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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OUOJIOTUH TEOPETHUYECKYIO OCHOBY MJIs
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcoJlepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUS O
cneuuduke OMoyoruy, €€ 3Ha4eHUU B NMO3HAHUU KUBOM MPUPOBI U 00eCeueHUN
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpEJEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBlIeHUWE O LelsIX, 00 oOmiei
cTpaTerud OOy4YeHHsl, BOCHMTAHHUA M Pa3BUTHS OOydYaIOUIUXCS CpPEeACTBaMHU
yueOHoro mnpeamera «buosorus», omnpenensieT o0053aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue II0 pasjeiraM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIbHOIO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nmnporpaMmme mo OuoNioTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM U MPEIMETHBIM pe3ylbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeIbHOCTH/YU4eOHbIX JEUCTBUN OOyYarOlIUXCsSd MO0 OCBOCHUIO COJECPKAHUS
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss yemy B Hel
POCMATPUBAETCS HANpPaBICHHOCTb Ha pPa3BUTHE 3HAHWM, CBA3AHHBIX C
GbopMUpOBAaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTHYECKOTO MBILUIEHUS, IPEACTABICHHUIN O 3J0POBOM
oOpasze >XKM3HH U OEpeKHbIM OTHOILLIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTOMy Hapsiay ¢ M3ydyeHHEM OOILIEOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHM B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: TpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKa, MEIUKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[eJeCO00pa3HOro TMOBEICHUS B OKpY)Karolled MNpUpPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENBHOCTU YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
VCKYCCTBEHHBIX DKOCUCTEM. Y CUIIEHUE BHUMAHHMS K PUKJIATHON HAIPABICHHOCTH
yuyeOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, pacliupsieT U 0000IIaeT 3HAHUSA O KUBOW MpUpoje, €€
OTJINYMTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpoAbl, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, YKOJIOTMYECKOTO MBILIUICHMS], IEHHOCTHOTO OTHOIIECHHMSI K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpeaHero  oOmero o0pa3oBaHMs, COLMAIM3ALUA
oOyuaromuxcs. M3yuenue 61oia0ruu o0ecreurnBaeT ycioBus sl (GOpMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX ©  HMH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpBbl, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUH Y4YeOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme IIo
OHOJIOTUH.

OT60p coxaepkanusi yueOHoOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJAXO0Jd, B COOTBETCTBUHM C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTbH 3HAHWUA M YMEHMs, 3HAYUMblE JIs
dopMupoBaHus OOmIEeH KyJbTYpbl, ONPEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXarollleld MPUPOAHONU cpesie, BOCTPEOOBAHHbIE B MOBCEIHEBHOMN
KU3HU U TNpaKTUYECKoW AesTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  TI'yMaHHU3allUU
OMOJOrMYECKOro 00pa3oBaHMsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepualia B IpOrpaMme IO
OMOJIOTMH OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMH 00
OTIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buosorusy»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTrO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHM4YecKOro MHpay,
«IBOJIOIMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTHY.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JCUCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIy>KaIllUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHMU3AINH, BHIIAIOMINXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIIOCOOHOCTEW B MpoLiecce aHalIM3a JAaHHBIX O MYyTAX PAa3BUTUS B
OMONIOTHH HAyYHBIX B3TJISIOB, MW M TMOAXOAOB K W3YYEHHIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHSI OpraHu3aluy;

CTAaHOBJICHME Yy OOydYarommxcs oO0mmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW TPHUPOJLI HAa OCHOBAHWM 3HAHWUW U OIBITA, IOJIYYEHHBIX TIPH
W3y4YEeHUHN OUOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCAd YMEHUM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIECHUSI K HEH, COOJTIOICHUS ITUYECKHUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBUM CBOEH JESITENIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIel cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpPOBHE, SIBJISIETCSI O0s3aTENbHBIM yU4E€OHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOH o0nacTi « EcTecTBeHHO-HayUYHbIE PEIMETHI.



Jnst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHus
otBoaMTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 kiacce — 34
yaca (1 gac 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 (OpMHUPOBAaHMHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl T0O3HAaHUS KUBOUW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
u3MepeHue, kiaaccuukamus, MOJETUpPOBAaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoncTpanum:

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

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

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30BaHME pa3IMYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTteMbl 1 UX OPraHU3aALMSL.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOIYJISALIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYeCKu ), OMoCc(epHBI.

JlemoHcTpanum:

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

O6opynoBanue: Mmoaenb MoJiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKUM COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MaKpOIJIEMEHTHI,
MUKPO3JIeMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llopmepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (TEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIUN OEIKOB.



®epmenTtsl — Ouonormyeckue Karaimuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnunuus pepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W TIosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIIMM YTII€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. Hykneotmaer — MOHOMeEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasr PHK. AT®: ctpoenne u GhyHKIIHH.

[{utonorus — Hayka o kierke. Kiietounas teopus — mpuMep B3aMMOAEUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak menoctHas »xuBasg cucrema. OOUIMe MNpPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MemOpana, Mmousiekyisl JJHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KIIETKHU.

[10BEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranoujipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, anmmapar [Nonbmxu,
an30coMBbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHWM u TulacTua. Bunbl mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KI'yTUKU. QYHKIUU OPraHOUI0B KIIETKU. BKiroueHus.

Anpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJbl OenKay,
«Ctpoenne pepmentay, «Hyknennobie kucnotel. JJHK», «Ctpoenue momnexysl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIPENapaThl PAaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

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

JlabopaTopHas pabGota No 2. «l3ydyeHwe CTpoeHHs KIETOK pacTEHUH,
JKUBOTHBIX U OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeesITeJIbHOCTh KJIETKH.

OOMeEH BENIECTB, WU METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIISIIIUSA (SHEPTeTUUECKUil OOMEH) — JIBE€ CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U DHEPrUU B TMOHUMAHUU
MeTabom3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHBIN U rerepoTpodHsbiii. Posib GpepMeHToB
B 0OMEHE BEIIECTB U MPEBPAILEHUH YHEPTUHU B KIETKE.

®ortocunte3. CBeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (hOTOCHHTE3a. 3HAUCHUE (POTOCUHTE3a JJIs KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TMOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINEe OaKkTepuu. 3HAYECHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KjeTke. PaciernyieHue BelecTB, BBIJCICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrUM B KIETKE. OTambl SHEPreTUYECKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KucnopogHOe OKHCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTHICCKOr0 OOMEHA.

Peakumm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortambl TpaHchsuuu. KoawpoBanue amMuHOKUCTIOT. Poib pubocoMm B
OounocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHl. cTopus oTkpbiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.



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

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbel nutanusy, «MeTtabomuzm», «MUTOXOHAPHUSIY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHne KIETKn», Mojiesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNEe M1 HHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pernmkanusa — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0op — KapHOTHIL
JumiouaHeli W TarulOMJHBIA  XpOMOCOMHBIE  HAOOpbl.  XpoMaTHUbL.
[{uTosioOrMUeCKHE OCHOBBI Pa3sMHOKEHUS U  WHJIUBUIAYAJbHOIO  Pa3BUTHUA
OpPraHUu3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnonoro
Pa3MHOKEHUS: JICJICHUE HANBOE, ITOYKOBAaHUE OJIHO- KW MHOTOKJIETOYHBIX,
CIopooOpa3oBaHNe, BETeTaTUBHOE pa3MHOXeHUe. VICKyccTBEeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAUEHUE ISl CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Cranuu meiio3a. IIporecchl, NpoucXoadiMe Ha CTaauaX Menosa.
IToBenenne xpomocoM B Meio3e. KpoccuHrosep. buosiormyeckuid CMBICT H
3HAYEHHE MENO03a.

["ameTtorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHUS SAMIEKIETOK W CcrepMaTo30ugoB. OIUI0o0TBOpPEHUE.
[TapTenorenes.

WunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KUBOTHBIX:
npo0Oienue, racTpyisius, opraHorene3. IloctamOpuoHanbHOEe pazBuTHe. TUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

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

JlemoHcTpanum:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pactenuity, «J/lenenue knetkn Oaktepuil», «CTpOEHHE TOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsMoe pazBUTHEY, «'ameToreHe3 y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MUKpOIIpenapaTsl «CnepmaTo30u bl
MJICKOITUTAIOWIETOY, «SHIEeKIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHue KIeTKn», MOJIEIb
JAHK, monenp meTadazHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlabopaTtopHas pabora Ne 3. «HabGmromenne MHUTO3a B KIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3Butus reHeTuku. Poibs nuTosiorun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKU (TUOPUAOJIOTHUECKUMH,
HATOT€HETUYECKUHN, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
NnoHATUS. ['eHeThUecKas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokoneHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIJICHUS MPU3HAKOB.
['unoresa yuctotel ramet. [lonHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIEAOBaHUS
npu3HakoB.  [luToreHeTMdeckne  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBAHUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnieHHoe  HacineaoBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapylleHne clenieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['eneTuka nosia. XpoMOCOMHOE ONpPEACICHUE Moa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH. BapualimoHHbIN sl M BapUallMOHHAS KPUBAS.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KauECTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOW MPOUECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalmoHHas u3MEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluii. MyTtareHHbie (paKkTopbl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTh Y U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEJCTBEHHOW MpEeApacnoyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE€3HU.
Comarnueckue H reHepathBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOI0 00pa3a *U3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUEHUS T'€HETUYECKHUX
OoJsie3Hel. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHCcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHME U €ro
[UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHHE,
«uTomornyeckue OCHOBBI JATHOPUIHOTO CKpEIIMBaHUSY, «Metio3»,
«B3auMozencTBue alIeNbHBIX T'€HOB», «l'€HeTHMYecKkne KapThl paCTEHUH,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuoTuIbl 4YeloBeKa U KUBOTHBIX», «Bubl
W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHYMBOCTH», «HacmemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MojeNU-aNIIMKaul «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOIN M Mukporpenapar «Jpozoduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBaHUs Y AP030(PHiibl HA TOTOBBIX MUKpOIIpEnapaTax.

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

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHHWE U aHadu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIAEHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpax NIPOUCXOXKICHUS U MHOToo0pas3us
KYJbTYPHBIX pacTeHUU. LIEHTpbl MPOUCXOXKIAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
Opo/JIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNM W KUBOTHBIX. OLEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKkpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUH.
['ereposuc, wim rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHWE — ayTOPUIMHT.
Otnanénnas tulOpuamsanus U €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJYYCHUE TOIMUILIONA0B. JIOCTMKEHHUS CENEKIMM PACTECHHM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHONMOTUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WH)KEHEpHs. OTalbl
co3ganusi pexombunantHor JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue M dtuyeckue  npodmemsl. MO - reHeTruyecku
MO (ULIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuipel U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpunuzamnus», «Padoter akagemuka M. ®@. BaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHOMOTHM», «KileTouHble KyIbTypbl H
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH MIIOAOB U KOPHEIJIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUS.



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypeusi «OCHOBHBIE METOAbI M JOCTUKEHHUS CEJIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONMOrMYECKHE: IOCIIEN0BATEIBHOCTD
NOSIBJICHUS BHUJOB B HaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso U paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pyJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBkymue cuibl ((pakToOpbl) SBOJIONHMKA BUAOB B Mpupoje. MyTalMOHHbIN
IpolecCc M KOMOMHATHBHas WM3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U JIpeud
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. llpumeps
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE — (OpMBI
BHUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBomonis.  Popmbl  3BoJOLMU:  (PUIETHYECKAs, JUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHne OT HecleUUaTu3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crnenuanu3anus. AnanTuBHas paguarus.

JdeMoHCcTpanuu:



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

Tabnuibl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CylecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOroodpasue COpToB pPACTCHHID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHUYHUBOCTH», «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus»,
«/IBmkymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiectBoBaHuEe», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUEN .

OO6opyioBaHUE: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsH, KoJuiekius «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOLMHNY, 00OBEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJulekiusa «@DOpMBI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «/po3zodpuna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

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

JloHayuyHbIE TIpEACTABICHHUS O 3apOXKICHUM XKU3HU. HayuyHble TUnOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHUOTEHHBI CHUHTE3 OpPraHMYECKUX BEIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUUECKOM 3BOIIOIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKU. [lepBbie KIETKM W KX 3BOIIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ MNEepUOABl: KEMOPHUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o300cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mepuoAbl: MaJCOT€HOBBIM, HEOICHOBBIM,
aAHTPOIOTE€HOBBIN.



XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoueccoB. OCHOBHBIE JTalbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0siBIIEHHE, paclBET U BBIMUPAHHE TPYMI KUBBIX OPTaHU3MOB.

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

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

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU W BETBU 3BOJIIOLMN YEJIOBEKA: aBCTPAJIONUTEKH, UemoBek
ymeneli, YenoBek mnpsaMoxomdammnii, YenoBek Heanaepranbckui, Yenosek
pa3ymHbiii. Haxonkum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHMS, 00JIaCcTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachkl:  €BPONCOUTHAS
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpeJCTaBUTECH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMUS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: @. Penn, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. IOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoaHeUHON cHUCTeMbl», «Pa3BuTie
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKuMBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOIO MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEIOBEKAa U YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmmue moam», «pesHue moan», «llepBbie
COBPEMEHHBIE JI0N», «HenoBeYecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxkaenue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMaHbOHIA), CIEHKH WIH
M300pKEHHUSI KaMEHHBIX OpYJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpeOia), TeOXpoHOJOTHUecKass Ta0numa, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

[Ipaktuueckast pabota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).



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

Tema 3. Opranu3mbl ¥ OKpYysKaomias cpeaa.

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

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

Okonoruueckue Qaktopel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckne (hakTOpBHL. Bunpr  OMOTMYECKMX  B3aUMOJCHUCTBHIAL:
KOHKYpPEHLUsI, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOJEUCTBUN Uil CYyIIECTBOBAHUS
OpraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisuud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMuKa YUCIEHHOCTH MOIYJISIUN U €€ PeryJIsiius.

JlemoHncTpanum:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiun», «Cpenbpl 0OMTaHUS
opranusMoBy», «®Poronepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Tyhenbkn», «[lumessie nenm».

JlaGopaTopHble U NpaKkTHYECKHE PadoOThI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilocy€T NI0THOCTH MOMYJSUUNA pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

Coo0miectBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBasi,
POCTpaHCTBEHHAasA, Tpoduueckass (muiuenas). Buabl-momunantsel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cuctembl (3kocucreMmbl). [lonstne 00 »3KocucTemMe u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBL: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
OcCHOBHBIE TIOKAa3aTeIu HKOCHUCTEMBbI: OMoMmacca, MPOAYKIHUA. DKOJIOTHYECKUE
NUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

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

AHTpPOTIOTEHHBIE ~ SKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak @akTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢GyHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUs B Onocdepe.
['1o6anbHBIE IKOJIOTUYECKUE TIPOOIEMBI.

CocyiecTBoBanue IPUPOBI 17} YeJIOBEYECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallOHATBLHOTO
VOPABJICHUS NPUPOJHBIMU pPECypcaMd M MX HCHoNb30BaHue. JlocTukeHus
OHOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbsie coobmiectBay, «llenu nuTanus», «IKoJIOTHYECKas TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buormeHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCHCTBUS Ha MpUPOAY», «BaxHeilmme WUCTOYHHUKU
3arpsi3HEHMsI BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeimIass cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKTOphI
paIMoaKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue: Mojenb-anmukanus «TunuyHbsle OHOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJuieKuun «buoiieHos», « Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIMM pAcCTeHUH W
YKUBOTHBIX, MPUHAJJICKANIME K Pa3HbIM 3KOJOTMYECKUM CpyIaM OAHOTO BHJA,



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



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

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaTam
OCBOCHMSI  OOy4YarOINIMMHUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYarolUUMUCA POCCUUCKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACJICHUIO, HaJlWyuMe MOTHUBAllMM K OOydYeHHI0  OuOJOoTruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYalOIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuitickon dPenepauuu, Opupoie u
OKPYKAIOIIEN CpeELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CITOCOOHOCTH O0YYAIOITUXCSl PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JEITEIBHOCTH B MPOLECCE PEAM3ali OCHOBHBIX HAIPaBJICHUN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA TMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMIO IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUCKON IPpaKIaHCKOMN UJICHTUYHOCTH,
NMaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IMEpe.l
PonuHol, ropmoctn 3a CBOM Kpad, CcBOK PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM HPUPOIBI,
JTOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;



IIOHMMaHUE YMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)KEHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1Ar0NOTy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBO€  mUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), O€pEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOLIEHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN W HENPHUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

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

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIICEHUE YPOBHA OKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUI s
OKPYKaroUIEn Cpeibl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS MpPU pPELICHUH NpoOJieM, CBSA3AHHBIX C pPalMOHAIbHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIO/IEHUE  TPaBWJ  TOBEAEHUS B  MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpPUIATHE JEUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIECH
IPUPOJIHON cpele, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTUYECKUE
NOCJIEICTBHS PEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON ESITEIBHOCTH dKOJIOTHUYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOIO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(puKky OHUOJNOTMM KakK HayKH, OCO3HaHHs €€ poiau B
(GOpMUPOBAHMN PALMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEIIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBAa, MOUCKA MyTEeH BBIXOAA U3 II00aIbHBIX IKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY
UCIOJIb30BAaHUIO TPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIILHOW TPaMOTHOCTH OOydarommxcs, GopMupyeMmon
pU U3y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNb30BaTh IMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASAINIMX B HEM M3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIEC 3aKIIOUYEHHS Ha OCHOBE HayudHbIX (PaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIBb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus IpodiieM B PeaIbHBIX )KU3HEHHBIX CUTYALINSAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



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

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONIOJleHWe, M3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JEWCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCsA, CIOCOOHOCTh
oOyJaromuxcs UCIIOJIb30BATh OCBOCHHbIE MEXKIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCAJIbHBIC yueOHbIE JCHCTBHS B
MO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBeEpPCATbHBIMH Y4eOHbIMU NMo3HABaTeJIbHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYeCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (OPMYJIMpPOBAaTH W aKTyaIM3UpOBaTh  MpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHHHM 3HAHUM IPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cHHTE3a, CPaBHECHMS, KiIacCU(UKAIIUK, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHHA (BBIICIATh UX XapaKTEPHBIC MPHU3HAKH, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0ObSICHEHUS (PaKTOB M SIBJICHHUM
YKUBOU NIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IENTbLHBIE CpencTBa TS MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TaK)K€  MPOTUBOPEUMU  Pa3HOrO0  pOJAd,  BBISIBJICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIAH pEHICHUs MPoOJeMbl ¢ Y4ETOM aHalM3a WMEIOIIMXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
1EJsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPH PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIbCKON U MMPOECKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

WCIIOJIb30BaTh PAa3JIMYHbIE BHUJIBI JICSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX U COIUATBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeILICHUs, HaXOAUTh apryMEHThl AJi1 J0Ka3aTeabCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHaJM3UpPOBAaTh IMOJYYEHHbIE B XOAE PEUIEHUS 3aJlaud pe3yJIbTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IEJICHAINIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh TIEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO M MPAKTHYECKYIO OOJaCTH
KU3HEIEITEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE HJIEH, MpeAjiaraTb OPUTHMHAIbHBIE MOAXOAbl U PEILICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



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

(GopMyIMpoBaTh 3aNpOChl U NPUMEHATH PAa3JIMYHbIE METOJbl IIPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TMpEACTaBICHUS
Oononornyeckor uHpopmauu (cxeMbl, rpaduky, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrMYeckoM HH(POpMaLME: MPUMEHATh XHMHYECKue, (uanyeckue u
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsHOCTH;

BJa/J€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(OpMalMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaieHUe YHMBEPCAJIbLHBIMM KOMMYHUMKATHBHBIMH JeHCTBUSIMMU:

1) oO1menme:

OCYILECTBISAITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoi TeMbl (YMEHHE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTBIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeEBepOalibHble CpeJCTBa OOIIEHMs, MOHUMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Ppopme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS TPYNIOBbIX (JOpPM B3aUMOJEICTBUS NPHU pelICHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacmpeienarh pojaud € y4€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh PpPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPUECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBIABICHHS NpoOJIeM U HX
pEIIeHUS B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHWIO K YKUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BbBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30oBaTebHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4€OHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pEIICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMIUPOKOW JPYyAUIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/JeTh  HABbIKAMU  MO3HABAaTEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOrO YeIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHUs mHporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue Jjisi yueOHoro npeamera «buonorus
HAy4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsIX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Ouojorueil. B mporpamme mnpeameTHbIC
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNnbTaThl OCBOCHUS y4ueOHOrO mpeameta «buosnorus» ¢ 10
Klacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HaHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB MU TOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboinu3M (OOMEH BEIIeCTB W TMPEBpPAIICHUE
SHEPIuM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsT OPTaHU3AIMS KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OWOJIOTMYECKHEe Teopun (KIJIETOYHAs, XPOMOCOMHa,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. V. BaBuioBa), onpeaensaTs rpaHUIlbl
UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHNE XUBBIX CUCTEM, IIPOLIECCOB M SIBJICHHUM, OPraHM3alMs U IPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBU)KCHHE  THUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEX]ly MCCIEyEeMbIMU BEJIMYMHAMU, OOBICHEHHE TMOITYYEHHBIX



pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATH MOJIyYeHHBbIE 3HAHUS JJI1 OOBSACHEHUS OMOIOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30acHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOILIUX JII0IeH, COOIOIEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKPY KAIOIIEH
IPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCHOJb30BAHUS JTOCTUKEHUI
COBPEMEHHOU OHoJIOrNHU u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TE€HETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUJIHOE CKpEIMBAHME, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTABIATH CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS JUIsl NPeICcKa3aHusl HacleIOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBAaTh W HWHTEPIPETUPOBATH HHOOPMAILIHIO
OMOJIOTMYECKOTO  COJAEP)KAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIUU, HAYYHO-IIONYJISIPHBIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAMILIMHE, OMOTEXHOJIOTUH;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 11
Kacce JOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUMCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pPa3BUTUE OHOJOTUH, (PYHKIIMOHAIHHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATh COJEpPKAHUE OUOJOTMYECKUX TEPMUHOB MU TOHSITHUM:
BU/I, TIONYJISALNS, TeHO(OHA, IBOJIOLMS, ABMKYIIUE CUIBI ((PaKTOPhI) IBOJIOIUH,
IPUCIIOCOOICHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMYECKHUE (DaKTOpHI,



DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pPEAYLEHTbl, LENH IHUTaHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtsa K. M. baspa, depenoBaHusl TJIaBHBIX HalpaBlIE€HUN MU
nyteit sBomonuu A. H. CesepuoBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IMPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yibTaTOB, MCIIOJIIB30BAHHBIX HAyUYHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JI€WCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTE€HHBIX HW3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOTr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 370POBBSA
OKPY>KaIOIIUX JII0/IeH, COOII0IEHUS] HOPM IPaMOTHOIO TOBEJICHUS B OKpY Karolen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOU OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0IO0JIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHbIe OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCHUCTEMaX (1IE€MU MUTaHUs);

YMEHUE BBIMOJHATH JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MAaccOBOW MH(pOpPMAIMU, HAYYHO-OMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOUICHUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBLIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6 OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI M KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X % . 1
MMHUYECKHI COCTaB U CTPOEHUE KIETKU 8 0.5 hitps:/m.cdsoo.ru/Tf41¢292
bubmuoreka [IOK
XK .

HSHEACATCIILHOCTD KICTKH 6 0.5 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 9 15 15 bubmmoteka IIOK
OpraHM3MOB ' ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI ) bubmuoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
PesepBHOE Bpems 1 bubmmorexa [OK

P p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5 4




11 KJIACC

KoaundecTBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOJIOHOHHAS OHOOTHA ? 0.5 I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 10 | 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
. 1
3 Opranusmbi 1 OKpyx aromias cpesa > 0-5 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §) 1
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 1 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue A dp
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
02.09.2025 https://m.edsoo.ru/863e632a
MeTob1 TO3HAHMS KUBOH
npuponsl. [IpakTrueckas padora Ne
2 IIZ(I/I;CHOJIIB(I))BaHI/Ie aBJII/III:HBIX 1 0.5 bubmorera [JOK
P ' 09.09.2025  https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonornueckre CUCTEMEI, | bu6nmoreka [JOK
MPOIIECCHI U UX U3YyUYCHUE 16.09.2025 = https://m.edsoo.ru/863e6564
4 XuMUYeCcKui cocTaB KiIeTku. Boaa 1 bubmuorexa [JOK
Y MUHEpaJbHBIE COJIU 23.09.2025  https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
b . 1
. exic. Coctan W CTpoetiite Gekon 30.09.2025  https//m.edsoo.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAJIMTUYECKOW aKTUBHOCTH ' 07.10.2025 | https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajiasbl)»
b K
7 VYraeBoapl. JIunuasl 1 nbmmorexa O

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




14.10.2025

bubmuoreka [JOK
8 Hyxentobsie kuenotsl. ATO 0.5 21.10.2025  https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo bl U3y4EeHUS bubnumoreka [IOK
kietku. Knerounas teopust 11.11.2025  https://m.edsoo.ru/863e6e88
10 KiteTka xak menocTHas xKuBas
cucrema 18.11.2025
CrpoeHnue 3yKapuoTHYECKON
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6f0
. 25.11.2025
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax u ux
OTIHCaHUE»
bu6mmoreka [IOK
12 ObmeH BemECTB WM METaboMM3M 02.12.2025 |  https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Potocmires. XemocHtres 09.12.2025  https://m.edso0o.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTuaecKuii oomen 16.12.2025  https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIETKU. [leneHue
KJeTku. Muros. JIabopaTopHas
15 pabota Ne 3 «HabmroneHue Murosa 0.5 bubmmnorexa [IOK
23.12.2025 | https://m.edsoo.ru/863e7dc4
B KJIETKaX KOHYMKA KOPEIIKa JIyKa
Ha TOTOBBIX MHUKpOIIperiapaTax»
16 buocunTes Oenka. Peakimst bu6mmorexa [IOK
MaTpUYHOI'0 CUHTE3A 30.12.2025  https://m.edsoo.ru/863e796e
17 Tpancnsius — Ouocunrtes Genka 0.5 bubnnorexka [JOK




13.01.2026 = https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubmmoreka [IOK
BHPYCHI 20.01.2026 = https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @opMBI pa3MHOKEHHUSI OPraHU3MOB 27.01.2026 https://m.edsoo.ru/863e81b6
o https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK
20 Meii
cHos 03.02.2026  https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kieTok. Omio1I0TBOpEHHE.
)1 Jlaboparopnas pabota Ne 4 0.5 bubnunoreka [JOK
«M3ydeHne cTpOCHUS NOJIOBBIX ' 10.02.2026 = https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” WNunuBuayanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MoOB 17.02.2026  https://m.edso0o.ru/863e8436
” I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHUYHBOCTH 24.02.2026 = https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 MPpU3HAKOB. MOHOTHOpUTHOE bubmorexa HOK
P ' P 03.03.2026 = https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKpeLMBaHuE. 3aKOH
25 feBaBI/II:()ZI/Ii[/IOFO Hainlj OBaHUsA 0.5 bubmmorexa [TOK
A ' 10.03.2026  https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
26 npusHakoB. JIJabopaTopHas padora 0.5 bubnnoreka [JOK
Ne 5 «M3yuenue pe3ynbraToB ' 17.03.2026  https://m.edsoo.ru/863e8c60

MOHOTHOPUAHOTO U IUTHOPUIHOTO




CKpEILMBAaHUA Y IpO30(HUIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'eneruxa nona. HacnenoBanue 1 bubmuorexa [JOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM 24.03.2026 | https://m.edsoo.ru/863e8c60
H3menunuBocTh. HeHacnencTreHHas
M3MEHUYUBOCTh. JlaboparopHas

)8 pabota Ne 6. zydenue | 0.5 bubnmoreka [JOK
MOAM(MUKAITMOHHOW U3MEHYHBOCTH, 07.04.2026 | https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO PAaa U
BapHallMOHHON KPUBO»

HacnencrBeHHass ”3BMEHUYUBOCTb.

29 Jlaboparopuas pabora Ne 7. | 0.5 bubmmoreka [JOK
«AHanu3 MyTaluui y 1po30(huisl Ha ' 14.04.2026 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»

30 HToroBast KOHTpOJIbHAS paboTa 1 1 21.04.2026

bu6nmoreka [JOK
3 I'eneruia uenosexa I 28.04.2026 = https://m.edsoo.ru/863e8d78
32 Cenekius Kak HayKa M MPOLECcC 1 bubmmorera [TOK
05.05.2026  https://m.edsoo.ru/863e¢9214

13 MeToapl U TOCTHIKEHHS CENEKIINT | bu6mmoreka [JOK
pacTeHU U KUBOTHBIX 12.05.2026 = https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacip ] bubmuoreka [IOK
MIPOU3BOJCTBA 19.05.2026 = https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 )5 4

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [JOK
i 03.09.2025  https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJIIOLUU 10.09.2025 | https://m.edsoo0.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKPOIBOTHONHA 17.09.2025 | https://m.edsoo.ru/863e9cle
[Tomynsius kak eMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa LOK
paTopHEs p B ' 24.09.2025  https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOpP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBuoKyIMe cuibl (3JeMEeHTapHbIe | bubnnorexka [JOK
(haKTOpBI) SBOTIOLIUU 01.10.2025 = https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 E 0 1
CTECTBEHHbIl 0TOOP it ero GopMl 08.10.2025  https://m.edsoo.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Buz0oOpa3oBanue. JlaboparopHas ] 0.5 bubmuoreka [IOK
pabota Ne 2 «Onucanue ' 15.10.2025  https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnmoreka [JOK




Ha 3eMiie»

MAaKpO3BOJIFOLIMHI 22.10.2025 | https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH 0.5 05.11.2025
10 HcTopus xu3HU Ha 3eMile U METObI
€€ U3y4eHUS 12.11.2025
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU bubnunoreka [JOK
Ha 3emiie 19.11.2025  https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emie 1o spam bubnuorexa [JOK
U NepuoJiam 26.11.2025 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOITIOLUU
PacTUTEIBHOIO U KUBOTHOTO MUpA.
13 [IpaxTuueckas padora Ne 1 05 bubnnorexa [HOK
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB 03.12.2025  https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpPraHr4ecKoro Mupa 10.12.2025  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa bubmuorexa [JOK
(anTpoMOTeHe3) 17.12.2025 = https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((paKTopsl) bubnnoreka [JOK
aHTPOIIOreHE3a 24.12.2025  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJIoBeKa 14.01.2026
13 YenoBeueckue pacsl U IPUPOHBIE bubnuoreka [IOK
aZjanTalny 4eJI0BeKa 21.01.2026  https://m.edsoo.ru/863eaca
KonTponbhas pabota no teme
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU 1 78012026




20

DKoNoTHs Kak HayKa

04.02.2026
)1 Cpensl 00uTaHUS U DKOJIOTHIECKHE bubmuorexa [JOK
(hakTOophI 11.02.2026  https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 ACTEHMI U3 pa3HbIX MECT 0.5 bubmmorexa [IOK
P P ' 18.02.2026  https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmoreka [IOK
23 b 0.5
HOTHHCCKHE (paxTOpb! 25.02.2026  https:/m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaAKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 No 2 «Iloacuért mmoTHOC 0.5
ACTET TLIOTHOCTH 04.03.2026
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui)
)5 Coo01iecTBa OpraHu3MOB — bubnnoreka [JOK
OHMOIIEHO3 11.03.2026  https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(9KOCHUCTEMBI) 18.03.2026  https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeIIN IKOCHCTEMBI.
27 DKOJIOTMYECKUE MTUPAMUIbI bubmmorexa [TOK
N PAVALIBL 25.03.2026  https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKIieccus
28 [Ipupo € DKOCUCTE
PHPOZIHLIE SKOGHCTEMET 08.04.2026
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI




15.04.2026

30 HroroBas koHTposbHas paboTa 1 22 .04.2026

31 buocdepa — rnobanpHas 1 bubnumoreka [IOK
9KOCUCTEMA 3eMIIN 29.04.2026  https://m.edsoo.ru/863ebbSe

1 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnunoreka [JOK
ouochepsl 06.05.2026 = https://m.edsoo.ru/863ebd 16

33 YenosedecTBo B Onocdepe 3emiu 1 13.05.2026

34 CocymiecTBoBaHUE TPUPOIBI U | bubnnoreka [JOK
YeJI0BeYeCTBa 20.05.2026 = https://m.edsoo.ru/863ebale

OBILEE KOJIMYECTBO YACOB I10 34 )5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

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

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PECHHS; O
BKJIaJIC POCCHHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (pyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa [UIsl peIllieHUs

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHUHOB U
MOHSATUMN: KHU3Hb, KJIETKA, OPraHu3M; MeTa00m3M (OOMEH BEIIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CamMOperyJsiuus), YypOBHEBas
OpraHu3alys KUBBIX CHUCTEM, CAaMOBOCHPOM3BEACHUE (PENpOYyKIIHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OHMOJIOrMYECKHe TEOPHH (KJIETOYHAasl, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TIO3HAaHUS B OHOJIOTHH
(HaOnrofieHWe W OMHMCAHWE JKUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHmM3alys W TMpOBEAeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSITHH, TEOPUl MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MpEeBpaICHUs] DHEPrUu B KIETKe, (OTOCHHTE3a, MIACTHYECKOrO H
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHUS,  HHIUBUAYAIBHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOF HMYCCKUX IPOLECCCOB U ﬂBHeHI/If/’I, AJI TIPUHATUSA DPAKTHICCKUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/II;'I
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHA

VYMmenune pe€umiaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA IpeaACKasaHus

HacCJICAOBaHHU ITPU3HAKOB Y OPraHu3MOB

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

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNMYECKOT0 CO/IEPKaHMs, BKIIOYAIOIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001mero 00pa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy; (pyHKUMOHATBLHOM TPAaMOTHOCTH YeJOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJE€p)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHH: BUJ, NOMYJISIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKHE dakTopsl, IKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyILEHTHI, Henu  MUTaHus,

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

IIPUMEHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIaZeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHNe W OINMCAHME KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUMU;
OpraHm3anys W TMPOBEICHUE OHOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHHA, TCOPHUH W 3aKOHOB, YMCHHUE

ACJIaTh BBIBOJbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTMYECKUX OOBEKTOB: BHUJOB, NOMYNISLMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DIKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOTre0OXMMHYECKUX IIUKJIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsI OKPY>KAIOLTUX JIFOJIEH, COONIOICHUS HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouonoruu IJId paliluOHAJIBHOTO ITPUPOAO0IIOJIB30BaAHUSA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI TIepEeHOCca BEIIECTB M SHEPTUHU B IKOCHCTEMaX (I[N MUTAHWUS)

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

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAOIIYIO TICEBIOHAYYHbIC 3HAHUS

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

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
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 HAyYHOH KapTHHBI Mupa. CucTeMa OMOIOrMYeCKIX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCAHUE,
W3MEpeHue, 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

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHU3MEHHbIH, MOMYIAUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

33

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOJbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€nKOB. AMHHOKHMCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpHI O€IKOBOI MOJIEKYIbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHMHUYEecKHe CBoiicTBa OenkoB. buonornueckue
¢GbyHKIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamuubsl. OTnnuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYrieBoasl: MOHOCaxapuabl (IVI0KO3a, pubo3a W Ae30KcHpHu003a), AUCaXapHibl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmail, TIJIMKOTEH, IeJUII0JI03a).
buonornveckne GyHKINU YTIEBOIOB.

Jlunuael:  TpurmMnepuasl,  crepounbl,  Gocdomununbl.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YrJjIeBOJ40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: IHK nu PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




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

cTpoeHue U (PyHKIUU

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 PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ cBoiicTBa U pynkumu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOM/bl KJIETKU: SHAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOM[bl KJIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IpoMcXokIeHne MHUTOXOHAPHA W IUIacTHA. Bussl
iactu. HemeMOpaHHbIE OpraHOMIbl KJIETKH: PUOOCOMBI, KIICTOYHBIH LIEHTD,

PECHUUKH, KIyTUKU. DYHKIIUM OPraHOUI0B KIETKU. Brirtouenus

Snpo — perynsaTopHblil neHTp kieTkd. CTpoeHue sjpa: siaepHas o000JOodYKa,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Ku3HenesaTenbHOCTh KIETKH

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

(I)CpMeHTOB B OOMEHe BCIHICCTB U MPCBPALICHUN SHCPIHUU B KIICTKE

4.2

4.3

®dotocunTte3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTe3A.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Brnusnue ycrmoBuit cpembl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a s

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJeTKe. PacrierniieHue BeIIeCTB, BBIJACICHHUE H
AKKyMYJIMPDOBaHHE OHHEPrUM B KIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOAHOE OKHUCIEHHWE, WIN KIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHA

4.4

Peakiiun marpuunoro cunTesa. ['enernueckas uadopmarus u JJHK. Peanuzamms

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




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHud, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBACMbIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

KreTounslii WK, WIM KU3HEHHBIM IMKI KIeTKUA. MHTepdaza u MHUTO3.
[Tpomeccrl, mporekaromue B uHTEpdaze. Permkanus — peakius MaTPpUIHOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMAaTHUBL.
[uTosornyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkm — muto3. Craaum muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXXEHHUS: JIeJIeHHE HaJBO€, IOYKOBAaHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIUN

53

54

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT O€CIOIOorO.
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
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIAIIEKJIETOK U CIICpMAaTO30U10B. OHJ'IOIIOTBOPCHI/IC. HapTCHOTCHCS

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyianus, opraHoreHe3. IloctamOpuonansHoe pa3zButue. TuIb
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOZCTBa.

Poct u pazButue pactenuii. OHTOr€He3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTHb OPTraHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. VMicropus pa3sBuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUEeCKass CUMBOJIMKA, HCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

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

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS TPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHU. AHAIM3UPYIOIIEe
ckpemBanue.  lcnonb3oBaHue — aHANU3UPYIOLIETO  CKPEIUMBAHUS  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'enernka mona. XpoMOCOMHOE ONpENEIEHHE MOoNa. AyTOCOMBI MU IIOJOBBIE
XpOMOCOMBL. ['OoMOraMeTHole M TeTeporaMmeTHnle opranu3Mbel. HacimenoBanue

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PHUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHbBII psix M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINU. CBoiicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBbIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
¢bakTopbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HacleACTBEHHON n3MeHunBocty H.1.

Basusiosa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXWMHUYECKHUM, MOJCKYJIIpHO-TeHeTHUYeCKUi. COBpEeMEHHOE OIpeAcIICHHUE
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIE C
nomonipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: T'€HHBIC
0oJie3HM, 0OJIE3HU C HACJICIICTBEHHOU IMPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHEpaTUBHbIE MyTauuu. [IpUHIUIBI 370pOBOTO




06p3.33. KHN3HHU, AOUAr"HoOCTHKHU, HpO(I)I/IJIaKTI/IKI/I U JICHCHUSA TCHCTHYCCKUX
0one3neil. MeanKo-reHeTHUeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHHUE METUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

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

[10po/ia, IITaMM

7.2

CoBpeMeHHBIE METOJbI CEJIeKIMU. MaccoBbIi W WHAWBUAYAIBHBIA OTOOpPHI B
CEeJIEKIIMM pacTeHud M KUBOTHBIX. OleHKa sKcTepbepa. binskoponcTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHHe — ayTOPUIHUHT.
OtnanénHas ruOpuam3anuss W e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
IIOJIyYEHUE NOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM DPACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounesle  KyabTypbl. MHKPOKIOHAJIbHOE  Pa3MHOKEHHE
pactrenuii. KinoHUpoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpodiembl. MO — reHeTnyecku

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

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

OBOJIIOIMOHHAS OMOJIOTUSI

1.1

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CugerensctBa  sBomouuH.  [lameoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBIICHUsI BHJIOB B IAJIEOHTOJIOTMYECKON JIETONMHUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue GayH U (prop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IUUnsi SMOPHOHOB PA3HBIX BHUJIOB
M03BOHOUYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOIMYHbIE, AHAJIOTUYHBIE,
PYOMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXO/ICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKUX IyTeH y Bcex

OpraHu3MoOB




1.2

1.3

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

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 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. IlomynsioHHBIE BONHBI U JApeid
reHoB. M3omsmust u murpanus. EcrecTBeHHBI 0TOOp — HANpaBISIFOIIUIN (akTop
sBOIOLMHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB Kak pPe3ylnbTaT d3BoOMONMU. [Ipumeps
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BU000Pa30BaHUS:

reorpa(bnquKoe, 9KOJOTHYC€CKOC

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

KOHBEpIreHTHas, napasienbHas. HeoOpaTtuMocTs 3BONIOLMU

2.1

2.2

Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

JloHay4yHbl€ TMPEACTABICHUSA O 3apOXKICHHUM JKU3HU. HayuyHble TIuUIOTE3bI
BO3HUKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KIEHUE XUMHUYECKOW DBOJIOLUU.
Havanphbie sTanbl Ouosornyeckoil spomoonuu. I'mnoresa PHK-mupa. IlepBoie

KIJIICTKHU 1 UX 3BOJIIOIMA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3nm Ha 3emse mo spam u mepuojgaM. Kartapxeil. Apxelickas u
npotepo3oiickas dpel. [lameo3oiickas 2pa W €€ TEpHOIbl: KEMOPUMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHH, KaMEHHOYIOJIbHbIA, NEPMCKUMU.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoisl: NaJCOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApoMOpG O3Bl Y
pacTeHMd W KUBOTHBIX. [losiBIEHHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHHe HBoaoLnuUd. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB
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DBOJIIOLMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BUTHE TpeACTaBICHHH O

MPOUCXOKIACHUN YCIIOBCKA. MGTO,Z[BI HU3YUCHUA AaHTPOIIOTCHC3a. CXO,Z[CTBa u




2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKA.
JIBrxymue cuibl (pakTopsl) aHTpororeHesa. HaciencTBeHHas M3MEHYHBOCTD H
€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

YenoBeuyeckne packl. OCHOBHBIE OOJIBIINE Pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHaIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCIIOBUSIM CyllecTBoBaHUs. 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

Okonoruueckne  (axtopel. Knaccudukamus — skosmormyeckux — (hakTopos:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHe 3KOIOrMYecKux

(hakTOpPOB HA OPTaHU3MBI

33

AbGuotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTh. DoToneproau3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMoTHuecKHMx B3aMMOAEHCTBHM: KOHKYpEHIUS,
XHMIIHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxXJeOHUUYEeCTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEWUTpanu3M. 3HaueHue  OHOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYLICCTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOGH.[GCTBB.X

OKOJIOTUYECKHE XapaKTCPUCTUKU MOMyJIAIHUH. OcHOBHBIC IIOKa3aTcin
nNomyJjiauuu: 4YUCICHHOCTH, IINIOTHOCTB, POXIAACMOCTb, CMEPTHOCTH, IPUPOCT,

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

COO6III€CTB3 M 3KOJOTUYCCKUEC CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunabl-momuHantel. CBS3U B

OonoleHo3e

4.2

Dxonorndeckue cucteMbl  (3kocuctembl). [loHarme 00 dKocucTeMe 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

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

AHTpOIOTreHHbIE 9KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpbOoskocucTeMsl.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilumBocTu 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

(yrnepona, azora). 30HaIbHOCTH OMocPepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHHUs B Ouocdepe.
I'mobanbpHBIE HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YIpPABJIEHUS MNPHUPOJAHBIMH pecypcaMd U HUX

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