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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Yy4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIEH, COAEpKAHUSA, pe3yJbTaToB OOydeHus u
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00 OOIIMUX IENIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOXKEHUS O
cneuuduke OMosoruy, €€ 3Ha4eHUU B [MO3HAHUU KUBOM IPUPOJIBI U 0OECTICUEHUH
CYLIECTBOBAHMS UYe€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpe/EeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NpeaCTaBlIeHUWE O LesIX, 00 oOmiei
CTpaTernd OOy4YeHHs, BOCIMTAaHUS U Pa3BUTUS OOYYaAIOLIUXCS CpPEACTBaAMU
yueOHoro mnpeamera «buosorus», omnpenensieT o0053aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTIPYKTypy, pacopeleieHue II0 pasjenaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0Opa3oBaTEIbHOIO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4YaroIuXCsl.

B mporpamme 1o OuOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJIOB YYEOHO-IIO3HABATEIbHON
JEATeIIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCcsi MO OCBOCHUIO COJEp KaHUs
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YpPOBEHB) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4yemy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  LIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKU3HH U OEpeKHbIM OTHOILIEHHEM K OKpPYXKaroIled NPUPOAHON Cpeje.
[ToaToMy Hapsizy ¢ u3ydyeHHeMm oOLEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
NOJIYYEHHBIX 3HAHUU B MMOBCEHEBHOM JKWU3HU JUIsl pELICHUS MPUKIIAIHBIX 33]a4, B
TOM 4YHCle: NPOQUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEICHUS B OKpYy)KaroUled NpUPOJHOM cpele, aHaiu3a
BJIMSIHUSA XO3SMCTBEHHON JAESTENBHOCTH 4YEJIOBEKAa HAa COCTOSIHUE NPUPOJIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHHE BHUMAHHUS K MPUKJIAJHOW HAPaBICHHOCTH
yuebHoro npeamera «buosiorus» NpoJUKTOBAHO HEOOXOAUMOCTBIO OOECreueHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraet (opMUpoOBaHHE Y  OOyYaroIIuXcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
Mecto. OHa obecrieunBaeT (opMHUpOBaHUE Yy OOyYarOUIUXCs MPEICTaBICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJINYWTEINIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JUIA:  TIO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3/I0POBOTO M 0Oe3omacHOro oOpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOLIECHHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatonuxcs. M3yuenue 6uoiaoruu odecrneynBaeT yciaoBUs A (pOopMUpPOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET WMHTErpaluy OUMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMA U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE NOJIOKEHUS O MpEeAHA3HAYEHUH Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHWsA, MPEACTaBICHHOIO B IIporpamme 110
OHOJIOTUH.

OT60p coxaepkanusi yueOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbh 3HAHHUA W YMEHHs, 3HAYUMbIE JIs
dbopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
yeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U TPAKTUYECKOM AesiTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOrMYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Ouonoruyeckas cucrema», «CucreMa U MHOTooOpasue OpraHM4ecKOro MHPAY,
«IBOIIONMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yueOGHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3ali J>KMBBIX CHCTEM pa3HOr0 paHra © NpUOOpEeTeHHE YMEHUU
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKaIllUX OCHOBOU
JUIsi (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMU, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YaIOIMIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3IJBIIOB, WAEH W TOAXOJOB K HM3YyYEHHUIO JKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHME Yy OOydYarommxcst oOmmel KyJIbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJIICHUS OKPY>KAIOIIETO
MHpa JKMBOW TPHUPOJLI HAa OCHOBAaHWM 3HAHWUW W OIBITA, IOJIYYEHHBIX IIPH
W3y4YEeHUH OUOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM TPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUM CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIIEl cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero o6miero o0pazoBaHusi yueOHbIN npeamMer «buosorusy,
U3y4yaeMblil Ha 0a30BOM YpOBHE, SIBJIAETCS 0053aT€IbHBIM YUYEOHBIM MPEAMETOM.



Jnst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 gac B HezeImi0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

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

MeTobl TO3HAaHUS KUBOUM MPUPOIbI (HAOTIOEHUE, SKCIIEPUMEHT, OITMCAHUE,
u3MepeHue, kiaaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTreoIeHOTHYECKH ), OMoC(EpHBIA.

JlemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpOIJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJa 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHUHEpaJIbHBIX BemlecTB B Kkierke. lloamepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBAa OenkoB. buonornueckue
byHKIIUM OEIKOB.



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

VYrneBoasl: MoHocaxapuabl  (TIOK03a, pubo3a u  JAe30Kkcuprdo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W Toymcaxapujibl  (Kpaxmal, TJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHbie  cBoicTBA. buonornueckne QyHkumu smnuaoB. CpaBHEHHE
yIJEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaer — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOJAECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOniMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKApPUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIIHLHOM, >XUBOTHOM W
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapart ['ombmxwy,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKHM: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApHWM u TacTua. Bunbl mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KIyTUKU. DYHKIIMKM OPraHOUAOB KJIETKU. BKiltoueHus.

SAnpo — perynatopHblil neHTp KiaeTku. CTpoeHue sjpa: sjuepHas 000youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennossie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUH, W3MEpPEHH, HSKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopuas pabora Ne 2. «l3ydyeHue CTpoeHUS KIETOK pPACTCHHUIA,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OIMCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WM METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMMJISALUS (PHEPreTUYeCKUid OOMEH) — JB€ CTOPOHBI E€JUHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabon3ma.

Tumnbel oOMeHa BellecTB: aBTOTpO(dHBINA U rerepoTpodHsbiii. Posib GpepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKkTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAaUeHHE XEeMOCHHTE3a IS
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpPOBAaHHE DSHEPruM B KJIETKE. OTambl HSHEPreTHYEecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KucnoponHoe okucIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddexTuBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortambl TpaHcisuuu. KoawpoBanue amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. W.
HBanoBckuit). OCOOEHHOCTM CTPOEGHMSI M JKM3HEHHOTO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BMY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpuWIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunel muTaHus, «Metabomusm», «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.

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

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WIM JKU3HEHHBIM LUKN KieTku. MHTepdaza u MuTo3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
Jumiou HeIi W TalvIOMJIHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

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

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnonoro
Pa3MHOXXEHUS: JIeJICHWE HaJBO€, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHUe. VICKycCcTBEeHHOE KIOHMpPOBaHUE
OpPTraHWU3MOB, €r0 3HAYEHUE JIJIs1 CEJIEKIINU.

[TooBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu meiio3a. Ilporeccel, mpoucxomsiue Ha CTaausiX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HAYEHHE MEHO03a.

["ameTtorenes — mporiecc 0Opa3oBaHUs TOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIIEKIETOK U crepMaTo30uaoB. OII00TBOPEHUE.
[TapTrenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpytsnus, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYMHOYHOE). BausHue



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

Poct u pazButue pacreHuil. OHTOreHE3 IBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpanum:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kiIeTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Menosy», «llpsmoe n HenpsMoe pa3BuTHE», «'ameToreHes y MIEKONUTAIOIUX U
4esnoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENApaThI «CniepmaTo30u bl
MJICKOIIUTAIOWIETOY, «SHIeKIeTKka MeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAs MOJENb-alIuIinKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monens meTada3zHoi XpoOMOCOMBEI.

JlaGopaTopHblie M NpaKTHYeCKUE padoThI:

JlabopaTtopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHue CTPOCHHSI TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mictopus pa3Butus reHeTUKU. Posb uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETolbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
HUATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBIEHHBIE . MeHaenem.
MonorubpuHoe ckpenBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokoneHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
['unioresa yuctotel raMmet. [1lonHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIeOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPHUIAHOTO  CKpEIIUBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIIETO CKPEITMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIeIOBaHUIO FeHOB. HapylieHue cuerieHusi reHOB B Pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbI N3MEHUMBOCTU: HEHACIIEACTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHasi, WM TIE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTanimoHHast u3MeH4uBOCTh. Knaccudukanus MyTauuii: reHHbIE,
XpOMOCOMHBIE, FTeHOMHBIE. YacToTa u npuunuHbl MyTauuid. MytareHHble (PaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleAcTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uemoBeka. OCHOBHBIE METOIbI T€HETHUKU
4eJI0OBEKa: FeHeaIOrnYeCcKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKHM. CoBpemMeHHOE OIIPENIECIICHNE IE€HOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[T111P-anamm3a. HacmencTtBennnie 3a0o0JjicBaHUS dYeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MpEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBbIE KIETKH. [IpuHUMIEBI
3I0pOBOT0 00pa3a MKU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JIEUCHUS TeHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHCTpauu:

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

Tabmuubr u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulrBaHHUe»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meno3sy,
«B3auMozencTBue aleNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl paCTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CLUEIUIEHHOTO0 ¢ mojom», «KapHoTuibl 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacrnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTH.

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



XpOMOCOM», MHUKPOCKOI W Mukpornpenapar «Jpozoduna» (Hopma, MyTrauuu
(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 MUKPOMpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoaupUKaIIMOHHON U3MEHUYMBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOTIpenapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHWe W aHAJINU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTro0o0pas3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl NPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNM M KUBOTHBIX. OILIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanéunas rtulOpuamsanus U €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJy4YCHUE TOIMUILIONA0B. JIOCTMKEHHUS CENEKIMM PACTECHHM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHONMOTMs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHWs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHHUM.
KnonupoBanve BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue M dtuyeckue  npobnemsl. MO - reHeruyecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

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

Tabnuipl u cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00Opa3us
KYJBTYPHBIX pacTtenui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenumity, «Otnanénnas ruopuausanusy, «Padote! akagemuka M. ®@. liBaHoBay,
«Tomumnonaus», «OOBEKTHI OuOTEeXHONOTUW», «KieTouHnble KyabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTenuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypeusi «OCHOBHBIE METOAbI U JOCTUKEHHUS CEIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA WIK HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsE OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLUOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3Boyonuu. [lameoHTONOrMYECKHE: IOCIIEIOBATEIbHOCTD
NOSIBJICHUS BHUJOB B THAJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso U paznuure ¢payH u (Haop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHaJOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHOKylIMe CHUJIbI HSBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosou (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsnus kak eAMHUIA BUAA U 3BOJIOLIIH.

JBrokymue cuiibl ((pakTopbl) SBOJIONMKA BUAOB B MpUpoje. MyTalMOHHbIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M3oinmst 1 Murpanus.

EctecTBeHHbIl 0TOOp — HamnpaBisionuii Qgakrop sBoiouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu  BumooOpazoBanue. Kputepun Buzma. OcHoBHbIE  (OpMBI
BUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0THIeCcKoe.

MakposBoionusi. DopMbl  IBOMIOIUMU:  (UIIETUYECKasd, TUBEpPreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IporcxoxIeHnEe OT HeCHEeUUaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AnanTuBHas paguarus.

JdeMoHCcTpanuu:



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

Tabnuibl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus»,
«/IBmkymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEy, « IKOJIOTHICCKOE BUI000PA30BAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCITIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUN», 0O0BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BJaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTtanuu (GOpMbl KPBUIbEB H
OKpPACKH Tena).

JlaGopaTopHblie M NpakTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECCKOMY
KPUTEPUIO».

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

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHHHM XKW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPAKIACHUE XUMUYECKOW 3BOMOINK. HavanbHbIe 3Tanbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX 3BOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxen. Apxeickas u
npotepo3oiickas dpel. llameosolickas spa W €€ MepUOAbl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUHU.

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

KaliHo3zoiickas »3pa ®W €€ mepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIH,
AHTPOMIOTE€HOBBIM.



XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoueccoB. OCHOBHBIE JTalbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHUpAa Kak OTpaxeHue 3BoMoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOLIKA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHH o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabl HW3ydeHusi aHTponoreHesa. (CxolcrtBa u
pa3IuYMs YEeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETOBEKA.

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOIIeCTBeHHbI o00pa3 KU3HH,
U3TFOTOBJICHUE OPYAUI TPyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenslii, Yenosek mnpsamoxomammii, YenoBek Heanaepranbckui, Yenosek
pa3ymHbIlil. Haxonkum MCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUHA
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpualbHAas),  MOHIOJOUJHAS
(a3maTcko-amMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuzma.

JlemoHncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mmwuiep, I'. FOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoaHEeUHON cHUCTeMbl», «Pa3BuTie
opraHu4eckoro wmwupa», «PacturenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHUCTEMa OPraHWYECKOrOo MUpPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa M YeIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJEOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmme moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JII01», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAHbOHLA), CIEHKH WIH
U300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHUYecKass Talnuma, Kouiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



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

Tema 3. Opranusmsl M OKpYysKaomias cpeaa.

DKOJIOrHs Kak Hayka. 3aaud ¥ pa3aeibl 3KOJOTHH. MeTOabl IKOJIOTMYECKUX
MCCJIEIOBAHMN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Okomornueckne (daktopel. Kinaccudurarmus sxomormueckux (GaKTOpOB:
abnoTtnyeckue, OWMOTHYECKHME M AaHTPOIIOTeHHbIE. JIeMCTBUE HKOJIOTHYECKUX
(haKTOpOB Ha OPTAHU3MBI.

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

buotnueckue (bakTopHI. Buasr OMOTHYECKUX B3aUMOJIEHCTBUI:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyajau3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEHUCTBUN MJi CYLIECTBOBAaHUS
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJISIMNA: YHCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpaunus. J[MHaMuka YuCcI€HHOCTH MOMYJISIIUNA U €€ PEryJisiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoausm», «llonynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIMU HHPY30puu-Tyhenbkuy, «IlumeBbie memm.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

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

Tema 4. CooO1ecTBa ¥ 3K0JI0rHYeCKHE CUCTEMBI.

Coo0miecTBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkonornuecknue cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ounoreonenoze. @OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMHM, YHUCIECHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

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

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039iCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpYKTypa
ouochepnl. Kuboe BemectBo U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHas CBS3b B
ouocdepe.

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

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI U YeJIOBEYECTBA. Coxpanenue
Ooropa3zHoobOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallOHATBLHOTO
VOPABJICHUS MPUPOJHBIMU pEecypcaMu M HX HUCHoJib30oBaHuE. JlocTHkeHus
OMOJIOTMU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUPOAY», «BaxHeilmme WMCTOYHHUKH
3arpsi3HEHMsI BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeIIasi coCTaBisSIOmas
ouochepr», «DakTopsl Aerpaganuu nousy, «llapaukossiii 3¢ dexT», «DaKkTophI
paIoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJelb-anmvkanus « TunuuHable OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coo01IeCTBaY, KoJUIeKuun «buoiienos», «Bpenurenu BaxxHeUIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUJIEKIMH pAcTeHUH W
YKUBOTHBIX, MPUHAAJIEKANIUE K Pa3HBIM 3KOJOTMYECKUM TIpyNiaM OJHOIO BHUAA,



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



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACIICHUIO, HalWyuMe MOTHUBAIlMM K OOydeHuio OuOoJOoruu,
I[eJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIUYME HKOJOTMUECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IMIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPYKAIOIIEU CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PEeaar3allui OCHOBHBIX HAIPaBICHUU
BOCHUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLHMOHHBIX IpaB W 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  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUiCcKON IpaXKIaHCKOMN UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTUM, MOHMUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHWU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTEISIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIECHU;



MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEIHBIX MPUBBIUEK (YyHOTpEOIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodheccHoHaNTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM HUX BO3MOXKHBIX IIOCIEACTBUN IS
OKPYXKaroUIEn Cpeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
IKOCUCTEM, Orochepbl);



aKTUBHOE HENpPUIATHE JEUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIECH
IPUPOJIHON Cpezie, YMEHHE MPOTHO3UPOBATH HEOJATONPUITHBIE HKOJIOTUYECKUE
IIOCJIEICTBHS NIPEAIIPUHUMAEMBIX ACUCTBUM U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHUE crneuu(puky OHUONOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHMN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIlleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodiieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYMMOCTU OHOJIOTUU JJISi COBPEMEHHOW IMBWIIM3ALIMU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTEe BBIXOAA U3 II100aJTbHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAIILHON TPaMOTHOCTU OOydYaromuxcs, GopmMupyeMoi
IpU U3y4eHUH OHOJIOTHY;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOUYEHHUS Ha OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHWE LIEHHOCTU HAYYHOM [EeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO 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 HOTp€6HOCT$IMI/I.

METANIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccienoBaHue,  HaONMOJIeHWe, HM3MEpPEHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

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

MHUPOBO33pPEHYECKHE 3HAHUS W  yHUBEpCAJIbHbIE Yy4ueOHbIE JCHCTBHS B
MMO3HABATEIILHON 1 COIMAJIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenne YHHBeEpPCATbHBIMH Y4eOHbIMU NMo3HABaTeJIbHBIMH
AEUCTBUSIMM

1) 0a30BbIe JJOrHYecKHe AelicTBUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHWHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, O00OIICHUS ), PAaCKPBIBATh CMBICTT
OMOJIOTUYECKUX TOHATHHA (BBIICIATh UX XapaKTEepPHBbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATECIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUIs 0OBSICHEHNS (PAKTOB M SBIICHHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE PaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMECHSITh CXEMHO-MO/IETbHBIE CpencTBa TS IpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBIBICHHBIX B Pa3iIM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBILIJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30oBbI€E HCCJIE0BATEIbLCKHE NelHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESATEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METOAO0B PEUICHUS! TPAKTUYECKHUX 3a]1a4, IPUMEHEHHIO
pa3TUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUIBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTallUU, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBIILJICHUS, BIaJAETh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIeITEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MPEIMETOB;

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

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(OpMALMK (TEKCTE Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH



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

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHbIE METOMABI IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3INUYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYI0  (GOpMy  TMpEACTABICHUS
Oouonornueckoi HHPopMaIu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrMYecKoM HHPOpMALMEH: MPUMEHATh XUMHUYECKUE, (QU3NYECKHEe U
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAaclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyaieHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) oOmenme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBIIOJHEHUS MpeIaraeMou
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa WK TUCKYCCUU);

pacro3HaBaTh HeEBepOaJibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS MPU PELICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBHM C Yy4€TOM OOILIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUSA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JICHCTBH,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

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

Ipe/iaratb HOBBIE NIPOEKTHI, OLEHHUBaTh HAEU C TMO3UIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

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

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHUS NPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 310POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpodsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUH;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHIM;

paclIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEIICHUS;

yMEThb OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUs] 10 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 JPYTUX HA OIINOKH;

pa3BUBAaTh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuueckue st yueOHoro npeamera «buomorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHMM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsSIX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Ouojorueid. B mporpamme mnpenMeTHbIC
pe3yibTaThl MPEACTABICHBI IO ToAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KApTUHBI MUPa U HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJAE POCCUMUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHUE paCKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M TMPEBpAICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETYJISIUs), YPOBHEBAST OPraHU3ALIMS KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMUECKHE Teopun (KIJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTeHuit H. 1. BaBuiioa), onpeaensTh rpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHKS B OMOJIOTHU: HAOIIOICHHE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBJIEHUM, OPraHU3alus U IMPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]ly MCCIIETyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOITYYEHHBIX



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

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJyUYEHHBIC 3HAHHS A OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHHUM, IS NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOILIUX JII0IeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpPY>KaroIen
IPUPOTHON cpene, MOHUMAHUE HEOOXOIWMOCTH HCIOJIb30BAHUS TOCTHXKEHUMN
COBPEMEHHOMU OHoJI0THHU u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKpEIMBAaHUE, CLEIUICHHOE HaCJeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl MpeICKa3aHusl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIUIO
OMOJIOTHUECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPEAICTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-OMYIISIPHbIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHHN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHWs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIHHON
IPaMOTHOCTH Y€JIOBEKa sl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPBIBATh COJACPKaHHE OWONOTMYECKUX TEPMHHOB WM TOHSTHIA:
BU/I, IONYJISALNS, TeHO(OH, SBOJIOLMS, ABMKYILIUE CUIBI ((PAaKTOPHI) HBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHMW3MOB, BHI000pa30BaHME, SKOJOTHYECKHE (DAKTOPHI,



DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoxacrsa K. M. baspa, depenoBaHusl INIaBHBIX HalpaBlICHUN M
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMHMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEIYEMbIMU BEJIWYMHAMH, OOBSICHEHHE IOJIyUYE€HHBIX
pEe3yibTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUI000pa30BaHUsl, NMPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB M SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOTO MOBEJICHUS B OKpY Karolen
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAallMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
nepeHoca BeIlIeCTB U SHEPTUH B dKOocUCcTeMax (IIeMy MTUTaHus);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOThI, COOIIOJATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBA MAaccOoBOW MH(pOpPMAILMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  TJI0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIC IHUCHMEHHBIE M YCTHBIE COOOILEHHUS,
000011ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3/ie/ioB U TeM Komrponbusre  Tpaxriseckie (uudposbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka 2 0.5
2 JKuBble CUCTEMBI M KX OpraHu3aIus 1
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1
4 KuznenestenbHOCTh KIETKU 6
5 PazMHOXkeHUE 1 MTHANBUAYAIbHOE pa3BUTHE 5 |
OpraHu3MOB
6 HacnencrBeHHOCTE M U3MEHUUBOCTD g LS
OpraHU3MOB
7 Ceneknust opranu3mMoB. OCHOBBI 3
OMOTEXHOJIOTUU
8 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4




11 KJIACC

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

Ne i/

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

1 DBOJIOLMOHHAS OUOIOTUS

BO3HHMKHOBEHHE U Pa3BUTHE KU3HU Ha
3emie

3 Opranu3Mbl 1 OKpyKaroias cpeaa

0.5

Coo011ecTBa 1 SKOJIOTHYECKUE CUCTEMBI

5 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34 0

2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koau4vecTBo yacoB
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero H3yuyeHusi oOpa3oBaTejibHbIE pecypchl
padoThI padoThI
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS
MeTob1 TO3HAHUS KUBOH
npuposl. [Ipaktudeckas
abora Ne 1 «Vcnonp3oBanue
2 P 1 0.5 https://m.edso0.ru/GAB23860W
Pa3IMYHBIX METOJIOB MPU
M3YYEHUU OMOTOTUYECKHIX
00BEKTOBY
buonornueckue cUCTEMEI,
3 1 https://m.edsoo.ru/A7VOYD215
MPOLIECCHI U UX U3YUYEHUE
X €CKHuH cocTa €TKU.
4 VIMHCCICHIT COCTAB JICTRH 1 https:/m.eds00.1u/L17LIS90V
Boga u MmunepasibHbIe COJIH
benku. CoctaB u cTpoeHne
5 P 1 https://m.edsoo.ru/V33INUWSW
OCIIKOB
®depMeHThl — OHOJIOTHYECKHE
Katanm3aTopsbl. JlabopaTtopHas
adora Ne 1 «3ydyeHue
6 p Uyq 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaJIUTHYECKON aKTUBHOCTU
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTaaasbl)»
Yraesopsl. JIunnasl 1 https://m.edsoo.ru/OJ7NFITIS
Hyxnennoseie kucnotel. ATO 1 https://m.edsoo.ru/WOELRA9B3
9 Hcropus 1 METOIbI U3y4EHUS 1 https://m.edsoo0.ru/JIXOMJOGM3




10

kietku. Knerounas Teopust

KieTka xak 1ienoctHas xusas
cucrema

https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHue 3yKapuoTUYECKOn
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PAaCTE€HUM, )KUBOTHBIX,
rpu0oOB 1 OaKTepui Mo
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIMCAHHE»

OOMEH BELLECTB UK
MeTadOJIN3M

0.5

https://m.edsoo.ru/KZ01WS5LJY

https://m.edsoo.ru/LOB3I3XYZ

13
14

dorocunTe3. XeMOCUHTES

DHepreTuvecKkuii 0OMeH

https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

15

16

KU3HEHHBIN UK KICTKU.
Henenue knetku. MuTos.
Jlaboparopnas padota Ne 3
«Habmonenne MuTO3a B
KJIETKaX KOHUYMKA KOpeIlKa
JTyKa Ha TOTOBBIX
MHUKpOTIpernaparax»

buocunres 6enka. Peakius
MaTpPUYHOTO CHHTE3a

0.5

https://m.edsoo.ru/COINPWLF4

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

17

18

Tpaucusius — OnocunTes
Oenka

Hexnerounsie GopMbl )KU3HU
— BUPYCHI

https://m.edsoo.ru/TFDKDDWWM

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




19

20

@DopMbI pa3MHOKEHUS
OpraHu3MOB

Meiios

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXKO0X86

21

OO6pa3zoBaHue u pa3BUTHE
IIOJIOBBIX KJIETOK.
O110/10TBOpPEHHE.
Jlaboparopuas pabota Ne 4
«M3ydenue cTpoeHHS MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITpenaparax»

0.5

https://m.edsoo.ru/C29L.4DXB8

22

NupuBunyanbHOE pa3BUTHE
OpraHu3MoOB

https://m.edsoo.ru/MA4T8L5SAD

23

24

25

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

3aKOHOMEPHOCTH
HaclleI0BaHMsl TPU3HAKOB.
Monoru0puaHoe CKpelBaHue
JIMrnbpuiHoe CKpeuBaHme.
3aKOH HEe3aBHCHMOTO
HaclieI0BaHMsI TPU3HAKOB

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQ65V

26

CLerieHHOe HaclleJ0BaHue
npu3HaKkoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO
U AUTUOPUHOTO CKPEIIMBAHUS
y Ap030(HIIbl Ha TOTOBBIX
MHUKpOTMpernaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

28

T'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C
10JIOM

M3MeHYHBOCTS.
Henacnencrsennas
M3MEHYMBOCTH. JlabopaTtopHast
pabota Ne 6. M3yuenue

MO (DHUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BAapUALIMOHHOTO psijia U
BapHallMOHHOW KPUBOM»

0.5

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

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
M3MEHUYUBOCTH. JlabopaTopHas
pabota Ne 7. «AHanu3 MyTanui
y 1p030(UIIbI Ha TOTOBBIX
MUKpOITpernaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enernka yenoBeka
PesepBHblIit ypok. O6006111€HNE

o teme «HacimeacTBeHHOCTh U
HU3MCHYUBOCTL OPTaHHU3MOB»

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

32

Cenexuus Kak HayKa 1 Mpoliecc

https://m.edsoo.ru/3128P31L.98

33

34

MeTtoabl U JOCTHKEHUS
CEJIEKIIUY PACTEHHI 1
SKHUBOTHEIX

buotexHomorusa Kkak oTpaciib
IMPpOU3BOJACTBA

https://m.edsoo.ru/JISK3Q6W0J

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

DBONIONUS U METO/BI €€

1 1 https://m.edsoo.ru/6KWQIKBKU
W3Y4YCHUS
Hcropus pasButus

2 . 1 https://m.eds00.ru/0SWC47SSX
MPEACTABJICHUI 00 IBOJIIOIIUU

3 MukposBontonus 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsmus Kak 31eMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.

4 Jlaboparopnas pabota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
JIBrKyIpe Cuisl

5 (amemeHTapHBIE (HAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLAA
EcrecTBennsbIit 0TO0Op 1 €ro

6 1 https://m.edsoo.ru/DY32BUDOO
(bopMbI
Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOJIEHHOCTh
OpPTaHU3MOB U
BHUJI000pa30BaHuUE.

7 AO00P 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlabopaTtopHas paborta Ne 2
«Onucanne MPUCTIOCOOIEHHOCTH
opranusma u €€ OTHOCUTEILHOTO
XapakTepa




Hanpasnenus u mytu

no TeMe « Bo3HUKHOBEHUE U

8 https://m.edsoo.ru/PI1FIOY V3
MaKpO3BOIIOLUU

9 HeobOpatumocTs 3BOIONINH https://m.edsoo.ru/CLA9VC5]J
Uctopus xxu3Hu Ha 3eMiie

10 p . wien https://m.edsoo.ru/MJYY 1IMVX7
METO/JIbI €€ U3YICHHUS
['umoTe3sl MPOUCXOKACHUS

11 https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3emie
PasBuTure xu3Hu Ha 3eMIIE 110

12 https://m.edsoo.ru/ECINSTF62
3pam | mepuoam
OCHOBHBIE JTaIbI PBOIIOLAN
PaCTHTEIHLHOTO U YKUBOTHOTO
mupa. [Tpaktuyeckas padora Ne

13 P P p 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «3ydeHne uckonaembix
OCTAaTKOB PACTCHHH M )KUBOTHBIX
B KOJUIEKIIUSAX)
CoBpeMeHHas cucTema

14 https://m.edsoo.ru/WSEXNO9YAK
OpPTaHUYECKOTO MHpPa
OBOIIOLUS YEIOBEKA

15 H https://m.edsoo.ru/ADV3JERUE
(aHTpOMOreHe3)
JBxyiue cuibl ((pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTpOTIOTeHe3a
OCHOBHBIE CTaAUH DBOIIIOINHA

17 https://m.edsoo.ru/14G19MQ4K
yeJI0BeKa
UYenoBeueckue pachl U

18 MPUPOIHBIE aJanTalluu https://m.edsoo.ru/XL7QKC5PK
yeJI0BeEKa
PesepBusblil ypok. O000IIEHNE

19 p yp B https://m.edsoo.ru/R6L7VY2GB




20

Pa3BUTHUC )XU3HU HaA 3emie»

DKOJIorus Kak HayKa

https://m.edsoo.ru/K46KONS561

21

22

Cpensl oOuTanus u
HKOJIOTHYECKUE (PAKTOPHI

AbGuoTtnveckue HakTopsI.
JlabGopaTopHas padota Ne 3.
«Mopdodomnoruueckue
0CcOOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHHSI.
Jlaboparopuas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.edsoo.ru/G7NF3P1INM

23

24

25

buotnueckue hakropsl

ODKOJIOTHYECKHE XapaKTCPHUCTUKHU

nonynsauuu. [Ipaktruaeckas
pabota Ne 2 «[Toacuér
MJIOTHOCTHU MOMYJISILUNA Pa3HbIX
BHJIOB PACTCHUIN»

Coo0bmiecTBa OpraHu3MoOB —
OuoIIeHO3

0.5

https://m.edsoo.ru/A6ZSMGNOR

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

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

26

27

28

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

OcHOBHBIE TIOKa3aTeNN
9KOCUCTEMBI. DKOJIOIMYECKHE
nupamuibl. CBolicTBa
skocucreM. Cykueccus

HpI/IpO,[[HBIe 9KOCHUCTEMbI

https://m.edsoo.ru/S1LIRWZMR

https://m.edsoo.ru/NSTEWOGPE

https://m.edsoo.ru/ WIDMMUBC5

29

AHTpOHOFeHHBIe O9KOCHCTEMbI

https://m.edsoo.ru/WRS65U3WC




buocdepa — rnobanpHas

30 1 https://m.eds0o0.ru/2X1VG5Q18
JKOCHCTEMA 3eMIIH
3aKOHOMEPHOCTH

31 1 https://m.edsoo.ru/V5JT6B387Z
CyIIeCTBOBaHUS OMoChepbl
YenoseuecTBO B Ouochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emin
C

33 OCYMCCTBOBANHE HPUPOIBL H 1 https://m.edsoo.ru/187G37606
YeJIOBEYECTBA
PesepBHblit ypok. O60611eHNE

34 TeMbl «CooO1iecTBa u 1 https://m.edsoo0.ru/SW5XCF3K6
DKOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OHOJIOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX U 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruy; (PyHKIMOHATBLHON TPAaMOTHOCTH 4YEJOBEKa MJISl pEIICHUS

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETPOIyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IEHTpax MHOTr00Opas3wsi M TNPOUCXOXKICHHS KYJIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBUCUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAaHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIWBHUIYAJIbHOI'O pa3sBUTHA

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA PAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPYKAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAHUE, CLUCIIJIICHHOC HACJICAOBAHUEC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJI IMpeaACKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnroAaTh MpaBWwia Tpu paboTe ¢ Y4eOHBIM U J1a0OPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOrUM,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 GMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

MOHSTHH: BUJ, NOMYJISIUA, I‘GHO(bOHI[, 9BOJIIOLUA, ABUKYIINUC CHUJIbI




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOJIIOIMOHHAA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKoHOMEpHOCTHU (3apojsbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BrIaZeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3anys W TMPOBEICHUE OHOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  HKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIA 00bBsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelleHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpele;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

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

YMeHue BBINOJHATH JIaOOpaTOpHble M NIpaKTUYEeCKHe padoThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




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

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuyHO-IONYJsipHBIE MaTepUalIbl);

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

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

buonorus kak Hayka

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

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCAHUE,
U3MEpeHue, KiIacCUpUKAIMsi, MOJCIMPOBaHUE, CTaTHCTHYECKas o0paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma wu MUHCPAJIbHBIC BCIICCTBA. CDYHKLII/II/I BOJAbBI H

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

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buomormyeckue
(GyHKIMHN OEIKOB.

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

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOpPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO03a, pubo3a U JAe30Kcupudo3a), Aucaxapuibl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

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

YrijieBOJ40B, OCJIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI 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 PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ cBoiicTBa U pyakmu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOMbl KJIETKU: SHAOIIa3MaTHYecKasl CeTb
(OIIC), ammapar ['ombmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IporcxXokIeHne MHUTOXOHAPHA W IUIacTHA. Bumsl
iactu. HemeMOpaHHbIEe OpraHOMIbl KJIETKH: pUOOCOMBI, KIICTOUHBIH LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. Brirouenus

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

TpancnopT BEUIECTB B KIIETKE

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM METa0ONU3M. AcCCUMUIAIUS (TUTACTUYECKUl OOMEH) |
JTUCCUMUIISIINS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTHUU B KIICTKE

4.2

43

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a s

SKA3HU Ha 3emiie

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

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

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

TeHETUYECKON WHpOpMaMK B KJIETKe. | €HEeTHMUeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunims — marpuunblii cunte3 PHK. Tpancnsius — 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 pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromme B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHUbL.
[uTosornyeckne OCHOBBI PA3MHOKEHHSI W HWHIUBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenne kimerkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpPraHU3MOB: Oecronoe W 1ojoBoe. Buiesl Oecronoro
Pa3sMHOXCHHUS: JICJICHHE HAJBOE, IIOYKOBAHHWE OJHO- W MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKXEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC [JIA CCIICKINN

53
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5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CEMCHHHUKU U ANYHUKH. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, HULEeKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIIEKIIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOpronanbsHOe pasBuTHe. THIIBI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct n pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

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).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, HCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMs IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. [lpaBuino JOMMHMpOBaHMS. 3aKOH pACIICIJIEHUS IIPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHU. AHAIM3UPYIOIIEe
ckpemBanue.  lcnonb3oBaHue — aHANU3HPYIOLIETO  CKPEILUMBAHMS  JUIS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

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

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moja. AYTOCOMBI M TIOJOBBIE
xpomocombl. ['oMoraMetrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

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, W3MEHUYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoOHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HacleACTBeHHON u3MeHunBoctu H.1.

BasusioBa

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

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




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

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIEKUUU U JIOMECTHUKAIIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccOoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKkpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpellMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
Otnanénnas rtuOpuamzanuss W e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM pPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanuss pexomOuHanTHOoW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAIbHOE  PAa3MHOKECHHE
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 COAePKAHUSA

DBOJIIOIMOHHAS OMOJIOTUSA

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
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTUYHBbIC,
pPYIMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOICTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTHM M OCHOBHBLIX MeTa00INUECKUX HYTCI\/II Y BCEX

OpraHu3MoOB




1.2

1.3

OpomtonmonHass  Tteopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3MaA. JIBHXKYIIME CHibI 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTU PECYPCOB, HEOIIPEAEIEHHAs U3MEHUYUBOCTD,

O0opn0a 3a cylecTBOBaHUE, €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

JBwxyne cuibl ((hakTophl) SBOJIOLMU BUAOB B TNpupoae. MyTallMOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomymnsiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOmuUil (akTop
sBOMIOLMHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB Kak pPe3ylnbTaT d3BOMIONMU. [Ipumepsl
IpUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(o3bl ¥ HAMOAANTALNY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUSL:

reorpa(bnquKoe, S9KOJIOTHYCCKOC

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

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BoIOLINN

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHay4yHbI€ IIPEACTABICHUSA O 3apOKACHUU JKU3HU. HayyHble TIHIOTE3BI
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 3BOJIOIHAA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

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

KaitHo3zoiickas 3pa u €€ mepuoisl: NaJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApoMOP(O3HI Y
pacTeHud W KUBOTHBIX. [losiBIE€HHME, pacuBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHu4eCKOoro Mupa KakK OTpaKCHHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB
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DBoIoIMs 4YejaoBeKa. AHTPOIOJIOTUsS Kak Hayka. Pa3Butue mpeicTaBieHHH O

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




2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKA.
JIBrxymue cuibl (pakTopel) aHTpornoreHesa. HaciencrseHHas M3MEHUYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HU, HU3TOTOBIICHUE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesloBek
ymenslid, YemoBek mnpsaMoxondmui, YenoBek HeaHAEpTalbCcKui, Yenosek
pasyMHblidi. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUsA, 00JacThb

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

2.6

3.1

YenoBeueckne packl. OCHOBHBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
amepukaHckas). YepTbl puUcrocoOIEHHOCTH MPEICTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM cyliecTBoBaHus. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpyXxKaromias cpeaa

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

BOAHAsA, HA3ECMHO-BO3AylIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruveckne  (aktopel.  Knaccudukamuss  skomormdeckux — (HaKTOpOB:
abuoTuveckre, OMOTHYECKHME M aHTpOMmoreHHble. JlelicTBUE HKOIOTHMYECKUX

(hakTOpPOB HA OPTaHU3MBI

33

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

34

3.5

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

B3aUMOJCHCTBUM JJIsI CYLICCTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6IJ.[CCTBaX

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

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

COO6III€CTB3 M 3KOJOTUYCCKUEC CUCTEMBI

4.1

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

OHOIIEHO3€E

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [loHatme o0 dKocucremMe 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 TIOKa3aTEIM HKOCHUCTEMBI: OMoMacca, MPOAYKIHSA. DKOJIOTHYECKHE
NUPaMUABL: TPOAYKIMH, YHUCIECHHOCTH, Ouomaccel. CBOICTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJIsIIUs, pa3Butue. Cykueccus

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

AHTpOINOreHHbIE 9KOCUCTEMBI. ATpPO3KOCHCTEMBI. Y pOO3KOCUCTEMBL.
Bronornveckoe n X031HCTBEHHOE 3HAYCHHUE aTrPOIKOCHCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

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

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

4.5

UYenoseuectBo B Ouocdepe 3emuin. AHTPONIOTEHHBIE M3MEHEHUs B Ouocdepe.
I'mobanbpHBIE HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YIpPABJIEHUS MNPHUPOJAHBIMH pecypcaMd U HUX

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