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IMNOACHHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHUs] TOJXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buosorus» cocraBWiIM: KOHIENTyalbHble mnonoxkeHus @OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JEH, COJAEpKaHMs, pPE3yJbTaToB OOydYeHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LEIAX U
MPUHLNNAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CPEIHErO
obmero obpasoBanus B Poccuiickoit denepamuu, a TaKkKe IOJIOXKECHUS O
cnenuduke 6MOJIOrHH, €€ 3HAUCHUH B MMO3HAHUU >KHUBOM MPUPOJBI U 00ECTIeUeHUU
CYILLIECTBOBAaHUSI YesloBeYeCcKOoro obmiectBa. CoOrjiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpEJICIICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T NpelncTaBleHWEe O IeisIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHHS U Pa3BUTUA OOYYAIOMIMXCA CpeICTBaMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupenejieHue 10 pasjieinaM H  Temaw,
PEKOMEHIyeMYIO TMOCJIeI0BATeILHOCTh M3YUEHUsI YU4eOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKU 0Opa30BaTEIHLHOTO
poI1iecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJaromuXcs.

B nporpaMmvMe 1m0 OHOJIOTMM TakXke YYUTBHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yJibTaTaM
oOyuerusi B (GOPMHPOBAHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOMN
NEeSATENbHOCTH/YUYEOHBIX JEHCTBUIM OOY4YarOIIMXCA 1O OCBOCHHUIO COJEpKAHUS
OMOJIOrMYECKOT0 00pa30BaHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peain30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWH Owojoruu, Onarojgapst 4emy B HeEH
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopmupoBaHrEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIM{ JINYHOCTH, SKOJIOTHYECKOTO MBILIUICHHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e KU3HM M OEpEeKHbIM OTHOUIEHHUEM K OKpYXalolled MPUpOJHOU cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIEeOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOCHHH JKUBBIX CUCTEM PA3HOTO PaHra M CYLIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsl PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHuclie: TPO(PUIAKTUKK HACJIEACTBEHHBIX 3a00JE€BaHUIN YeJIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKHU
1eJIeCO00Pa3HOro TMOBEACHUA B OKpYy)Kalollled NpUPOJHOM cpele, aHaiau3a
BIIUSIHUSL XO3SMCTBEHHOW JAESTENBHOCTU 4YEJIOBEKa Ha COCTOSHHE IMPUPOJIHBIX MU
MCKYCCTBEHHBIX IKOCHCTEM. Y CUJICHHE BHUMAaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH
yaeOHOTO TpenMera «buomorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUS



YCJIOBUHM JJIsl pEUICHUS] OJJHOM M3 aKTYaJIbHbIX 3aJ1ay IIKOJIHHOTO OMOJIOTMYECKOI0o
oOpa3oBaHus, KOTOpas mpeanonaraeT (OpMHUpOBaHHE Y  OOyYaroIIuXcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MHpA.

buosnorus Ha ypoBHE cpeaHero ooOmero o0pa3oBaHMsS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieuynBaer (popMHUpOBaHUE y OOyYarOUIMXCsS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 0000IIaeT 3HAHUSA O KUBOW MpHUpoje, €&
OTJIUYUTENIbHBIX TPU3HAKaX — ypPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
YCIOBUSL  JJiA: TIO3HAHWS  3aKOHOB  KUBOW  MPUPOABI, (OPMUPOBAHUS
(yHKUIHMOHANBHOW TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe€30macHoro ooOpasa
YKU3HU, KOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOIO OTHOIIEHUSI K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OMOJIOTHST UMEET TaKKe ISl PEIICHUs BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  oOmero  00pa3oBaHMs,  COLMAIM3ALUU
oOyuvaromuxcd. M3ydyenne Ononoruu obecnednuBaeT yciaoBHs Uil (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAITMOHHBIX W HWH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpPbl, CIIOCOOCTBYET MHTETpallMi OMOJIOTHYECKUX 3HAHUU C
MpEACTAaBICHUSIMU U3 JIPYTUX YUYEOHBIX MPEIAMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpeAHA3HAYEHUH Y4eOHOro mnpeaMera
«buonorusi» COCTaBWIM OCHOBY /I ONpENEJICHUS NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, TMPEJICTABICHHOTO B MporpaMMme IO
Ouooruu.

Otb6op copepxkanus yueOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOIO MOJAXO0Jd, B COOTBETCTBHM C
KOTOPBIM O0ydarmuecss JOJDKHBI OCBOUTH 3HAHUS W YMCHUS, 3HAYUMBIC [JIS
dbopmupoBaHus OOMIEH KyJIbTYphI, OMPECIAIONME aJeKBAaTHOE TIOBEIACHHE
YyeJloBeKa B OKpYXalolled MPHUPOAHON cpesie, BOCTpEeOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MPaKTUYECKo aesTeabHOCTH. Oco0oe MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT 3JIEMEHTHI COJIEpPKaHMsl, KOTOPbIE CITY>KAaT OCHOBOM Il (POpMUPOBaHUS
MPEJCTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIUMX  T'yYMaHHU3AIUU
OMOJIOrMYECKOT0 00pa30BaHMUS.

CTpyKTypuUpOBaHUE COJAEpKaHUs Y4YEOHOro MmaTepuaja B MIpOrpamMme IO
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00
OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPHUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu 1
HBOJIIOIMU. B COOTBETCTBHUU C 3THM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICJICHBI CIIEYIONINE COJEpKaTeIbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4yHOro To3HaHus», «KieTka kak Ouonormyeckas cucrema», «OpraHuzM Kak



ouonoruyeckas cucremayn, «CucrtemMa M MHOrooOpazHe OpraHM4eCKOro MHpay,
«DBOJIIOLUS KUBOU MPUPOABD, « DIKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHUE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHH
UCTIONB30BaTh 3TH 3HAHHS JJIS TPAMOTHBIX NEHCTBHH B OTHOIICHUH OOBEKTOB
KUBOM MPHUPOABI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHue 1esid u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PELICHUEM CIEAYIOUINX 3aa4:

OCBOCHHE OO0YYaIOIIMMHUCS CHCTEMBbl 3HAaHUU O OHOJIOTMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpaBUiIaxX, CIyXKalluX OCHOBOU
s (OpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOJaX Hay4YHOTO MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX
CHCTEM PAa3HOTO YPOBHS OPTaHU3AINU, BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOyYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHaM3a JaHHBIX O IMYyTSIX Pa3BUTUS B
OMOJIOTMH HAyYHBIX B3TJISIOB, MW M TMOAXOAOB K W3YYCHHIO JKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpraHU3alUU;

CTAaHOBJICHHE y oOydarommxcss oO0mel KyJabTypbl, (YHKIHOHAJIBHOU
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBJICHUS OKPY’KAIOLIETO
MUpa KMUBOW NPHUPOJbI HAa OCHOBAaHMM 3HAHUM U OIBITA, MOJYYEHHBIX IpHU
U3Y4YEHUU OMOJIOTUH;

dopmupoBaHue Yy OOydYalOMMXCd YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMONIOrMYECKUX 3HAHUM B TPAKTHUYECKON EATEIbHOCTH 4YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI 1 arpoOHOTEXHOIOT A,

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEJIOBEKOM HKHBOU
IPUPObI, HEOOXOAUMOCTU OEPEKHOI0 OTHOIICHHS K HEW, COOII0IEHUS 3TUYECKHUX
HOPM IPHU POBEJICHUN OMOJIOTMUECKUX UCCIIE0BAHMIA;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHHWM [JIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYpPBI, A1 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MTPUOOPETEHHBIX 3HAHWN U YMEHHI B TTIOBCETHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTHU MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero o6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTEIbHBIM Y4YEOHBIM IPEIMETOM, BXOISLIUM B
COCTaB MpeaMeTHOMN obnactu « EcTeCTBEHHO-HAYUYHBIE PEIMETH.



Jlist m3ydennst 6noaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoguTcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hepemnmo), B 11 kiacce — 34
gaca (1 qac B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puimocoueil, ITUKON, SCTETUKON U MPaBOM.
Ponp Owuonoruun B (HOpPMHUPOBAHMHM COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OGMOJIOTHUECKUX HaYK.

MeTo/1bI TO3HAHUS KUBOUW TIPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OMTMCaHUE,
U3MEpeHue, KiIaccupukalus, MOJEIUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JdeMoHcTpanum:

[Toprpetsr: Y. lapBun, I'. Mennens, H. K. Konbnos, [Ix. Yorcon u @. Kpuk.

Tabnuirel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBD.

JlabopaTopHbIie M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcmnonp3oBaHHE pa3IWYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTEMBbI U X OPTraHU3AIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydyeHust ounonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTaHMYECKOUN MPUPOIBI.

CBoticTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€O1IeHOTUYECKUI), OnOoCc(epHBbIit.

JdeMoHcTpanum:

Tabmuupl n cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3aLUU
YKUBOM ITPUPOIBI».

O6opynoBanue: mojenb Mojekyibl JTHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XHWMHUYECKHM COCTAaB KIETKU. XHUMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

@yHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. lloxnepkanue
OCMOTHYECKOTO OasiaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OEJKOB.
He3amMeHnMBble M 3aMEHMMBIE AMUHOKHCIOTBI. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKyJNbl (HEpBUYHAs, BTOPUYHASl, TPETUYHAS H
YETBEPTUYHAsl CTPYKTypa). XHUMHYECKME CBoilcTBa OenkoB. buonormyeckue
byHKIUNU OEITKOB.



depmenThl — Owonormyeckue Kartanmsatopbl. CTpoeHue ¢epMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuupuaHocts. KodepmenTsl. BuramMuHsbl.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pubo3a U Je30KCUpud03a),
aucaxapuibel  (caxaposa, JaKTo3a) M ToJiMcaxapuibl  (Kpaxmaj, TJIMKOTEH,
LEJUII0I103a). bruonornyeckue GyHKIMH YIIIEBOIOB.

Jlumuael:  Tpurmuuepunbl, Qocdomunuael, crepouasl. [ uapoduIBHO-
runpodoOHble  cBoiicTBa. buonormdyeckue ¢yHkumu JunuaoB. CpaBHEHUE
YTJIEBOJOB, OEIKOB U JIMIMHUI0B KaK HCTOYHUKOB YHEPTUU.

HyxnennoBeie kucnorsl: JHK u PHK. Hykneotuaer — MoHOMEpEI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Crpoenue u pynkuu PHK.
Bunet PHK. AT®: ctpoenue u GyHKIHH.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOIEHCTBUS
uaeil 1 pakToB B HAYYHOM MMO3HAaHUU. MeTO/Ibl U3YUEHUS KIETKH.

Knerka xak menoctHas »xuBasg cuctemMa. OOmmMe NpHU3HAKH KIETOK:
3aMKHYyTas HapykHas memOpana, moiyekynsl JIHK kak reneruueckwii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: »yKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsl MpOoKapHoTHYecKoM KieTku. Knerounas crenka Oaktepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKH. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, JKUBOTHOW U
TpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [nazmaruueckas memOpana, e€ ceoiictBa u pyHkiuu. [lutomnasma u eé
opraHousibl. OpHomeMOpanHble opraHoujbl knetku: OIIC, anmapat ['onbaxw,
In30COMBI. I10yaBTOHOMHBIE OpPraHOWIbI KIETKH: MHUTOXOHIPHUH, IUIACTHIBI.
[IpoucxoxeHne MUTOXOHIpUM W T1actud. Bunbl mnactun. HememOpannbie
OpPraHoOW/bl KJIETKH: PpUOOCOMBI, KJIETOYHBIH UEHTP, IEHTPUOJHU, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapHOIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOIE.

Tabmuubl u cxembl: «llepuognueckass TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHune MoJIeKyJibl BOJIb», «brocunTes Oenka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenne pepmentay, «Hyxnennossie kucnotel. [JHK», «CtpoeHne MoieKybl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIEeTKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue siipa KIEeTKu», «YIeBoAbD), «JIMmuasD.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJIi IPOBEACHHUS
HAOJIIOICHUM, H3MEPEHMM, SKCIEPUMEHTOB, MHUKPONPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHume KaTaqTuTUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopnas pabora No 2. «M3ydyeHue CTPOCHHUS KIETOK PpACTECHHIA,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHICAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIlIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B IMOHUMaHUU
MeTaboIu3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPO(MHBIA U reTepoTpodHbIi. Poibk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOoTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycioBuii cpeasl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TO
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUIe OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
KU3HH Ha 3emiIe.

OHepreTuueckuii oOMeH B KjeTke. PaciienseHue BelEecTB, BBIIACICHHE U
aKKyMYJMPOBAaHHE DHEPrUM B KIETKE. OTalbl JHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxkenne u ero Buabl. KuciopogHoe OKHCIEHHE, WU KIETOYHOE
JIBIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peakimuun wmatpuuHoro cunre3a. [enermyeckas wuHbpopmanus u JHK.
Peanuzanusi reHetudeckol MH@oOpManuu B KJIeTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cuHte3 PHK. Tpancnsuusa — 6uocunres
oenka. Otanbl TpaHcasauuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie popMsbl )ku3HU — BUpYChl. McTopust oTkpsiTus Bupycos (/1. H.
WBanoBckuit). OCOOGHHOCTHM CTPOEHHUS M SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX U UEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BIY) — Bo3Oymutens CIIN/a.



OOpatHass ~ TpaHCKpHWIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBaHMUIA.

JdeMoHcTpanum:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JJHK»,
«Ctpoenue 1 QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTndeckuit Komy,
«Bupyco», «baktepuodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaxTepuodaray, «Pemnmukarms JJHK».

Oo6opynoBanue: monenu-anmnkanuun «Yasoenue JIHK u Tpanckpunus»,
«buocunre3 6enkay», «CTpoeHue KIeTKN», Moielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Ipormecchl, mpoTekatonue B uHTepdasze. Pernmukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL.
JIumionHeIi W TAluIOWJIHBIA  XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uronoruuyeckue OCHOBBI PA3MHOKEHHMSI W  HWHIWBHAYaJIbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYeCcKuii CMBICII MUTO3A.

[Tporpammupyemasi TuOeNb KIETKH — aroITo3.

®opMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHHE OJHO- UM MHOTIOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHUe. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpPraHu3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meiio3. Craguu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTagusX Meno3a.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buomormyeckuid CMbBICT H
3HAYECHUE MEN03a.

['amerorene3 — mponecc oOpa3oBaHUs TMOJIOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u[l, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOEHHUS SUIICKIETOK U CcrepMaTo30ugoB. OII0J0TBOPEHUE.
ITaprenorenes.

WunuBuayanbHoe pasBuTHe (OHTOTeHE3). OMOpPHOHAIIBHOE Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX >KHBOTHBIX:
npo0ienue, ractpyisius, opraHorene3. [loctamOpuonanbHoe pazButue. Turmbl
MOCTAMOPUOHANIBHOTO PAa3BUTHS: TMpPsAMOE, HenpsMmoe (JIMYMHOYHOE). BiusiHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
yYpOJCTBa.

Poct u pazButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DopMbl pa3MHOKEHHUS OPraHU3MOBY», «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHuid», «BereratTuBHOE pa3sMHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHHE TOJNOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsamoe n HenpsiMoe pa3BUTHEY», «['amMeToreHe3 y MIEKONUTAKOIUX U
yesnoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

Ob6opynoBaHue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJICKOIIUTAIOILIETO», «SHIeKIeTka miekonuraroumero», «Kapuokuses B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanuusa «J/leieHue KIeTKW», MOJIEIb
JTHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHMs TIOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuku. Mictopus pa3BuTusa reHeTUKU. Posib muTomoruu
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKH. BKiIag poCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETOJbl TEHETUKH (TUOPUI0JIOrHYECKUM,
UTOr€HETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKUii). (OCHOBHBIE TI'€HETHUUYECKHUE
noHATHUsA. [ eHeTu4YecKass CHMBOJIMKA, UCMOJIb3yEeMasl B CXeMax CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpuHoe CKpenBaHue. 3aKOH eIuHOo00pa3uss THOPUIIOB TIEPBOTO
nokosieHus. IIpaBuno goMuHMpOBaHMsS. 3aKOH pACIHICIUIEHHUS IPHU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKkpemuBaHue. 3aKOH  HE3aBUCHMOTO  HacleOBaHUS
npu3HakoB.  lluToreHeTndeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEUIMBAHUS.
AHanu3upyolee ckpemnuBanue. Fcrnoap30Banne aHaAIM3UPYIOLIETO CKPEIMBaHUS
TSl OTIpENIeSICHUsI TeHOTUIIa OCOOU.

CuernenHoe HacnefoBanwe mnpuszHakoB. Pabora T. Moprama 1o
CLUECIUICHHOMY HAaCJIEJOBAaHHUIO NeHOB. HapylieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCUHI'OBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTHYEeCKue KapThl.



['eneTnka mosia. XpOMOCOMHOE ONIPENEIICHUE MO0JIA. AYTOCOMBI U IIOJIOBBIE
XpoMocoMbl. ['omoramernele M rereporaMeTrHble Opranusmbl. HacienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHibl ”3MEHYMBOCTHU: HEHACTIECICTBEHHAS! K HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psi U BapualluOHHASI KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBAa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrtBeHnHasi, WM TEeHOTUIIMYECKas, HU3MEHUYHUBOCTh. KoMOMWHATHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOLECC — OCHOBA KOMOWHATMBHOMU
W3MEHYUBOCTU. MyTalnmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTainuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpU4HHBI MyTanuii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesdnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTD.

['enernka uyenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HEeaJIOTMYECKNM, OJTM3HEI[OBBIHM, IIMTOICHETHYECKHUI, OMOXMMHUYECKUH,
MOJIEKYISIPHO-TEHETUUECKUA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-anamu3a. HacmencTtBennnie 3a00JIeBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIE3HH C HACJIEACTBEHHOW MpPEeIpacnoyioKEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue M reHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
310pOBOTr0 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
Oone3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBaHME. 3HAUCHUE MEIUIIMHCKON
TEHETUKU B MPEJOTBPAICHUY U JICYCHUU TEHETUYECKUX 3a00JICBaHUI YeoBEeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuiet w cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHWE M €ro
[UTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIJICHHS W €ro ILUTOTCHETUYEeCKas
OCHOBa», «3aKOH  YHCTOTBI  TaMeT», «JlurubpumHOe  CKpeuuBaHUEY,
«llutonornyeckue  OCHOBBI ~ JUTHOPHIHOTO  CKpemuBaHus»,  «Mehos3y,
«B3aumoneiicTBue aJUIeNbHBIX TE€HOB», «['eHeTMYeckue KapThl paCTEHUM,
JKUBOTHBIX U 4eJoBeKay», «l'eHeTnka mona», «3aKOHOMEPHOCTHU HAaCIeIOBaHUs,
CUCIUIEHHOTO ¢ mnoJiom», «KapuoTunsl uyenmoBeka © KUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY», «MomudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eHeTrka rpynn KpoBu», «MyTallmoHHAas U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anminKauud «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Henonnoe nomunupoBaHuey», «Jurubpugnoe ckpeuuBanuey, «llepexpéct



XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3zodpuna» (HOpma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO M
JTUTUOPUIHOTO CKPEUTMBAHUS Y AP030(PHIIbI HA TOTOBBIX MUKPOTIpEapaTaxy.

Jlaboparopnas padota Ne 6. «M3yyenue MoauuKaiMOHHOW U3MEHUUBOCTH,
MIOCTPOEHHE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MmyTauuid y Jpo30¢duibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W IMPOILECC. 3apOKIACHUE CEIEKIMU U JOMECTUKAIU.
VYuenue H. . BaBunoBa o0 1eHTpaXx NPOUCXOXKICHUS W MHOTO00Opa3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOHUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoja, IITaMM.

CoBpeMeHHbIE METOIbI CeNeKIIMU. MaccoBbId U UHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
ckpemuBaHue — WHOpuAMHT. Yucras nuuus. CKpelIMBAaHUE YUCTHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIAMHT.
Otrnanénnas rubOpunuzanus U e ycnexu. VckyccTBeHHbI MyTareHes u
MOJIyYEHUE TOJIMILUIOUJIOB. JIOCTMIKEHHSI CENEKIMU pAaCTeHUH, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAsd HMHKXEHEpHUs. ITambl
co3nanus pexomOuHantHOoM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepusa. Kiietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKECHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

DKojiornyeckue W dThyeckue  mpobiembl. ['MO  —  reHeTHuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «[lopoasl TOMaIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHunity, «OtnanéHras ruopuausanus», «PadoTer akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTexHOMOTHM», «KileTouHble KyIbTypbl W
KJIOHUpOBaHHe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHuE: MYJISKH TUIOJIOB M KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOJBl W JOCTHXKEHHUSI CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpennoceiIku BO3HUKHOBEHUS SBOJIOLMOHHOW TEOPUU. DBOJIIOLHUOHHAS
Teopust U €€ MecTo B OUOJIOrMU. BiusiHue 3BOJIIOIMOHHOW TEOpUM HA PA3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CuzerenscTBa 3BoMOLMU. [lameoHTOIOrMYECKHE: MOCIIEN0BATEIbHOCTD
MOSIBJICHUS BUJIOB B MAJIEOHTOJOTMYECKOW JICTOMMCH, TEPEXOHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paziuuue GayH 1 GJaop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA W PA3IUuMs SMOPHOHOB PpAa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTMYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX NyTell Yy Bcex
OpraHU3MOB.

OomonmonHass teopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIIME CHUJIBI 3BOJIONUM BUIOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHUYNBOCTb,
Oopb0a 3a CylIeCTBOBaHUE, ECTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3Boitonuu (CTD) u e€ OCHOBHBIE MOJ0KEHHUS.

MuxkposBosonus. [lomynsuus kak eAMHKUIA BUAA U SBOJTIOLUU.

JBmwxyuue cuiibl ((akTOpbl) 3BOJIOLNMHA BUAOB B MpUpoAe. MyTallMOHHBIHI
mpoiecc ¥ KOMOWHATHBHAs W3MEHYHMBOCTH. [lOMyNsSIMOHHBIE BOJHBI M Jpeud
reHoB. M3ossuus u Murparusi.

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil @akrop sBomouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoO0IeHHOCTh OpraHU3MOB KakK pe3ysnbTaT dBOMIONUH. [lpumeps
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMoph03bl M HAMOATANITAIIIH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHYECKOE.

MaxkposBomonusi.  PopMbl  3BONIONUH:  (PUIETHYECKas, JWBEPreHTHAs,
KOHBEpIreHTHasl, napasuiesnbHas. HeoOpaTuMocTh 3BOIOLUY.

[TpoucxoxieHrEe OT HecleHHaJu3UpOBaHHBIX NpenkoB. [Iporpeccupyromas
creuuanu3anus. AJanTUBHAS paanalysl.

JemoHcTpanum:



[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckui, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBepiios.
TaOnuis! u cxembl: «Pa3BuTue OpraHMuEcKoro Mupa Ha 3emiiey», «3apoIbliin

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI 32
cymectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOTr000pa3ue COpTOB pacTEHUI»,
«MHorooOpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTanoHnHas

U3MEHUYUBOCTE», «Apomopdo3by, «Umnoamanrammm», «OO0mas aereHepanusy,
«/IBmKymue cuibl 3BoMOIUN», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHUe», «IIpuCIOCOOIIEHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA00Opa30BaHUEY, « IKOIOTUUECKOE BUI000PA30BAHUEY.

OO6opynoBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKPAaCKH,
HA0Op IUIOMOB M CeMsH, KoyuteKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJeNlb «OCHOBHBIC HAIPaBJICHUS DBOJIONHUNY, O0BEMHAS MOJEIb
«CTpoeHHEe TOJIOBHOTO MO3Ta IMTO3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, KoJeKius «DopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmojenb ammmkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, myTaruu (GOpMbI KPBUIBEB U
OKpPACKH Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHICCKOMY
KPUTEPHUIOY.

JlabopatopHas pabdota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHayuHble TpEACTaBICHUS O 3apOoKICHUM KU3HU. HayuHble ruUmoress
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M NaHCHepMus. XHUMHUYECKas
ABOIONMS. AOHOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MTOATBEPKACHUE XUMUUECKOW ABOMIOIMA. HavanbHble 3Tamnsl
ouosornueckoi sBomonuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HMX SBOJIOIUSL.
dopmMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spaMm u nepuoaaMm. Karapxei. Apxelickas u
nporepo3oiickas Hpbl. [laneoszoiickas spa u €€ mnepuojbl: KEeMOPUNUCKUH,
OPZIOBUKCKHH, CUITyPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKH.

Me3so30iickas 3pa u €€ epuoabl: TPUACOBBIN, FOPCKUIM, MEJIOBOM.

KaiiHozoiickass »pa W €€ TMepuojbl: MaJCOT€HOBBIM, HEOIC€HOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTuka KiMMaTa U TeoJIoTHYecKuX mpoiieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIIUU PACTUTEIIBHOTO M JKHMBOTHOTO MHpa. Apomopdo3sl y pacTeHuidl u
KUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue »dBOJOIUU. OCHOBHBIC
CUCTEMAaTHYECKUE IPYMIbl OPTaHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIONIOTUA KaK Hayka. Pa3Butue npeacraBieHni o
MPOUCXOKJIECHUHN YeloBeKa. MeToabl Hu3ydeHusi aHTpororeHe3a. (CxojcrtBa u
pa3Iyus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  (pakropsl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBbIA o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYIUN TPYAa, MBIILJICHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMmenbi, YemoBek mnpsaMoxonsmmi, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pasymHbii. Haxogku HCKOINaeMbIX OCTaTKOB, BpEMsl CYIIIECTBOBaHHS, 0O0JaCTh
pacnpocTpaHeHus, 00bEM TOJI0BHOTO MO3ra, 00pa3 KU3HH, OPYIus.

Yemoreueckue pacbl. OCHOBHbIE  OOJBIIME  pPAchl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioMjHass  (dKBAaTOpHabHAs),  MOHTOJOWIHAS
(a3uarcko-amepukaHckas).  UYepTbl  MPUCTOCOOJIECHHOCTH  MpeACTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBHUSIM CylIeCcTBOBaHUsA. EIWHCTBO uenoBeYeCKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmuer 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cHCTeMbl», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTrka», <OKUBOTHasi  KIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTraHUYEeCKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHMsI YEIOBEKa U YETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTMUECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI'0 4YeloBeKay», «llpeBHeimue moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BeYECKHE pachl».

O6opynoBanue:  mynsiku  «lIpoucxoxkaenue  demoBeka»  (OOCTHI
aBCTpaJONUTEKa, MUTEKAHTPONa, HeaHAEpTaiblla, KPOMAHLOHIIA), CJICTIKA WU
HM300paKeHNs KaMEHHBIX OpYJUM TEPBOOBITHOIO YeNOBEKa (KaMHU-YOMMEPHI,
pyOusa, ckpeOna), TreoOXpoHOJOorhueckass TaOnuma, KoJuieKiusa «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie 1 NPpaKTHYeCKHE PadOThI:

[Tpaktuueckas padorta Ne 1. «/M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJIJICKITUSIX).



OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUeCKUi My3eil).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjauu U pa3eibl 3KOJOTHUH. METOIbl IKOJIOTrMUYECKUX
UCCJIeI0BaHMMA. DKOJIOrMY€CKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (daktopel. Krnaccuduxamus skonornueckux (akTopoB:
abuoTuyeckue, OMOTHYECKHME M AaHTPOINOTeHHble. JleMCTBHE HKOJIOTHYECKUX
(aKTOpOB HA OPraHU3MBI.

Abunotndeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. POTONEPUOAU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Buner OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MYTyallu3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIHU3M,
HEeUTpaiu3M. 3HaueHHEe OWOTHMYECKUX B3aMMOJEHCTBUN [JIsi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nomyjsauud. OCHOBHBIE IOKa3aTeNH
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJa€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J{nHaMuka YyuCcI€HHOCTH MOMYJISIUU U €€ PeryJIaiusl.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['exkerns.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emun», «Cpeabl 0OUTaHUS
opranuzMoBy», «®Potonepuonusm», «llomynsuum», «3aKOHOMEPHOCTH poCTa
YUCJICHHOCTHU TOMYJIsun HHPy30puu-TyPenbrny, «[lumesrie nemm.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PAaCTEHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnussHre cBeTa Ha pOCT U Pa3BUTHE YEPCHKOB
KOJIeyCay.

[Tpaktuueckas pabota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSUNA Pa3HbIX BUIOB
pacTEHUIN.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmectBo oprann3moB — OuoneHo3. CTpykTypbl OMOLIEHO3a: BHUAOBAs,
NpOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunbl-nomunantel. CBsi3u B
OuolLIeHO3E.

DKoyiornyeckrue cuctembl (d9kocucteMbl). IlonsitTue 00 »dKocucTeMe W
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCHUCTEMbl. [lMIleBble LIeMH U CETH.
OcHOBHBIE TOKa3aTeIu HKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUSA. DKOJIOTHUECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETyYJIsALUs, pa3BuTHe. CyKIeccus.

[TpupoaHbie IKOCUCTEMBI. DKOCHCTEMBI 03EP M peK. DKOCUCTEMA XBOMHOTO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOTE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (akrop ycToMumBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTpyKTypa
ouocheprl. XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
r100aIbHOM 3KocHCTeMbl. J[MHaMuueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopots! BemiecTB 1 OMOT€OXUMHUYECKHE IUKIIBI 3JIEMEHTOB (yTiepoaa,
a3oTa). 30HAIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUs B Onocdepe.
['1oGanbpHbIE YKOJTOTHYECKUE TPOOTIEMBI.

CocyliecTBOBaHuE MIPUPOBI 151 YEJI0BEUYECTBA. Coxpanenue
O6nopa3zHoobOpasusi Kak OCHOBa ycroiunBocTH Onocdepsl. OCHOBA palMOHATHFHOTO
YOpPaBJICHUs] TPUPOJHBIMU pecypcaMu M HX HUCIHoNb30oBaHue. JlocTuxeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuuper u cxemsl: «llnmesble nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jjeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCUCTBHS HA IpUPOAY», «Baxueilmme WUCTOYHHKH
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BaxkHe#IIass cocTaBisIOMas
ouocheprr», «DakTopsl Aerpaganuu nousy, «llapaukoBsiil r¢dexTy, «DakTopshl
paauoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xKu3HU B Ouocdepe», «O30HOBBIM 5KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot azota B mpupoze».

O6opynoBanue: Mojenb-anmIukanus «Tunudaable OMOIEHO3bI», TepOapwuii
«PacturenbHbie cooliiecTBa», kojuiekuuu «buoienos», «Bpenurenn BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TrepOapuu M KOJUJIEKLIMH pAcTeHUH W
YKUBOTHBIX, MPUHAJJICKAIIME K Pa3HbIM 3KOJOTMYECKUM TpyIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®denepanmu, n300paxeHHs OXPaHAEMBIX BHJIOB
pacTeHuin 51 KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbBTATBI OCBOEHUA IIPOIT'PAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ylbTaram
OCBOCHHUSI  OOy4YaloIMMHUCS TporpaMM CpeaHero oOmero  0o0pa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUA IpeaMera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIOIIME: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaJWYue MOTHUBAIlMM K  OOyYECHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, TPUCYIIUMHA CHCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HAIWYHE OKOJOTHYECCKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHUS mpeaMeTra «bruoiaorus» AOCTUTAIOTCA B
€MHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH U TYyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMHA M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMIpOIleccaM CaMOIIO3HAHHUS, CAaMOBOCIUTAHHS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJla U CTAPIIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHONIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY’KaroIlEer Cpeie.

JlngyHOCTHBIE peE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOKW BHYTPEHHEH MO3WUIHUECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
OMBITAa U OMbITA JEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAaIpaBIICHUMN
BOCIIUTATEIIbHOM JICSTEIbHOCTH, B TOM YHUCJIC B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh IPAXKTAHCKOW MO3UIMK 00YyJaIOMIerocss Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMATbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4y, YBaXXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB TMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCHUICKOI IpaKIaHCKOMN UJEHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH IEpe.l
PonuHoil, ropmoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMH B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUCHTHUPYSCH HA MOPAIBHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEIISIM, CO3/JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusiMu HapoioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOr'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN’;



NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHUCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAXKEHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S) ¢usnyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOI0 0J1ArONOTyYHS:

NMOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe3omacHoro obpasa >KU3HU
(3mopoBOoe  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBUI W HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXa, pEryJsipHas Quznueckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

NOHMMAaHUE LEHHOCTH MPaBWI HWHIWBHUIYAIbHOTO M  KOJUJIEKTHUBHOTO
0€e30I1acHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIIUX 3/JOPOBBIO U JKU3HHU JIIOJICH;

OCO3HAHHE TMOCIECACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AaKTUBHOW [ESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPecCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBHIOOpP Oyaymieil mnpodeccun U PeaTu30BHIBATDH
COOCTBEHHbIE )KM3HEHHbIE TIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEN KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

IKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIICHHWE K MPHPOJAE KaK MCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTUYECKOM KYyJNbTYphl: TNPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OLIEHKM MX BO3MOXHBIX TMOCJIEACTBHM ISt
OKPYXaOUIEN CPEJIbL;

OCO3HaHHUE IJI00AJIBHOIO XapakTepa HKOJIOTMYECKUX MpoOieM W MyTed HX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHMSI M YMEHUS TMpPU PEIICHHH NpoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHHE  NPAaBWJI  MOBEACHHUS B NPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCUCTEMAX, OXpPaHy BHJOB,
IKOCUCTEM, OHOoChephI);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOUIEH
OPUPOJIHON cpesie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTUYECKUE
MOCJIEICTBUA NMPEANPUHUMAEMbBIX ACHCTBUHN U MPEIOTBPAILATh UX;

HaJIM4YKUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS], IKOJIOTHYECKON KYJIbTYpBI,
OTbITa NEesATeNbHOCTH HKOJIOTMYECKOM HaINpPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B TO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COIMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUDPE;

COBEPIIEHCTBOBAHNUE SI3BIKOBOW M YHUTATENBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aUMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

NOHUMaHUE crneuu@ukr OHOJIOTMM KakK HayKd, OCO3HaHUs €€ poju B
(GbopMUPOBaHHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
NpeACTaBlIeHUs 00 OKpYXalolleM MHpE KakK O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUU MpodsieM
COXpaHEeHUs! IPUPOAHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTHMU JJII COBPEMEHHOW LMBHUIIM3ALMU:
oOecrie4yeHus: HOBOI'O YPOBHS Pa3BUTUS MEAMUIMHBI, CO3/JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  PEeCypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJIa U3 INI00ATBHBIX IKOJIOTMUYECKUX MPOOJieM U
oOecrieyeHusi  mepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAallMOHAILHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPcOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJOTUYECKUX 3HAHUN B IEJIIX
MOBBIIICHUS OOIIe KyJbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM IPaMOTHOCTH OOydaroIuxcs, GopMHpPYEMOi
IIPU U3yYEHUH OMOJIOTHH;

MOHMMAHHUE CYUIHOCTH METOJIOB IMO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNIb30BaTh MOJydyaeMble 3HAHUS [UJIsS aHalu3a |
OOBSICHEHHUS SIBICHUN OKPYXAIOLIEro MUpPA U MPOUCXOISIINX B HEM HM3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHHMsSI Ha OCHOBE HAy4yHbIX (DAKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 OJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHus IpoOJieM B pealbHbIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HAHHME LIEHHOCTUM HAYYHOUW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
IPOEKTHYIO U HCCIIE0BATENbCKYIO AESATENbHOCTh HHIMBHUIYAIbHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUID U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe I (OPMUPOBAHHMS MHPOBO33PCHHS OOyYarOUTUXCs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJ0B I[O3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHUs, SBICHUE, MPOIECC,
CHUCTEeMa, HayYHBIH (pakT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
UCCIIeIOBAaHUE,  HAOJIOJICHWE,  U3MEpPEHHEe, OKCICPUMEHT U JIPYTHX),
YHUBEpCAJIbHbIC ydeOHble JeicTBUsS (ITO3HABaTeIbHbIC, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), oOecreunBaroue (dbopmHpoBaHue (yHKIMOHATBHOU
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIMM OOydYaloluXcs, CIOCOOHOCTD
o0yuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMSI W  yHUBEpCalbHble ydeOHble JIEWCTBHUS B
[I03HABATEIbHON U COLIMAJIbHOW MPAKTUKE.

MeTanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOIIEro
o0pa30BaHus JOJIKHBI OTPAXKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA y4eOHBIMH MO3HABATEIbHBIMHU
NEeUCTBUSAMM:

1) 6a30BbI€e JJOTHYECKHE T CTBUS:

CaMOCTOSITENIFHO  (OPMYNIHUPOBaTh M aKTyalM3UpOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHWHM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cMHTE3a, CpaBHEHUS, KilacCU(pUKAIMKU, 0000IIEeHUs ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUN (BBIAETATh MX XapaKTepHbIE NMPU3HAKU, YCTAHABIIUBATh
CBSI3M C IPYTUMH MOHATUSIMH);

ONpENENATh LEAN JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUH UX
JOCTUKEHUS, COOTHOCUTD PE3YIIBTATHI IEATEIBHOCTH C TOCTABICHHBIMHU LICIISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS ISl OObsICHEHUS! (DAaKTOB U SIBICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXKIACHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
AHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM M IPOTUBOPEYMSI B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATh BHIBOBI U 3aKIOUCHMS;

IIPUMEHSTh CXEMHO-MOJENbHBIE CpeacTBa TUTSt IIPEACTABIICHUS
CYLIECTBCHHBIX CBSI3€M M OTHOIICHHWN B M3Y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMH  Pa3HOIO0  pOJAA,  BBIIBICHHBIX B pa3JIMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHallM3a MMEIOIIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATEIbHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH pabOTy B  YCJIOBHUAX  peajbHOrO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeCTBHUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEeI0BATEIbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBbIKAMU  pa3pelieHus MOpoOJeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3314, IPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JUYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTaluy, MPeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4EeOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NEATENBHOCTH U AKU3HEHHBIX CUTYaLHSX;

BBISIBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apTyMEHThl HJisi J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IMOJYYEHHBIE B XOJE PpEIICHHS 33Ja4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeMCTBHS B MPO(PECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OpUrMHAJIbHBIE MOJAXOJbl U PEIICHMS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(MOpMAINK (TEKCTEe Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIIPHON JUTEparype, OHOJOTUYECKHX CJIOBapsX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3zax JaHHbIX, B VHTepHETE), aHaIM3UPOBATH



UHGOPMAIUIO PA3TUYHBIX BUIOB U (POPM Mpe/CTaBICHHS, KPUTHUECKU OLIEHUBATD
€€ JI0OCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTb;

(opMyJIMpOBaTh 3allpOChl U IMPUMEHATH PA3JIMYHbIE METOABI IPU IIOUCKE U
orOope Ouosorndeckoit mHGOpMalUU, HEOOXOIUMOM JIJIsi BHIMOJHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILICHCTBOBATh KyJIbTypy aKTUBHOTO MCIIOJIB30BaHUS Pa3IMUHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSAATENILHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMY  MpPEACTABICHUS
ounonornyeckoil nHpopmauu (cxeMbl, rpaduKH, JUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAYUYHBIH fA3BIK B KadecTBe CpeAcTBa Mmpu paboTe ¢
Ouonornueckoil uHQpoOpMaluen: MNPUMEHITb XUMHUYECKUEe, (U3NUecKue Hu
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HaTJIsAHOCTH;

BJa/JE€Th  HABbIKAMU  DPACIO3HABaHMA U 3allUThl  HMH(OpMAaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oGmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX chepax KHU3HU, aKTUBHO yIaCTBOBATh
B JIMajore WM JUCKYCCHM MO CYLIECTBY OOCYyKIaeMol TeMbl (YMEHHE 3a/laBaThb
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEIHHO BBINIOJHEHUS TMpeJiaraeMomn
3aJla4l, YUUTBIBATh MUHTEPECHl U COIIACOBAHHOCTH MO3ULIMNA APYTMX yYaCTHHUKOB
JMaJIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBA OOIICHMS, IMOHUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMM OOILIEHUS M B3aMMOJEHUCTBUS, TMOHUMATh
HaMEpEHUs JIPYTUX JIIOJIEH, MPOSBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

NOHUMAaTh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboTHI IPH pellIeHNH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
IPUMEHEHUs TPYNNOBbIX (HOPM B3aUMOJECHCTBUS NPU pEeLICHUH yueOHOM 3a1auH;

BBIOMpPATh TEMATHUKYy M METOJbl COBMECTHBIX JEHUCTBUA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KayKJOr0 YjeHa KOJUIEKTUBA;



NPUHUMATh  I[€JIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUA II0 €€ JOCTUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiath pojaud ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OIICHMBAaTh Kaue€CTBO CBOETrO BKJAJa W KaXJOr0 y4YacTHUKA KOMaH]bI B
o0l pe3yJsbTatT o pa3pabOTaAHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTpPATErHYECKOe TOBEJEHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU AeHCTBUSIMH:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIieM H UX
pelieHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUSX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTUYECKMX 3HAHUN I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JACHCTBHSIX M MOCTYIKAaX MO OTHOUIEHUIO K >KUBOU MpUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJTbHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESITEIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTEIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETTLHO ~ COCTABJISITH IUIAH  PEIICHUS TPOOJIeMBl € YIETOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIITOYTCHHUIA;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOUTCHUI;

JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pPEIICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO IIUPOKON SPYIAUIIMUA B
pa3HbIX OOJIACTSIX 3HAHUW, TOCTOSHHO TOBBLIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BIIaJIETh  HABBIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEHUCTBUA M MBICIUTENbHBIX TMPOLECCOB, HX pe3yJbTaTOB U
OCHOBaHMM, MCIOJB30BaTh MPUEMBI PEIICKCUU NIl OIEHKH CUTYalllMH, BbIOOpa
BEPHOI'O PEILLICHUS;

yMEThb OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh pEIICHUS MO0 UX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU AaHAIU3€ pPEe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJbTaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBeKa.

INNPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTathl ocBoeHHs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buomaorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHMIO, HHTEPIIPETALIUU U
peoOpa30BaHUI0 3HAHMM, BUIBI JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3IMUHBIX y4EeOHBIX CUTyallUsX, a TaKkKe B pealbHBbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mpeameTHbie
pe3yabTaThl MPEACTABIECHBI IO TO1aM 00yUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUSA ECTECTBEHHBIX HAyK, B (POPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX YyUYEHBIX-OMOJIIOrOB B pa3BUTUE OWUONOTUM, (DPYHKIIMOHAIBLHON
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
KW3Hb, KIJIETKa, OpraHu3M, Meraboinu3Mm (0OMEH BeIIeCTB M IIpeBpallieHue
HHEPTUM), TOMEOCTa3 (CaMOperyJysius), YpOBHEBasT OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEACHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHas, XpOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajibHasg JOrMa MOJIEKYJsSpHOH Ouosiorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOTOOOpasus u
MPOUCXOXKJCHUS KyJIbTypHbIX pacteHuit H. . BaBuioBa), onpeaensTh rpaHUIlbl
UX PUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METO/IaMU HAYYHOI'O IO3HAHUS B OMOJIOTUU: HAOIIO/IEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OpPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABMKEHHE  TUIOTE3bl,  BBISIBICHHUE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJyYECHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHI, TEOpPUA U 3aKOHOB, YMEHUE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJENSATh CYLIECTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M NMPEBpPALICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIJIONOTBOPEHUSI, PA3MHOXKEHHS, HWHIUBUAYAJIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSATh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus Oe30IMacHOCTH CBOETO 3/0POBbS U 3I0POBBSA
OKPY>KaIOIUX JII0/IeH, COOTIOCHHS] HOPM IPaMOTHOI'O TMOBEJCHHS B OKPY KaIowIei
OPUPOJHON cpene, MOHUMAaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHUI TUISL PalMOHAIIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIHOE CKpEIllMBaHUE, CLEIUICHHOE HAacCJelI0BAaHUE, COCTaBISATh CXEMbI
MOHOTMOPHUIHOTO CKpPEIIMBAHMS ISl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBINOIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUE paldOThl, COOMIOAAThH
npaBuiIa mpy padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
OMOJIOTUYECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHMUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccoBOM MH(OpMalLMU, HAYUYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCJIEIOBAaHUI B OWOJIOTHH,
MeIULUHE, ONOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMS,
000011ass 6MoJIOTHYECKyr0 MHGOPMAIIUIO M3 HECKOJIBKUX HUCTOYHUKOB, IPaAaMOTHO
MCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJM OUOJIOTUH B CHCTEME Hay4YHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX HU
3apyOeXKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA VISl pELIEHUS KU3HEHHBIX 3aa4;

YMEHHME PACKpBIBaTh COJAEp)KaHHWE OHOJIOTMYECKUX TEPMHUHOB M IOHATHUI:
BU/JI, TONYJISALUS, TeHO(OH, BOJIOLMS, ABUKYIIUE CUIBI ((PAaKTOPBI) IBOIOLUH,
IPUCIIOCOOICHHOCTh OPTaHMW3MOB, BHI000pa30BaHUE, HKOJIOTHUYECKHE (DAKTOPHI,



HKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYyLUEHThl, LENu MUTaHUS,
HKOJIOTHYECKasl upamua, OnoreoreHos, onocdepa;

yMEHUE H3JIaraTb OWOJOTrMYEeCKue Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimieBoro cxonactea K. M. bspa, uepenoBanus riaBHBIX HaIpaBiIeHUN U
nyteit spomoruu A. H. CesepuioBa, yuenust o ouochepe B. . Bepnaackoro),
OTIPEJICIISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIOICHUE U
OMMCAHKME YKUBBIX CHUCTEM, NPOLECCOB M SIBICHHM, OpraHu3alus U MPOBEJACHHE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMA BEIIMYMHAMU, OOBSICHEHHE TMOTYYEHHBIX
pe3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHATHH, TEOpU W 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TIOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKK CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BHJOB, MOMNYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOT€OIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpraHU3MBI, IEepeHoca
BELIECTB W TIOTOKA SHEPTHMM B SKOCHUCTEMAax, AHTPONOTE€HHBIX HW3MEHEHUH B
HKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOr€OXHMHYECKUX
LMKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJYyYCHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JUUISl MPUHATHUS NMPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HU C LENpl0 o0ecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPYXaIOLUX JIOAEH, COOMI0IEHNS HOPM IPAMOTHOIO IMOBEIEHUS B OKPY KAIOIIEH
IPUPOAHON cpele, MOHMMaHWE HEOOXOJMMOCTH HCIHOJIb30BaHUS JOCTHUKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPOIO0TIONIH30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKHUE 3a]layd, COCTABISATH CXEMBbI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMaxX (1IeNH MUTaHus);

YMEHUE BBINMOJTHATh JIA0OPATOPHBIE W TPAKTUYECKHUE pPadOThI, COOMIOIATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBAaTh MW HHTEPIPETUPOBATH HHGOPMAITUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHMUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccoBOM MH(OpMaLMU, HAYUYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

yMEHHUE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001m1as 6MOJIOrHYECKY0 UHGOPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, IPaMOTHO
UCII0JIb30BaTh ITOHATHWHBIN arrapar Oouonoruy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMel

buonorus kak Hayka

JKuBrle cucTeMBl 1 UX opraHu3anusa

XHAMHMYECKUHI COCTAB U CTPOEHUE KIIETKH

X(HSHGI[GHTGJ’IBHOCTB KIICTKHN

PasMuoxenue u WHIUBUAYAJIbHOC Pa3BUTHUC
OpraHnu3mMoB

HacnencTBeHHOCTH M NI3MEHUMBOCTD
OpraHu3MOB

Cenexuusi opranu3zMoB. OCHOBBI
OHMOTEXHOJIOTHHA

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHTpoibHbIe
padoThbI

IIpakTHYecKue
padoTbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [IOK
https://m.edsoo.ru/7f41c292

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292



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

11 KITACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsbl

Ne i/

DBOJIOLMOHHAA OUOIOT U

Bo3HHUKHOBEHHE U pa3BUTHE KU3HU Ha
3emie

OpranusMsbl 4 OKpy»Karouias cpeaa

COO6IJ.I€CTB& " 3KOJOI'M4YCCKUEC CUCTEMBI

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubnunoreka [JOK
https://m.edsoo.ru/7f41cc74



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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne i/

10
11

Tema ypoka

buonorus B cucreme Hayk

Mertoasl O3HAaHUS JKUBOW TPUPOJBL.
[IpakTuueckas pabora Ne 1
«HMcnonp30BaHue pa3IMUHbIX METOJIOB IIPU
M3Y4YEHUU OMOJOTHYECKUX O0OBEKTOBY
buonoruueckue cucTemsl, MPOLECCH U UX
U3y4eHue

XUMHUYECKHHU coCcTaB KJIeTKU. Boma u
MUHEPAJILHBIE COJIN

benku. CoctaB u cTpoeHne OSIKOB
depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JJaboparopnas padora Ne 1
«M3yueHne KaTaIMTUYECKONH aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMHUJIa3bl UITH
KaTaJias3bl)»

VYranesoarsl. JIunuasl

HyxnennoBbie kucnotsl. ATO

Wcropust 1 METOIBI M3yUEHUSI KIIETKH.
Knerounas Teopus

Krnerka xak nCJI0CTHAA KHUBasgd CUCTEMA

CrtpoeHne 3yKapuOTHYECKON KIETKH.

Koan4yecTBo 4acoB

Bcero

Kontpoibueie IIpakTuyeckue
padoThI padoThI
0.5
1
0.5
0.5

JICKTPOHHBIE

nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK

bu6nmoreka [IOK

bu6mmorexa [IOK

bu6nuoreka [JOK

bu6nmoreka [JOK

bu6mmorexa [IOK

bu6mmorexa [IOK
bubmmoreka [JOK

bu6mmorexa [{OK

bubnnoreka [JOK
bu6mmorexa [IOK



12
13
14

15

16

17
18
19
20

21

22

23

24

25

JlaGopatopnas pabora Ne 2 «M3ydeHue
CTPOEHUS KJIIETOK PacTeHHil, )KUBOTHBIX,
rpu0OB U OaKTEepHUil 01 MUKPOCKOIIOM Ha
TOTOBBIX MUKpONpenapaTax U UX OMHCAHUE

OOMEH BEILIECTB WK META00IU3M
dotocunte3. XeMOCHHTES
DHepreTudeckuit oOMeH

JKu3HeHHBIN MK KIETKU. [leJleHne KISTKH.
Muro3. JlabopaTopHas padota Ne 3
«HabmroieHre MUTO3a B KIIETKaX KOHYHKA
KOpEIlIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax»

BbuocunTes 6eaka. PeaKI_II/IH MAaTpU4IHOTI'O
CHHTC3a

Tpancnsnus — OnocuHTe3 Oenka
HexkneTounsie opMbI )KU3HH — BHPYCHI
®opMbI pa3MHOXKEHHSI OPTaHU3MOB

Meiio3

OO0pa3oBaHue U pa3BUTHE MTOJOBBIX KJIETOK.
OmnonoTrBopenue. JlabopaTtoprast pabora No
4 «VI3yueHHne CTPOCHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy»
WunuBuayanbHOE pa3BUTHE OPTaHU3MOB
['eHeTHKa — HayKa O HACJIEICTBEHHOCTU U
U3MCEHYUBOCTHU

3aKOHOMEPHOCTH HACJICOBAHHUSI TPH3HAKOB.
MOHOTHOPHUIHOE CKPEIIUBAHKE

JluruOpuiHoe CKpenuBaHue. 3aKOH

R

0.5

0.5

bu6nuoreka [JOK
bu6mmorexa [IOK
bu6mmoreka [IOK

bu6nuoreka [JOK

bu6nmoreka [JOK

bu6mmorexa [IOK
bubnuoreka [JOK
bubmmorexa [IOK
bu6nuoreka [JOK

bu6nmoreka [JOK

bu6nmorexa [IOK

Bbubnuoreka [JOK

bubmuoreka [JOK

bu6mmorexa [IOK



26

27

28

29

30

31

32

33

34

HC3aBUCUMOI'O HACJICAOBAaHUA ITPU3HAKOB

CueruieHHOE HacJIeI0BaHNE IPU3HAKOB.
Jlaboparopnas pabora Ne 5 «M3yuenue
pe3yJIbTaTOB MOHOTUOPUTHOTO U
JUTHOPHUIHOTO CKPEIUBAHUS Y IPO30(DUITBI
Ha TOTOBBIX MUKPOTIpENapaTax»

I'eneruka moia. HaCJ'Ie,I[OBaHI/Ie IIPHU3HAKOB,
CHCIICHHBIX C IIOJIOM

N3menunBocTs. HenacnenctBenHas
M3MEHYUBOCTH. JIJabopaTopnas pabota Ne 6.
N3ydyenne MmoaudukaoHHOMN
M3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO
psAlla U BapUallMOHHOW KPUBOM»

HacnencreeHHas M3MEHYUBOCTE.
Jlaboparopnast pabota Ne 7. « AHanu3
MyTaluid y 1po30(UiIbl Ha TOTOBBIX
MHUKpOIpenaparax»

I'enernka yenoBeka

PesepBHbIil ypok. O6001IEHHE TIO TEMe
«HacnencTBeHHOCTh U U3MEHYUBOCTh
OpraHUu3MOB»

Cenekius Kak HayKa U TPOIecc

MeTobl U AOCTUKEHUS CEJIEKIUH PACTECHUI

" ) KUBOTHBIX

buotexHonorus kax OoTpacyib HIpOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34

0.5

0.5

0.5

bu6nuoreka [JOK

bu6mmoreka [IOK

bu6mmorexa [IOK

bu6mmorexa [IOK

bu6mmorexa [IOK

bubnuoreka [JOK

bubmmorexa [IOK
bu6mmoreka [IOK

bubmmoreka [JOK



11 KITACC

Ne i/

10

11

Tema ypoka

DOBOJIIOLUS U METO/Ibl €€ N3y4EHUs

HcTopus pa3BuTHS NpeACTaBlIeHUN 00
ABOJIIOLIUU

MuxkposBonronus

[Tomynsius Kak seMeHTapHas equHUIA
BUJa U 3Bomonuu. Jlaboparopnas padora Ne
1 «CpaBHEHUE BUIOB 110
MOP(OJIOTHUECKOMY KPUTEPHUIO»
JBuxkyiue cuisl (3JieMEeHTapHbIE (PaKTOPHI)
HBOJIIOLIUU

EcrecTBenHsblit 0TOOp 1 ero hopmbl
PesynbraTsl 3BOMIOINN:
IPUCIOCOOIEHHOCTh OPraHU3MOB U
BH1000paszoBanue. JlabopaTtopnas padora No
2 «Onucanue npucrnocodIeHHOCTH
OpraHusma 1 €€ OTHOCUTEIBHOTO
Xapakrepa»

Hanpasnenus 1 myTH MaKpO3BOIIOLMU
Heob6patumocTs 3BOMIONINN

Hctopus ku3HM Ha 3emiie 1 METO/Ibl e€
U3y4EHHUS

['unoTe3sl MPpOMCX0XKACHUS )KU3HU HA 3eMIIe

KoanuyecTBO 4acoB

Bcero

Kontpoibueie IIpakTHyeckue
padoThI padoTsbI
1
0.5
0.5

DJIeKTPOHHBbIE

nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmoreka [IOK
bu6mmorexa [IOK

bu6nuoreka [JOK

bu6nmoreka [JOK

bu6mmorexa [IOK

bu6nuoreka [JOK

bu6nuoreka [JOK

bubmmoreka [JOK
bu6mmorexa [IOK

bubmnoreka [JOK

bu6mmorexa [IOK



12

13

14
15
16
17

18

19

20

21

22

23

24

Pa3BuTHe *u3HM Ha 3eMJIe 110 3paM U
Iepuo1aM

OCHOBHBIE 3Tallbl BOJIIOLUN PACTUTEIBHOTO
¥ J)KUBOTHOTO Mupa. [Ipaktuueckas pabora
Ne 1 «3yuenune uckomnaeMbIX OCTaTKOB
pacTEHUN U KUBOTHBIX B KOJUICKLIUAX»

CoBpeMeHHasE CUCTeMa OPraHMYECKOro MUpa
DBOJIIOIMS YeJIOBEeKa (AaHTPOTIOTEHE3)
JBmwxytiue cuiibl (pakTopbl) aHTPOIIOTeHE3a
OCHOBHBIE CTaJIUU IBOJIOIUHU YETIOBEKA

YenoBedeckue pachl U MPUPOTHBIC
a/IanTalyy 4eJI0BeKa

PeseprubIil ypok. O6001IEHIE TIO TEME
«BoO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA
3emie»

DKoJIorus Kak HayKa

Cpenpl 0OUTaHUS M DKOJIOTUYECKUE
(bakxTopsl

AbGuoTtnaeckue daxktopsl. JJabopaTtopHast
pabota Ne 3. «Mopdomornyeckue
0COOCHHOCTH PaCTEHUH U3 Pa3HBIX MECT
obutanusy. JlabopaTtopHas padora Ne 4.,
«BnusiHHAE cBETa HAa POCT U Pa3BUTHE
YepEeHKOB KOJIeyca

buotnyeckue hakTopsl

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyssuun. [Ipaktrueckast padorta Ne 2
«IToacY€T MIOTHOCTH MOMYJIALIMI Pa3HBIX

R

0.5

0.5

0.5

Bbubnuoreka [JOK

bu6nuoreka [JOK

bu6mmoreka [IOK
bu6mmoreka [IOK
bu6mmoreka [IOK
bu6mmoreka [IOK

bu6nuoreka [JOK

bu6nmoreka [JOK

bu6mmorexa [IOK

bu6nuoreka [JOK

bu6nmoreka [JOK

bubmmoreka [JOK

bu6mmorexa [IOK



25
26

27

28
29

30

31

32

33

34

BUJIOB PACTEHUI
Coo01miecTBa OpraHu3MoB — OHOIICHO3
OKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI)

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI.
DKOJIOTUYECKHE nupaMuJbl. CBoiicTBa
9KOCHUCTCM. CYKLICCCI/ISI

IIpupoaHbIE 3KOCUCTEMBI
AHTpPOIIOT€HHBIE SKOCUCTEMBI

buocdepa — rinobanpHas sKocHUcTEMA
3emun

3aKOHOMEPHOCTH CYLIECTBOBAaHUS
ouocdepsl
YenoedecTBo B Onochepe 3emin

CocyuiecTBOBaHHE MTPUPOJBI U
4eJI0BEYECTBA

Pe3epBHBIil ypok. O000IIEHNE TEMBI

«COOGIIIGCTB& " 3KOJIOTUYCCKUE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5

bu6mmorexa [IOK
bu6mmoreka [IOK

bu6nuoreka [JOK

bu6mmorexa [IOK
bu6nuoreka [JOK

bu6nmoreka [IOK

bu6mmoreka [IOK
bu6nuoreka [JOK

bu6mmorexa [IOK

bu6mmorexa [IOK



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KVIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero oopa3oBanusi

CdopmupoBaHHOCTh 3HAHUN O MECTe U POJM OHOJIOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHNUU COBPEMEHHOMI
€CTECTBEHHO-HAYyUYHOM KapTHUHBbI MUpA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Oouonoruy; (PyHKUMOHAILHOM TPAMOTHOCTH 4YEJIOBEKa JUIsl PEILeHUs

JKM3HCHHBIX 3aJa4

YMeHHe pacKphlBaTh COAEpXKAHUE OWOJIOTHYECKUX TEPMHUHOB H
MOHATHUI: KHU3Hb, KJIETKA, OPraHU3M; MeTa00In3M (OOMEH BEIIECTB U
IpeBpallleHue SHEpruM), romeocTa3 (caMmoperyssuus), ypOoBHEBas
OpraHu3alysl JKUBBIX CHUCTEM, CAMOBOCIIPOU3BEICHUE (PENpOLyKIHs),

HACJICACTBEHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMONIOrMYecKHe TEOPHH (KJIETOYHasi, XpOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Mengens, T. Moprana, H.J. BaBuiiosa) u
y4eHHsd (0 LEHTpax MHOrooOpas3usi M IPOUCXOXKJIEHUS KyJIbTYPHBIX
pactennii H.11. BaBuiosa), onpenenars rpaHulbl UX MPUMEHUMOCTH K

KHNBBIM CUCTCMaM

YMeHue BIaAeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/leHNe W OIMCaHUE J>KUBBIX CHCTEM, IMPOIECCOB W SIBICHUM;
OpraHm3anusi W TPOBEACHUE OHMOJOTHYECKOrO  JKCIIEPUMEHTA,
BBIIBIDKEHHWE  THUMOTE3bl;  BBISIBJICHHE  3aBUCHUMOCTH  MEXKIY
HCCIIelyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TOJIYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHHA, TCOPHA W 3aKOHOB, YMCHHE

ACJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pCSYJIBTaTOB)

yMeHI/Ie BBIJACIATH CymeCTBeHHLIe HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT nu 'E)YKapI/IOT, OJHOKJICTOUYHBIX nu MHOT'OKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTHM  MPOILECCOB  OOMEHAa  BEIIECTB H
NpeBpalleHsl dHEPrUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U
SHEPreTHUECKOro  oOMeHa,  XEeMOCHHTe3a, MHTO03a,  Meio3a,
OHJ'IOI[OTBOpeHI/Iﬂ, pa3MHO)KeHI/I$I, I/IHI[I/IBI/II[yaJ'H)HOFO paSBI/ITI/Ifl

opranu3ma (OHTOTeHe3)
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11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

YMeHHe [OpUMEHSATh IOJy4YEeHHbIe 3HaHUS A8 OOBSICHEHUS
OMOJIOTMYECKUX HPOLECCOB U ABJICHWM, U MPUHATHSA NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIENAX oOecrieueHus: 6€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOLIHX JIIOJIEH, COOTI0ACHUS HOPM
rpaMOTHOIO  TOBEJECHUS B  OKpYXarollel HpuUpoAHOil  cpere;
IIOHUMaHHe HE00X0MMOCTH UCIIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTHMH [UIsl palloHaIbHOIO

MMpUPOAOII0JIb30BAHUA

YMeHnue peuiaTth 3JIEMCHTAPHBIC T'CHCTHYCCKUC 3adda4d Ha MOHO- U
I[I/IFI/I6pI/IIlHOC CKpCHIMBAHUC, CHCIIVICHHOC HACJIICAOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpC€HIuBaHUA JI IMpEacKasaHus

HACJICOAOBaHHUA IIPU3HAKOB Yy OPTaHU3MOB

VYMeHHe BBIIONHATH JIAOOpAaTOpHBIE W  NPAaKTUYECKHE paloTHI,
coOmofaTh npaBwia Mpu pabdore C¢ ydyeOHbIM U JIAOOPaTOPHBIM

o0opyioBaHHEM

YMeHHe KpUTHYECKH OLIEHUBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTMYECKOTO COJIepKaHMsl, BKIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTOYHUKOB (CMMU, HayuyHO-IONYJIsipHBIE MaTepHAalIbl);
ATHUYECKHE AacleKThl COBPEMEHHBIX HCCJIEeIOBaHUNH B OHOJIOTHH,

MCAUIIUHE, OHMOTEXHOJIOTHH

YMeHue co3naBaTh COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIC COOOIICHMS,
000011251 GMOJIOTHYECKYI0 MH(OPMAIIUIO M3 HECKOJBKUX UCTOYHHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrmapar OMoIOrun

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

ChopmupoBaHHOCTh 3HAHWUK O MECTe W POJHM OUOJOTHU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
owonoruu; (HyHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

JKHU3HCHHBIX 3aJa4

YMeHHe pacKpbIBaTh COJCpXKAHWE OMOJIOTMYECKHX TEPMHHOB U

TOHSTHIA: BUJ, MOMYJAIMS, TeHO(OHA, 3BOJIOLKS, IBIKYIINE CHUITBI



(paxTopsr) 9BOJIIOIIHH, MPUCTIOCOOTCHHOCTh OpTaHHU3MOB,
BH1000pa3oBaHMeE, 9KOJIOTUYECKUE (bakTophI, 9KOCHUCTEMA,
MIPOIYIICHTHI, KOHCYMEHTBI,  PEIyIEHTHI, Henu  MUTaHHA,

HKOJIOTHYECKasi MUpamMuia, OMoreoreHos3, ouochepa

YMeHue uznaraTb OMOJOTHYECKHE TEOpHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CcHHTeTMYeCKass TEOpHUs  DBOJIOLMHU), 3aKOHBl W
3aKOHOMEpHOCTH (3apojslmieBoro cxonactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasjieHui u nytei 3poitonuu A.H. CeBeproBa, yueHus o
ouocepe B.M. Bepuajackoro), omnpemensTb TPaHUIBl  UX

IMPUMCHUMOCTHU K JXUBBIM CUCTECMaM

YMmenue BJIaACTb MCTOAAaMMU HAYYHOI'0O IIO3HAHUA B Oounoyioruu
(Ha6J'IIOI[eHI/IC U OINKMCAHUC KUBBIX CHCTCM, IPOLECCOB H ﬂBJ'IeHHfI;
opraHu3anusa u IIPOBCACHUEC OHOJIOrMYECKOr0 OKCIICPUMCEHTA,
BBIIBHKCHHUEC THUIIOTE3BI, BBISABJICHUC 3aBUCHMOCTH MCXKIAY
HUCCICAYCMBbIMU BCIIMYMHAMU, 00BsICHEHHE IOJIYUCHHBIX PE3YJIbTATOB,
HCIIOJIb3OBAHHBIX HAYYHBIX HOHSITI/II‘/JI, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU IIOJTYYCHHBIX pe3y.]'IBTaTOB)

YMenue BBIICIIATH CYILIECTBEHHbIE MIPU3HAKU CTPOEHHUS
OMOJIOTUYECKNX OOBEKTOB: BHUJOB, TMOMYJSIUN, MPOAYLECHTOB,
KOHCYMEHTOB,  pPEOYyLIEHTOB,  OHOT€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HAaCJIEICTBEHHON W3MEHUYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHJI000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS HSKOJOTUYECKHX (PAKTOPOB HA OPTaHU3MBI,
MEPEHOCA BEIIECTB U NMOTOKA YHEPTUH B DIKOCUCTEMAX, AHTPOIIOT€HHBIX
W3MEHEHUHN B DKOCUCTEMAX CBOEHU MECTHOCTH, KPyrOBOPOTA BEIIECTB U

OMOTre0OXMMHYECKHUX IIMKJIOB B Onochepe

YMeHue TOpUMEHSATh IOJy4YEeHHbIE 3HAaHUS AN OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB U SBICHWM, U MPUHATHSA MPAKTHUYECKUX
pelIeHni B MOBCEHEBHON KU3HHU B LIENAX oOecreueHus: 6€e30macHOCTH
CBOET0 3J0POBbS U 3J0POBbs OKPYKAIOLIHX JIIOJIEH, COOIIOACHUS HOPM
IPaMOTHOTO TIOBEJEHUS B  OKPYJKAIOLIEH MPHUPOAHON  Cpene;
MIOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTH>KEHUH
COBPEMEHHOM OMOJIOTHY /JIsl PALIMOHAIBHOTO MPUPOIOTIONH30BAHMS
VYMeHue pemath 3J€MEHTapHble OMOJOIMYECKHE 3a7ayd, COCTABIATH
CXEMBI MIEpPEHOCA BELIECTB U SHEPTUU B IKOCHCTEMaX (LIENU MUTAHUSA)
VYMeHue BBINOJHATH JIA0OpPATOpHBIE M IPAKTUYECKHE padoThl,

coOnrofaTh mnpaBwia Npu pabore C yd4eOHBIM U JIAOOPaTOPHBIM

o0opyaoBaHEM
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YMeHue KpUTHUECKH OLEHUBATh W HWHTEPIPETUPOBATH WH(GOPMALIUIO
OMOJIOTMYECKOT0 COJEpKaHUs, BKIIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHUS
U3 pa3nuyuHbIX UCTOYHHKOB (CMMU, HayuHO-IONyJIsipHBIE MaTepHallbl);
paccMaTpuBaTh rI100anbHbIC HKOJIOTUYECKHE pOoOIIeMbI
COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOLIEHHIO K HUM COOCTBEHHYIO
MTO3UIUIO

YMeHue co3naBath COOCTBEHHbBIE MHUCHbMEHHBIE U YCTHBIE COOOLICHMUS,
000011ast 6MoTOTUYECKYI0 MH(GOPMAITUIO U3 HECKOJIbKUX UCTOYHUKOB,

Ir'paMOTHO HUCIIOJIb30BAaTh MOHSATHUNHBIN arrapar OHoJIoTuHn



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KIIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

buonorusa xak HayKa

buonorus — wayka o xuBoil mnpupone. Ponp Ouonoruu B QopMUpOBaHUU

COBPEMEHHOW Hay4yHOU KapTHUHBI Mupa. CrucTemMa OMOIOTHYECKUX HAYK

Metoapl TO3HAHHS KUBON TPHUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMNHCAHUE,
U3MepeHue, Kiaccuukanusa, MOJEINpPOBaHUE, CTaTUCTUYEecKas oOpaboTka

JTAHHBIX )
JKuBble cucTeMbl U UX OpraHU3alus

XKussie cucremsl (OHMOCHCTEMBI) Kak mpenMeT u3ydeHus Ouonoruu. CBoiicTBa

OuocucTeM U UX pa3HooOpasue

ypOBHI/I OopraHu3anuun ouocucrem: MOHCKyanHO-FeHeTI/IquKHﬁ, KJ'ICTO‘-IHBI?I,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBINH, OMOCHEPHBIN
XUMUYECKHUI COCTaB M CTPOCHUE KIETKU

XHUMHUYECKUM COCTaB KJIETKH. XHUMHYECKHE DJIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTHEI. Bona U MHHCPAJBHBIC BCHICCTBA. CD}/'HKI_II/II/I BOJAbI H

MHHCPAJIBbHBIX BEIICCTB B KJIICTKC. HozmepxcaHHe OCMOTHYECKOTr0 OanaHca

benku. CoctaB u crpoeHue OeIKOB. AMHHOKHMCIOTHI — MOHOMEpPHI OENKOB.
He3zameHnMble M 3aMEHUMBbIE AMMHOKUCIOTHL. AMMHOKHUCIOTHBIM COCTaB.
YpoBHH CTPYKTYpHl O€IKOBOI MOJIEKYJIbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHYECKHe CcBoiicTBa OenkoB. buonormueckue
GbyHKIIUY OEIKOB.

®epmeHTHl — OHoOJOrHyYecKkue KaTanuzaTopbl. CTpoeHHne (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunpuynoctb. Kodepmentsl. Burtamuubl. OTnuuwns

(bepMeHTOB OT HCOPTaHUYCCKHX KAaTaJIU3aTOpPOB

VYraeBoasl: MOHOCaxapuabl (IJIOKO3a, pubo3a U Je30Kcupudo03a), Aucaxapusl
(caxapo3a, JaKTO3a) W THOJHMCaxapuabl (Kpaxmaji, TJIMKOIeH, IeJUII0I03a).
buonoruueckue GyHKINN YTI€BOJIOB.

Jluruapl:  TpUTIMOEpUABl,  crepouabl,  ¢ochomununel.  ['mapodunbHO-
rupopoOHbIe cBOMcTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE

YIJI€BOa0B, OEJIKOB U JIMITUA0B KaK HCTOYHHKOB SHECPTHUU

Hyxknennoseie kucnotel: [JHK nu PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kucnotr. Crpoenune u ¢ynkauu JJHK. Crpoenne u ¢ynkuun PHK. ATO:

CcTpoeHue u PyHKIUU
[utonorust — Hayka o kietke. Knetounas teopusi. MeTopl H3y4eHus KIETOK

Knerka kak nenoctHas xuBas cucrema. OOlue MpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi mMemOpana, moziekyiasl JJHK kak renernueckuii ammapar, cuctema

cuHTEe3a OerKa

Tunsl kaeToK: 3ykapuoTuyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTuyeckoil  kinerku. Kiierounas crenka Oaktepuil.  CTpoeHue
9YKapUOTHYECKOW KiIeTKH. OCHOBHBIE OTIMYHMS PACTHTEIBHOM, XHUBOTHOW M

IpUOHON KIIETKU

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIMKC, HX
¢yukumu. [InazmaTruueckas memOpana, e€ cBoiicTBa U GyHKIMHU. [luromnnazma u eé
opranouiel. OHOMEMOpaHHBIE OPraHOMIBI KJIETKU: SHAOIIa3MaTHYECKasl CEeTh
(OIIC), ammapar I'onbmxu, nusocomsl. IlomyaBTOHOMHBIE OpraHOMIBI KIIETKH:
MUTOXOHJpUH, IutacTuabl. I[IporcxoxaeHne MHUTOXOHApPUH M IacTUA. Bunsl
wiactua. HememOpaHHble OpraHoujibl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PCCHUYKHU, KT'YTHKH. @yHKL[I/II/I OpPraHon10B KJICTKH. Bxrouenns

SAnpo — perynaropubiii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,

KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEIECTB B KJIETKE
XKXu3HenesTenbHOCTh KIETKH

OOmen BemiecTB, WM MeTabomu3M. AccuMuisiius (TUTacTUYeCKUil oOMeH) U
TUCCUMUIIALUS (PHEpreTHUecKuid OOMeH) — JB€ CTOPOHBI €IMHOrO Ipoliecca
MeTtaboiau3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(GHBIN U retepoTpodHsblid. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIEHIH YHEPTHU B KIETKE

®dotocunTe3. CreToBas U TeMHOBas ¢a3wl hoTocuHTe3a. Peaknuu GorocuHTe3a.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3a IS JKU3HH Ha 3emile.
Brnusnue ycnoBuit cpeapl Ha (POTOCHMHTE3 W CIIOCOOBI TIOBBIIICHHUS €T0
MPOIYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHUIA.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a s

JKA3HU Ha 3emiie

DHepreTH4eckuii oOMeH B KieTke. PaciiersieHue BeIECTB, BBIACICHHE W
AKKyMYJIMpDOBaHUE OJHEPrud B KIETKE. OTalbl JHEPreTUYECKOTO OOMEHa.
I'muxonus. bpoxkenune u ero Buabl. KuciaopoaHoe OKHCIIEHHE, WA KJIETOYHOE

apIxanue. DPPEeKTUBHOCTh SHEPreTUUECKOr0 OOMEHa

Peakuuu matpuunoro cuntesa. ['enetnueckas unpopmarus u JIHK. Peanuzarnms

TeHEeTHYeCKON uHpOpMauu B KiIeTKe. [ €HeTHYeCKud KOJ W €ro CBOMCTBA.



4.5

5.1

5.2

5.3

5.4

5.5

Tpanckpunius — matpuunsiii cuate3 PHK. Tpaucnsuus — 6uocunTe3 Oenka.

KonupoBanue amunokuciot. Poibs pubocom B OnocuHTe3e Oenka

Hexnerounsie ¢Gopmbl ku3Hu — BHpYyChl. Mctopusi oTkpeitus Bupyco (/1.M.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKHU3HEIEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3num pacTeHWi, >XMBOTHBIX M YEJIOBEKA, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BMY) — Bo3dyaurtens CIINda.

[Ipodunaktuka pacnpocTpaHeHHUs] BAPYCHBIX 3a001€BaHUIMA
Pa3smHOXeHMe U HHANBUAYAIbHOE Pa3BUTHE OPraHU3MOB

Kierounslii 1Mk, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muto3.
[Ipoueccel, nporekatomue B uHTepdaze. Permkanus — peakuuss MaTpUuHOTO
cuareza JIHK. Crpoenume xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JIUMIIONAHBIA W TalJIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XpOMAaTHUBL.
[uTosornyeckre OCHOBBI PAa3MHOKEHHSI W HWHIUBUIAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue kinetku — wmuto3. Craauu murosa. [lpouecchl, nmpoucxondiue Ha

Pa3HbIX CTaAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

@opmbl pPa3MHOXKEHUS OPraHU3MOB: Oecroyioe U monoBoe. Buasl Gecronoro
Pa3MHOXXEHHUA: JI€JICHHE HAJIBOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAUCHUEC IJId CCICKINN

ITonoBoe pa3MHOXKEHHE, €r0 OTIAMUYUS OT OECIOI0ro.
Meiio3. Craguu wmeiio3za. Ilpouecchl, mpoucxonsdiue Ha CTaausIX Menosa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbici U

3Ha4YeHHE MeHo3a

I'ameTorenes — mpouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [lonoBBIE
JKeJe3bl: CEMEHHUKU U AnYHUKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK —
ramer (CrepMaro3ouj, SuleKieTka) — criepmaToreHe3 u ooree3. OcoOeHHOCTH

CTPOEHUS SMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. Ilaprenorenes

WnauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(oMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKWBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreres. I[locramOpronansHoe pa3BuThe. THIbI
MOCTIMOPHOHATIBHOTO PAa3BUTHUS: TpPsIMOE, HempsiMoe (JIMYMHOYHOE). Brusiane
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pacreHuil. OHTOreHe3 BETKOBOI'O PACTEHHUs: CTPOCHUE CEMEHH,

CTaauu pa3BUTUSA

HacnencTBeHHOCTh M U3MEHUMBOCTD OpraHnu3mMoB



6.1

6.2

6.3

6.4

6.5

6.6

[Ipeamer u 3agaun reHetuku. Mictopusi pa3BuTUsl TeHETUKU. BKian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETHKU. MeToAbl T'eHETHKHU
(THOPUIOTOTUIECKUH, IUTOT€HETHYECKHU, MOJICKYJISIPHO-TEHETHUECKUH ).
OcHOBHbIE TE€HETHYECKUE MOHATUA. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasi B

cXeMax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAcCJIeI0BaHUs IPU3HAKOB, YyCTaHOBIEHHbIe [. Menaenem.
MounoruOpuaHoe ckpeuiuBaHue. 3akoH eAUHOoOpa3us TUOPHUIIOB IEPBOTO
nokosieHus. [lpaBuio nomMuHHMpoOBaHMs. 3aKOH pacIICIJICHUS IPU3HAKOB.
I'unore3a uncroTs! ramer. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurnOpuHoe ckpeliMBaHue. 3aKOH HE3aBHCHMOIO HACJIEIOBAHUS MPHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHMS. AHAJIU3UPYIOLIEe
ckpemBanue.  lcnonp3oBaHue — aHANM3HUPYIOIIETO  CKpPEIIMBAHMS  JUIS

OIIpe/ieNIEHUs] TEHOTHUIIa 0COOU

CuerieHHoe HaclieoBaHue npusHakoB. Pabora T. Moprana no cuernjieHHOMY
Haclel0OBaHUIO TIeHoB. HapylieHwe cueIuleHHs TE€HOB B pe3yJbTare
KpOCCHHroBepa. XpOMOCOMHas Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

'eneruka mnosia. XpOMOCOMHOE OIpEEICHUE TMojia. AyTOCOMBI MU IOJOBBIE
XPpOMOCOMBI. I'omorameTHnsie © TreTeporaMCeTHLIC OpPIraHU3MBI. HaCJIeI[OBaHI/Ie

IPU3HAKOB, CHCIUICHHBIX C ITOJIOM

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HACJIEACTBEHHAS.
Pone  cpenpl B HEHACIEACTBEHHOW  WM3MEHUMBOCTH.  XapaKTepHUCTHKa
MOAUGUKAITMOHHOW W3MEHUYMBOCTH. BapuanuoHHBIA psIag W BapHAIlMOHHAS
kpuBagd. Hopma peakumn npusHaka. KoiMuecTBEeHHbIE M KaYECTBEHHBIE

IPU3HAKN U UX HOpMaA PCAKIINH. CBoiicTBa MOHH(I)HK&HHOHHOﬁ N3MCHYMBOCTH

HacnencrBennas, wWiIM TIEHOTHIIMYECKAs, H3MCHUYMBOCTh. KoMOHMHAaTHBHAs
W3MEHYUBOCTh. MeHo3 W TIONOBOW TMpolecc — OCHOBA KOMOHMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHAasT W3MEHYMBOCTh. Kiaccudukanus MyTarmmii:
T€HHbIE XPOMOCOMHbBIE, FEHOMHBbIE. YacToTa U MpUYUHBI MyTalui. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEACTBEHHON n3MeHunBoct H. M.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH
YeJI0BeKa: reHEeaJlOrn4eCcKui, OJM3HEIIOBBIH, LHUTOT€HETUYECKUH,
OMOXMMUYECKHM, MOJCKYJSIpHO-TeHeTHUeCKui. COBpEeMEHHOE OIpECIICHHE
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCJE C
noMonipio III[P-ananu3a. HacnencTBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
00se3Hu, 0ONIE3HU C HACIEACTBEHHOW MPEapacloNoKEHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHEpaTHBHblE MyTauuu. [IpHUHIMIBI 310pOBOTO



7.1

7.2

7.3

oOpa3a J>KU3HU, JTUATHOCTHKH, NPOMUIAKTUKA U JICYCHHUS TCHETHYECKUX
Oomne3Hel. Meauko-TeHeTHUEeCKOEe KOHCYIbTUPOBAHKUE. 3HAYCHUE METUITMHCKOU

TCHCTUKHU B MIPCAOTBPAICHUN U JICUCHUH I'CHCTUICCKUX 3a00JIEBaHH YeJIOBEKA
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekmusi KaKk Hayka W TIpolecc. 3apoXIACHUE CEJICKIMA W JOMECTHKAIIUS.
Yuyernne H.M. BaBuioBa o0 TIIGHTpaX NPOUCXOXKACHUS ¥ MHOT000pa3us
KyJbTYpHBIX pacTeHuil. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,
nopojia, mramMmm

CoBpeMeHHbIE METOABI CeNeKIMH. MacCOBbId M MHIMBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHuM M KUBOTHBIX. OlleHKa sKcTepbepa. bim3koponcTBeHHOE
cKkpemuBanue — WHOpuAWHT. Yucras nuHus. CKpenMBaHUE YWCTBIX JIMHUH.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas tuOpuguszanuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
MOJYyYECHUE MOMUIIONAOB. JlOCTHIKEHUS CEJNEKIMU PACTEHUM, >KUBOTHBIX H

MHUKpPOOPTraHNU3MOB

buorexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
coznanust pekomOunantHoii JIHK wu Tpancrennsix opranm3moB. Kierounas
nwxeHepusa.  Kierounele  KyJnbTypbl. MHKpPOKJIOHAJIbHOE  Pa3MHOMKEHUE
pactennil. KioHMpoBaHME  BBICOKOIPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHu3MOB. OJKOJIOTMYeCKHe U dTudeckue mnpodiembl. MO — renermuecku

MOTH(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

11

IIpoBepsieMblii 371eMeHT COAEPKAHUSA

DBONIOIMOHHAST OMOJIOTHS

DBOJIIOLIMOHHAS TEOpHUs U €€ MeCTO B OMOJIOTHH.

CBunerenbctBa  3BoJolMU.  [lanmeoHTonornyeckue:  MOCIEI0BATENbHOCTh
MOSIBJICHUSI BHMJOB B MAJEOHTOJIOTUYECKON JIETOMUCH, MNEepeXOoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuve GayH U (aop MaTepuKOB U
OCTPOBOB. DMOPHOIOrHYECKHE: CXOJCTBA U PA3INUU SIMOPUOHOB pPa3HBIX BUIOB
M03BOHOUYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: T'OMOJIOIMYHBIE, AHAJIOTWYHBIE,
PYIUMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OIMYECKMX IyTell y Bcex

OpraHu3MOB
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1.3
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2.1

2.2

2.3

2.4

OpomonmonHass  teopuss Y. [lapuna. IIpennmocbulku — BO3HMKHOBEHMS
napBUHMU3Ma. JIBMOKYIIME CHIIBI 3BOJIIOLMM BUIOB Mo JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

O6opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopust »HBomonuud (CTD) U OcCHOBHbIE €€ TMOJOXKEHHUS.

MuxkposBomtonys. [Tomynsmus Kak eTMHUIA BUAA W SBOJIOIHAH

JIBmkyue cuibl ((akTopbl) SBOJIIONMHU BUIOB B mpupoje. MyTalmoHHbBIN
nporecc ¥ KOMOWHATHBHAsT M3MEHUYMBOCTH. llomynsiiMoHHBIE BOJHBI U Jpend
reHoB. M3omsamms u murpanus. EcrecTBeHHBIN 0TOOp — Hampapistonili paktop
HBOTIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yibTarT dBoionuu. [Ipumepsl
MPUCTIOCOOTICHUN Y OpraHu3MoB. ApoMopdO3bl  HANOAAANITALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHbIE (OPMBI BUI000PA30BAHMS:

reorpadu4eckoe, IKOJIOrHIeCKOe

MaKpOBBOJ'IIOI_II/IH. CDOpMBI 9BOJIIOIIMH: (I)I/IJ'ICTI/I"ICCKEISI, AUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLNUN
Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

JloHayuHble TIpEACTABICHUS O 3apOKJIECHWU JKW3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUS >XM3HM Ha 3emje: a0uoreHe3 W TMaHCIEpMEs. XUMHUYecKas
ABOMIONHUA. ODKCIMEPUMEHTAIBHOE TOATBEPKICHUE XUMHUYECKONW DBOJIIOIUH.
Hauanpubie sTambl Ouonormdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHnu3MOB

Pa3Butne xusHu Ha 3emsie mo 3pam u nepuojam. Karapxeill. Apxelckas u
nporepo3oiickas dpel. [lameo3olickas 3pa W €€ TNepHOabl: KEeMOPUNUCKUH,
OPJIOBUKCKHW, CUJIYPUICKHM, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, IEPMCKHII.
Me3so3olickas 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickass 2pa u €€ mepuoabl:  MAJECOrE€HOBBIM,  HEOTCHOBBIMH,
AQHTPOIIOI€HOBBIA. XapaKTepUCTHUKA KIUMaTa M TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATaIbI IBOJIOLUN PACTUTEIBHOIO U JKUBOTHOTO MUpa. ApoMOp(O3bl y
pacTeHuid W KUBOTHBIX. [losiBIEHMe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBojtouud. OCHOBHBIE
CUCTEMaTUYEeCKUe TPYIIbI OPraHu3MOB

DBOJIIOLMS YeJIOBEKAa. AHTPOIMOJOTUS Kak Hayka. Pa3BuUTHEe TpeACcTaBICHUN O

MPOUCXOKIACHUN YCIIOBCKA. MGTOI[IJI HU3YUCHUSA AaHTPOIIOTCHE3A. CXOIICTBa n



2.5

2.6

3.1

3.2

3.3

3.4

3.5

4.1

4.2

pa3Iuyus 4eJI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YEIOBEKaA.
JBmxyue cuibl (hakTopsl) aHTpornoreHesa. HacineacTBeHHass ©3MEHYUBOCTh U
ecTecTBEHHbII 0TOOp. OOmiecTBeHHBIH 00pa3 >XKU3HU, HU3TOTOBJIEHUE OpPYAUN

TpY/Ja, MBIIUICHHE, PEYb

OcCHOBHBIE CTaJMd M BETBU SBOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMmenbiid, YenoBek mnpamoxonsamuid, YenoBek HeaHAEpTaIbCKUH, YenoBek
pasyMHblii. Haxoaku MCKOMaeMbIX OCTAHKOB, BpeMs CYIIECTBOBaHHUs, 00JaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPY I

Yenoseueckrne pacbl. OCHOBHBIC OOJBIIME pachl: eBpoIeOuaHas (eBpasHiicKas),
HErpo-aBCTPaIOUAHAS (3KBaTOpHAJIbHASA), MOHT'0JIOMIHAs (a3matcko-
aMepHKaHCKast). YepThl MPUCIOCOOICHHOCTH TPEICTABUTEIICH YEIOBEUECKHUX Pac

K YCJIOBUSM CyllecTBOBaHuA. EAMHCTBO uenoBedeckux pac. Kpuruka pacusma
OpranusMsbl 4 OKpy»Karouias cpeaa

OKojorus Kak Hayka. 3aJaud M paslenbl 3KOJOTrMu. MeTolbl IKOJIOTMUYECKUX
UCClIeIoOBaHUM. DKosorndeckoe MupoBo33peHue. Cpenibl 0OUTaHNsI OpPraHU3MOB!

BOAHAasA, HA3CMHO-BO3AyIIIHAs, IOYBCHHA, BHYTPUOPTaHU3MCHHAA

Okonornyeckue  ¢aktopsl.  Knaccudukanus — skomorudeckux — (pakTopos:
abuoTuyeckre, OMOTHYECKHE M aHTpONoreHHsle. JlelcTBUE HKOJIOTMYECKUX

(akTOpOB Ha OPraHU3MBbI

AOunornueckue (GaKTOphl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPHOAN3M.
[Ipucnocobnenuss OpraHu3MOB K  JEHCTBUIO aOMOTHYECKHUX  (haKTOPOB.

buonornueckue PUTMBI

buotnueckue dakropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpPEHIIHS,
XMIHUYECTBO, Mapa3uTHU3M, MYTyalu3M, KOMMEHCaIU3M (HaxJ1eOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAaNu3M, HEWUTpanu3M. 3HaueHHe  OUOTHYECKUX

B3aMMOJICHCTBHIA JJISl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

DKOJIOTUYECKHE  XapaKTepUCTHKH  momyisiuud.  OCHOBHBIE — MOKa3aTeNlu
MMomyJisinuu: 4YUCJICHHOCTBH, INNIOTHOCTBH, POXIACMOCTb, CMCPTHOCTH, IPHUPOCT,
MUrpanys. JJnHaMuKa YUCICHHOCTH MOMYJISIINAN U €€ PeryJIsius

Coo0b1iecTBa U 9KOJOTHYECKUE CUCTEMBI

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumasl-momuHanThl. CBS3M B

OHoIEeHO3€E

ODKOJIOTHYECKHE  CHCTEMBI (BKOCI/ICTGMH). ITonatne 00 DdKOCHCTEME U



4.3

4.4

4.5

ouoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOJYIICHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U IMOTOK SHEPTUHU B 3KOCUCTEME.
Tpoduueckue (nuieBbIe) YPOBHH 3KOCUCTEMBI. [IWIleBbIC 1€ U CETH.
OcCHOBHBIE TIOKa3aTelId SKOCHCTEMBI: OuomMacca, MPOIYKIHsS. DKOJIOTUYECKHE
MUPAMHUIBI:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. CBOHCTBAa HSKOCUCTEM:

YCTOMYHMBOCTH, CAMOPETYJIsINA, pa3BuTHe. CyKIleccus

[Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOTEHHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOosKOCUCTEMEL.
buonornyeckoe 1 X034iCTBEHHOE 3HAUYCHUE aTrPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroiuumBocTH dKocucTeM. CoxpaHeHHE

OHMOJIOrMYecKOro pa3Hooopasus Ha 3emiie

Yuenue B.W. Bepnaackoro o Owocdepe. I'paHuibl, coctaB U CTpyKTypa
ounoctepsl. XKuBoe BemectBo u ero gynkmuu. OcobeHHOCTH OHMOChEphl Kak
r1100aNbHOM 3KOCUCTEeMBI. J[MHamMH4Yeckoe paBHOBeCME W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTel BemIECTB M OHOT€OXMMHYECKHE IHUKIIBI JJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITN

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHHUs B Ouocdepe.
I'mobGanpHBIE YKOIIOTUYECKUE TTPOOIEMBI.
OcHOBa panMOHAIBHOIO YNPABICHHWS HNPUPOAHBIMM pECypcaMH M HX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTUHU U OXpaHa IpHUpOAbI
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