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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNieHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Y4eOHOro MpeaMera
«buosioruss» coctaBWIM: KOHIENTyajdbHble TnonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, coJepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX HEsIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpazoBanusi B Poccuiickoit ®degepanuu, a TakKe TMONOKEHUS O
cnenuduke OMONOruH, €€ 3HAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMU IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T NpPEACTaBICHHE O LEIsIX, 00 oOmeil
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue II0 pasjlenaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXCsl.

B nmporpamme 1o OuOJIOTMM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM Ppe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHON
JEATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIuXCcsi MO OCBOEHHUIO COJEp KaHUs
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B M3y4YE€HHUHM OuoJoruu, Onarojgapsi yemy B HeH
IPOCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XU3HU U OEpeKHbIM OTHOILIEHUEM K OKpYXKarolled NpUpOAHOM cpene.
[ToaToMy Hapsigy ¢ u3ydyeHHEeM OOLIEOMOJOTUYECKHX TEOpPHUH, a TaKXkKe 3HAHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEIEHO BHUMAHHE HMCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[EJIeCO00pa3HOro TMOBEACHHUS B OKpYy)Karolled NpUpPOJHOM Cpene, aHalu3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENBHOCTU YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX MU
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHHE BHUMAaHHUS K MMPUKJIAJHOW HAPaBICHHOCTH
ydueOHoro mnpeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUs



YCIIOBUM JUIsl pEUICHUS] OJJTHOM U3 aKTyallbHBIX 3aJay HIKOJBHOIO0 OMOJIOTMYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMuUpoBaHHEe Yy  oOydarouuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
mMecto. OHa oOecnieunBaeT (GOpMHpOBaHHE Yy OOyYaroUIUXCsl MPEICTaBICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJINYWTEINIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JUIA:  TIO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30macHOro obpasa
YKU3HH, IKOJIOTHYECKOTO MBIIUICHHS], [IEHHOCTHOTO OTHOIIECHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  33Jad  CpelHero  oOmero o0pa3oBaHUs,  COLUUAIU3ALMH
oOyuaromuxcs. M3yuenue 61oia0ruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET WMHTErpaluy OUMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMA U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBHKHU, XUMUU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O IMpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBWJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme IIo
OHOJIOTUH.

OT60p coxaepkanusi yueObHoro mpeamera «buosorus» Ha 06a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOrO0 MOJX0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMbIE JIs
dopMupoBaHus OOIIEH KyJbTypbl, ONpEACNAIOIMe aJeKBAaTHOE IOBEICHHUE
yeJoBeKa B OKPYKarolled MPUPOJHOM cpelie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TNpaKTUUYECKoW AesiTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPUEHTALMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHU3alUU
OMOJOrNYECKOro 00pa30BaHMsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepualia B IpOrpaMme IO
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUS 3HAHUHA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alMU U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «bromorus»
BBIJICJICHBI CIIEYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oouonoruueckas cucreMa», «CuctemMa M MHOroo0Opasue OpraHHYECKOTO MHUPAY,
«OBOJIIOLIUS KUBOU ITPUPOJB, « IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIOJIb30BaTh ATH 3HAHMS JJIs T'PAMOTHBIX JEHCTBUI B OTHOIIEHHWU OOBEKTOB
YKUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX POOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYOIIMNX 3a/]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IPaBUiIaxX, CIyXKallluX OCHOBOU
Ui (popMHpOBaAHUS IMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

(dopMupoBaHrue y OOY4YalOIIMXCSl MO3HABATEIbHBIX, UHTEIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCe aHaM3a JaHHBIX O MyTAX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3aUY;

CTAaHOBJIEHHE Yy oOydarommxcs oOuied KyiabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa >KMBOW MPUPOJAbI HA OCHOBAaHMU 3HAHUWA W OMNbITA, MOJYYEHHBIX MPHU
W3y4YEeHUU OUOJIOTHH;

dbopmupoBaHre Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIECHHUS K HEl, COOMIOICHUS DTUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, 411 (GOPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUM CBOEH JESITENIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIIEl cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpasoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOI o0nacTh « EcTecTBEeHHO-Hay4YHbIE PEIMETHI.



Jnst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHus
otBoauTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 knacce — 34
yaca (1 yac B He/IeII0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

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

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHHe, KilacCupUKAMs, MOJICITUPOBaHUE, CTAaTHUCTHYECKas o00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlaGopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcnonb3oBaHue pa3iIMYHBIX METOAOB MpHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYSCKu ), OMoCc(epHBI.

JlemoHcTpanum:

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

O6opynoBanue: mojaenb MoJiekyibl JITHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHN COCTaB KJIETKH. XHMHUYECKHUE DJIEMEHTBhI: MaKpOAJIEMEHTHI,
MUKPO3JIeMEHTHI. Bosia 1 MuHepaibHbIE BEIIECTBRA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BellecTB B kieTke. lloamepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHMCIIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOpUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. BuramuHbl.
OTnunuus pepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuibel  (caxaposa, JaKTo3a) M nosmcaxapuibl  (Kpaxmal, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIIMM YTIII€BOIOB.

Jlunuael:  TpUrauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduIbHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumu sunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpBI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u hyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAEUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUHU. MEeTOAbl U3YUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOmiMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CHCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKOM KieTku. Kierounas creHka Oaktepuii. CTtpoeHue
DYKapUOTUYECKON KJIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, MXWUBOTHOU U
IrpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ cBoricTBa U pyHkuu. LluTonmnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHWM U TuiacTua. Bunbr mmactun. HememOpanHbie
OpraHOMJIbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. DYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHblil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas o0o0youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KJIETKE.

JlemoHcTpanum:

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

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

Tabmuubl u cxembl: «llepuoguyeckas TadauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJibl BOb», «bruocunTes 0enka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoseKysbl



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

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIO/ICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATbHBIX KIIETOK.

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KJICTOK pacCTEHUH,
YKUBOTHBIX M OakTepHil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpernaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BENIECTB, WU METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJIALIUS (PHEPreTUUEeCKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTabom3ma.

Tumnbel oOMeHa BeliecTB: aBTOTpO(dHBINA U rerepoTpodHsbiii. Posb GpepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®dortocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakuuun
¢orocunTeza. IpdekTuBHOCTH (HOoTOCHHTE3a. 3HaUeHUE (HOTOCUHTE3A AJIS KUZHU
Ha 3emsie. Biausinue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAaUeHHE XEeMOCHHTE3a s
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiersieHue BeliecTB, BbIIEICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OTambl HSHEPreTUYEecKoro oOMeHa.
['mukonuz. bpoxenue m ero Buabsl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuyHoro cuHTe3a. [‘eHermdueckas wuHbopmanus u JHK.
Peanuzauus reHetmueckoil uH@opmManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortambl TpaHcisiuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OonocuHTe3e OenKa.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus BUupycos (. WM.
NBanoBckuit). OCOOCHHOCTM CTPOEGHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduruta yenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpuWIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«HepreTudeckuii oomen», «Ximopormitacty, «Potocuntes», «Ctpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monaenu-anmmnkauuu «Yasoenue IHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiou eIl W TaluIOMJHBIA  XpOMOCOMHBIE  HAaOOphl.  XpOMaTHUbI.
[{uTonorudyeckue OCHOBbI PAa3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIporiecchl, mpoucxoasiiue Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKU — aromTo3.

@®opMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U mosioBoe. Buapl Oecrnonoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETETAaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Cranuu meiio3a. IIpouecchl, npoucxonsiine Ha CTagusx MeHos3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buosiornueckuii CMbICT |
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHMS SAWIIEKJIETOK U crepMaTo30uaoB. OmIogoTBOPEHUE.
[TapTrenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KHUBOTHBIX:
npoOJieHue, racTpyssiuus, opraHoreHne3. [loctamOpuoHanbHOe pazButHe. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BausHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpPO/JICTBA.

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-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monens meTadazHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

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

JlaGoparopuas pabota Ne 4. «M3yueHuWe 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 HACJIEIOBaHUS MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHoe CKpelMBaHue. 3aKOH €IWHO00pa3us THOpPUIIOB TIEPBOTO
nokoneHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unioresa yuctotsl ramet. [1onHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  lluToreHeTHMYeCcKHe€  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUS.
Ananusupymolee ckpenpanue. Fcnonp30Banne aHaTM3UPYIOIIETO CKPEITMBaHUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOM.

CuemienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T€HOB. HapyIieHne cuemnyieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYecKue KapThl.



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

M3meHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOM(PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psia M BapUallMOHHAsT KpUBas.
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. MytareHHble (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, IUTOTCHETUUECKUN, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKHM. CoBpeMeHHOE OIIPENICIICHUE IeHOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
0O0JIE3HN C HaCJIEJCTBEHHOM MpEeApacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0POBOI0 00pa3a MKU3HH, TUATHOCTUKHU, MPOPUIAKTUKA H JICUEHUS T€HETUYECKUX
OoJsie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B NMPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHNI YEIOBEKa.

JdeMoHCTpauu:

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

Tabmuublr u  cxembl:  «MOHOTHOPUIHOE  CKPEIIMBAHME M €ro
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCIICIUIEHUS M €ro LUTOr€HETUYeCKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JlurubpugHoe  CKpeuluBaHHUe»,
«llutonornyeckue - OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMoznencTBue aleNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl paCTEHUH,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuKa mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLUEIJIEHHOIO0 ¢ IoioM», «KapHhOoTuIlbl dYelloBeKa M KUBOTHBIX», «Bu1bl
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeNU-aNIIUKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(P bl Ha TOTOBBIX MUKPOMpPEIapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabGopaTtopHas pabora Ne 7. « AHamu3 MyTaluid y Apo30(uIbl Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

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

Tema 7. Cenexkuusi opranu3moB. OCHOBBI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKIMHA U JTOMECTUKALMS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTo0o0pas3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/JIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pACTEHUMHM U KUBOTHBIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKkpemuBaHue — uHOpuAMHT. Yucras nunHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIMHT.
Otpanéunas rtulOpuausanus U €€ ycnexu. VCKyCcCTBEHHBIM MyTareHes W
MOJyYCHUE TONUIUIONA0B. JIOCTMKEHUS CENEeKIMU PACTeHUH, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHONMOrUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHKEHEpHUs. OTalbl
co3ganusi pexomOunantHor JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruuyeckue W dtuyeckue  npodmnemsl. MO —  reHeruyecku
MO (ULIPOBAHHBIE OPTaHU3MBI.
JemoncTpauuu:

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

Tabnuipl 1 cxeMbl: Kapta «LleHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTenui», «[lopoasl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OOBEKTHl OuOTEeXHOJNOTUW», «KieTouHnble KyabTypbl 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:

Okckypcusi «OCHOBHbIE METOJBI M JOCTHXKEHMSI CENEKIMM PAcTeHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIIOLHUOHHAS
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [laneoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B THaJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguyeckue: cxoacTBo U paznuune ¢payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y BceX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAENEHHAS! W3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalOHHbIN
OpoLecC M KOMOMHATHBHas M3MEHUYMBOCTb. llomynsinoHHBIE BOJHBI U jApeid
reHoB. M30iuust 1 Murpanus.

EcrtecTBeHHbII 0TOOp — HamnpaBisgiomuii Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl ¥ HIMO0A AT TAIIH.

Bun wu  BugooOpazoBanue. Kputepunm Buzma. OcHoBHBIE  (POpMBI
BHUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0THIeCcKoe.

MakposBomorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HecleUHaTM3UpPOBaHHbIX NpenkoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHas paguaius.

JdeMoHCTpanuu:



[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosiep, A. H. CeBeprios.

Tabnuibl U cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emiey, «3apobIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHUYHUBOCTH», «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus»,
«/IBmKkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEey», « IKOJIOTHIECKOE BUI000pa30BaAHHE.

O6opyoBaHue: KOJUICKIIMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX 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 NpakTU4YecKue padoThbl:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIOY.

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

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

JloHay4dHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3bl
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 e€ mepuoAbl: KEMOPHIICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUHU.

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

KaliHo3zoiickags »3pa W €€ mnepuoAbl: MaJCOTCHOBbIM, HEOTCHOBBIM,
AHTPOMIOTE€HOBBIM.



XapakTepucTrKa KJIMMaTa U TE€O0JOTHYECKUX MpoueccoB. OCHOBHBIE ATaIlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

DBOJIIOLKA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHH o
MPOUCXOKJICHUHM YeJIoBeKa. MeTonbl HW3ydeHusi aHTponoreHesa. CxoncrtBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTopel) — aHTpomoreHesa.  HacnenctBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIecCTBeHHbI 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpaMoxomdammuii, YenoBek Heanaepranbckuil, UYenosek
pa3ymHblil. Haxoakum MCKONMaeMbIX OCTaTKOB, BpPEMSI CYIIECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre packl. OCHOBHblE  OONbIIME  pachkl:  €BPONEOUHA
(eBpasumiickasi),  HErpo-aBCTpaJioMAHas  (PKBAaTOpUalbHAsA),  MOHIOJOUJIHAsS
(a3uarcko-amepukaHckasi).  UepThl  MPUCIOCOOJIEHHOCTH  MpeIcTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3uukHoBeHne COTHEUHONM CHCTEMED», «Pa3BuUTHE
opraHuyeckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJETKay,
«IIpokapuoTnueckass kinertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JII0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsku  «lIpoucxoxkaenne — demoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTaJblla, KPOMAHBOHIIA), CJENKH WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PacTeHUI U
YKUBOTHBIX B KOJUIEKLIUSAX).



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

Tema 3. Opranu3msl ¥ OKpYysKaoias cpeaa.

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

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okomornueckne (dakTopel. Kiaccudukamus sKogorudeckux (aKTOPOB:
abnotnyeckue, OWOTHMYECKHME U AHTPOIOreHHbIE. JIeHCTBHE SKOJOTMYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

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

buotnueckue (bakTophI. Bungsr OMOTUYECKUX B3aMOJIECTBUU:
KOHKYpPEHLUsI, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajqu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OUOTUYECKUMX B3aUMOJEWUCTBUN JMJI CYyLIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyjsauud. (OCHOBHBIE MOKa3aTeau
NOMYJSALMNA: YHUCICHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka 4uCcI€HHOCTH MOMYJISIUUA U €€ PeryJisiusl.

JlemoHcTpanum:

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

Tabmuupbl u cxemsl: kapta «IIpupognsie 30Hb1 3emuan», «Cpeabl oOUTaHUS
opranu3MoBy», «®Doronepuoauszm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISAIUU HHOY30puu-Tyhenbkuy, «lluressie memm.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckast padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CoobmiecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
OHOIIEHO3E.

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



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPrUU B IKOCHUCTEME.
Tpoduueckue (muiLeBble) YPOBHU HKOCUCTEMBbI. [luileBble LENU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKIEeCcCHs.

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

AHTpONIOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢GyHkuuu. OcodbeHHOCTH Ouocdepbl Kak
II00aNbHOW 3KOCUCTEMBI. J[MHaMHYeckoe paBHOBecME€ M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yTiaepo/a,
a30Ta). 30HAIBHOCTh OHMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyiecTBoBaHue IPUPOIBI 17} YeJIOBEYECTBA. CoxpaHneHue
Onopa3zHo0Opa3us Kak OCHOBa ycTOM4YMBOCTU Ouochepsl. OCHOBA palliOHAIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pECypcaMH M HMX HCHOJIb30BaHUE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. Ixk. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy», «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITMPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpUpOAYy», «BaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M IPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu nousy, «llapHukoBeiid 3G dexT», «DaKTOphI
paIrMoaKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuOChepsD,
«KpyroBopot yrieposaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeb-anmuivKanus « Tunuunable OHOIIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJUieKuun «buoiienos», «Bpenurenu BaxxHeUImux
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUICKIMH pAcTEeHUH W
JKUBOTHBIX, MPUHAJJICKAIIME K Pa3HbIM 3KOJIOTUYECKHM TPYIIIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickori ®denepanmiu, H300pakeHUsS OXpaHAEMBIX BHUJIOB
pacTeHU U )KUBOTHBIX.



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

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOyYarOIIMMUCS IporpaMM  CpeAaHero oomero  00pa3oBaHMUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buonorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTUIO, CAMOCTOSITEIbHOCTH
U CaMOOIPENENICHNI0, HaJu4yhe MOTHUBaUMM K OOy4YeHHI0  OHOJIOruw,
I[EJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTHMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynpTaThl OCBOEHUS HpeaMera «bHOJorus» JOCTUTarTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEeMy NOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUSI K KYJIbTYPHOMY HaCIEIUI0 U
TPaaULUsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoilt denepanuu, nTpupoae u
OKpYKaroUIEn cpeie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs: Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIbHOCTH IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHUS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJICHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOoccuiicKoin IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBXKEHUS K CBOEMY HApoOay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmocth 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACJIEAUIO U MAMSATHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAUYCHHUS OWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOexXJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3amuTte (OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE peEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;



IIOHMMaHUE YMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KCHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBO€  NUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX MpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NIOHUMAHUE LEHHOCTH MPAaBWI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1aCHOr0 MOBEJCHUS B CUTYallUsIX, YIPOXKAIOIIMX 3J0POBbIO U JKU3HHU JIHOEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MAaCcTEPCTBA, TPYIOJIO0HE;

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

UHTEpPEC K pa3inyHbIM cpepaM npodhecCHOHATBHOW JEsITeIbHOCTH, YMEHHE
COBeplIaTh OCO3HAHHBIK BBIOOpP Oyayumiell mnpodeccun U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIICHHWE K MPHUPOAEC KaK HCTOYHHKY
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 3KOJOTMYECKUX MpodsieM M MyTed HX
pelIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPalMOHAIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpPUIATHE JEUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIECH
IPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJIATONPUITHBIE IKOJIOTUUYECKUE
IIOCJIEICTBHS NIPEAIIPUHUMAEMBIX ACUCTBUM U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO KOJIOTMYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYJBTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuky OHUOJNOrMM Kak HayKHd, OCO3HaHUs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €JUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEeH BBIXOAA U3 III00aJBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHU OHOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IpU U3Y4eHUH OUOJIOTHHY;

NOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aK/IIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 MOJYYE€HHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
IPOEKTHYIO M HCCIIEN0BATENBCKYIO AEATENBHOCTh HHINBHUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006pa?>0BaHI/IIO, K aKTHBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpC6HOCT5[MI/I.

METANIPEIAMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yibTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUUu(PUKYy METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SABJICHUE, MPOIieCC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONMOJIeHWe, HM3MEpPEHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHbIe Y4eOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), 00ecreynBaroIIne dbopmHpoBaHue (yHKIMOHAIBHOMN
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YarlolIUXCcs, CIOCOOHOCTh
oOyJaromuxcs HCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYSCKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEIILHON 1 COIMAJIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETOo
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBeEpPCATbHBIMH Y4eOHbIMU NMo3HABaTEeJIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JJOrHYecKHe AelicTBUSA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TP OCBOCHHHM 3HAHUK MPUEMBI JIOTHYECKOTO MBIIMIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, O00OIICHUS ), PAaCKPBIBATh CMBICTT
OMOJOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEPHbBIEC MPU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIPENCNATh 1N JeATeILHOCTH, 3a7aBas TapaMeTpbl W KPUTEPUH HUX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE PaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B paccCMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMECHSITh CXEMHO-MO/IETbHBIE CpencTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€ll M OTHOIICHWUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  poOAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUN AEATENBHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30oBbI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JEATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpEeTalUH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

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

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbII TMOUCK MEepeHoca CPEeACTB U CIOCOOOB
NeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

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

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE WJEH, MpEjIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATH



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

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otOope Omosornueckoi MHGOPMAITMH, HEOOXOAUMOW ISl BBITOTHEHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMYy  TMpEACTABICHUS
Ouonornueckoi MHPopMauu (Cxembl, TpaduKu, JUarpaMmbl, TAOIUIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, aO0peBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH;

BJaJE€Th  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BceX chepax KU3HU, aKTUBHO Y4acTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXJaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJHEHUS MpejiaraeMon
3aJlayd, YYUTBIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIAAJIoTa WA JUCKYCCHUN);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, POSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEILICHUN Yy4eOHOH 3a1auH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX NEWCTBHM C Y4€TOM OOILIuX
WHTEPECOB M BO3MOYKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAUHUPOBATh JEWUCTBUS MO €€ [IOCTHIKECHHMIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaHJbl 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, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEHNE, OBITh MHUIIMATHBHBIM.

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
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuupsiTh paMKu y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHCTBUI M MBICIUTENbHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHUKEHHIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U IPYTrUX:

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIIHNOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsSIX, a TAKXKE€ B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB M TOHSITHUN:
XKU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB M IMpEeBpallcHUE
HHEPTUHN), TOMEOCTa3 (CaMOperyJysiys), YPOBHEBasE OpPraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHAs JOrMa MOJICKYJsIpHOM Ouonorun), 3akonbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTHU: HAOIIOICHNE U
OMMUCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBICHUI, OpPraHu3alusl U IMPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX



pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB W MPEBpAIICHHS dHEPTUU B KIETKe, (POTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYEHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
IPUPOHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUMN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA Il PalMOHAIBHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpPEIMBAHME, CLEIJICHHOE HACJIEeI0BAaHUE, COCTaBIISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeICKa3aHHsl HACJICOBAHHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHHE BBINOJHATH J1a0OpAaTOPHBIE M IPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OICHUBaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHUECKOTO COJEP)KaHWsA, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOW MH(MOPMAIINU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OuHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ass OMOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIbKMX HCTOYHHUKOB, TPAMOTHO
UCITIOJIb30BATh MIOHATUIHBIN armapaTt OMOJIOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HaHUs ECTECTBCHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOIO MHMPOBO33PEHHMS, O BKIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
IPaMOTHOCTH Ye€JIOBEKa ISl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBHIBATh COJACPKaHUE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BU/I, TIONYJISALNS, TeHO(OH, IBOJIOLMS, ABMKYILIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLUEHThl, UEeNu MUTaHus,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenus o o6uochepe B. U. Bepnanckoro),
OTIPEENISTh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl MPUHATHS NMPAKTUYECKUX PELIECHUNA B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKaroulei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIs1 PALIMOHATILHOTO MPUPOI0IIOIb30BAHUS;

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

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBaAHUEM;

YyMEHUE KPUTHYECKH OLEHUWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aTbHBIE  DKOJOTHYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLICHUS,
000011ast 6MoJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJI30BATh MOHATHUIHBIN armapat 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 nommorexka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHUE KIIETKU 8 1 bubnnorexa [IOK
P https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTh KJIETKH 6 bubmmorexa LIOK
8 https://m.edsoo.ru/7f41c292
Pa3smHOXkeHue 1 HHAUBUAYAIbHOE pa3BUTHE 5 | bubmuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE Bpems 1 bubnuorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaundecTBO yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOJIOHOHHAS OHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
p PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTUYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1
ST LOCTAR § CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmnoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. SIHTTIIBT https://m.edsoo.ru/863e6870




bu6mmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax U ux
OTTUCaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB Uik METab0JIM3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas Bu6morexa [JOK
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 hitps://m.cdsoo.ru/863¢7ded
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796¢
bu6mmnoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso0o.ru/863e796e
18 Hexknerounsie hopMbl )KU3HH — bubnmnoreka [JOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
” NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
3 I'enernika — Hayka o bubnnoreka [JOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.edso0o.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpEelMBaHue. 3aKOH
25 fez.aBHin\[/[oro HaF::nI: OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJJOBaHHUE
npu3HakoB. JlaboparopHas pabota
Ne 5 «I3yuenue pe3ynbpraToB bubnnoreka [JOK
26 0.5
MOHOTUOPHUAHOTO U AUTHOPHUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOMpEnapaTax»»
27 I'enernka mona. HacinenoBanue bu6mmorexa [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

https://m.edsoo.ru/863e8c60

)3 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO pAJia U
BAPUALMOHHON KPUBO»

HacnencrBenHass ”3AMEHUNBOCTb.

79 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBuelit ypok. O600611€HNE 10

31 Teme «HacnencTBeHHOCTE U 1

M3MEHUYUBOCTH OPTaHU3MOB)
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214

34 buorexHonorus Kak oTpacib | bubnnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopuas pabota Ne 1 1 0.5 bubmorexa LHOK
https://m.eds00.1ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMYy KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TO0p U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. Jlaboparopnas 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEILHOTO XapaKTepar
g Hanpasnenus u nmytu 1 bubnuoreka [IOK

MaKpO3BOJIOIHH

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




9 Heob6patumocTs 3BOTIONINH
Ucropus xu3nu Ha 3emiie 1 METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 3paM U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 Yenoseueckue packl ¥ IPUPOIHbIE bubnnorexka [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaeca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. CyKieccust
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuorexa [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CUCTEMBID»
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'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'O 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOMN
eCTeCTBCHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIaJIE POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHOM TPAMOTHOCTH 4YeNOBEKa [UIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJEpKaHHE OHOJOTUYECKMX TEPMHUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznaraTb OMOJIOrHYECKUE TEOPUU (KJIETOUHAsl, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BlageTh METOJaMH HAyYHOTO TIO3HaHUS B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYSHHBIX Pe3yJIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB;, YMEHHUE

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

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEMIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)



VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHeHI/ISI
GI/IOJIOI‘I/I‘-IGCKI/IX mpouccCcoB nu SIBJICHPIP'I, UL IPUHATUSA TPAKTUUICCKHUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MmacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHHMMaHUEC HGOGXOI[I/IMOCTI/I HUCII0JIb30BaHUuA l[OCTI/DKeHI/If/'I
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO
MIPUPOIONOIB30BAHUS

YMeHue pemarh 3JIEMEHTapHbIE T'€HETUYECKHE 3aJaud Ha MOHO- H
TUTUOPUIIHOE CKpEeUIMBaHUE, CLEIUICHHOE HaclleJJOBAHHUE; COCTABIATH
CXEMBbI MOHOT I/I6pI/II[HOI‘O CKpCIIUBaHUA JJIsA MMpEaACKa3saHusA

HacCJICOOBaHHU ITPU3HAKOB Y OPraHu3MoOB

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

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNUYECKOT0 COZIEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3ianyHbIX UCTOYHUKOB (CMMU, HayyHO-NONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH
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YMeHue co3aBaTh COOCTBEHHbBIE MICHMEHHBIE U YCTHBIE COOOILCHHS,
00001m1ass 6MOIOTUYEeCKy0 HH(POPMAIIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHoJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001mero 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
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

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




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BUZI000pa3oBaHue, HKOJIOTHUECKUE daxTopsl, HKOCHUCTEMA,
NOPOXYLUEHTBl,  KOHCYMEHTBI,  PEIYLEHTHI, Hernu  TNUTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojbimeBoro cxoacrea 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 TIIO3HAHHS B OHOJIOTHH
(HabmroleHHe W OIMCAHME KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUMU;
OpraHmM3alys W MPOBEACHHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHH, TCOPHUH W 3aKOHOB, YMCHHUE

ACJIaTh BBIBOJbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCUCTEM;
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, KPYTrOBOPOTA BEIECTB U

OMOreoOXMMHYECKUX 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 37I0POBbsI M 3JI0POBbsI OKPY>KAIOLIUX JIFOJIEH, COONIOICHUS 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 OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEI IIEPEHOCA BCUICCTB U S9HEPTUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH)

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

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYUYHbIE 3HAHUS

13 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayuyHO-ONYJsipHbIE MaTepHalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (hOPMHUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE TMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mnpupone. Ponp Ouonoruu B QopMHUpOBaHUU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTemMa OHOIOrHYeCKHX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anmnsa

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIICTOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIH

3.1

3.2

3.3

34

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

XHUMHYECKHUM COCTaB KICTKH. XHWMHMYECKHUE DJIEMECHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEHIECCTB B KJICTKC. HozmepmaHI/Ie oCcMOTHYEeCKOTo Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHMCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYecKHe CcBoiicTBa OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTnnums

(l)epMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoapl: MOHOCaxapuabl (TIIOKO03a, pubo3a U JAe30KCcupr003a), Iucaxapuibl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

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

YrijieBOJ40B, OCJIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIIUU

3.5

[uronorus — Hayka o kierke. Kiierounas treopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

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

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHUecko  kieTku. Kierounas crenka Oakrepuii. CrtpoeHHE
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 OpPraHOMbl KJETKU: SHAOIUIa3MaTHYecKas CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOM[bI KJIETKU:
MUTOXOHJpPUH, TuIacTUAbL. [IpoMcXoXkIeHne MHUTOXOHAPHHA W IUIacTUA. Bussl
iactu. HemeMOpaHHbIEe OpraHOMIbl KJIETKH: pUOOCOMBI, KIICTOYHBIH LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. Brirouenus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: siiepHas 00O0JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOmeH BemiecTB, WM MeTa0ONU3M. AcCUMUIAIUS (TUITACTUYECKUI OOMEH) |
JTUCCUMUIISIINS (PHEPTEeTHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTIHUU B KIICTKE

4.2
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®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

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

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peakuuu matpuunoro cuntesa. I'enernueckas nnpopmarus u JIHK. Peanuzanus

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



Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpYchl. Mcropust otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHud, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBACMbIC
Bupycamu. Bupyc nmmynonedpunura gyenorexka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAOOp — KapHUOTHIL.
JIUMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHUBL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Craaum muto3a. [lpomeccel, npoucxonsdiiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAaHUWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAYCHUC AJIA CCIICKIIMU

53
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5.5

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0rO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

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

CTPOCHUA SIAIIEKJIETOK U CIICpMAaTO30U0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WupuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOpronanbHOe pa3BuTHe. THIIBI
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH 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. VMicropus pa3sBuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUEeCKass CUMBOJIMKA, HCIIOJIb3yeMasl B

CXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMs IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBmwio noMuHMpOBaHMS. 3aKOH pacUICIUICHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
ckpemMBanue.  lcnonb3oBaHue — aHANU3UPYIOLIETO  CKpPEIIMBAHUS  JUIS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMNpeNeNeHHe Moia. AyTOCOMBI U TOJOBBIE
xpomocombl. ['oMoraMetrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJIECICTBEHHAs.
Ponep  cpenpl B HEHACHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBII psii U BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. Koin4ecTBEHHbIE M KadeCTBEHHBIE

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

HacnenctBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHble
¢bakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HacjaeACTBeHHON n3meHunBocty H.U.

BasuioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpeto [II[P-ananu3a. HacnencTBeHHble 3a00JeBaHUs YEJIOBEKAa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACJEACTBEHHOM MPEeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

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



o0pa3a JKM3HHW, JAWArHOCTUKH, MPOQWIAKTUKA U JICUCHHS TEHETHYECKHX
Oone3nell. MennKo-reHeTH4eckoe KOHCYJIbTUPOBAaHUE. 3HAUCHUE MEIUIITHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka U Tpolecc. 3apoKIEHUE CENEKUUHU U JIOMECTHKAIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METO/Bl CENEKIUMU. MaccoBbli U HMHIUBUAYAIbHBIH OTOOpPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuuBaHue — HMHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuamzanuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes 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  KyJabTypbl. MHKpPOKIOHAJbHOE  Pa3MHOKECHHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue npoosembl. 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  dBoionuu.  [lameoHTonorudeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUsI BHJIOB B MAJICOHTOJIOTMYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuue ¢ayH U (IOp MaATEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IUUnsi SMOPHOHOB PAa3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,
PYAMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXAaHHU3MOB HAaACJIICACTBEHHOCTHM H OCHOBHBIX MeTa00INUECKUX HYTCI\/II Y BCEX

OpraHnu3MoB




1.2

1.3

OpomtonmonHass  Tteopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3MaA. JIBHXKYIIME CUibI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYMBOCTb,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

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

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK €AMHKUIa BUAa U 3BOJIIOIIUHA

1.4

1.5

JBmwxyume cuibl ((hakTophl) SBOJIOLMK BUIOB B Hpupoie. MyTaluoHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHBIE BOJHBI U JIpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHbI 0TOOp — HanpapIsIOIUi (akTop
sBOIOLIMU. DPOPMBI €CTECTBEHHOT0 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT d3Bomouuu. lIpumeps
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpPMBI BU000pa30BaHUS:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

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

KOHBEpIreHTHas, napasiensHas. HeoOpaTtuMocTs 3BOIOLMU

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHayuHblE TIPEICTABICHHUS O 3apOXKACHUM JKU3HM. HayuHble rumnoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M MaHcHepMus. XUMHUYECKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KIEHUE XUMHUYECKOW DBOJIOLUU.
Havanphbie sTansl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. Ilepeoie

KJIICTKHU 1 UX 3BOJIOLHA. (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€BOHCKHH, KaMEHHOYIOJIbHbIM, NEPMCKUMU.
Me3so30lickas 3pa 1 €€ NMepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3zoiickas 3pa W €€ mepuoipl: NaJIEOre€HOBBIM, HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TE€OJOTHYECKHX MPOIECCOB.
OcCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApoMOP(O3bI ¥
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

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKA.
JBroxymue cuiibl (pakTopsl) aHTpornoreHeza. HacnencTBeHHas ”3MEHUUBOCTh U
€CTeCTBEHHBII 0TOOp. OOmliecTBeHHBI 00pa3 XU3HU, HU3TOTOBJIICHUE OPYAUN

TpyJa, MBIIIIJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesloBek
ymensiid, Yenoexk mnpsamoxomauui, YenoBek Heanaepranbckuii, YemoBek
pa3yMHblii. Haxonku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUS

2.6

3.1

YenoBeueckne packl. OCHOBHBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAs (3KBaTOpHalIbHAs), MOHTOJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepTsl MPUCIOCOOICHHOCTH IPEICTABUTENICH YEIOBEYECKUX Pac

K YCIIOBHUSIM CylllecTBoBaHUS. EquHCTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpyXxKaromias cpeaa

DKoJorus Kak Hayka. 3ajaud U pasJesbl dKOJIOrMu. MeToJpl IKOJIOTMYECKUX
UCCIeI0BaHui. DKonorndeckoe MupoBos3penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AylIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonorndyeckue  ¢axtopel. Knaccupukanuss — dKomorndeckux  (pakTopos:
abuoTnueckne, OMOTHYECKHE W aHTPOIOreHHbIE. JleHCTBHE HKOJOTMYECKUX

(hakTOpOB HA OPTAHU3MBI

33

AbGuotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaKHOCTh. DOTONEpPHOIU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMoTHuecKHMx B3aMMOAEHCTBHM: KOHKYpEHIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HeUTpanu3Mm. 3HaYeHHE  OWOTHYECKUX

B3aHMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6IJ.[CCTBaX

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

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U eé peryisusa

COO6III€CTB3 M 3KOJOTUYCCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypel OuOIEHO3a: BHJOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buasl-nomuHanTel. CBs3u B

OHoIIEHO3€E

4.2

Okojoruueckue cucrteMbl (dkocuctembl). [loHsiTHe 00 dkocucrteme W



4.3

6HOF€OHCHO3€. q)yHKLII/IOHaJIBHBIC KOMITIOHCHTBI 3KOCHCTCMbI: MPOAYLCHTEI,
KOHCYMEHTBHI, peyleHThl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH SKOCHUCTEMBL. I[lumieBble Iemu W CeTH.
OCHOBHBIE TOKa3aTeIM SKOCHUCTEMBI: OHMOMacca, MPOMYKIHSA. DKOJIOTHYECKHE
NUPaMUABL.  TPOAYKIUH, YHUCIEHHOCTH, Omomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOpPETYJIsIUs, pa3Butue. Cykieccus

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPONIOr€HHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. Y pOO03KOCHUCTEMBL.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroiluuBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

4.4

VYuenune B.M. Bepnaackoro o Omocdepe. ['panmmbl, coctaB M CTpyKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOcTH OMOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

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

4.5

UYenoBedecTBo B Omocdepe 3emi. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
I'moGaibHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJHBIMH pecypcaMH U HUX

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




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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