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «M3y4eHne MCKOMAEMBIX OCTATKOB PACTEHHUH U )KHUBOTHBIX 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 pas3/ielibl dKOJOTHH. METOAbl DKOJIOTHYECKUX
MCCIIEI0BaHMM. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kmaccudukamus skomorndeckux (HakTOpoB: aOUOTHYECKUE,
OMOTHYECKHUE M aHTPOIMOTeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

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

buotnueckne  ¢dakTopel. Bumbl OMOTHMYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapAKTEPUCTUKKA mnonyranud. OCHOBHBIE MOKa3aTelu IOMYJIALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

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



Tabmuupl u cxembl: kapta «[Ipupomnspie 30HbI 3eminy, «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 Pa3HBIX MECT
oOUTaHU».

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

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHHIA.

Tema 4. Coo01ecTBa H IK0JIOTH4YeCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckue cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLECHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHbl: HPOAYKIHMM, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIe 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOo3kocucTeMsl. buonornueckoe u
XO03sICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHoc(epbl Kak II00aJbHON 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHble U3MeHeHus B ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOBI U yeraoBeuecTBa. CoxpaHeHue 61MopazHO00pa3Hsi Kak OCHOBA
ycroifunBocTd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKeHHsI OMOJIOTUH M OXpaHa IPUPOJIBL.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «llumesbie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMMUPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMAa XBOWHOro Jeca», «buorneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeilme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX Boa», «llouBa — BakHeimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganun nousy, «IlapHUKOBEINA AP herT», «DaKTOpbI
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmiecTBay, Kouiekiuu — «buorneHos», «Bpeautenu = BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TrepOapum M KOJUIEKLMH pPAcTeHUH M KUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpyliiaM oAHoro Buja, KpacHas kaura Poccuiickon
Deneparun, N300pakeHMsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHMOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType IUYHOCTHBIX pe3yJbTaTOB OCBOCHHUS Mpeamera «buoiorus» BbIIEIEHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIMMHUCA  POCCUUCKONW  Ipa)IaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKIEHU JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOy4aroluXxcs pPYKOBOJACTBOBAThCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LIETIN U CTPOUTH KU3HCHHBIC TIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTra «buosiorus» MOCTUTalOTCs B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHATHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMHu MOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEH MO3UIIMHM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTO  OTHOIICHHWS K  KyJbTypHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorusy» MOKHBI OTpaxaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEM
MO3ULIMEH JUMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATULIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE peain3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  OO0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3JAAaHUH YICOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TT03HABATEIBHBIX 3a/1a4, BEIIOJHEHUH OMOJIOTHIECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBICHATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYIbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYAHHMYECTBY B IIPOILECCE COBMECTHOIO BBINIOJHEHUS YUEOHBIX,
MO3HABATEJIbHBIX M UCCIEIOBATEIbCKUX 3aJlay, YBAXXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKON TPXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAMI0 M MaMATHHUKAM MPUPOIBI,
JIocTXKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBIIGHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHH 3HaU€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCUKCKOr0 HapOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

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

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JTFOJCH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEPEC K Pa3IUyHBIM cepaM MpodeccHOHANbHON IesTeNbHOCTH, YMEHHE COBEpILATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCeU
JKU3HH;

7) IKOJI0OrH4eCKOro BOCIIMTAHMS:

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPYKAIOLIEN CPeIbl;

OCO3HaHHUE TTI00aTBLHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel MX PelIecHUs;

CIIOCOOHOCTH MCIIOJIb30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMUS U YMEHMS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEACHHS B NPHUPOJIEC, HANPABICHHBIX Ha COXPAaHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATHE JEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE YKOJIOTHUECKUE MOCIEACTBUS MPEINTPHUHUMACMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpakTUKE, TOTOBHOCTHM K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IETIOCTHOTO MPEACTaBICHHS 00 OKpYKaroIeM
MUpE Kak O €JUHCTBE TMPUPOJABI, UEJIOBEKa U OOIIeCTBAa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrun MpoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHMOJIOTHH JJII COBPEMEHHOW IMBUIM3AIMU: 00ECTICUSHHS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA MMyTeH BBIXOJIA U3 TI00aTbHBIX
AKOJIOTHYECKUX MPOoOIIeM B obecrieueHus epexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCTIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIENSX TOBBIIMICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMOi Npy U3y4eHUU OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHHUS, MCIOJIb3YyEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYXKAIoIIer0o MHUpPa M MPOUCXOISAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUSI HAa OCHOBE HAyuYHbIX ()AKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TMOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJOTMHM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOLIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOAO0B IMO3HAHMS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpOILeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEPEHUe, HKCIEPUMEHT U JPYTHX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (II03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 0OecreunBaroIIne
¢dopmupoBanre (HYHKIMOHATBHONW T'PAMOTHOCTH M COIUAIBHOW KOMIETEHIIMH OO0YYarolIuXxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble y4deOHble NEHCTBUS B I103HABaTEIbHOM W
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JOJIKHBI OTPAXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POpPMYJIMpOBaTh M aKTyaJU3UpOBaTh MpoOJIeMy, paccMarpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHATUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIINBATH CBA3H C JPYTHUMHU MOHATHIMH);

ONpeAeNATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYHMH PA3HOTO POJa,
BBISIBJICHHBIX B PA3JTUMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
Y HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLCHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEATbHOTO, BUPTYAJBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NIPH PEILIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIAJI€Th HaBBIKAMU Yy4eOHO-HCCIIEOBATENIbCKOM U MPOEKTHON JEATENbHOCTH, HaBBIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3JINYHbIX METOJI0B IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHUIO B YYEOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUIOTe3y €€ pelleHMs, HaXOAWTh AapryMEHThl JUIs [JOKa3aTelbCTBA CBOUX YTBEpIKICHHIH,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUIeHHs 3a7aud pe3yjiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3MPOBATh U3MEHEHNE B HOBBIX YCJIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KHU3HEIEeATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX NPEIMETOB;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauM (TEKCTe ydeOHOro mocoodus,
HAyYHO-TIOMYJISIPHOM JHUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAJIMYHBIX BHUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHblE METOABI NpPU TOUCKE M OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOX0IUMOH /J1s BBIITOJIHEHUS YU4EOHbIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popmanuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLuel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTW4eCKHe 3HAKHM M CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUS TMpeUlaraéMoi 3aJa4yd, YYHUTHIBAaTb HMHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYATh KOH(IUKTHI U
BECTHU 1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOYKY 3pPEHUS C HCIOJIb30BAHMEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pemeHny OGMoIornYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 110 €€ INOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUH, PaCIpPElNesATh POJIM C YYETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMUECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U1 BBIABIECHUS NpoOJieM M HX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBJIATh MO3HABATEIbHYIO NIE€ATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MpoOIeMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO ITMPOKON IPYIUIIUHN B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHOU pediiekcun Kak OCO3HAHUS COBEPIIAEMbIX JEUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CrieruQuueckue st yaeOHoro npeamera «buosorus» HaydHbIe 3HAHHUS, YMCHHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JeSTEIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
IIporpaMMe IpeaMETHbIE PE3YyIbTaThl IPEACTABICHBI 110 TOAaM 00yUEeHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKIJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOrMYECKHX TEPMHHOB M MOHSTUMN: KHU3Hb, KIIETKa,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OMOJOTMYECKHEe TeOopur (KJIEeTOYHas, XPOMOCOMHAas, MYyTallMOHHasd,
[EHTpaJibHasl JIoTMa MOJeKyJsipHO Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuinoBa) u yueHus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuil H. U.
BasuioBa), onpeaensTe rpaHULbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KEHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMbBIMU
BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PpE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX IOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U
IPEBpAILCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA U1 OOBSICHEHUs OMOJOIMUYECKHX MPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LI€IbI0 00ECTIeUeHUs
0€30MIaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TIOBEJCHHS B OKpY)KAIOIIeH MNPUPOAHON cpele, MOHHMaHuE HEOoOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JJA0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE ACIIEKTHI COBPEMEHHBIX
UCCJIEIOBAaHHM B OMOJIOTHH, MEIULIMHE, OMOTEXHOIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

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

YMEHHUE PacCKphIBaTh CO/Iep)KaHNe OMOJIOTHUECKUX TEPMUHOB U TIOHATHI: BHI, TIOMYJISIIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJOTUYECKHE (AKTOPbI, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uochepe B. . BepHasackoro), onpenensTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTWH: HAOIIOJCHHE W OIMCAHHE
KUBBIX CHCTEM, TIIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHUE OHOIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyUYEHHBIX DPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPHI U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACJEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (aKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B YKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOT€OXMMHYECKHX ILIHKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUS N7 0OBSCHEHUS OMOJIOTHYECKUX IMPOILIECCOB U
SBIICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBBbS OKPYXKAIOIIUX JIOAEH, COOIMIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaIOIIEH NPUPOIHON cpenae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt panoOHAIEHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMEHTapHbIe OMOJOrMYECKUE 3aJaud, COCTABISTH CXEMbI MEepeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOLICHHUS, 0000mas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBoO
Ne HaumeHoBaHue pa3ieioB 4ACOB dyeKkTpoHHbIE (LM POBbLIE)
n/n U TeM MPOrpamMmbl oOpa3oBaTe/ibHbIE pecypchbl
Bcero
1 buomorus kak Hayka 2 https://m.edsoo.ru/IBLQH548U
X
2 HIBDIC CHETEMBL I X 1 https://m.edso0.ru/5T7SVKFTX
OpraHu3aIus
X .
3 HIMHHCCIHI cocTas | 8 https://m.edsoo.ru/YTLWW9JEO
CTPOCHHUE KJICTKU
4 HKHSHENEATEIEHOCTE 6 https://m.eds00.ru/MEETZ2D71
KJIETKU
Pasmuosxenue u
5 HHIUBHyAIbHOE PAa3BUTHE 5 https://m.edsoo.ru/GF6W1A7C9
OpraHu3MOB
H
6 ACHCACTBCHHOCTS 1 8 https://m.edso00.ru/ONPNXJ7X6
M3MEHYHUBOCTH OPraHU3MOB
7 Cenekius Opranismos. 3 https://m.eds00.ru/2EY34NEHR
OCHOBBI OMOTEXHOJIOTHH
8 Pe3epBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBHIEE KOJIMYECTBO YACOB 34

[10 ITPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KUIIACC

HanmenoBanue KoanuectBo
DuiekTpoHHbIe (u(pPoBbHIE)
Nenn/m | pa3pgesioB U TeM 4acoB
odpa3oBaTebHbIE PeCypPChl
MPOrpaMmMbl Bcero
1 IBOMOLHOHHA 9 https://m.eds00.ru/7F6R1ZROH
onoorus
Bo3HukHOBeHUE U
2 pa3BUTHE )KU3HU Ha 9 https://m.edsoo.ru/OFLS81YB5
3emite
3 Oprasusme n 5 https://m.edsoo.ru/XNFOD96AA
OKpYKaroIas cpena
CooOmiecTBa 1
4 JKOJIOTUYECKHE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBHIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

INIOYPOYHOE IINTAHUPOBAHHME
10 KUIACC

Ne

n/n

Tema ypoka

buonorus B cucreme
HayK

Merto1bl TO3HAHUSA
YKUBOU MPUPO/IBI.
[IpakTrueckas
pabota Ne 1
«Mcnonp3oBanue
pa3IMYHBIX METO/IOB
MIPU U3YYCHUHN
OMOJIOTMYECKHUX
00BEKTOBY

KoaunuecTtBo
YacoB

Bcero

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edso0.ru/02T4D1UI5

https://m.edsoo.ru/GAB23860W

buonornueckue
CHUCTEMBI, POLIECCHI
U UX U3yYEHHE
XHUMHYECKHM COCTaB
KiIeTku. Boma n
MHHEPAIBHBIE COJIA

benku. Cocrtas u
CTpOeHHE OENKOB

https://m.edsoo.ru/A7vVOYD215

https://m.edso0.ru/L17LJ590V

https://m.edsoo.ru/\V33JINUW5W

DepMeHTBI —
OMOJIOrHYecKHe
KaTaJIn3aTOpPHI.
JlaGopaTopHas
pabota Ne 1
«3yuenue
KaTaJIuTUYECKON
aKTUBHOCTH
¢dbepMeHTOoB (Ha
pUMEpEe aMHJIa3bI
WJTU KaTajiasbl)»

VraeBonasl. JIunuael

Hyknennosbie
KucnoTel. ATD

https://m.edsoo.ru/VBPPPBGCD

https://m.edsoo0.ru/OJ7NFITI5

https://m.edsoo.ru/WOELRA9B3

Hctopust u meTosl
W3y4YeHUS KJICTKH.

https://m.edso0.ru/JXQOMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

Knerounas teopust

10

11

12

Kierka xak
LEJIOCTHAS KUBas
cucreMa

Ctpoenue
3YKapUOTUYECKOMN
KJICTKU.
JlaGopaTopHas
pabota Ne 2
«M3ydenue cTpoeHUs
KJIETOK PacTEHUM,
KUBOTHBIX, TPHOOB H
OakTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax u
WX OMUCAHHE)

OOMEH BEIECTB Ui
MeTadOJIN3M

https://m.edsoo.ru/ XDCLRAF10

https://m.edsoo0.ru/KZ01W5LJY

https://m.edso0.ru/LOB3I3XYZ

13

14

15

dotocunTes.
XeMOCHUHTE3

DHepreTU4ecKui
o0MeH

JKU3HeHHBIN TUKIT
KJIeTku. [lenenue
KJIeTKu. MuTO3.
JlaGopaTopHas
pabota Ne 3
«HaOmronenue
MHTO3a B KJIETKax
KOHUYHKA KOPEITKa
JyKa Ha TOTOBBIX
MUKpOTpernaparax»»

https://m.edso0.ru/\VV882FDGSF

https://m.edsoo.ru/T2LVIES3L

https://m.edso00.ru/COINPWLF4

16

17

Bruocunres Oenka.
Peakmusg
MaTPUYHOTO CHHTE32a

Tpancasuns —
ounocuHTe3 OeIKa

https://m.edso0.ru/540F4L77W

https://m.edsoo.ru/TEDKDDWWM

18

Heknerounslie
(bOopMBI )KHU3HU —
BHUPYCHI

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

®opmsbl
Pa3MHOKEHHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4A0OR

20

21

Meiios

O6pazoBanue u
pa3BUTHE TOJIOBBIX
KJIETOK.
O11o10TBOpEHHE.
JlaGopaTopHnas
pabora Ne 4
«M3ydenue cTpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOTpernaparax»»

https://m.edsoo.ru/5NUXK0X86

https://m.edso0.ru/C29L4DXB8

22

NupuBunyansHoe
pa3BUTHE
OpraHu3MoOB

https://m.edsoo.ru/MA4T8L5AD

23

24

25

26

I'eneTtuka — HayKa O
HaCJICACTBECHHOCTH U
N3MCHYHNBOCTH

3aKOHOMEPHOCTH
HaclleI0BaHUs
MIPU3HAKOB.
Monorubpuanoe
CKpEeIIBaHHE

JurubpuHoe
CKpellrBaHue. 3aKOH
HE3aBUCHMOT'0
HaCcJIeJOBAHHS
MIPHU3HAKOB

CuemieHHOE
HACJIEIOBaHHE
MIPU3HAKOB.
JlaGoparopHas
pabora Ne 5
«3yueHne
pe3yabTaToB
MOHOTHOPUAHOTO U
TUTUOPUTHOTO
CKpEIIUBAHUS Y
npo30(uis Ha
TOTOBBIX

https://m.edsoo.ru/HESOD768U

https://m.edso0.ru/YYQSG9WI2

https://m.edsoo.ru/YSNANQG65V

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

MHUKpOIpenaparax»

27

28

29

I'enerunka nmomna.
Hacnenosanue
MIPU3HAKOB,
CILICIUIEHHBIX C
IIOJIOM

N3MeHUYnBOCTb.
Henacnencrsennas
W3MEHUYUBOCTb.
JlaGopaTopnas
pabota Ne 6.
N3yuenne
MOIU(PUKAITIOHHOM
W3MEHUYUBOCTH,
MIOCTPOCHHE
BapHAIOHHOTO psJa
Y BapHallMOHHOU
KpHUBOW»
Hacnencreennas
W3MEHYUBOCTb.
JlaGopaTopHas
paborta Ne 7.
«AHaJIN3 MyTalMi y
JPO30(UITBI HA
TOTOBBIX
MHUKpOIIpernapaTax»

https://m.eds00.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

30

31

32

T'eneTuka uenoBeka

PesepBHbIii yPOK.
O6o0011eHue o Teme
«HacnencrseHHOCTB
U U3MEHYUBOCTH
OpPraHU3MOB»

Cenexnyst Kak HayKa
U IIporecc

https://m.edso0.ru/ XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

https://m.edso0.ru/3128P3L.98

33

Metonab!
JIOCTHKEHUS
CEJIEKIIMU PACTEHUI
H S>KUBOTHBIX

https://m.edso0.ru/JSK3Q6W0J

34

Buorexnonorusa xak
oTpacib
MIPOM3BOJICTBA

https://m.edsoo.ru/TAKI9EG2K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

OBOJIIOLUS U METOJIbI
€€ N3y4YeHUs

KoauuecTBO
4acoB

Bcero

Jlara

U3ydeHus

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/6 KWQIKBKU

Hcropus pazsurus
npecTaBiIeHu 00
9BOJIIOLIUU

https://m.edso0.ru/0SWC47SSX

MukposBoitonus

[Honmynsauums kak
3J€MEeHTapHas
€MHULA BUJIa U
HBOJIIOLIUH.
JlaboparopHas
pabota Ne 1
«CpaBHEHUE BUJIOB
o
MOpP(OJIOTHUECKOMY
KPUTEPHIO»

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo0.ru/D3UCLTSOF

JIBYOKyIIIME CHIIBI
(3memeHTapHbIE
(baxTOpBl) IBOIOLUI

https://m.edsoo.ru/3EH6CNOWI

EcTecTBenHsbIi 0TOOD
U ero Gopmsl

Pesynbrarsl
9BOJIIOLIUU:
IpUCIIOCOOTICHHOCTh
OpPTraHU3MOB U
BUJI000pa3oBaHue.
JlaboparopHas
pabota Ne 2
«Onucanne
IpUCIOCOOTEHHOCTH
opraHusma " e¢€
OTHOCHUTEJIBHOTO
XapakTepar

https://m.edso0.ru/DY32BUDOO

https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nmytu
MaKpO3BOJIIOLUA

https://m.edsoo.ru/PI1FI0OYV3

Heobpartumocts

https://m.edsoo.ru/CLA9VC5JJ



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ

9BOJJIIOIITMH

10

11

Hcropust )xu3Hu Ha
3emiie 1 METOEI €6
U3y4YeHUs
I'nmoTe3sl

MIPOUCXOKICHHS
JKA3HU Ha 3emiie

https://m.edsoo.ru/MJYY 1MV X7

https://m.edsoo.ru/EKNHXBOS?2

12

Pa3Butue xu3Hu Ha
3emJie o 3paM U
nepruojamM

https://m.edsoo.ru/ECIJNSTF62

13

14

15

OcHOBHBIE 3TaIlbl
HBOJIIOLIUU
PaCTUTENIBLHOTO U
KUBOTHOT'O MHpA.
ITpakTuyeckas pabora
Ne 1 «M3yuenue
HCKOIIaeMBbIX
OCTaTKOB pacTeHU u
KUBOTHBIX B
KOJUIEKIIHSAX»

CoBpemMeHHast
cucTema
OpPTaHUYECKOTO MHUpa

DOBOJIIOHUS UeI0BEKA
(anTpomoreHes)

https://m.edsoo.ru/7K1LYOSCT

https://m.edsoo.ru/WSEXNIYAK

https://m.edsoo.ru/ADV3JERUE

16

JIBHOKyIIME CHIIBI

(paxTopsr)
aHTPOIIOTreHe3a

https://m.edsoo0.ru/D7JZMBYPQ

17

18

OCHOBHBIE CTaIUU
SBOJIIOLIMHN YEJIOBEKA

UYenoseueckue pacsl U
OpPUPOIHbIE
aJIanTaluy 4eJoBeKa

https://m.edso0.ru/14G19M Q4K

https://m.edsoo.ru/XL7QKC5PK

19

PesepBHBIi1 ypOK.
O00011IeHME 110 TEME
«B03HUKHOBEHUE U
pa3BUTHE )KM3HU HA
3emiie»

https://m.edsoo.ru/R6L7VY2GB

20

DKOJIOTHs KaK HayKa

https://m.edsoo.ru/K46 KON56I

21

Cpenpl oOuTaHus u
9KOJIOTUIECKUE

https://m.edsoo.ru/DCOIEUICY



https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9

baxTops

22

23

AOuoTudeckue
(hakTopHI.
JlaGopatopHas
pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH
pacTeHH U3 pa3HbIX
MeCT OOUTaHHSI.
JlaGopaTopHas
paborta Ne 4.
«BnusiHue cBeTa Ha
POCT U pa3BUTHE
YEPEHKOB KOJIeyCa»

buotnueckue
(bakTopsI

https://m.edso00.ru/G7NF3P1INM

https://m.edsoo0.ru/A6Z8MGNQOR

24

25

26

DKoJOorn4ecKkue
XapaKTepUCTUKU
HOIYJISILIVY.
ITpakTnyeckas pabora
Ne 2 «Jloncuér
IJIOTHOCTHU
MONYJISILAN pa3HbIX
BHJIOB PACTCHUI»

CooOmiecTBa
OpTaHU3MOB —
OHOILICHO3
DKOIOTHYeCKHe

CHCTEMBI
(9KOCHUCTEMBI)

https://m.edsoo.ru/X42J6 ABRN

https://m.edso0.ru/0T2K1PNGZ

https://m.edso0.ru/S1LIRWZMR

27

28

OcCHOBHEIE
MMOKAa3aTeNIn
DKOCHUCTEMEL.
DKOIOTrHYeCKHre
nupamusl. CBOMCTBA
DKOCHUCTEM.
Cyxkuneccust
IIpuponusie
DKOCUCTEMEI

https://m.edsoo.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBC5

29

AHTpPOINOTreHHbIE
SKOCUCTEMBI

https://m.edsoo.ru/WRS65U3WC

30

buocdepa —

https://m.edso0.ru/2X1VG5018



https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18

31

32

rino0anbHas
IKOCHCTEMA 3eMJTH
3aKOHOMEPHOCTH
CyILIECTBOBaHUS
ouocdepsr
YenoBedecTBO B
ouocdepe 3emiaun

https://m.edsoo.ru/\VV5JT6B38Z

https://m.edsoo.ru/HXCDHPXDJ

33

Cocy1iecTBoBaHUE
[PUPOABI U
YeJI0BeUECTBA

https://m.eds00.ru/187G37606

34

PesepBHBIi ypOK.
O000111IeHIE TEMBI
«Coo0mecTBa u
JKOJIOTHYECKHE
CHCTEMBI»

https://m.edso0.ru/SW5XCF3K6

OBILIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34



https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

CdhopMHupoBaHHOCTh 3HAHUN O MECT€ W POJM OUOJOTUU B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HAayK, B (HOPMUPOBAHIH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBFHON TPAMOTHOCTH 4YEJIOBEKa HJISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMEOCTa3 (CaMOperyJysiius), ypOBHEBas
OpraHM3aIMs >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHHE (PETPOTyKIus),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OHOJIOrMYECKHe TEOPUM (KIETOYHAs, XpPOMOCOMHas,
MyTannoHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
ydeHusa (0 LEHTpax MHOrooOpas3usi M MPOUCXOXKJIEHUS KYJIbTYpPHBIX
pactennii H.M. BaBunosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BrIajeTb METOJaMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(HaOmro/IeHNe W OIMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHmW3aiys W TPOBEJACHUE OHMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKCHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TONYyYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.]'H)TaTOB)

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

2

3

4

5

VYMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKH BHUPYCOB, KIICTOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHM3MOB; OCOOCHHOCTH  MPOIIECCOB OOMEHa  BEIIeCTB U
MpeBpallleHUs] 3HEPTUU B KJIETKe, (DOTOCHHTE3a, IIACTHYECKOTO |
JHEPreTUYeCKOro  OOMEeHa,  XEMOCHHTe3a,  MHTO3a,  MekHo3a,
OIUTOIOTBOPEHHS,  Pa3MHOXKCHHS,  HMHIMBUIAYAJIbHOTO  Pa3BUTHUS

OopraHusma (OHTOI'€HE3)




VYMmenne MNPUMCHATDH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHeHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 37J0POBbs OKPYKAIOLIUX JIFOJIEH, COOJII0IEHUS HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHH [UIsi pallOHaIbLHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC T'CHCTHYCCKUEC 3aJadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA IMpeacKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ Yy4eOHBIM U J1a0OpPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyHbIX UcTouHUKOB (CMMU, HayuyHO-TIONyJIsipHBIE MaTepUabl);
STUYECKHE AacCleKThl COBPEMEHHBIX HCCIIENOBaHUNH B OHoJOrUW,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOILCHHS,
00001mast 6MOIOTHYeCKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KUIIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus

ChopMupoBaHHOCTh 3HAaHUH O MeCTe M POJM OHOJOTHMH B CHUCTEME
HAYYHOTO 3HAHWS €CTECTBEHHBIX HayK, B (HOPMHUPOBAHNH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS; O
BKJIQIe POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu; (PyHKIHMOHAILHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKHU3HCHHBIX 3aJ1a4

YMeHHue pacKpbIBaTh COJCpKAHWE OMOJIOTMUYECKUX TEPMHHOB U

TOHSATUN: BHJI, TOIMYJSIIUSA, TeHOMOH, SBOIIONHUS, ABHUKYIINAE CHIIBI




(paxTopsr) IBOJIIOIIHH, MPUCTIOCOOTIEHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEIYICHTBI,  LENH  IHTaHWUA,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiieBoro cxoacrea K.M. Bapa, yepenoBanus
IJIaBHBIX HampasieHui u nyreit spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTb METOJAMU HAYYHOTO T[O3HAHHUS B OHOJNOTHH
(HabmroIeHHEe W OINMCAHUE YKUBBIX CUCTEM, IPOIECCOB U SIBJICHUI;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMECHHC

ACJIaTh BBIBOAbLI HA OCHOBAHUU IMOJTYYCHHBIX p€3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, MOMYNIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTOo  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMaX, aHTPOTIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJICHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsSI OKPY>KAIOITUX JIOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH MPUPOJAHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI [IepeHOoca BEIIECTB U YHEPTUHU B SKOCUCTEMAX (I[€MU MTUTAHUS)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUYECKUe paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHne KpUTHUYECKH OLEHHBATh U WHTEPHPETHUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOTO CO/ICPKAHMs, BKIIOYAOIIYIO TICEBIOHAYYHbIC 3HAHMS

13 pa3ianyHbIX UcTOYHUKOB (CMU, HayyHO-TIONYJsipHBIE MaTepUalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMALIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka

11

buomoruss — Hayka o xuBOM mpupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MHpaA. CucremMa OHOJIOTHYECKHX HayK

1.2

2.1

2.2

Metoapl MO3HAHMS KUBOW TPHUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OMHCAHHE,
U3MEpeHHe, Kiaccu(uKaius, MOJCIUPOBaHUe, CTaTHUCTHYEeCKas o0paboTka

JTAHHBIX )
JKuBbIe CHCTEMBI M UX OpraHUu3anus

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT ulydeHus Ouosoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

ypOBHI/I OopraHu3anuun omocucrem: MOJ'ICKyJ'IprHO'FeHeTquCKHﬁ, KHCTOHHBIﬁ,

OpraHU3MEHHBIN, MOMYISLNOHHO-BUOBON, 3KOCUCTEMHBIN, OMOChepHbIH

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHThI. Bojga wu  MuHepanbHble BemecTBa. @OYHKIMU BOABI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOTr0 OajaHca

3.2

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHnMble M 3aMEHUMBIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEPBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUYecKHe cBoiicTBa OenkoB. buonormueckue
¢byHKIMN OEIKOB.

depmeHTHl — Ouojoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyoctparHas crnenuduanocts. Kodepmentsl. Butamunabl. Otaungus

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaIH3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIOKO03a, pubo3a U Jae30Kcupr0o03a), Aucaxapuibl
(caxapo3a, JaKkTo3a) W TOJHCaXapuasl (Kpaxmayl, TIUKOTEH, IEJUTI0JI032).
Bbuonornveckue GyHKIUHU YTIIEBOIOB.

Jlunuael:  Tpurnmmuepuabl, — crepounsl,  ¢dochomunuasl.  ['mapodunbHo-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkumu JgunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUHU

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykieotnasl — MOHOMEpPBI HYKJIEMHOBBIX




kucnor. Crtpoenne u ¢dynkuuun JHK. Crpoenune u ¢ynxkumu PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[urosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeToK: yKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
nmpokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIC OTJIMYUSA PACTUTEIHHOH, XKUBOTHOU H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkimu. L{utonnaszma u eé
opraHonsipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJPUH, TUIaCTUABL. [IpoMCXOKIeHHe MHUTOXOHAPHHA W IUIAacTUA. Buuer
wiactuy. HemeMOpaHHbIE OpraHoMIbl KJIETKH: pUOOCOMBI, KIICTOYHBIH LEHTD,

PECHUYKH, KTYTUKH. DYHKIIMN OPraHOUA0B KJIETKU. BriroueHus

Snpo — perynsaTopHblil neHTp kieTkd. CTpoeHue sjpa: siaepHas o000JodYKa,
KapHOIUIa3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Ku3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISILINASA (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(I)CpMeHTOB B OOMEHe BCIHICCTB U IMPCBPALICHHUU SHECPTHUU B KIICTKEC

4.2

4.3

®dortocunTe3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTe3a.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIsl JKU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UPYIOIIHE OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

OHepreTudeckuii oOMeH B KJeTKe. PacmierniieHue BeIIECTB, BBIJACICHHUE W
aKKyMYJIMPOBAaHUE HHEPrMM B KIETKE. OTambl JHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpOAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPGEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHA

4.4

Peakiiun marpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamms

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunus — marpuunbsiii cuate3 PHK. Tpancnsnus — 6uocunres Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura gyenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUs BUPYCHBIX 32a00ICBaHHIA

PasMHOXEeHME M MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounsnii WK, WIM KU3HEHHBIM IMKIT KIeTKW. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B UHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunteda JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMMIIONAHBIT WM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbL.
[luronornyeckue OCHOBBI PA3MHOXKEHUS UM HWHAUBUAYAIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxonduiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buiel Gecronoro
pa3sMHOXCEHHUS: [eJIEHHE HaJBO€, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CTIIOpooOpa3oBaHUe, BEreTaTHBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOoro.
Metiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausX Meio3sa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonoruueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. [lonoBbIE
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " Ppa3BUTHEC IOJIOBBIX KIJIIETOK —
raMmer (CrnepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIMIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyiauus, opraHoreHe3. IloctamOpuonansHoe pazButue. Turmbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOZCTBa.

Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOT'O PaCTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTHUA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTuku. VMicropus pa3sBuTUs T€HETUKU. BKiax poccHCKUX
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKH. MeTonbl T'eHETUKU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, HCIIOJIb3yeMasl B

CcXeMax CKpellMBaHUI

3aKOHOMEPHOCTH HACJEIOBAaHMS IPU3HAKOB, yCTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHHMpOBaHMS. 3aKOH pacIICIUICHUS IPU3HAKOB.
['unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS IPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTMOPUAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
ckpemBaHue. lcrnonp3oBaHue — aHANU3HPYIOLIErO  CKpPEIIMBAHMUS  JUIS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJeJOBaHUIO TreHOB. Hapymienuwe creruieHHs TEHOB B pe3ylbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['OoMorameTHole M TreTeporaMmeTHnle opranu3Mbel. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHUIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psii U BapUalMOHHAs
kpuBagd. Hopma peaknum npusHaka. KolM4ecTBEHHBIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TE€HOTUIMYECKAas, W3MEHUYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3MeHunBoctu H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHUYECKHUM, MOJCKYJISIpHO-TeHeTHUYeCKu. COBpeMEHHOE OIpeACIICHUE
TE€HOTHIA: TOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomomipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0OJIE3HU C HACJICICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO




06pa3a KHU3HHU, OJUArHOCTHKH, HpO(l)I/IJIaKTI/IKI/I 1 JICUCHHA T'CHCTHUYCCKUX
Oone3nell. MeMKO-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIEHHE CEJIEKUUHU U JIOMECTHKAIIHS.
Yuyenue H.M. BaBuinoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METO/bl CeNEeKIUMU. MaccoBbli W WHIAUBUIYaIbHBIH OTOOpPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBId MyTareHes u
MIOJIy4YEHUE TOJIUILIONAOB. JIOCTHIKEHMsI CEJIEKIUMM pPACTEHWM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHosiorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3manus pekomOuHanTHOW JIHK wm Tpancrenneix opranmsmoB. Kietounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAIbHOE  Pa3MHOKECHHE
pacrenuii. KinoHuUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U dTudeckue mpodiembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIIACC

Kon

11

IIpoBepsieMblii JJIEMEHT COePIKAHUS

DBOIOIMOHHAs OHOJIOTHS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  3Boaouuu.  [laneoHToIOrMYECKHE:  MOCIENOBATEIBHOCTD
MOSIBIICHUsI BHMJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve (ayH u Qrop MaTepuUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IUInsi SMOPHOHOB PA3HBIX BHUJIOB
MMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIIOIMYHBIE,
PYOMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTell y Bcex

OpraHu3MoOB




1.2

13

OomounonHass teopus Y.  [apBuna. I[lpennocbuiku  BO3HUKHOBEHUS
napBUHHU3MA. J[BMKYIIME CHIIBI IBOJIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYpPCOB, HEONpeaeaEHHAs U3MEHUYNBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass teopust »HBomonuu (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJIOUN

14

1.5

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. [lomynsiuoHHBIE BOJHBI U Apeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisomuil ¢pakTop
sBoIFOIMH. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMop( 036l M UIH0ATATI TAIHH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUI000pa30BAHU:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBEPIreHTHaAsA, MapajjicibHasd. H606paTI/IMOCTB 9BOJIOIIMH

2.1

2.2

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKACHUM JKM3HU. HayuyHbple TIuUDoOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIBHOE MOJATBEP)KJICHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel Ouosiorndyeckoit spomonuu. I'mnoreza PHK-mupa. IlepBeie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

Pa3Butne xusHu Ha 3emiie mo spam U nepuojam. Karapxeil. Apxeiickas u
npoTtepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpPHUIICKHIA,
OpJIOBUKCKHW, CHIYPUMCKWN, JI€BOHCKMH, KAMEHHOYTOJBHBIN, IEPMCKHM.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass »s2pa u €€ mepuojabl: MaJeOreHOBBIA,  HEOTECHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IPOLIECCOB.
OcCHOBHBIE 3TaIbI 3BOJIOLNN PACTUTEIBHOTO U )KUBOTHOT'O MUpa. ApoMOp(o3bl y
pacTeHul U KUBOTHBIX. IlosBIEHWE, pacuBeT M BBIMHUPAHHME TPYII KUBBIX

OpPTraHU3MOB

2.3

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBonronus 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpeincTaBiIeHHH O

IMPOUCXOXKIACHUN YCIIOBCKA. MeTOI[I)I HN3YUCHUA AaHTPOIIOICHE3a. CXOI[CTBa n




2.5

pa3nuuus YeloBeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOI0KEHHE YEIOBEKa.
JBmxymme cuibl (hakTopbl) aHTpororene3a. HacnencrBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIHUM

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsuiuid, YenoBek HeaHAEpTalIbCKUi, YemoBek
pazymHbIid. Haxonku MCKOMAeMBbIX OCTAHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: eBpOINeouIHAs (eBpa3uiickasi),
HErpo-aBCTpaJIONAHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAs (a3marcko-
amepukaHnckas). YepTbl mpucnocoOIeHHOCTH MPEICTaBUTENEH YETIOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa

Okosorusi Kak Hayka. 3ajjauyd U pasfiesibl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHNsl OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIIHAA, ITIOYBCHHA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornyeckue  ¢axtoppl. Knaccupukanus — 9KOJIOTMYECKHX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME M aHTponoreHHnle. JlelcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust OpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PaKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue ¢akropbl. Buasl OMOTHYECKHUX B3aMMOICHCTBHI: KOHKYpPEHIHS,
XUIIHUYECTBO, Tapa3UTU3M, MYTYyalu3M, KOMMEHCAIU3M (HaXJIeOHUYECTRBO,
KBapTUPAHTCTBO),  aMEHCAIU3M, HEUTpanu3M. 3HaueHHe  OUOTHYECKUX

BBaHMOHeﬁCTBHfI JJId CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6H_[eCTBaX

OKOJIOTHUCCKHE XapaKTCPUCTHUKHU MOMyJIAIHUH. OCHOBHBIE IIOKa3aTeciin
nomyJjdanuu: 4YUCICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJIALMY U €€ Perymsaus

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBOo OopraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Bumbl-momuHanTel. CBs3u B

OHoIeHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsATHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHI HSKOCHUCTEMBI: IPOAYLIECHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcHOBHBIE TIOKa3aTeNIH HKOCHUCTEMBI: OnMomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUPaMHUIbI: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBAa 3SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJISIIUs, pazButue. CyKieccus

[Ipupoanble 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WMJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprr. XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OHMOChEepbl Kak
ro0anpHOM AKOcHCTeMbl. JlMHAMHYeCKOe paBHOBecHE€ M oOOpaTHas CBsI3b B
onocepe. KpyroBopoTsl BemiecTB W OHOT€OXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBo B Omocepe 3emian. AHTPONOTreHHbIE M3MEHEHMs B OHocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAJIBHOTO  YNpaBJIEHUS MNPUPOJHBIMU pecypcaMH U HX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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