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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Yy4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus @IroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcoJiepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEsIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpazoBanusi B Poccuiickoit denepannu, a Takke TMOJOXKEHUS O
cnenuuke OMOIOrHH, €€ 3HAYCeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NpeaCcTaBlIeHUWE O LesIX, 00 oOmiei
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue II0 paslenaM M Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEILHOCTh M3YUEHUsI YUYEOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbHOIO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroImuXCsl.

B nmporpamme 1o OuOJNIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEAMETHBIM pe3yJbTaTaM
oOyduenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHOU
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIN YPOBEHb) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4yemy B Hel
POCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJIEHUS, PEACTABICHUN O 3I0POBOM
oOpa3e >XKU3HM U OEpeKHbIM OTHOILLIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTOMy Hapsigy ¢ u3ydyeHHEeM OOIIEOMOJOTUYECKUX TEOPHUH, a TaKXkKe 3HaHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIMX B
HUX TPOLECCOB B MPOrpaMMme MO OMOJOTMM YJEJE€HO BHUMaHHUE HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4YHCle: NpOQUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJeCO00pa3HOro TMOBEACHUS B OKpYyXalolled NPUPOAHOW cCpeje, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENBHOCTU YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHHE BHUMAHHUS K MPUKJIAJHON HAPAaBICHHOCTH
yueOHoro mnpeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUs



YCIIOBUM JUIsl pEUIEHUSI OJTHOM U3 aKTyaJIbHbIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTrO
oOpa3oBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (pOpMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUSI O KUBOM mpupoje, eé
OTJINYWTEINIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3ALMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIsA:  TO3HAHUS  3aKOHOB  JKMBOM  Mpupoabl,  (HOPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30mMacHOro obpasa
YKU3HH, IKOJIOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUs UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  33Ja4y  CpeaHero  oOmero  o0pa3oBaHMs, COLUMAIM3aLUU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBWJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OHOJIOTUH.

OT60p coxaepkanusi yueOHoOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPAa3HOrO0 MOJXO0Jd, B COOTBETCTBHM C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTH 3HAHHUA U YMEHMs, 3HAYUMble ISt
dopMupoBaHus OOIIEH KyJIbTYphl, OMNPENENSIOININE aJeKBAaTHOE IIOBEJICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U TPAKTUUYECKOW AesiTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHMSI, KOTOPbIE CIyKaT OCHOBOM At pOopMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OMOJIOTNYECKOr0 00pa30BaHMS.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B NPOrpaMme IO
OMOJIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUS 3HAHMHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX dKUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHuzMm Kak



Ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpPraHu4ecKOro MUpay,
«BOJIIOLIUSA KUBOU MTPUPOJB, « DIKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHWS JJIs TPAMOTHBIX JEHCTBUI B OTHOIIEHHWU OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX POOJIEM.

Joctrmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1ay:

OCBOGHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyXKallluX OCHOBOU
Ui (popMHpOBaAHUS IMPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

(dopMupoBaHue y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B IpoOllEcCEe aHalIM3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO UBBIX CHCTEM
Pa3HOTO YPOBHS OPTaHU3aLUY;

CTaHOBJIEHHE Yy oOydarommxcs oOued KyiabTypbl, (PYHKIIMOHATbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh U OLICHUBATh SIBJICHUS OKPY’KAIOIIETO
MHUpa >KMBOW MPUPOJALI HA OCHOBAaHUM 3HAHUW W OIbBITA, IOJYYEHHBIX IPHU
W3y4YeHUU OUOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAaHMM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTIOICHUS DTUYECKUX
HOPM IIpU MTPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [Isl TOBBIIIEHUS YpPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIEICTBUIA CBOEH AESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHWE Mep NpOodHIaKTHKA
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YUYEOHBIM IMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOH o0nacTi « EcTecTBEeHHO-HAy4YHbIE TPEIMETHI.



s u3yueHnus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Henenio), B 11 kiacce — 34
yaca (1 yac B He/IeII0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHHe, KilacCupUuKamus, MOJACITUPOBaHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, /)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcnonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpasue. Y POBHU OpPraHU3AIMU OMOCUCTEM:
MOJEKYJISIPDHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHBIHA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoCcepHBI.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU MIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKHN COCTaB KJIETKA. XHMHUYECKHUE DJIEMEHTBhI: MaKpOAJIEMEHTHI,
MUKPO3JIeMEHTHI. Bosia 1 MuHEepaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BemlecTB B kieTke. lloanepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBAa OenkoB. buonornyeckue
byHKIIUN OETIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpaTtHas cneuuduuHocts. KodepmenTsl. Buramussbl.
OTnunuus pepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOrOK03a, pubo3a u  JAe30Kcupubo3a),
aucaxapuibpl  (caxaposa, JaKTo3a) W Tosmcaxapuiibl  (Kpaxmal, TJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHbie  cBoicTBa. buonormueckue QyHkumu smnuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB M JUMHUI0B KaK HCTOYHUKOB SHEPTHUH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaer — MoHOMeEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u GyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas Teopus — mpuMep B3aUMOAECUCTBHUS
ujei 1 PakToB B HAYYHOM MO3HAHUH. MeTOAbl N3YyUEHUs KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHUecKas U mpokapuothyeckas. OcoOeHHOCTH
CTPOEHHUSI MPOKApHOTUYECKON KieTku. KierouHas creHka Oakrepuid. CTpoeHwue
DYKapUOTUYECKON KIETKHM. (OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U pyHKuuu. [{uTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
an30coMbl. I1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHWM U TuiacTua. Bunbr mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KIJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKHU,
KryTUKH. OYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: saepHas o0o0Jiouka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIE».

Tabmuubl u cxembl: «lleproguyeckas TabauIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJTHK», «CtpoeHne MoseKysbl



AT®», «CtpoeHne >3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKU»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE I NPOBEICHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIuTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMuUIa3bl WK KaTallas3bl).

JlabopatopHass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMEH BENIECTB, WM METa00IN3M. ACCUMUIISALNS (TIACTUYECKUIT OOMEH) U
JUCCUMMWJIALIUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO MpoIlecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunbl oOMeHa BeliecTB: aBTOTpO(dHBINA U rerepoTpodHsbiil. Posib GpepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl (doTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTUBHOCTh (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A IS KU3HU
Ha 3emiie. BiausiHue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINEe OaKkTepuu. 3HaUYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMPOBAHHE DSHEPrUM B KIJIETKE. OTambl 3SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KucnopogHOe OKHCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnurensbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil mH@opmMauuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmarpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
ouocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpyChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOTO LHKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoeka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpUIILMsA, peBepraza W uHTerpasza.  lIpodunakruxa
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konpsnos, /I. . UBanosckuit, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uKa Bupyca CIIM/la,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIumiou eIl W TaluIOMJHBIA  XpOMOCOMHBIE  HaOOphl.  XPOMATHIIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxonsdimue Ha
Pa3HBIX CTAIUSIX MUTO3a. bBUOJIOTHUYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromTo3.

®opMbI pa3sMHOKEHHsI OPraHU3MOB: Oecroyioe U mosioBoe. Buael Oecronoro
Pa3MHOXXEHUS: JIeJICHHE HaJIBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBaHHE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIs1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIINYUS OT OECTIOJIOTO.

Meito3. Craguu meiio3a. IIporecchl, Npoucxoadine Ha CTaauaX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3Ha4YeHUE Meno3a.

["ameToreHes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie kemne3bl: CeMEHHUKH U sSUYHUKUA. OOpa3oBaHME M Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U clepMaTo30uaoB. OmIogoTBOpEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PAa3BUTHS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpyisiusi, opraHorene3. IloctamOpuoHanbHOE pazButHe. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrnusHue



Cpellbl Ha pa3BUTHE OPraHW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3bIBATH BPOXKJAEHHbBIC
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOTIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DopMBI pa3sMHOXKEHUSI OpPraHU3MOBY», «/[BoliHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy, «llpsmoe n HenpsaMoe pazButue», «l'amMmeroreHes y MIEKONMUTAIOMINX U
4enoBeKka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpOHpenapaTsl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MJeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlabopaTopHas pabora Ne 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopHas pabota Ne 4. «M3yueHune CTpOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Ponbs nuTosiorun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETHUKUA. MeTOJbl TEHETUKH (TUOPUIO0JIOTHYECKUM,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHsATHsA. [ 'eHeTnYeckas CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKPELMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHoe CKpelMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TIEPBOTO
nokoneHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unioresa yuctotsl ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacCIleOBaHUS
npu3HakoB.  lluToreHeTHMYeCcKWe  OCHOBBI  JUTHOPUIAHOTO  CKpEIIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHwe TmpusHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HAaCJIEIOBAaHUIO FeHOB. HapylieHue CuemyieHus TeHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['enernka nosia. XpoMOCOMHOE OIpPEACICHHE I0a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele M rereporaMeTHele oprau3Mbl. HacienoBanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psia M BapUallMOHHAsT KpUBAas.
Hopma peakunn npusHaka. KoaudecTBEHHBIE M KaYECTBEHHBIE INPU3HAKKM U HX
HOpMa peakimu. CBOMCTBA MOAM(PUKAIMOHHON N3MEHUYNBOCTH.

HacnencrBeHHasi, WM TIE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTanmoHHast u3MeH4nBOCTh. Kinaccudukanus MyTauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa u npuuuHbl MyTauuid. MyTtareHHble (PaKTOpBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun demoBeka. OCHOBHBIE METOIbBI T'€HETHUKU
4eJI0BEKa: FeHeaIOTnYeCKuil, OJTM3HEOBBIN, TUTOTCHETUUECKUN, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE OIIPELIECIICHHE TCHOTHIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T111P-anam3a. HacmenacTtBenansie 3a00JicBaHUS 4YEJIOBEKA: T'C€HHBIC OOJIC3HHU,
0O0JIe3HN C HACJIEJCTBEHHOW MpEeApacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIUMIEBI
3I0POBOI0 00pa3a MKU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
OoJsie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUYECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHCTpanuu:

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

Tabmuupr  w  cxembl:  «MOHOTHOPUAHOE  CKpELIMBAHME U €r0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JlurubpugHoe  CKpeuluBaHHUE»,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemMBaHus»,  «Mehos3y,
«B3auMoznencTBue aleNbHBIX TE€HOB», «l'€HETHYEeCKHe KapThl pPACTEHUU,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLUEIJIEHHOIO0 ¢ IoioM», «KapHhOoTuIlbl YelloBeKa MW KUBOTHBIX», «Bu1bl
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», «MyTallmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MojeNU-aNIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tella), repoapuii «['opox moceBHO».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKaIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHHE W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pas3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpO/JIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCOBBIM U MHANBUAYAIBbHBIA OTOOPHI B
CEJEKIIMM PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIMHT.
Otnanéunas rtulOpuamsanus U €€ ycrnexu. HWCKyccTBeHHBIM MyTareHes u
MOJyYCHUE TOIUIUIONAO0B. JIOCTMKEHHS CENEKIMM PACTCHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHONMOTUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WH)KEHEpHs. OTalbl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KylnbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruyeckue W dtuyeckue  npobmemsl. MO —  reHeruyecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JemoHncTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabnupl U cxeMbl: Kapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTtenuit», «llopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenumity, «Otnanénnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Jlomumnonausy, «OObEKTHl OuoTexHoiaorun», «KiaeTouHwsle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypenusi «OCHOBHBIE METOAbl U JOCTUKEHHUS CEJIIEKUIWH PACTCHHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLUOHHAS
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [laneoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETOMUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguyeckue: cxoncTso U paznnure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAHMYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomymnsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuiibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupojae. MyTallmoOHHBIN
npouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30isumst 1 Murpanus.

EcrtecTBeHHbII 0TOOp — HampaBisiomuii Qgakrop sBomaouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHHUH Y OpraHu3MoB. ApoMop(h03bl U UAHOATATITAIIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHbBIE  (OpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBonorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napaenbHas. HeoOpaTuMocTh 3BOJIOLUH.

[IpoucxoxieHHe OT HeCleUUaTM3UpPOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTuBHas paguarus.

JdeMoHCcTpanuu:



[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuib! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHYHUBOCTH», «Apomopdo3by, «Unuoamantammu», «OO0Imas aereHepanus,
«/IBmKkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEey», « IKOJIOTHIECKOE BUI000pa30BaAHHE.

O6opyioBaHUE: KOJUICKIIMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, KosuieKiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOM», BJaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

Jlaboparopnass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIOY.

JlaGoparopHas padota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIroIMK. HadanpHbIe 3Talbl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa u €€ mepuoAbl: KEMOPHIICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o301cKas 3pa U €€ NMEPUOabl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTE€HOBBIM,
AHTPOMIOTE€HOBBIM.



XapakTepucTrKa KJIMMaTa U TE€OJOTHYECKUX IMpoueccoB. OCHOBHBIE ATaIlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIIOLIKA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHH o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabl HW3ydeHusi aHTponoreHesa. (CxolcrtBa u
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTopel) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOIIeCTBeHHbI o00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpamMoxomdammnii, YenoBek Heanaepranbckuil, Yenosek
pa3ymHbIil. Haxoakum MCKONaeMbIX OCTaTKOB, BpPEMS CYILIECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPOMNEOUHA
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3uarcko-amepukaHckasi).  UepThl  MPUCHOCOOJIEHHOCTH  MpeIcTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3uukHoBeHHMEe COTHEUHOM CHCTEMED», «Pa3BuTHE
opraHuyeckoro wmupa», «PactutenpHas kietka», <OKuMBOTHas  KJETKay,
«IIpokapuoTnueckas kiertka», «COBpeMEHHas CHUCTEMa OPraHWYECKOIOo MUpPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YeJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKMX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsku  «lIpoucxoxkaenne — demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, NMUTEKAHTPONA, HEAHJEPTaJblia, KPOMAHBOHIIA), CJEMNKH WU
U300pKEHHUSI KaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIMIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUecKass Tabnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PacTeHU U
YKUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsi «IBOJIOLUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKaomias cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0OBAHNNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okomornueckne (dakTopel. Kiaccudukamus sKogoruyeckux (HaKTOPOB:
abnotnyeckue, OWOTHUYECKHME U AHTPOIOreHHbIE. JIEHCTBHE SKOJOTMYECKHX
(haKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue (bakTophI. Bungsr OMOTHUYECKUX B3aMOJIECTBUH:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajau3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEHUCTBUN MJi CYLIECTBOBAaHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyssauud. (OCHOBHBIE MOKa3aTenu
NOMYJSILUNA: YHUCIECHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpaunus. J[MHaMuKa 4uCcIeHHOCTH MOMYJISIUUNA U €€ PEryJsiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbl u cxemsl: kapta «lIpupognsie 30HbI 3emuan», «Cpeabl 0OUTaHUS
opranu3MoBy», «®Doronepuoauszm», «llonynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMU HHPY30puu-Tyhenbkuy, «Ilumessie memm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CoobmiecTBO opraHu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucteMsbl). [loHaTne 00 »skocucTemMe W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBHI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BElIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEecCHs.

[IpupoHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTop ycToWunBocTH dKocucTeM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢GyHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHamMuueckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TPOOTIEMBI.

CocyiecTBoBaHue IPUPOABI 17} YeJIOBEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa ycTOMYMBOCTH Ouocdepsl. OCHOBA palliOHAIBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMHM M HX HCHOJIb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetst: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubr u cxemsl: «llumieBbie menu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenmn nuTanusy», «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro  Jeca», «buoneHo3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JCUCTBHS Ha IpuUpody», «BaxHeWmme WUCTOYHUKHU
3arpsA3HEHUS] BO3AYyXa M IPYHTOBBIX BoA», «IlouBa — BayKHEWIIasi COCTABIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3¢ dexT», «DaKTophI
PaIMOaKTUBHOTO 3arpsi3HeHus Ouocdepbry, «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeb-anmuivKanus « Tunuunaele OHOIIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJieKunn «buonienos», «Bpenurenu BaxxHeHmmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBbTYp», TepOapuu M KOJUJICKIMH pAcCTeHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTUYECKUM TpPYIIIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoii ®denepanuu, H300paXeHUsS OXPaHIEMBIX BHIOB
pacTeHU U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXXJaHCKOM MJAECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACIICHUIO, HalWyuMe MOTHUBAIlMM K OOydYeHuIo OuOJOoruu,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUUYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOlUXCsl PYKOBOACTBOBAThCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynpTaThl OCBOEHUS HpeaMera «bruonorus» AOCTUTarTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIUOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUsI, CaMOBOCIHUTAHUSI U
CaMOpa3BUTHUSA, PAa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, MAaTPUOTU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJUILIMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit depepauuu, npupoae u
OKpYXKaIoIIEN Cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PacCHIUpPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUMN
BOCHIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEeTrocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAEATEIBHOCTH IMPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUiCcKON IpaXKIaHCKOMN UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXEHHS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEpPE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



IIOHMMaHUE YMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@KCHHMIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

NOHMMaHHWE U pealu3aluus 370pOBOro U 0e30macHoro odpasza KU3HU
(3m0poBO€  NUTaHHWE, COOJIOJEHHWE TUTHEHUYECKUX IPaBWI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

IIOHUMAHUE LEHHOCTH MPaBWI HHIMBHAYaJIbHOTO M  KOJUIEKTUBHOTO
0€30I1aCHOr0 MOBEJCHUS B CUTyallUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [ICHHOCTH MacTepPCTBa, TPY0JI00ueE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBIIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesTENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOpP Oyayuiell mnpodeccud U pearu30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCIEICTBUMA IS
OKPY’KAIOIIEH CPEIbI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM M MyTel ux
pEelIeHHUS;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS MpU pPELICHUH NpoOJieM, CBA3AHHBIX C PAMOHAIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MIPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, OrOochephl);



aKTUBHOE HENpUsITHE JEHUCTBUN, MPUHOCALIUMX Bpel  OKpYKarolleH
NPUPOIAHON Ccpelie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSATHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUIN U NMPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOrO FKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEILCKOW KYyJIBTYpPhl KakK CpeICTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMAaHUE CHenu(pUKU OHOJOTUM KaK HAyKd, OCO3HAaHUA €€ poJih B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpe KaK O €IUHCTBE MPHUPOJIbI, YeOBEKa U
oOllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOeM
COXpaHEHMS TPUPOJIHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOM IMBUIIMA3AINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX peIIaTb PECypCHble  MpPOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BbIX0OJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4EeHUU OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM HU3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JJAHHBIX C LIEeJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpe6HOCT51MI/I.

METANIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HA4MMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUUu(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SBJICHUE, MPOLIECC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONOJIeHHe, WM3MEpPEeHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWCTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHAIBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCsA, CIOCOOHOCTh
oOyJaromuxcs UCIIOJIb30BATh OCBOCHHbIE MEXKIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYSCKUE 3HAHUS W  YHUBEpCAIbHbIE Y4eOHbIE JCHCTBHS B
MO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIETOo
0o0pa30oBaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBEpPCATbHBIMH Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYecCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJOTUYECKUX TOHATHH (BBIICTATh UX XapaKTEpHbIEC MPU3HAKH, YCTAHABINBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpENENATh 1ETU JeATCILHOCTH, 3a7aBas TapamMeTpbl W KPUTEPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS SIS 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pPacCMaTPUBACMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IETbLHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€l M OTHONICHWUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIABICHHBIX B Pa3IM4YHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJI5IM, OLICHUBATh PUCKH NIOCIIECACTBUI ACATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€E HCCJIEI0BATEIbLCKHE NelHCTBUA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSATEIBHOCTH M0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3a/Jaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAINIPaBICHHbIN TMOUCK MEepeHoca CPEeACTB M CHOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEIjIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMbI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHaIM3UpPOBATH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otOope Omosornueckor MHGOPMAITMH, HEOOXOAUMOW ISl BBITOTHEHUS yIeOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TNpPEACTABICHUS
Ouonornueckoi MHPopMauu (cxembl, TpaduKu, JUarpaMmbl, TAOIUIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OHoJOrMyeckod HHPOpMalUUe: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILIECTBIISATH KOMMYHHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOTe€ WM JMCKYCCHUU MO CYIIECTBY OOCYXJaeMoi TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa WK JUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMSTYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIOJIEH, POSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHMMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAaHAHOW W WHAUBUIYAJIBHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
NPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEILIEHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEWCTBHM C Y4y€TOM OOILIuX
WHTEPECOB M BO3MOYKHOCTEN KaKJIOTO YJIEHA KOJUIEKTUBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEro BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMaHJIbl B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIB30BaTh OWOJOTUYECKUE 3HAHMS [JIs1 BBISBICHUS MPOOJIeM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHUN II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTelbHON
JEATEIIbBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS MpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacuupsiTh paMKu y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENbHBIX MPOLECCOB, HX PpPE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllud, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U IPYTrUX:

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaToOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JIPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOro YeJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue Jjisi yueOHoro npeamera «buonorus
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUBI JACSATENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUK O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSATHUH:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIEeCTB M IMPEBpPAICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETYJISIIUs), YPOBHEBAsI OPTaHU3ALMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJIbHAas JOrMa MOJEKYyJIIpHON Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOrooOpasus H
MPOUCXOXKICHUS KyJIbTYpHBIX pacTenuit H. M. BaBuioBa), onpeaensaTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIaJIETh METOJIaMU HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OMMUCAHUE KUBBIX CUCTEM, IMPOIIECCOB W SIBICHUI, OpraHu3alusl U IMPOBEJICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE MOJTYYEHHBIX



pe3yibTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB W MPEBPAILICHHUS dHEPIUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYEHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHWUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
IPUPOJTHON cpene, TMOHUMAHHE HEOOXOAWMOCTH HCTOJIB30BAHUS TOCTH)KCHUN
COBPEMEHHOMU OHoJI0THHU u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS 7Sl MPEACKa3aHMsl HACIEIOBAHHS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTHUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TOMYIISIPHbIC
MaTepHuaibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAaHWS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Ye€JIOBEKa ISl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBhIBaTh COJACpKaHHE OUONIOTMYECKUX TEPMHHOB WM TIOHSTHU:
BU/I, TONYJISALNS, T€HO(OHA, IBOJIOLMS, ABMKYILIUE CUIBI ((PAKTOPHI) IBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,



DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas MupamMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3yJbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMCHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOIECHHOCTH
OpraHU3MOB, JI€UCTBHS SKOJOTMYECKHX (PAKTOPOB HA OpraHu3Mbl, MEpeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS Il OOBSCHEHUS OMOJIOTMYECKHX
IIPOLIECCOB W SIBJICHUM, U1l NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbs M 340POBBSA
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE paldOThl, COOI0IATH
npaBuiia npu padboTe ¢ ydeOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OLEHUWBATh M HWHTEPHPETHPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJAEP)KAaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(GOpPMALMU, HAYUHO-IOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaThb  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLICHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
KusnenesaTenbHOCTh KIIETKH 6 bubmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
I OBomIONHOHHAs OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousmel 1 OK aroIas cpena 5 1 buGnuorexa [IOK
P pyzxatott pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
” Tema ypoxa Kontpoabubie IlpakTnueckme Aara unpposbie
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
05.09.2025 https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Hcnonb30BaHne pa3IMuHbIX 1 0.5 bubmmorexa LOK
12.09.2025 = https://m.edsoo.ru/863e6122
METOJIOB TMPHU U3YUYECHUHU
OMOJIOTHYECKHX O0BEKTOBY
3 buonornueckue cucTemsl, MpoIECCh | bu6nmoreka [JOK
U UX U3yUYCHUE 19.09.2025 = https://m.edsoo.ru/863e6564
4 XuUMUYECKU cocTaB KJiIeTku. Bona u 1 bubmuorexa [JOK
MHUHEpaIbHBIE COIU 26.09.2025  https://m.edsoo.ru/863e674¢
bu6mmorexa [IOK
. Benkit. Coctas i cTpoetne Geion : 03.10.2025  https://m.edsoo.ru/863e6b72
®epMeHTHI — OHOJIOTHYECKHE
Katanm3aTopsl. JlaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH 10.10.2025  https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
7 VYriaeBoapl. JIunuael 1 bubmmorexa LOK

https://m.edsoo.ru/863e6870




17.10.2025

bubmuoreka [JOK
8 Hykaentoseie knerotsl. ATO 24.10.2025 | https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EeHUS bubnumoreka [IOK
kietku. Knerounas teopust 07.11.2025 |  https://m.edsoo.ru/863e6e88
10 KieTka xak menocTHas xKuBas
cucrema 14.11.2025
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6f0
. 21.11.2025
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax u ux
OTIMCAHHEY
bu6mmoreka [IOK
12 ObmeH BEmECTB WM METaboMI3M 28.11.2025 | https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Potocmires. XemocHtres 05.12.2025  https://m.eds00.ru/863e7¢98
. bubmuorexa [JOK
14 JHepreTuaecKuii oomen 12.12.2025 @ https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KICTKHU. [leneHue
kieTku. Muros. JlabopatopHas
15 pabota Ne 3 «Habmronenue Muros3a B 0.5 bubnnorexa LIOK
19.12.2025  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKPOTIpEIapaTax»
16 buocuntes Oenka. Peakimst bu6mmorexa [IOK
MAaTPUYHOTO CUHTE3a 26.12.2025  https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6uocunTe3 Oenka bu6mmoreka [IOK




16.01.2026 = https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubmmoreka [IOK
BHPYCHI 23.01.2026 = https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 o https://m. . 1
OPMBI PAa3MHOXKEHUSI OPraHU3MOB 30.01.2026 ttps://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meitos 06.02.2026 = https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpEHHE.
)1 Jlaboparopnas padota Ne 4 0.5 bubnunoreka [JOK
«M3ydyeHue cTpOCHUSA NOJIOBBIX ' 13.02.2026 = https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WNHnuBuayanbHOE pa3BUTHE bubnnorexka [JOK
OpraHUu3MOB 20.02.2026 = https://m.edsoo.ru/863e8436
3 'eneTnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHUYHBOCTH 27.02.2026 = https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmmorexa [TOK
P ' P 06.03.2026 | https://m.eds00.ru/863¢8878
CKpeITUBaHNE
UTHOPUIHOE CKpEIUBaHUE. 3aKOH
25 §e3aBI/IIZHi[/10ro Haiﬂuel OBaHUsA bubmorexa HOK
A 13.03.2026  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
26 npusHakoB. JIJabopaTopHas padora 0.5 bubnnoreka [JOK
Ne 5 «M3yueHune pe3ynbTaToB ' 20.03.2026 = https://m.edsoo.ru/863e8c60

MOHOTHOPUIHOTO U JUTHOPHIHOTO




CKpEIMBaHUA Y IP030(UIIbI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'eneruxa nona. HacnenoBanue 1 bubmuorexa [JOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM 03.04.2026 = https://m.edsoo.ru/863e8c60
H3menunBocTh. HeHacnencrreHHas
M3MEHUYUBOCTh. JlabopaTopHas

)8 pabota Ne 6. zyucnwue | 0.5 bubmmoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, 10.04.2026 | https://m.edsoo.ru/863e8efe
IMOCTPOCHHUE BApUAIIMOHHOTO Psa U
BapHallMOHHON KPUBOM»

HacnencrBeHHass ”3BMEHUYHUBOCTb.

29 Jlaboparopuas pabora Ne 7. | 0.5 bubmmoreka [JOK
«AHanu3 MyTaluui y 1po30(huisl Ha ’ 17.04.2026  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpernapaTax»

bu6mmorexa [IOK

30 Perteritka vienoneka ! 24.042026  https://m.eds0o.ru/863¢8d78
PesepBHelIit ypok. O60011IeHNE T10

31 Teme «HaciencTBEHHOCTh U 1 08.05.2026
W3MEHYUBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa 1 MPOLECC 1 bubmmorexa [IOK

15.05.2026 | https://m.edsoo.ru/863e9214

13 MeToabI M TOCTHKEHUS CEJIEKITNU 1 bu6mmorexa [IOK
pacTEeHUN U KUBOTHBIX 22.05.2026  https://m.edsoo.ru/863e9214

34 buortexHonorus kak orpacib 1 bubnmnoreka [JOK
IIPOU3BOJACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmorexa LHOK
i 02.09.2025  https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJIIOLUU 09.09.2025 | https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 M 1
HRPOOBOIIORI 16.09.2025  https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 3ieMeHTapHas
eAMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa [OK
PaTOpHa p ) ' 23.09.2025  https://m.edso0o.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
JIBuoKyIMe cuibl (3JeMEeHTapHbIe bubnnorexka [JOK
5 1
(haKTOpBI) SBOTIOLIUU 30.09.2025  https://m.edsoo.ru/863e9da4
. bubnmoreka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1
P dop 07.10.2025  https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas ] 0.5 bubmuoreka [IOK
pabota Ne 2 «Onucanue ' 14.10.2025  https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma 1
€€ OTHOCUTEIHLHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnmoreka [JOK




SKU3HU Ha 3eMIIe)

MAaKpO3BOJIFOLIMHI 21.10.2025 | https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH 11.11.2025
10 Ucropus xu3nu Ha 3emiie 1 METObI
€€ U3y4eHUS 18.11.2025
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU bubnunoreka [JOK
Ha 3emiie 25.11.2025 | https://m.edsoo.ru/863eaS5a6
12 PazButue xu3Hu Ha 3emie 1o spam bubnuorexa [JOK
U NepuoJiam 02.12.2025 @ https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [IpaxTuueckas padora Ne 1 05 bubnnorexa [HOK
«M3yueHne UCKOIMaeMbIX OCTaTKOB 09.12.2025  https://m.edsoo.ru/863ea8bc
pacTeHMii U KUBOTHBIX B
KOJIUTEKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpPraHr4ecKoro Mupa 16.12.2025  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKA bubmuorexa [JOK
(anTpoMOTeHe3) 23.12.2025  https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((paKTopsl) bubnnoreka [JOK
aHTPOIIOreHe3a 13.01.2026  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOIOINHA
YelioBeKa 20.01.2026
13 YenoBeueckue pacsl U IPUPOHBIE bubnuoreka [IOK
aZjanTalny 4eJI0BeKa 27.01.2026 = https://m.edsoo.ru/863eaca2
PesepBubIil ypok. O60061IeHNE TTO
19 TeMe «BO3HMKHOBEHME U pa3BUTHE 03.02.2026




20

DKoNoTHs Kak HayKa

10.02.2026
)1 Cpensl 00uTaHUS U DKOJIOTHIECKHE bubmuorexa [JOK
(hakTOophI 17.02.2026 = https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
22 ACTEHMI U3 pa3HbIX MECT 0.5 bubmorexa LHOK
P P ' 24.02.2026  https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 b
HOTH'IECKHE (aKTOPE! 03.03.2026  https//m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast padbora
24 No 2 «1 & 0.5
02 « oafqu TJIOTHOCTH 10.03.2026
TIOMYJISIIIAIA Pa3HbBIX BUIOB
pacTeHui)
)5 Coob1ecTBa OpraHu3MOB — bubnnoreka [JOK
OnoIIEHO3 17.03.2026 | https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmoreka [JOK
(?KOCHUCTEMBI) 31.03.2026  https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeIIN YIKOCHCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIbI bubmmorexa [OK
N PAVILIBL 07.04.2026 | https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccus
28 I1
PUPOIHBIE SKOCUCTEMBI 14.04.2026
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI




21.04.2026

30 buocdepa — rnobanpHas 1 bubmmoreka [IOK
IKOCHUCTEeMa 3eMITH 28.04.2026  https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnoreka [HOK
ounochepsl 05.05.2026  https://m.edsoo.ru/863ebd 16

32 YenoseuecTBO B Onocdepe 3emiu 1 12.05.2026

13 CocymiecTBoBaHUE TPUPOIBI U | bubnuorexa [JOK
YeII0BEYECTBA 19.05.2026  https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O6001ICHIE TEMBI

34 ;?:;ilﬁle)fma 1 DKOJIOTUYECKHUE 1 26.05.2026

OBIIEE KOJIMYECTBO YACOB I10 34 )5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM
eCTeCTBCHHO-HayT{HOﬁ KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHUA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruy; (PyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa JUIsl peIllieHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpblBaThb COJEpKaHWE OMOJOTUYECKMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTD, POCT U PA3BUTHUC

YMenue uznarath OMOJIOrHYECKHUE TEOPUU (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHHst (0 IEHTPax MHOT000pa3us W TMPOUCXOXKIACHUS KYIbTYypPHBIX
pactennii H.M. BaBuiosa), onpenenars rpaHUllbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMH, OOBSICHEHHE MONYyYEHHBIX PE3yJIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB;, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BHUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX U MHOT' OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIIECTB U
MpeBpaIleHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, WHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA PAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHHUA B  OKPYXAKIIEH MPUPOAHON  CpEAE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIUMBAHUEC, CLUCIIJIICHHOC HACJICAOBAHUE, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI IpeaACKasaHus

HacCJICAOBaHHUA ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHMBAThb M HMHTEPIPETUPOBaTh MH(OpMAIUIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3naBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHHS,
00001mast GMONIOrUYeCcKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHoJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01mero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUEC CHUJIBLI




(paxtopsr) IBOJIIOLINH, MPUCTIOCOOJICHHOCTD OpraHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TEOpuUs  HBOJIOLMH), 3aKOHBl U
3aKoHOMEpHOCTHU (3apojsbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIO3HAHHMS B OHOJIOTHH
(HabmroleHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OWOreOLIEHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnid B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIB30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOrYECKHe 3aJa4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYeCKue paboThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KPUTHUYECKH OLEHUBATh U HWHTEPIPETUPOBATH MH(POPMAIUIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOILIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyHbIX UcTOYHUKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepUalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

buonorus kak Hayka

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alii OHUOCHUCTEM: MOJICKYJISPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

34

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJICTKM. XHMHYECKHE JJIEMCHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Bonga wu MHUHCPAJIBHBIC BCHICCTBA. CDYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC oCcMOTHYEeCKOTo Oananca

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHnMble ¥ 3aMEHUMBbIE AMHUHOKUCIOTHI. AMHHOKHCIOTHBIN COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYecKHe CcBoiicTBa OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
LHeHTp, cyOcTtpaTHas cneuuduynoctb. Kodepmentsl. Burtamuubsl. OTnnums

(bepMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoabl: MOHOcaxapuabl (TIIOKO3a, prudo3a U Ae30KCUpHu003a), aucaxapHabl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIIEBOIOB.

Jlumuaer:  TpurMuIepuasl, — crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkimu nunuaoB. CpaBHeHUE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kucior. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

Huronorus — Hayka o kierke. Kiierounas teopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJekyiasl JIHK kak reHernueckwii ammapar, cucTema

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJIHKOKAIMKC, HUX
¢bynkun. [Inasmaruaeckas memOpana, e€ coiicTBa U pyakuuu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [logyaBTOHOMHBIE OpraHOM[bI KIIETKU:
MUTOXOHJpPUH, TuIacTUAbL. [IpoMcXoXkIeHne MHUTOXOHAPHHA W IUIacTUA. Bussl
ractu. HemeMOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. Brirouenus

SAnpo — perynaropublii neHTp kieTku. CTpoeHue siapa: sigepHas 000J0uKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BeliecTB B KIETKe

KuzHenesTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOIO MpoIecca
MeTtabonu3ma. Tunel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHblii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPTIHUU B KIICTKE

4.2

43

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HaueHHE (OTOCHUHTE3a VIS KU3HH Ha 3emIe.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3HpYIoIIUe OakTepuu. 3HAYeHHE XEMOCHHTe3a IS

JKA3HU Ha 3emie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue B€IICCTB, BBLIACICHHUC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIHN KJIETOYHOC

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peakuuu marpuunoro cuntesa. ['enernyeckas unpopmanus u JJHK. Peanuzanus

reHeTnyeckol nHdopmanuu B kieTke. ['eHeTHMuecKuit KOJ M €ero CBOMCTBA.




Tpanckpunims — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([1.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacmpocTpaHeHUS] BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromme B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIM Ha0Op — KapHUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUBL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kimerkn — wmuto3. Craaun muto3a. [lpomeccel, npoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICI MATO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUS: JIeJICHUE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHoOE

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

53

54

5.5

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0rO.
Metiio3. Cragum wMeiio3a. Ilpouecchl, mpoucxoismye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEeHNE MEN03a

["ameTorenes — mpouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. IlooBbIe
KEJIC3bl: CEMCHHHUKU U ANYHUKH. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, ULEeKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WnnuBuayansHoe — pa3BuUTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisuus, oprasoreres. IlocramOpuonansHoe pasButue. Tumbl
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
CpeAbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CHOCOOHBIE BBHI3BIBATh BPOXKIEHHBIE
YPOICTBA.

Poct u pazButne pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. Mcropus pa3BuTus reHeTUKU. Bkiag poccUcKux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HACJEJI0BAHMS IIPU3HAKOB, ycTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HACJIETOBAHHS MPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
cKpelmuBaHue. lcnonp3oBaHuEe — aHANM3UPYIOLIETO  CKPEIIMBAaHUA  JUIA

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana mo cuenjieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moja. AYTOCOMBI M TIOJOBBIE
xpomocombl. ['oMoraMmetrHble M TeTeporamMeTHbie oOpraHu3Mbl. HacnempoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJIECICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBII psii U BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U KayeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKIu. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAasi, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(akTophl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBI T'E€HETHKU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpto [I[P-ananu3a. HacnencTBeHHble 3a00€BaHUS YelIOBEKa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACJEACTBEHHOM MPEeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTuBHble MyTauuu. [IpuHIMIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHUA TI'CHCTHYCCKHUX
Oone3nell. MeIMKO-reHeTHYeCcKoe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIUIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIEKUUU U JIOMECTHUKAIIUS.
Yuyenne H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHHUS ¢ MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

[I0po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccOoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKkpeuuBaHue — HMHOpuAMHr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHHM.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas rtuOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAIbHOE  PAa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue mnpoosembl. MO — reHeTHuecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  dBoionud.  IlaneoHTonornuyeckue:  MOCIENOBAaTEIBHOCTh
MOSIBJICHUs] BHMJIOB B MAJICOHTOJIOTMYECKON JIETONMUCH, NepexoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuve GayH U (prop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IUUnsi SMOPHOHOB PAa3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,
pYAMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTHM H OCHOBHBLIX MeTa00INUECKUX HYTCI\/II Y BCEX

OpraHnu3MoB




1.2

1.3

OpomonmonHass  Teopuss Y.  Jlapuna. IlpennocbulkM  BO3HMKHOBEHMS
JapBUHU3MaA. JIBHXKYIIME CHibI 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYMBOCTb,

O0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHbIE €€ TIOJOXKEHUS.

MI/IKpOBBOHIOL[I/ISI. HOHy.HHLII/ISI KakK ¢AMHuIa BUJa U 3BOJIFOIITUNU

1.4

1.5

JBmwxyume cuibl ((hakTophl) SBOJIOLMK BUIOB B Hpupoie. MyTaluoHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomymnsiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOmuUil (akTop
sBOOLIMU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3BoMOUMU. [Ipumepsl
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUsL:

reorpa(bnquKoe, 9KOJIOTHYC€CKOC

MaKpOSBOHIOI_II/ISI. cDO]C)M]E»I 3BOJIFOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHas, napasienbHas. HeoOpaTtuMocTs 3BONIOLMU

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHayuyHble TIPEACTABIECHUS O 3apOKICHUU KU3HU. HayuyHble THUIOTE3BI
BO3HUKHOBEHMsI >KM3HM Ha 3emuie: aOuoreHe3 W MaHCIepMus. XUMHYECKas
3BOJIOLHUSA. ODKCIHEPUMEHTAIbHOE MOATBEPXKICHUE XUMUYECKOH HBOJIIOIUU.
Hauanpabie sTanel Ouosorumdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KIJIICTKHU U UX DBOJIIOIHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3nm Ha 3emse mo spam u mepuojgaM. Kartapxeil. Apxelickas u
nporepo3oickas dpel. [lameosoiickass spa W €€ NEpHOIbl: KEMOPUNMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ NMepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3oiickas »3pa W €€ mepuoipl: NAJICOrE€HOBBIM,  HEOTCHOBBINH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TE€OJOTHYECKHX MPOIECCOB.
OCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHud W KUBOTHBIX. [losiBIE€HHME, pacuBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHu4eCKOoro Mupa KakK OTpaKCHHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

DBoIoIMs 4YejaoBeKa. AHTPOIOJIOTUsS Kak Hayka. Pa3Butue mpeicTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. Metoapl HU3YUCHUA aHTPOIIOTCHE3a. CXO,Z[CTBE[ )51




2.5

pa3nuyKs yeloBeKa U KHUBOTHBIX. CHCTEeMAaTHUECKOE MOJIOKEHHE YETIOBEKA.
JIBrxymue cuibl (pakTopsl) aHTpororeHesa. HacinencTBeHHas M3MEHYHBOCTD H
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HU, W3TOTOBIICHUE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

OcHOBHBIE CTaAMM ¥ BETBH JBOJIOLMH YEIOBEKAa: aBCTPAJIONMUTEKH, YeraoBeK
ymensiid, Yenoexk mnpsamoxomauui, YenoBek Heanaepranbckuii, YemoBek
pa3yMHblii. Haxonku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacnpocTpaHeHus1, 00bEM T'OJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

Yenoseueckne pacsl. OCHOBHBIE OOJIBIINE pachl: €BpOINEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAs (3KBaTOpHalIbHA), MOHTOJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepTsl MPUCIOCOOICHHOCTH IPEICTABUTENICH UEIOBEYECKUX Pac

K YCIIOBUSIM cyliecTBoBaHus. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyKarolias cpeaa

DKoJorus Kak Hayka. 3ajaud U pasJesbl dKOJIOrMu. MeToJpl IKOJIOTMYECKUX
UCCIeI0BaHMi. DKonorndeckoe MupoBos3penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AylIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonorndyeckue  ¢axtopsl. Knaccupukamus — 9KOJIOrMYECKHX  (PaKTOPOB:
abuoTnueckne, OMOTHYECKHE U aHTPOIOreHHbIE. JleHCTBHE HKOJOTHMYECKUX

(hakTOpOB HA OPTAHU3MBI

33

AbuoTtnueckue (HaKTOpPBI: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPHOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKHUX  (aKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMoTHuecKHMx B3aMMOAEHCTBHM: KOHKYpEHIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B ITPUPOIHBIX COO6H.[€CTB3X

OKOJIOTUUECKHE XapPaKTCPUCTUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTciIn
nomyJjadauuu: 4YUCJICHHOCTb, IINIOTHOCTBb, POXIAACMOCTb, CMEPTHOCTL, IPUPOCT,

MUTrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U e€ peryisiusa

COO6III€CTB3 M 3KOJOTUYCCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muiieBas). Buabl-nomuHantel. CBsi3u B

OHOIIEHO3€E

4.2

Okosjoruueckue cucrteMbl (dkocucteMbl). [loHste 00 dKocucteme H




4.3

6HOF€OHCHO3€. q)yHKLII/IOHaJIBHBIC KOMIIOHCHTBI 3KOCHUCTCMBI: MPOAYLICHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH SKOCHUCTEMBL. I[lumieBble Iemu W CeTH.
OCHOBHBIE TIOKa3aTEIM HKOCHUCTEMBI: OMoMacca, MPOAYKIHSA. DKOJIOTHYECKHE
MUPaMUbL:  TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJIsIIUs, pa3Butue. Cykueccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOWHOTO WIU
LIMPOKOJINCTBEHHOT O JIECa.

AHTpOINOreHHbIE 9KOCUCTEMBI. ATpPO3KOCHCTEMBI. Y pOO3KOCUCTEMBL.
buonoruueckoe 1 Xx034HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilunBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuibl, coctaB U CTPYKTypa
o6uocdepsl. XKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOcTH OUOChEpbl Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE LHUKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBedecTBo B Omocdepe 3emin. AHTPOIIOTCHHBIE M3MEHEHHS B Omocdepe.
I'mobanpHbIE HKOIOTHYECKHE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJHBIMH pecypcaMH U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OHOJIOTHH H OXpaHa MpHUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Ton penakuueii [laceunuka B.B. Axkuronepnoe o6miectBo «M3narenbcTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonos A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axumoneprnoe o61mectBo «3narenbcTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
https://www.yaklass.ru/
https://infourok.ru/

https://uchi.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://infourok.ru/

https://www.yaklass.ru/
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