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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHUOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpe/IeNICHUs] TMOAXOM0B K (OPMHpPOBAHHUIO COJCpXKaHUS Yy4eOHOro MpeaMera
«buonoruss» cocraBwiM: KoHUenTyaidbHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH  IIeJiel, COJep)KaHUs, pe3ylIbTaToB OOYYCHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUST 00 OOMIMX ENIX U
NPUHIUNAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMbI CpPETHETO
obOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a TakkKe MOJOXKEHHUS O
cnenuduke OMOIOTHY, €€ 3HAUCHUHU B MTO3HAHUH KUBOW MIPUPOJIBI U 00ECTICYCHUH
CYIIECTBOBAaHHS YEIOBEUYECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM TIOJOXKCHHSIM,
OTpeieNICHbl OCHOBHBIC (DYHKIIMH MTPOTPAMMEI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouomornu AaéT TMpeACTaBICHHE O IMeNsAx, 00 oOmen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHOoro mpenmera «buonorus», omnpenenser 00s3aTENbBHOE TMPEAMETHOE
colepkaHue, €ro CTPYKTypy, pacupeielieHhe 1o pas3ieiaM H  TeMmaw,
PEKOMEHIyeMYIO TOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTO MaTepuajna ¢ y4€Tom
MEXMIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIIbLHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvMe mno OuONOTMM TakXe YUMUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NeATeIbHOCTH/YUEOHBIX JCHCTBUM OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOrMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4Ye€HWW OWOJoruu, Onarojapsi 4emy B HeEl
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
(GopMUpOBAaHUEM  €CTECTBEHHO-HAYyYHOI'O  MHUPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, 3KOJOTHUYECKOI0 MBIIUIECHUS, IPEACTABICHUI O 310pOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsify ¢ U3ydeHHEM OOIIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMOJOrMM YJENeHO BHUMaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU ISl PEIICHUS TPUKIATHBIX 3a/1a4, B
TOM 4HCIIe: MPO(UIAKTUKN HACIEACTBEHHBIX 3a00J€BaHWN YEJIOBEKa, MEIHUKO-
Te€HETUYECKOTO KOHCYJIBTHPOBaHMUS, 000CHOBaHUS IKOJIOTUYECKHU
[EJIeCO00pa3HOro0 TMOBENCHUS B OKPYXKAIOIMIEH NPUPOJHOW Cpene, aHaau3a



BIIUSIHUSL XO3SIMCTBEHHOM NESITEIbHOCTH YEJOBEKAa HA COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CHJIEHHE BHUMAHUS K IPUKJIaJHON HAIIPaBIEHHOCTH
yueOHoro mpenmera «buonorus» mpoauKTOBaHO HEOOXOAUMOCTBHIO OOECIIeUEHUS
YCIIOBUM JJISl PELICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay MIKOJIbHOTO OHMOJIOIMYECKOro
oOpa3zoBaHus, KoTopas mpexanonaraer (GopmMupoBaHue y 0OydarouIuxcs
CIIOCOOHOCTH aJaliTUPOBAThCS K M3MEHEHMSIM JMHAMUYHO pPa3BUBAIOLIErOCA
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpelnHero ooOIero oOpa3oBaHMsS 3aHUMAET BaXKHOE
mecto. OHa obecrneynBaeT (POPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEACTABICHUM O
HAyYHOU KapTHHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O XKUBOHM mpupoje, eé
OTJIUYMUTENIbHBIX TPU3HAKaX — YpPOBHEBOW OpraHM3allid U 3BOJIIOIHUH, CO3HAET
yCIOBHUSL  JIJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KHU3HH, SKOJIOTMIECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K YKUBOW TPHUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONOTUS UMEET TAKXKE JIJISl PEIICHUSI BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COIMANTM3ALUU
oOyuaromuxcs. M3ydenne 6monoruu odOecrnednBaeT ycioBHs Uisi (GopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpali OMOJIOTUYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MperMeTa
«buonorus» coOCTaBMIM OCHOBY /i ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHHs, TMPEACTAaBICHHOr0O B Mporpamme Io
ouonoruu.

Otb6op comepkanusi ydyebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJXOJa, B COOTBETCTBUHU C
KOTOPBbIM OOYy4Yaroniuecs IOJDKHBI OCBOMTh 3HAHUS M YMEHUS, 3HAUUMBbIC IS
dbopMupoBaHusi 00MIEH KyIbTYphI, OMPECISIONINE aJeKBAaTHOE TIOBEICHUE
YyeJoBeKa B OKpY’Kalollled MpUPOIHON cpelie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM
KU3HU U TpaKTUYecKoil aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITy>KaT OCHOBOH 711 pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa |
IIEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUu
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKkTypupoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme TI0
OMONOrMHM OCYIIECTBICHO C Y4YETOM TMPUOPUTETHOrO 3HAYEHHSA 3HAHUHA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KMBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alvuu U
ABOIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»



BBIJICJICHBI CIICIYIONIUE COoJepKaTebHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Oouonornueckas cucremay, «CucremMa U MHOrooOpasue OpPraHHMYeCKOro MUpay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buosmorusi» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIax, CIy>KalluX OCHOBOM
Ui OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOTO TO3HAHUS, CTPOSHUH, MHOTOOOpa3ul U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs MO3HABATENBHBIX, HHTCIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Tpollecce aHadu3a JaHHBIX O IMYTSAX Pa3BUTHUSA B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAHOBJICHHE Y OOydYarIIuxcs oOmed KyabTypbl, (QYHKIIMOHATBHOU
I'PAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SIBJICHUS OKPYXKAIOIIETO
MHpa JKMBOM MPHUPOJIbI HAa OCHOBAHMM 3HAHUM U OIBITA, IOJYYEHHBIX IIpHU
U3Y4YeHUN OHOJIOTHH;

dbopmupoBaHue y oOy4arOmMXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTUYCCKOW JESITCIBHOCTH YEJOBEKa, pPa3BUTHUHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX UCCIICIOBAHMIA;

OCO3HAHHWE IICHHOCTH OHWOJIOTMYCCKUX 3HAHWHK JUIS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPpUMEHEHHUE TTPUOOPETEHHBIX 3HAHWNM U YMEHUMN B MOBCETHEBHOM JKU3HM JJIs
OIIEHKH TOCJIEICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIeh cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWUE W COONIOICHWE Mep NPOPUIAKTUKH
3a00JICBaHH.



B cucreme cpeanero o6miero oOpaszoBaHusi «buonorusi», mzyuaemas Ha
0a30BOM YpOBHE, SBJISICTCS 00S3aTEIbHBIM Y4EOHBIM IMPEAMETOM, BXOISIIAM B
COCTaB MpeaMETHOUN 00macTu « ECTeCTBEHHO-HAyYHBIE TIPEIMETHI.

JI1s u3yueHus OMoJoruK Ha 6a30BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B He/1eJI0).

COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, ¢uiiocopueid, ITUKOH, dCTETUKON U MPaBOM.
Pons Owonorun B (GopMHUPOBAaHWUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo/bl TIO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMHMCAaHHUE,
u3MepeHue, Kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCcKUue PadoThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHWe pa3TUYHBIX METOJOB TPH
U3YUYEHUU OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHUCTEMBI) KaK MPEAMET U3ydeHus ononoruu. Otnuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoticTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alUui OMOCUCTEM
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOre0IeHOTHYECKHI ), OnoC(epHBIH.

JdemoncTpanum:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI».

O6opynoBanue: Moienb Mojekyisl JJTHK.

Tema 3. XumMHn4ecKuil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE DJJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHUKpPO3JIeMeHThl. Bosla 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKUUM BOJABI M MHUHEpalbHBIX BemiecTB B KkieTke. lloxnepxanue
OCMOTHYECKOT0 OalaHca.



benku. CoctaB U cTpoeHHE O€IKOB. AMUHOKUCIOTHI — MOHOMEpPHI OEJKOB.
He3amenumMbie 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKynbl (MEpBUYHAs, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomoruueckue
(GyHKIMU OENKOB.

depmeHTl — Ouosiormdyeckue katanuzatopel. CTpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKHUX KaTalln3aTOPOB.

VYrneBoael: MoOHOcaxapuiabl  (TJOKO3a, pubo3a U JIe30KcHpu003a),
aucaxapuabl  (caxapos3a, JakTo3a) M MoaMcaxapuabl (Kpaxmall, TJIMKOIEH,
HeJuTo103a). buonoruueckue GyHKIMU yTI€BOAOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble  cBoilicTBa. buonormveckne ¢GyHkuud JaunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

Hyxkneunossie xucnorsl: JJHK wu PHK. Hyxneoruasr — MOHOMEpHI
HyKki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIUH.

Hurtonorusa — Hayka o kietke. Kiietounas teopust — npuMep B3aUMOAECHCTBHUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI N3yUeHUS KIETKH.

Krnerka kak menoctHass >xuBast cuctema. OOmMe TpPU3HAKU KIETOK:
3aMKHYyTasi Hapy>kHas memOpana, moinekyibsl JIHK kak renernueckwmii ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M MpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHS TpPOKapuOTHYEeCKON KieTku. Kiierounas creHka Oakrepuil. CTpoeHHE
SYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMUS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuuu. [{urormasma u eé
opranousipl. OnmHomeMOpanHble opraHouabl kietku: JOIIC, ammapar [ombmxw,
nn30coMbl. [loyaBTOHOMHBIE OpraHOWIbl KJIETKU: MUTOXOHAPUM, IUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM W TuiacTuA. Bunmbl mmactun. HememOpanHbie
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJOB KJIETKU. BKitoueHus.

SAnpo — perynatopHbiil HeHTp kiaeTkd. CTpoeHue sjpa: sjuepHas o00JI0YKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XHMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOE.

Tabmunbl u cxembl: «llepuoamyeckas Tabauna XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyIbl BOJb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYIbl OesiKay,
«Ctpoenue pepmenta», «Hyknennosble kucinotel. JJTHK», «CTpoeHne MoIeKybl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHHE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABDY, «JIUmuab.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHUE [JIsi TPOBEACHUS
HAOIIOJICHU, W3MEPEHUM, SKCIEPUMEHTOB, MUKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThbI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aAKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpPOCHHS KIETOK pACTCHH,
KUBOTHBIX M OaKTEepUU IMOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U HUx
OTIMCAHUE.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
TUCCUMUWIISIIUS  (PHEpPreTUYeckuid OOMEH) — JIBe CTOpPOHBI €IMHOIr0 Ipolecca
MeTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUM B MOHUMAaHHUH
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIICTKE.

®orocunte3. CaeroBass u TemMHOBas a3l (oTocuHTe3a. Peakumu
dotocunTesa. DphekTUBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BiusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMocHuHTe3. XEeMOCHHTE3UPYIoIue OakTepur. 3HaUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyecknuii oOMeH B KileTKe. PaciierieHne BelecTB, BbIACICHUE U
AKKyMYyJIUDOBAHHE OHHEPrUM B KIETKE. OTalbl HHEPreTHYECKOro OOMEHa.
I'mukonus. bpoxenue m ero Buabl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'eHernueckas wuHbopmamus u JIHK.
Peanuzanms reHeTmdeckoil mHMOpMaMu B KiIEeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancnsiuus — Onocuntes



Oenka. Ortanbl TpaHcasuuud. KonupoBanue amuHOKucnoT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popMbl ku3HU — BUpychl. Mctopust oTkpeiTus Bupycos (. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS W JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedumnura yenoseka (BMIY) — BozOyautens CIIM/a.
OO0OpaTtHast ~ TpaHCKpUNIMsi, peBepTaza W uHTerpasa. lIpoduiaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpersi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nuTanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1ukin Bupyca CITM/a,
6akrepuodaray, «Permmukamus JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnmsy,
«buocunres 6enka», «CTpoeHue KIeTkn», Mozaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounbrii UK, WM KU3HEHHBIM LUK KieTku. WHTepdaza U MUTO3.
[Ipoueccrl, mpotekatomue B uHTEepdaze. Pemnukamus — peaxkius MaTpUYHOTO
cunreza JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMII0M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[luTosornueckue OCHOBBI Pa3MHOXEHUS U UHIAUMBUAYAIBHOTO  PAa3BUTHUA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cragun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPTAaHU3MOB: OEcCIoyioe U MoyioBoe. Buasr Oecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- M MHOI'OKJIETOYHBIX,
CIIOpO0Opa30BaHKE, BET€TATUBHOE Pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE [T CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT OECIIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuue Ha CTagusix Menosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3HA4YECHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IMOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ou[l, SIMIEK/IeTKa) — CIepMaToreHe3 M OBOTCHES.



OcoOeHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHUOHAIBLHOE  pa3BUTHE
(3mMOpuorenes). Otanbl SMOPHUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisaius, opraHoreHes. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HempsaMoe (JIuYuHOuYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOECHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumet uw  cxeMbl: «DOpMbI Pa3MHOKEHHS OpPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue wietku Oaktepuit»y, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Permmukanus IHK», «Mwuto3y,
«Meiosz», «IIpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHnue: MMKPOCKOTI, MUKpPOTpEnaparthbl «CrnepmaTo30uibl
MJICKOIUTAIOIIETO», «SNUeKIIeTKa MIeKonuTarmero», «Kapuokunes B KieTkKax
KOpElIKa JyKa», MarHuTHas MOJeJb-alniuiukanus «JlelieHre KIeTKW», MOJIEb
JIHK, monenb MeTada3HOM XPOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Ne 3. «HaGmromeHwe mMuTOo3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. Hacsie1cTBeHHOCTH M U3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3apaun revetuku. Mcropus pazsutus renetuku. Poss nuronoruu
U IMOpPUOJIOTUM B CTAHOBJICHWHM TE€HETUKH. BKIam pOCCHICKUX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TE€HETHUKUA. MeTOAbl TEHETUKH (TUOPUAO0IOTHYECKUH,
LIUTOT€HETUYECKUH, MOJNEKYISIPHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
NMoHATHA. [ 'eHeThuecKasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKpPEIIUBaHUN.

3aKOHOMEPHOCTH HAacCJIeIOBaHMs MPU3HAKOB, ycTaHOBIEeHHbIE [. Mennaenem.
MonoruOpuHOe CKpelMBaHWe. 3aKOH eauHoo0pa3usi THOPHUIOB TICPBOTO
nokosieHus. IlpaBuno gomMuHUpoOBaHUsA. 3aKOH paCIICIJICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oyiHOE M HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPHUIHOTO  CKPEUIMBAHMS.



AHanusupyroniee ckpemuBanue. Mcnoib30BaHUe aHATU3UPYIOIIETO CKPEIIBAHUS
JUTSL OTIPEIeTICHUsI TEHOTHUIIa 0COOU.

CuemnieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAacCJIeIOBaHUIO TeHOB. HapyiieHne CueryieHus reHOB B PE3YJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasi TEOpHUsI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KaPTHI.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHUuE mojia. AyTOCOMbI U TOJOBBIE
XpoMocombl. ['omorameTHble M TreTeporaMeTHble opraHu3mbl. HacienoBaHue
MPU3HAKOB, CLETVICHHBIX C TTOJIOM.

HN3menunBoCcTh. BBl N3MEHUMBOCTH : HEHACJICACTBEHHAS U HACJICICTBCHHAS.
Ponb  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHbIi psii ¥ BapuallmOHHAs KPUBAs.
Hopma peakunun npusHaka. KoauyecTBEHHbIE M KAYECTBEHHbIC NMPU3HAKU U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYHBOCTH.

HacnencrBenHasi, WM TIE€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. MeHo3 U TOJIOBOM mpollecC — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTH. MyTallMOHHAsI U3MEHYUBOCTh. Kiaccudukanmst MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (aKkTOpHI.
3aKOH rOMOJIOTMYECKUX PSIA0B B HaciaeAcTBeHHOM n3MeHunBocty H. Y. BaBuioga.

BuesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKA: NreHeaJIOTHYECKUN, OJIM3HEOBBIN, [IUTOr€HETHUECKUM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOE omnpeaesIeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YUCJIE C MOMOIIbIO
[111P-anamm3a. HacnencTtBennbie 3a0ojeBaHUsS 4YeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJIEJICTBCHHOM MPEAPaCTIONOKEHHOCTHIO, XPOMOCOMHBIC OOJIe3HHU.
ComaTtuueckue W TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0POBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPOGUIAKTUKHA U JICUCHHUS TCHETUICCKHIX
Oone3Hell. MenuKo-reHETHYeCKOe KOHCYIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOU
T€HETHKU B TIPEJOTBPAILICHUH U JICUCHUU T€HETUUYECKUX 3a00JICBaHUI YeJIOBEKA.

JdemoncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabauiel M CXEMBI: «MoHoruOpuHOE  CKpellMBaHUE U  €ro
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpmaHoe  CKpelMBaHHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUS, «Meiio3,
«B3anMoIecTBUE AJUIENIBHBIX TE€HOB», «l'eHeTndeckne KapThl pPaCTECHUH,
JKUBOTHBIX W YeJloBeKkay», «['eHeTmka moja», «3aKOHOMEPHOCTH HACJIEIOBAHUS,



CLUEIUIECHHOTO C mnoJioMm», «KapuoTumbl YenmoBeka H KUBOTHBIX», «Buubl
M3MEHYMBOCTHY», «MonudukanrnonHas U3MEHUMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymm KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anmIMKauu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«HenonHnoe npomuHupoBanue», «Jurudbpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «pozoduna» (HOopma, MyTauuu
(bopMBI KPBLIILEB M OKPACKU TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPELIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yuenne MoaupuKalMOHHON U3MEHUUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psiJla U BAPUALMOHHOW KPUBOW.

JlaGopatopHas padota No 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Ceniexkniusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLEcC. 3apOXkAEHUE CENEKIMU U JOMECTUKAIUS.
Yuenne H. WM. BaBmioBa 0 MeHTpaxX MNPOUCXOKACHUS W MHOT00Opasus
KyJIbTYpPHBIX pacTeHHil. LIeHTpbl MpOMCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METObI CeNeKIIMU. MacCoBbI U MHAUBUAYATbHBIH OTOOPHI B
CEJEKIIMM PACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HWHOpuAMHT. Ywucras nuHus. CKpeluBaHHE YUCTHIX JTHUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
NOJIyYEHUE MOJUIIOUAOB. JIOCTMKEHUSA CENeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. Tarlbl
co3ganusi pexomObunantHod JIHK wu TpaHcrenneix opranu3zMoB. Kierounas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHre BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okonoruyecknue W ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

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

Tabmuubl U cxembl: Kapta «lleHTphl MNPOUCXOXKIECHUS W MHOTO00pa3us
KyJbTYPHBIX pacTteHuit», «I[lopoabl 1oMalmHuX KUBOTHBIXY», «CopTa KyJIbTYpPHBIX



pactenuity, «Otnanénnas rudpuanzanus», «Padotsl akagemrka M. @. MBanoBay,
«Ilonmummonaus», «OOBEKTH OuOTEXHOJNOTUWY», «KileTouHble KyIbTYyphl U
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH IUI010B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTHXKCHHMS CEJEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KJIJACC

Tema 1. JBoIIOIHOHHASI OHOJIOTUS.

[IpeanochIKu BO3HUKHOBEHHS DBOJIOIMOHHOW TEOPUHU. OBOJIIOIMOHHAS
Teopust U €€ MecTo B OMoJIoruu. BrusHUE HBONIONMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKue: MOCIE0BATEIbHOCTD
NOSIBJICHUS] BUJOB B IMaJCOHTOJOTUYECKON JIETOMUCH, TMEpeXOoAHbie (QOpPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NIMUUs HAMOPHUOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIbPHO-aHATOMHYECKHUE: TOMOJIOTUYHBIE, aHAJOTHYHBIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH y BcCeX
OpraHU3MOB.

OpomtonionHass teopus Y. J[lapBuna. IIpenmochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BHAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE IPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenEHHas N3MEHUYHBOCTD,
60pnba 3a CyIecTBOBaHNE, ECTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Boonuu (CTID) u e€ 0OCHOBHBIE MOIOXKEHUS.

MukposBomonus. [Tonynsiiusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxymme cuibl ((hakTOphl) SBONIONMU BUIOB B MpHUpoAe. MyTallmOHHBIN
MpoIleCC M KOMOMHATUBHAS M3MEHYMBOCTh. [lOmMynsiiMOHHBIE BOJHBI U Apeild
reHoB. M3os11ust 1 Murpanusi.

EctectBenHbIii 0TOOp — HampaBiusomuii  (Gakrtop dBomOruu. DoOpMEI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHWU3MOB Kak pe3yiabTaT »dBOMIONUU. [IpumMeps
MPUCIIOCOOJICHUH y OpraHu3MoB. ApoMop(hO3bl U UIHMOAJANITALINH.

Bun wu BumooOpazoBanue. Kpurtepuum Buma. OcHOBHbIE  (OPMBI
BHJ1000pa3oBaHusl: reorpauueckoe, 3K0JIO0rHYECKOe.



MakposBosonus. DopMbl  3BOJIOLMM:  (puiieTHYeCcKas, JUBEpreHTHas,
KOHBEpIreHTHasi, napajuienbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxkaeHne OT HECIEUHAIN3UPOBAHHBIX NMpenakoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAs pagrdanys.

JdeMoHcTpanum:

Iloptpetsr: K. Jlnunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K.
M. Bbap, 2. I'ekkensb, ®. Mromiep, A. H. CeBepuios.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobIlin

NO3BOHOUYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBI 32
cyuiecTBoBaHue», «EcTecTBeHHBI 0TOOpP», «MHOroo0pa3ue copToB pacTEeHHI»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsiuumy»,  «MyTanuoHHas

U3MEHYMBOCTHY», «Apomopdo3bl», «amoamantamum», «OO0mas aereHeparus»,
«/IBmxkymue cwibl sBomonuuy», «Kapra-cxema wMapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprCIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUEe: KOJUICKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMsH, KOJuleKiusa «[IpuMepsl 3alUTHBIX TPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOjenb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHUNY», 00bEMHAs MOJETh
«CTpoeHHE TOJTOBHOIO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra Mwupa, Koulekiusi «DopMbI COXPaHHOCTU
UCKOIAEMBIX JKMBOTHBIX UM pacTeHuil», ™moaenp anmiukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKporpenapaT «/po3oduna» (Hopma, myranuu (GopmMbl KpbUIBEB U
OKpacCKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OTHI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUION.

JlaGoparopras padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU Ha 3emure.

JloHay4dHble TPEACTABICHUS O 3apOoXKICHUU KU3HU. HayuyHble rumnoress
BO3HUMKHOBEHHUS XKU3HM Ha 3emje: abuoreHe3 W maHcrnepMus. XUMUYECKas
ABOMIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOHN 3BotonnU. HavanbHblie 3Tamnbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOJIIOLMUS.
®opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PasButre xn3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxen. Apxenckas u
nporepo3oiickas Hpbl.  llameosoiickas spa u €€ mnepuonbl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUHU.

Me3o30KcKkas 3pa v €€ NEPUOIbl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ TepuoAbpl: MaJICOrC€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIM.

XapakTepucTUKa KIMMaTa M TeoJIOrMYECKuX MpoueccoB. OCHOBHBIE HTallbl
ABOJIIONIMM PACTUTEIBLHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
AKUBOTHBIX. [TosiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cucrtema OpPraHMYecKOro MHpA Kak OTpakeHue 3BOIOIUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS Y€JIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npencTaBieHui o
MPOMCXOXKJAEHUU 4YeloBeKa. MeToabl u3ydeHus aHTpornoreneza. (CxoiacTBa u
paziIuyus YeI0BEeKa U )KMBOTHBIX. CUCTEMATUYECKOE TTOJI0KEHUE YeTIOBEKA.

JBuwxymue  cwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OCHOBHBIE CTAJIMM U BETBU DBOJIIOLIMHU YEJIOBEKA: aBCTPAJONUTEKU, UeaoBek
yMenblii, YenoBek npaMoxomAmud, YeloBeK HEaHAEPTaAIbCKUH, YeloBeK
pa3ymHbIil. Haxonku ucCKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioMjHasi  (dKBaTOpHabHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJCHHOCTH  TMPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoBEYECKHX pac.
Kputuka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3HukHoBenne ConHeYHOM cucTeMbl», «Pa3Butune
OpraHM4eckoro mupa», «PacrturenpHas  kietka», <« KuBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPaY,
«CpaBHEHHE AHATOMUYECKHX YEepT CTPOCHUSI YEJIIOBEKAa M UeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHMX  HAXOJOK  TPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue monm», «llepBbie
COBPEMEHHBIE JTIOAN», «HenoBeuecKne pace».

O6GopynoBanue:  mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMaHbOHIA), CJIENKUA WU
M300paXKeHUs KaMEHHBIX OpYJIUi MEepBOOBITHOIO YeloBeKa (KaMHHU-YONIIEPHI,



pyOuna, ckpebna), TreoxpoHOJoruyeckas Ta0numa, Koyuiekiuusa «DopMbl
COXPAaHHOCTHU UCKOIMAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHre ucKomaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIHASIX).

OKcKypeus «IBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbII WK KpaeBeIueCKUil My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KawIIas cpeaa.

DKOJIOTUs KaK HayKa. 3aJau U pa3feibl SKOJIOTUUA. MeTobl 3KOIOTHYECKUX
UCCIIEN0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHME U AaHTPOIOTeHHbIE. JleHCTBUE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBbI.

Abuotnueckue (GakTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBUIO  aOMOTUYECKHX  (DAKTOPOB.
buonornueckue puTMBI.

buotnueckue (baxTopHI. 33791031 OMOTUYECKUX B3aUMOICICTBUI
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepanms,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOICHCTBUN IS CYIECTBOBAHUS
OpraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momysisiiuu. (OCHOBHbIE IOKa3aTelu
HNOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuka YucI€HHOCTU MOMYJISIUN U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOoasaT, K. @. Pynwe, O. ['ekkenb.

Tabmuter 1 cxembl: kapra «llpupomnsie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®Doronepuoauam», «llonmymamun», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble H MpaKkTHYecKHe PadoThI:

Jlabopatopnas padora Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSALNUI Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M IKOJOTHYECKHE CHCTEMBI.



CooOmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OWOIIEHO3a: BHA0Bas,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OMoLIEHO3E.

Dkoyioruyeckre cucteMbl (dkocucTembl). lloHsitue 00 »dKocuctemMe u
Oouoreoneroze. @OYHKIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (muIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMileBble 1EeNu U CeTH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKUE
OUPAMUIBI:  TPOAYKIUH, YHUCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJsiius, pa3surue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMa XBOWHOTO
WJIH IIUPOKOJIUCTBEHHOIO JIEca.

AHTpPOIIOT€HHbIE  DKOCHUCTEMBL.  ATpPOdKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAYEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycrToiunBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprl. KuBoe BemectBo u ero Qynkiuu. OcoOeHHOCTH Ouochepsl Kak
riobaibHOM dKocucTeMbl. [[uHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUUYECKHE ITUKIIBI 3JIEMEHTOB (yriepoaa,
azora). 30HabHOCTh Onochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHBIE M3MEHEHHs B Onocdepe.
I'1oGanbHbIC YKOTOTHYECKHUE TTPOOTIEMBI.

CocyiecTBOBaHuE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHnue
O6uropa3zHooOpa3usi Kak OCHOBa ycToWuuBocTu Ouocdepsl. OCHOBA palMOHATBHOTO
yIpaBleHUs TPUPOJHBIMH pecypcaMH M HUX HCHoJb30BaHue. JlocTmkeHus
OMOJIOTHY U OXpaHa MPUPOJIBIL.

JdemoncTpanum:

[Toptpetst: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter u cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupogubie cooOmiectBay, «llenmu nuTtaHus», «IKOJOTHYECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MHUPOKOIMCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxueWmme HMCTOYHUKH
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIllasi cOCTaBIAIOLIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBerii d3pdext», «DakTopbl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OO0mas crpykrypa Ouocdeps,



«Pacnpoctpanenne kuzHu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoIe».

O6opynoBanue: Monenb-ammuMkanus «Tunuunble OMOLEHO3bI», Tepbapuii
«PactutenbHble cooliiecTBa», Kouiekuuu «buouenos», « Bpeaurenu BaxkHeHmx
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapuu UM KOJJIEKLIUH pacTeHUH W
KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM JKOJOTMYECKMM TpynnaM OJHOIO BHUAA,
Kpacnas xnura Poccuiickoit ®enepannu, H300pax€HUs OXpaHSEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[IPOI'PAMMBI 110
BNOJIOTN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBnMBalTCd TpeOOBaHUS K pe3yJibTaTaMm
OCBOEHHMsI  OOydaroUMMHCS IporpaMM CpeAHero oOmero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHHSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCS POCCHUUCKOM
rpakJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
IieJICHAIIPaBICHHOE pa3BUTHE BHYTPEHHUX YOCKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYCCKUX TPATUIIUA Pa3BUTHS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTU CTaBUTH 1I€JIU U CTPOUTH KU3HECHHBIC TIJIaHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «buonorus» TOCTUTAOTCS B
€IMHCTBE Y4YEOHONM W BOCHUTATEIIBHOW JEATCIBHOCTH B COOTBETCTBUU C
TPaJIUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TYXOBHO-
HPaBCTBECHHBIMHU IICHHOCTSMH, TPHHATHIMHA B OOINECTBE INMpaBHJIAMH W HOPMaMH
MOBEJCHUS U CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHMS, CAaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TO3UIHUM JIMYHOCTH, MATPHUOTHU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSJIKY, YEJIOBEKY TPYJa U CTAPIIEMYy MOKOJCHUIO,
B3aUMHOTO YBa)XEHHUs, OEPEXKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACICIUI0 U
TpaAuIAsIM MHOTOHAIIMOHAIBHOrO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.



JInuHOCTHBIE pe3ysbTaThl OCBOCHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pPealr3allii OCHOBHBIX HAaIlpaBJICHUM
BOCMUTATENIBHOUN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro0 BOCIMTAHUS:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA W MIPaBOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BHITIOJHCHUHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3MIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMH, KYJIbTYPHBIMHU [IECHHOCTSAMH U
COIIMAIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOIO BBIIOJIHEHUS
yu4eOHBIX, T[IO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3a/a4, YBaKUTEIBHOTO
OTHOIICHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYKIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPa1aHCKOMN UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKCHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIE€pe.
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOWO PoanHy, CBOU SI3BIK W KYJIBTYpPY,
MIPOLLIOE U HACTOSALLEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUE K NMIPUPOAHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAQJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE W
pa3BuTHe OHMOJOTHM, TMOHUMAHUS 3HAYECHHS OWOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaerHas yOexJI€HHOCTb, TOTOBHOCTh K CIYKEHHIO M 3amute (OreuecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS ¢

OCO3HAHUE JTYXOBHBIX EHHOCTEN POCCUIMCKOr0 HAPOAa;



c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaguUMsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE 3MOIMOHATIBHOTO BO3JEHUCTBUS )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPGKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCNUTAHUSA, (POPMHUPOBAHUS KYJIbTYPHI 30POBbSI W
IMOLUMOHAJIBLHOTO 0JIATONMOJTYYHs:

NMOHUMAHUE U peau3alus 370pOBOro M 0Oe30MacHoro obpasa KU3HH
(3mopoBoe  TUTaHHWE, COOJIFOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOQJTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas Qu3ndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE I1EHHOCTH TMPAaBUJI HMHIAWBUIYAIbHOTO H  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPY10It00He;

TOTOBHOCTh K AaKTHUBHOW JEITECIBHOCTH TEXHOJOTHMUYECKOM M COIHAILHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JIESITEILHOCTD;

UHTEPEC K pasnuyHbiM cepaM MpoPecCHOHATBHONU JEATETHHOCTH, YMEHHE
COBepIaTh OCO3HAHHBIM BBHIOOp Oyaymel mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M C€aMOOOpa30BaHHMIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 1eJIeCO00pa3HOE OTHOIIEHUE K MPUPOAE KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHSA HKOJOTMYECKON KYyJIbTYypbl: HPHOOPETEHHE ONBITA
IUIAHUPOBAHUS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX MOCIEACTBUNA IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJI00ATBHOrO XapakTepa 3KOJOTMYECKHX MpoOJeM M MmyTed ux
pelIeHHUS;

CIIOCOOHOCTh UCIOJIB30BaTh MpPUOOpETaeMble MNpPU U3YYEHUH OHOJOTUH
3HAHMSI W YMEHUS TMpU PEHIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOMIOJIGHHE  TMpaBWI  TOBEJACHUS B IPUPOJIE,
HANpaBJIICHHBIX HAa COXPAHEHHE pABHOBECHS B OKOCHUCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JCHUCTBUM, TMPUHOCAUIMX Bped  OKpYKaroleu
OPUPOJHON cpeie, YMEHHE MPOrHO3MPOBATH HEOIAronpusITHbIE SKOJOTHUYECKHE
NOCJIEJICTBUS MTPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPALATh UX;

HAJIMYME Pa3BUTOTO DKOJIOTMUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa NS TEebHOCTH HKOJIOTUYECKOM HaIpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAJIBbHOMN
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JEATEIHLHOCTH IKOJIOTMUECKOM
HaAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYpbl Kak CpElICTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuuku OUONOTMM Kak HayKH, OCO3HaHUs €€ poju B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEeICTaBlIeHUsI 00 OKPYXKAIOIIEeM MHUpE KaK O €JIMHCTBE MPHUPOJbI, YEeIOBEKAa U
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHu MNpoliIeM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU JJIi COBPEMEHHOM LMBUIN3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPecypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTEH BBIXOJA U3 INIO0ANBHBIX 3KOJOTMYECKHX MPOOJIeM U
o0ecriedyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIOJb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (POPMHPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYyYEHUU OHOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUSI OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIBHON IpaMOTHOCTU OOydYaromuxcs, (GopMHpyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, MCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HAHMS I aHauu3a H
OOBSCHEHHUS SIBJICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHM,
yMEHHE JenaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
MMEIOIUXCS JaHHBIX C LIEJIbIO MOJYYEeHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUA IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsIX;

OCO3HAHHME LEHHOCTH HAYYHOM JESTEIBHOCTH, TOTOBHOCTbH OCYILIECTBISATH
NPOEKTHYIO U UCCIEA0BATENbCKYIO ESITEIbHOCTh UHANBU1YaIbHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO H
caM000pa30oBaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yibTaThl OCBOCHUSA yueOHoOro mpeamera «buomorus»
BKJIIOUAIOT: 3HAUMMBbIE [IJI1  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIEHAYyUYHbIE MOHITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHUs, SBICHHUE, MPOLECC,
CUCTeMa, Hay4YHBIM (akT, MPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClieloBaHre,  HAONMIOJeHue, M3MEpPeHHe,  HOKCIEPUMEHT U JAPYTHX),
YHUBEpCAJIbHbIE y4eOHble JelcTBUA (TO3HABATENIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue G yHKITMOHATBHO M
IPaMOTHOCTH H  COIMAJIBHOH KOMIICTCHIIMA OOYYarOIIHUXCS, CIOCOOHOCTH
oOyJaronmxcs UCTIOJTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIC,

MHPOBO33PEHUYECKUE 3HAHUS M  yHUBEpCajbHble Yy4uyeOHbIC JICHCTBUA B
[I03HABATEJILHOU U COLIMAJIbHON MPAKTHUKE.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSCHHSI IPOTpaMMBl CpEIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBiaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
AEeHCTBUSAMM:

1) 6a3oBbIe JJOrHYecKHe JeHCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

KCTIOJIb30BaTh IPH OCBOCHHHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIILICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCu(UKAIINU, 0000IIEHNs ), pACKPBIBATH CMBICT



OMOJOrMYECKUX MOHATUN (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3M C IpPyTUMU MOHATUSAMU);

ONpENENATh LENN JACATEIBbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTB PE3YJIBTAThI IESITENBHOCTH C IOCTABIECHHBIMHU LIEIISIMU;

UCII0JIb30BaTh OMOJIOTrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUU
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHbIE, IEIyKTHUBHBIE, IO
aHAJOTUM), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJBI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/ICJIbHBIE CpeAcTBa TUIS IIPEACTABIEHUS
CYILIECTBEHHBIX CBS3€M M OTHOIIEHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TAaK)K€  MPOTUBOPEYMI  Pa3HOr0  pojAa,  BBIABICHHBIX B Pa3IMYHbBIX
MH(POPMAIIMOHHBIX HUCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS NPOOJIEeMBbl C y4€TOM aHajau3a MMEIOLIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B I€ATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LESM, OLIEHUBATh PUCKHU MOCIEACTBUN NESITENBHOCTH;

KOOpJMHUPOBATh M  BBINOJHATH paboOTy B  YCIOBHUSX peEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIeI0BaTeIbLCKHE JeHCTBHA:

BJIa/IETh HABbIKAMU Y4EOHO-UCCIIEI0BATENbCKOM U TPOCKTHON JI€ITEbHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PAa3JIMYHbIE BUJIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHMSI, €r0 HHTEpPHpeTaluu, MPeoOpa3OoBaHUI0 W TNPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YHCJIE IPU CO3AaHUU YU€OHBIX U COL[MAIbHBIX IPOEKTOB;

¢dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH,
KIJIFOUE€BBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (OPMYJIHUPOBAaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENbHOI
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITE IIPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEelIeHUs, HaXOAWTh apryMEHThl JUIsl J10Ka3aTesIbCTBA
CBOMX YTBEP>KJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PELLECHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJadd  Pe3yJbTaThl,
KPUTHYECKHU OLICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;



OCYILIECTBJIATH II€JIEHANIPABICHHBII TIOMCK TepeHoca CPEACTB M CIOCO00B
NercTBUs B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTH 3HAHHUS B IMO3HABATEIBHYIO M TMPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpEIaraTb OPUTHHAIBHBIC MMOIXOIbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONINE aThTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIMH (TEKCTE Y4eOHOTO
ocoOusl, HAyYHO-TIOMYJSAPHOW JHWTEepaType, OHMOJIOTHYECKUX CJIOBApAX W
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX MaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
UHPOPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHBOCTD;

(GOopMyIHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
otbope Ouonornueckoit MHGOpPMAILIMK, HEOOXOIUMOM JIJIsi BHITIOTHEHUST YYCOHBIX
3aad;

PHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOT'O MCIIOJIb30BAHMS Pa3IUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSAITEJIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
ounonornyeckoit nHbopmaluu (cXeMbl, rpaduKH, AUArpaMMbl, TaOIHUIIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyeCTBE CpeAcTBa Npu paboTe C
Ouosiorndyeckoii mMHGOpPMALMEH: TPUMEHATh XUMHYECKHEe, (HU3UYECKHE W
MaTeMaTHYEeCKHe 3HAKM M CHUMBOJIBI, (OpMYyJbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpPeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CpE/ICTBa
HATJISTHOCTH;

BJIQJIETh ~ HABBIKAMHU  pACIO3HABAaHUS M 3alUTHl  WHGOpMAINH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM

1) o01enume:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BceX chepax >KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WM JIUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/lay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIUNA APYTHX y4aCTHHUKOB
JMajora Uil JUCKYCCHH );

pacmo3HaBaTh HeBepOadbHBIE CpEACcTBa OOIIEHWs, MOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlHi,
YMETh CMSATYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;



BJAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIECHUS M B3aUMOJEHUCTBHUS, NMOHUMATH
HaMEPEHHUS IPYTUX JIIOAeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (opMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUYHO M3JIaraTb CBOIO TOUKY 3PEHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHas J1esITeJIbHOCTD:

MOHUMATh U KMCMOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUAYaIbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUS TPYIOBBIX ()OPM B3aMMOJICHCTBUSI TIPU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JACHCTBUMA C y4ETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJIJICKTUBRA,;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIhbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHUIO: COCTaBIATh IUIaH JACHCTBHM,
pacrpenensaTh pojau C Y4ETOM MHEHUHM YYacCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJIOT0 yYacTHUKA KOMaH]IbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OpPUTHHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE TMOBEIECHUE B Pa3IUUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH UHUITUATUBHBIM.

OBy1aleHUe YHUBEPCAJTBHBIMH PEryJSTHBHBIMHU NeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA JUIS BBISBICHHUS MpoOJIEeM U HX
pEIICHHS B )KU3HEHHBIX U YU€OHBIX CUTYAIUSX;

BBIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1IEJeBbIE W CMBICIOBBIC
YCTAaHOBKU B CBOUX JCHCTBUSAX M MOCTYNKAX MO OTHOIICHUIO K KUBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIIECTBIIATH MMO3HABATENIbHYIO NIE€SITENIbHOCTh, BBISBISATH
poOIeMBbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH PEHIeHUsT NOpoOJeMbl €  y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMTOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHUN;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelleHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOM 3pYIHULHMH B
pa3HbIX 00JIaCTAX 3HAHUN, MOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENbHBIN U
KYJIbTYPHBIY YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJa/J€Th  HaBbIKAMU  [O3HABATEJIBHOM  peQeKCMH Kak  OCO3HaHUsA
COBEPIIAEMBIX JECHUCTBUA M MBICIUTEIBHBIX NIPOLIECCOB, HUX pE3yJbTAaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUM JUIsl OLEHKU CHUTYallud, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU aHAINU3E PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE Ce0NA U IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3UIMH JIPYrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynbTathl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOUAIOT crienuduieckue i yaeOHoro npeamera «bromorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUABI JESATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIUSX, a TaKKEe B pPEabHBIX
KU3HEHHBIX CHUTYallMsiX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeaMeTHbIe
PE3yNbTATHI IPEICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpeameTHble pe3ynbTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUW O MECTE U PO OWOJIOTHMH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBCHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIIAJIE€ POCCHUMCKUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAMOTHOCTH Y€JIOBEKA JJIs PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHUE PAaCKpbIBaTh COAEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHM:
KW3Hb, KJIETKA, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M IpeBpalliecHUE
SHEPIuM), TOMEOCTa3 (CaMOpEryJIAlMs), YPOBHEBAS] OPraHU3alMsl KUBBIX CHUCTEM,



CaMOBOCIIPOM3BEICHHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OWOJOTUYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, ILEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. . BaBuioBa), onpenensiTe TpaHUIIbI
WX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOAAMHU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTa,  BBIJABM)KEHHME  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOJIYYCHHBIX
pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUHA, TEOPUN M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATH CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOIECCOB: 0OMEHa BEUIECTB M MPEBpAIlleHUs] YHEPTrUu B KiETKe, GOTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJIbHOTO Ppa3BUTUS  OpraHusma
(oHTOTEHER);

yMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUSA A OOBSICHEHUs OUONIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS NMPAKTUYECKUX PEIIEHUM B IMOBCEIHECBHOMU
KU3HA C LEeJIpl0 oOecreueHus O€30MacHOCTH CBOEr0 3/0POBbS U 370POBbS
OKPYXAIOIUX JII0CH, COOII0/IEHNs HOPM IPaMOTHOTO MOBEICHUS B OKPY KArOIIeH
NPUPOJHON Ccpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOMU OnoJornu u OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHUE pelaTh JJIEMEHTApHbIE TE€HETUYECKHE 3aJayd Ha MOHO- U
OUTHOPUAHOE CKpEIIMBAaHUE, CLEIJIEHHOE HACIEJOBAaHUE, COCTABIISITH CXEMBI
MOHOTMOPHIHOTO CKpPELIMBAaHMS ISl IPEICKa3aHHus HacJIeIOBAaHUsS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMONHATh J1a0OpaTOpHBbIE W MpaKTUYeCKue paboThl, COOII0IATh
mpaBmiIa mpu paboTe ¢ yueOHBIM U JaO0paTOPHBIM 000PYI0BaAHUEM;

YMEHHE KPUTHYECKH OIICHUBATh H HWHTEPHPETUPOBATH HHQPOPMAIUIO
OMOJIOrMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(pOpPMAINH, HAYUYHO-TIOMYJISIPHBIE
MaTepualibl), 3TUYECKHE acCIEKTbl COBPEMEHHBIX HCCIEI0BaHUN B OMOJIOTUH,
MEJIULMHE, OMOTEXHOJIOTUH;



YMEHUE CO37]aBaTh COOCTBEHHBbICE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMONOTUYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» ¢ 11
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSl €CTECTBEHHBIX HayK, B (OPMHpPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBLHOU
rPaMOTHOCTH Y€JIOBEKA JJIsS pEIIEHUS )KU3HEHHBIX 33/1a4;

YMEHUE PaCKphIBaTh COJAEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSTHH:
BU/I, OIS, TeHO(POH I, IBOJIIOIMS, ABHXKYIIUE CUIBI ((DaKTOpPHI) SBOJIOINUH,
NPUCTIOCOOJIEHHOCTh OPraHMW3MOB, BHUA000pa30BaHUE, HKOJOTHYECKUE (DAKTOPHI,
DKOCHUCTEMa, TPOJYIEHThI, KOHCYMEHTBI, PEAYLEHTHl, I1IENU IHUTAHUS,
9KOJIOTUYECKasl MUpaMujia, OUoreoreHos, onocdepa;

yMEHUE Wu3JlaraTb OHWOJIOTHYECKUE TeOopuu (dBOJIONMOHHAS Teopus Y.
JlapBruHa, CHHTETHYECKass TEOpUsS DBOJIIOIMU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHus TIaBHBIX HalpaBICHUNU H
nyteit sBomonuu A. H. CesepiioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHE BIaJeTh METOAaMU HayYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
ONMCAHUE MKUBBIX CUCTEM, IIPOLIECCOB U SIBJIEHUW, OPraHu3alus U MPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEJIMYUHAMHU, OOBSICHEHHUE MOJIYYEHHBIX
pPE3yAbTAaTOB, WCIOJIb30BAHHBIX HAaYYHBIX MOHSATHUN, TEOPHIl W 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE TPU3HAKH CTPOCHHS OHMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALNHUA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoneHO30B U  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEILIECTB M MOTOKAa JHEPIUM B 3KOCUCTEMAaX, AHTPONOT€HHBIX H3MEHEHUI B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpOTa BEMIECTB U OUOTCOXMMHYECKUX
LUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTH MOTYYEHHBIC 3HAHUSA IS OOBSCHEHUS OMOIOTHYECKUX
MIPOLECCOB U SIBIICHUM, ISl MPUHATUSA NMPAKTUYECKUX PELICHUN B MOBCEJHEBHOU
KU3HA C LEIpl0 oOecnedeHus: O€30MacHOCTH CBOEro 3/10pPOBbSi U 30POBbS
OKPY’KaIOIIUX JI0JIeH, COOIOJICHHSI HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH



OPUPOTHON Cpelie, TMOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BaHUS JOCTHKCHUIM
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATIFHOTO MPUPOAOIOIH30BaHNUS;

YMEHHE peniaTh JJIEMEHTapHbIE OMOJOTUYECKUE 3a/1ayH, COCTABISATH CXEMbI
MepeHoca BEIEeCTB U DHEPTUU B IKOCUCTEeMaxX (e MUTaHus);

YMEHHE BBINOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOUAIONIYIO0 TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MAacCOBOW MH(OPMAINH, HAYIHO-TIOMYJISIPHBIC
MaTepuainbl),  pacCMaTpuUBaTh  TJIOOAJBHBIE  DKOJOTUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIC ITMCHMEHHBIE W YCTHBIE COOOINEHUS,
0000111251 OMoNOrMYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIh30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.
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«Bo3HUKHOBEH
W€ U pa3BUTHE
JKHU3HM Ha
3emie»

28.01.2
026

20

DKOJOTHUA KaK
HayKa

04.02.2
026

21

Cpensi
obutaHus u
IKOJIOTHYECKUE
(bakTopbl

11.02.2
026

bubmmoreka [{OK
https://m.edsoo.ru/86
3eafec

22

AOGuoTudeckue
(akTOpBI.
JlaGoparopHas
pabota Ne 3.
«Mopdonorny
ecKue
0COOEHHOCTH
pacTeHui u3
Pa3HbIX MECT
oOUTaHU.
JlaGopaTopHas
pabota Ne 4,
«Bnusnue
CBETa Ha pocT
U pa3BUTHE
YEepEeHKOB
KoJIeyca»

0.5

18.02.2
026

bu6mmoreka [IOK
https://m.edsoo.ru/86
3ebl0e

23

buotnyeckne
(hakTophI

25.02.2
026

bubmuoreka [JOK
https://m.edso0.ru/86
3eb348

24

DKOJOTUYECKHU
e
XapaKTePUCTHK
Y TIOMYJISALIUY.
IIpakTnueckas
pabota Ne 2
«IToacuér

0.5

04.03.2
026




IUIOTHOCTH
MOIYISA AN
pa3HbIX BUJOB

pacTeHuin»
CooOmecTBa 11.03.2 bubmuoreka [JOK
25 OpraHu3MOB — o https://m.eds00.1ru/86
026
OHOLIEHO3 3eb46a
DKOJIOTHYECKHU 18.03.2 Bubmmorexa [IOK
26 € CUCTEMBI o https://m.eds00.1ru/86
026
(9KOCHCTEMBI) 3eb46a
OCHOBHEBIE
IOKa3aTesu
JKOCUCTEMBI. B oK
DKOJOTHYECKHU 25.03.2 nosmorexa I
27 JR— 026 https://m.eds00.ru/86
PaNIAEL 3ebsfa
CBolicTBa
JKOCUCTEM.
Cykueccust
)3 [Tpupoaueie 08.04.2
3KOCUCTEMBI 026
29 AHTPOTIOT€HHBI 15.04.2
€ DKOCUCTEMBI 026
buocdepa — Eu OK
rio0anpHas 22.04.2 nosmotera Il
30 SKOCHCTEMa 026 https://m.eds00.ru/86
3ebbse
3eMiin
3aKOHOMEPHOC EuG OK
™ 29.04.2 nbmmorexa I
31 CVIIECTBOBAT 026 https://m.eds00.ru/86
ym 3ebd16
st Orochepsr
YenoBeuecTBO 06.05.2
32 B Ouocdepe T
026
3eMiin
CocymiectBoBa 13.05.2 bu6mmoreka [JOK
33 HHE TIPUPOJIBI 1 02.6 ' https://m.edsoo.ru/86
YeJI0BE€YECTBA 3ebale
PesepBHbIi
YPOK.
34 O0600611IEHNE 20.05.2
TEMBI 026
«Coo0OmecTBa

u




OKOJOTHYCCKHEC

CUCTCMBID»

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

34 3 2.5

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbI CpPeIHero o01ero 06pa3oBaHus

CdopMHUpPOBAHHOCTh 3HAHHMK O MECTE€ W POJM OUOJOTUU B CHUCTEME
Hay49HOTO 3HAHHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHMCKUX U 3apyOeXHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE
O6uonoruy; (yHKIUOHAIBHON T'PaMOTHOCTH 4YeJlOBeKa Uil peUIeHHUs

JKM3HCHHBIX 3aJ1a4

YMeHue packpblBaTh COJAEp)KaHHE OHOJOTHYECKUX TEPMHUHOB H
MNOHSTHUM: )KU3Hb, KJIETKA, OpraHu3M; MeTadom3M (0OMEH BEIIECTB U
IpeBpalleHle JHEPruu), TroMeocTa3 (camoperyisius), ypOBHEBas
OpraHu3alus >KUBbIX CHUCTEM, CaMOBOCHpPOM3BEJCHUE (PETPOIyKIINS),

HacCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

YMeHue uznarate OHOJIOTHYECKHUE TEOpUU (KJIETOUHAs, XpPOMOCOMHas,
mytannoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunoa) u
yueHus: (0 IEHTpaX MHOTrooOpa3us U MPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensats rpaHuIlbl KX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

10 KVIACC

Kox
NnpoBepPsieMoro
pe3yJabTara

1

2

3

4

YMeHue BiaaaeTh METOJaMH HAay4YHOI'0O TIO3HAHHUA B Ounoyiorun
(Ha6J'IIOI[eHI/Ie U ONHCAHUC KXUBBIX CHUCTECM, MNPOLCCCOB H HBJ'ICHI/II\/’I;
opraHnu3sanusa u MMPOBEACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIIBHKCHHC TUIIOTE3bI, BBISIBJICHUC 3aBUCUMOCTH MCKIAY
HCCICAYCMBbIMU BCJIIMYWHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYUCHHBIX pe3y.IIBTaTOB)




YMeHHE BBIACHATH CYIIECTBEHHBIE IIPU3HAKU BHUPYCOB, KIIETOK
NPOKApUOT H© JYKAPUOT, OJHOKIETOYHBIX W MHOTOKJIIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMpPOILECCOB OOMEHa  BEIIeCTB U
NpeBpalieHUs] dHEPrud B KICTKe, (POTOCHHTE3a, IJIACTUYECKOTO U
JHEPreTHYeckoro  oOMeHa,  XEMOCHHTE3a,  MHUTO3a,  MeHo3a,
OIINIOAOTBOPCHUA, PAa3SMHOKCHUS, UHAUWBUIYAJIbHOI'O Pa3sBUTHUA

opranu3ma (OHTOTEHE3)

YMeHue NpUMCHSTh TONYYCHHBIC 3HAHWS i OOBSICHCHHS
OMOJIOTUYECKHUX TMPOIIECCOB W SBJICHUM, JUISI MPUHATHS MPAKTUICCKIX
pelieHuit B TOBCETHEBHOM JKU3HU B IIEJISIX 00ECTICUeHHS O€30MTaCHOCTH
CBOETO 3/I0POBBS U 3JJ0POBBS OKPYKAIOIIKX JIFOJIEH, COOIIOICHUS] HOPM
rPpaMOTHOTO TOBEJAEHUS B  OKPYKAIOWIEH MNPUPOJHON  CpeIe;
IMOHMMaHHE HEOOXOIMMOCTH HCIIOJIb30BaHUS JIOCTHKEHHUH
COBPEMEHHON OHMOJOTMM W OWOTEXHOJIOTHH Il PAIMOHAILHOTO

MIPUPO/I0TIOIE30BAHUS

YMeHne pemarb 3JIEMEHTApHbIE TE€HETHYECKHE 3a7aud Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIETJICHHOE HACJICIOBAHHUE, COCTABIIATH
CXeMbl ~ MOHOTHOPHIHOTO  CKpEIIMBaHUS i1 TMpeacKa3aHus

HacJIe0OBaHUS MPU3HAKOB Y OPraHHU3MOB

YMeHHe BBIOJMHATH JIA0OpPATOpHBIE W TPaKTHYECKUE paboTHI,
coOmoaTe TpaBWia TpU padoTe ¢ ydeOHBIM U J1A0OPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U MHTEPIPETUPOBATH HMH(MOPMALIUIO
OMOJIOTHYECKOT0 COJIEp>KaHusl, BKIIOYAIOIIYIO ICEBJIOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX UcTOYHUKOB (CMMU, HayyHO-MOMYJIsIpHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCJIeIOBaHUN B OHOJIOrUH,

MCOUILINHE, OMOTEXHOJIOTHH

10

YMeHue co3aaBath COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIICHHUS,
0000111251 GMOJOTUYECKYI0 UH(OPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSTUHHBINA alrapar OHoJIorun

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

C(I)OpMI/IpOBaHHOCTB 3HaHUM O MECTE€ U poJin OMOJIOTUH B CHCTEME




HayYHOTO 3HAHUS €CTECTBCHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KAapTUHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCHMCKMX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
Oounonoruu; (GYHKIIMOHAIBLHOW TPAMOTHOCTH YEJIOBEKA JUISI PEIICHUS

JKHN3HCHHBIX 3aJ1a4

YMeHHne packpbiBaTh COACpKAHUE OWOJOTHYECKUX TEPMHUHOB U

TTOHATHH: BU/J, MOITYyJIALMA, I“eHO(l)OHI[, OBOJIIOLIMA, ABWIKYIIUC CHIIBL

(daxTopsr) 9BOJIIOLIUH, MPUCTIOCOOICHHOCTD OPraHu3MOB,
BH1000pa3oBaHue, IKOJIOTUYECKUE (bakTopsl, HKOCHUCTEMA,
MIPOAYLUCHTHI, KOHCYMCHTEI, PEAYLCHTHI, nenu IINTaHUs,

AKOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTUYECKHE TEOPUM (3BOJIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYecKass TEOpUs  DBOJIIOLMH), 3aKOHBl WU
3aKOHOMEPHOCTH (3apoapimeBoro cxoactBa K.M. bapa, yepenoBanus
TJIaBHBIX HamnpasieHui u myren sBomonnn A.H. CeBepuoBa, yueHus o
o6uochepe B.M.  Bepnanckoro), ompenensitb  IpaHUIBl  HX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHune BiaeTh METOJaMH HAYYHOTO TIO3HaHUS B OHOJOTHUH
(HaOmoIeHWEe W OIMMCAHHME KUBBIX CHUCTEM, IPOIECCOB W SIBICHUN;
opraHu3aisi M TPOBEICHHE OMOJIOTMYECKOTO  OSKCIICPUMEHTA,
BBIJIBIDKCGHUE  THUIOTE3bI,  BBIABICHUE  3aBUCHMOCTH  MEXIY
HCCIEAYeMbIMHA BEITMYMHAMH, OOBSICHEHUE TOJTYyYEHHBIX PE3YJbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHATHHA, TEOPUM W 3aKOHOB, YMCHHUE

ACJIaTh BBIBOABI HA OCHOBAHUU ITOJTYUCHHBIX pCSYJ'IBTaTOB)

VYmenune BBIACIATD CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OHOJIOTHYECKUX 00BEKTOB: BHIOB, nonynﬂunﬁ, IpOAYLICHTOB,
KOHCYMCHTOB, PEAYLICHTOB, ouor COLICHO30B n OKOCHUCTEM,
0COOEHHOCTH IIpoIecCcoB HaCHeHCTBeHHOﬁ HU3MCHYHMUBOCTH,
CCTCCTBCHHOI'O 0T6opa, BI/II[OO6pa3OBaHI/I$I, HpI/ICHOCO6HeHHOCTI/I
OPraHnu3smos, JIEUCTBUS DKOJIOTUUECKUX (1)aKTOpOB Ha OpraHuU3MBblI,
IEpEHOCA BCIICCTB U IIOTOKA SHEPIUH B SKOCUCTEMAX, AHTPOIIOI'CHHbBIX
W3MEHEHHMI B SKOCHCTEMaX CBOEM MCECTHOCTH, KPYIrOBOpOTa BCUICCTB U

OMOTeOXMMHYECKUX IIHKIIOB B Onochepe

YMeHue TNpUMEHSTh TONy4YeHHbIE 3HAHUS IS OOBSICHEHHS
OMOJIOTUYECKHUX TMPOIIECCOB M SBICHUM, A MPUHATHS MPAKTHYECKUX
pelleHnit B MOBCEIHEBHOM KU3HU B LIEJSAX 0OecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbBS U 37I0POBBS OKPYKAIOIIUX JFOJEH, COONIONEHUS HOPM

IrPaMOTHOTO TIOBEIEHUS B  OKpYXKaloLle MNPUPOJHON  cpene;




ITIOHNUMAHUC HCO6XOIII/IMOCTI/I HCIIOJIb30BaHUsA I[OCTI/I)KCHI/Iﬁ

COBPEMEHHOM OMOJIOTHH TSl pAIlHOHAILHOTO IPUPOAOTIOIH30BAHMUS

YMeHue pemaTth 3IEMEHTapHble OMOJOTHYECKHE 3aJa4H, COCTABISATH

CXEMBI IIEpEeHOCa BELECTB U 3HEPTUHU B IKOcUcTeMax (LIE€MH MUTAHUS)

YMeHHne BBINOJMHATH J1A0OpAaTOpPHBIE M MPAaKTUYECKUe paboTHl,
coOnroAaTh mpaBwia OpU paboTe ¢ y4eOHBIM U JIaOOPaTOPHBIM

000pyI0BaHUEM

YMeHHne KpUTHUYECKH OLEHUBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTHYECKOTO COJIEpKaHusl, BKIIOUAIOLYIO TICEB/IOHAYYHbIE 3HAHUS
13 pa3nuyuHbIX UcTouyHNKOB (CMMU, HaydHO-nONYJIsipHBIE MaTepUalbl);
paccmarpuBath rJ100aIbHbIE HKOJIOTUYECKHE po0IeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

MO3HUIIHUIO

10

YMeHue co3aaBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE COOOLIEHMS,

00006m1as1 6MosIoTHYecKy0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB,

TpaMOTHO HUCIIOJb30BATh MMOHSI TN HBINA arrmapar ouoorun

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 buosnorus kak Hayka
L1 buosiornss — Hayka o kuBOM mpupojne. Ponp Ouonoruu B (HOpMUpOBaAHHUU
' COBPEMECHHOW HAyYHOU KapTUHBI Mupa. Crcrema OHOJOTHYECKUX HAYK
MeTtoabl TO3HAHUS JKUBOW TPUPOABI (HAOMIOACHUE, SKCIIEPUMEHT, OINHMCAHHE,
1.2 U3MEpeHUe, KIacCU(pUKALUs, MOJCIUPOBAaHUE, CTaTUCTHYEeCKas o0paboTkKa
JAHHBIX)
2 JKuBbIC CHCTEMBI U MX OpraHU3aIus
51 JXuble cuctemsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omosoruu. CBoiicTBa
' OuocucTeM U UX pasHooOpasue
59 VYpoBHM oOpraHu3anuu OHOCHCTEM: MOJIEKYISIPHO-TEHETUYECKUH, KIETOYHBIH,
' OpraHU3MEHHbIH, MOMYISIUOHHO-BHIOBOH, SKOCHUCTEMHBIH, OMOChEpHBIi
3 XUMHYECKUH COCTaB M CTPOCHHE KIICTKH




3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhl: MaKpOJIEMEHTHI,
MHUKpOAJIEMEHTBl. Boma u MuHepanbHble BewmecrBa. @OYHKUMM BOIBl U

MUHCPAJIbHBIX BEIICCTB B KIICTKC. Ho;mepncaHHe OCMOTHYECKOTO OajaHca

3.2

benku. CocrtaB u crpoeHue O€IKOB. AMHHOKHMCIOTHI — MOHOMEpBI OENKOB.
He3zameHumMble M 3aMEHUMBbIE AMMHOKUCIOTHL. AMUHOKHUCIOTHBIM COCTaB.
YPpOBHU CTPYKTYpHI OEIKOBON MOJIEKYIBI (TIEpBUYHASL, BTOPHYHAS, TPETHYHAS U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKUE CBOiicTBa OenkoB. buosornueckue
(GyHKIMU OENKOB.

®epMeHThl — Ouosoruueckrue kartanuzaropbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas cnenuduunocts. Kodepmentsl. Butamunbl. Otnnuus

(hepMEHTOB OT HEOPTAaHUYECKUX KAaTaIN3aTOPOB

3.3

VYrneBoasl: MOHOcaxapuabl (TIOKO3a, prubo3a U Ae30KCUpru003a), Aucaxapuabl
(caxapo3a, JlakTO3a) W TOJUCAXapuabpl (Kpaxmay, TJIWUKOTEH, IEJUTI0I03a).
buonoruueckue GpyHKIMH YTIE€BOAOB.

Jlunuapl:  TpUrAMIEpUIbl,  crepounsl,  ¢ochomunuasl.  ['mapodunbHO-
ruapodoOHeie cBoiicTBa. buosormueckue dyHkuun gunuaoB. CpaBHEHHE

Yrijii€Bo40B, OCIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHEPTHUU

34

Hyxkneunossie kucnotel: JJTHK u PHK. Hykneotnabsl — MOHOMEpPBI HYKIEMHOBBIX
kuciot. Crpoenne u Qynkmuu JIHK. Crpoenne m dynkumum PHK. ATO:

CTpPOCHHE U PYHKIINH

3.5

[uTonorusa — Hayka o kietke. Knertounas teopusi. MeTo il u3y4eHus KIETOK

3.6

Krnerka xak nenoctHas xuBas cucrema. OOlue NMPU3HAKU KIIETOK: 3aMKHYTas
HapyxHas MemOpana, moJekynbl JIHK kak renermdeckuil ammapar, cucrema

cuHTe3a Oelka

3.7

Tunsl KIeTok: 3yKapruoThyeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTHuueckor  kieTkd. Kiierounas crenka Oaktepmit. CrpoeHHE
JYKapUOTHYECKON KJIeTKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMBOTHOU H

IPUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJMKC, HX
¢byukimu. [Inazmatrueckas memOpaHa, e€ cBoicTBa U (yHkiuu. [{uromnnazma u eé
opranouipl. OpHOMEMOpaHHBIE OPraHOWbl KJIETKU: JHJIOIJIa3MaTh4yecKas CeTh
(BIIC), ammapar ['onbmku, au3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIETKU:
MUTOXOHJIpUH, TnacTuapl. [IpoumcxoxkaeHue MUTOXOHApUN M IIacTUA. Buel
wiactua. HememOpaHHbIE OpraHouibl KJIETKU: PHUOOCOMBI, KJIETOYHBIA ILIEHTD,

PCCHUYKH, KT'YTUKH. (DYHKLII/II/I OpPraHoOn 0B KJICTKH. Bxmrouenus

39

SAnpo — perynasTopHblii LeHTp kieTku. CTpoeHue sjpa: sijepHas 00OJOuKa,

KapuoIiuiadMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMBI




3.10

TpaHcnopT BelECTB B KIIETKE

)KI/ISHCI[CSITCHBHOCTL KIICTKHN

4.1

OOMeH BemiecTB, WJIM META0O0JIM3M. ACCUMHISAIMS (IJIacTUYeCKuid oOMEH) u
JUCCUMUIISALINS (PHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
Mmetabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHbiid. Pomb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAICHIN YHEPTHH B KIICTKE

4.2

dotocunTe3. CBeroBast U TeMHOBas (a3wl poTocuHTe3a. Peakiun hoTocunTesa.
DddexTuBHOCTh (oTOCHHTE3a. 3HA4YeHHE (OTOCHHTE3a YIS KU3HU Ha 3eMile.
Brnustaue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI  TOBBIIIEHUS €TO
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3HUPYIOIHe OaKTepuu. 3HAueHHE XEMOCHHTE3a IS

JKU3HU HA 3emiie

4.3

DOHepreTudeckuii oOMeH B KieTKe. PacimeruieHne BemIeCTB, BBIJCICHUE U
AKKyMYJUPOBaHUE OHHEPrUU B KIETKE. OTalbl DJHEPreTHYECKOr0 OOMEHa.
I'mukonus. bpoxenne m ero Buabl. KHCIOpOAHOE OKHUCIEHHWE, WM KIETOYHOE

JbixaHue. DPPEeKTUBHOCTh SHEPTeTUYECKOr0 0OMEHa

4.4

Peakuuu marpuunoro cuntesa. ['enerndeckas nnpopmanus u JAHK. Peanuzanus
reHeTH4YecKord uHpopMaruu B KIeTke. ['eHeTHueckwil KOJ W €ro CBOWCTBA.
Tpanckpunius — marpudnblii cuaTe3 PHK. Tpancmsaumst — 6uocunTes Oernka.

KonupoBanue amuuokucioT. Poss pubocom B OnocuHTe3e Oenka

4.5

Hexnerounsie ¢dopmbl Ku3HH — BUpPYCHL. Vctopusi oTkpeiTusi BupycoB (/.M.
WBanoBckwmii). OCOOCHHOCTH CTPOCHUS W JKU3HEACATEIBHOCTH BHPYCOB.
bakrepuodaru. bBone3sHu pacTeHuid, XUBOTHBIX W UYEIOBEKAa, BbI3bIBAEMbBIC
Bupycamu. Bupyc nmmyHnoaeduiuta yenopeka (BHUY) — Bo3oymurTens CITM/Ia.

[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUA

Pasmuoxkenue u HHIUBUAYAJIBHOC Pa3BUTHUC OPraHU3MOB

5.1

Knetounslii 1ukn, wiv KU3HEHHBIM 1MWK KIeTku. MHTepdasza U MUTO3.
[Ipouecchl, mpoTekatomue B uHTepdaze. Permkanus — peakuuss MaTpUIHOTO
cunteda JIHK. Crpoenue xpomocom. XpoMOCOMHBIM HAb0Op — KapUOTHIL.
JIMMIIONAHBIE M TalUIOUJHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMaTHBI.
LuTonornyeckue OCHOBbI PA3MHOKEHUS W HWHIWBUAYAIBHOTO Pa3BUTHUSL
OPraHu3MOB.

Henenne kinerkm — murto3. Craguum mMurtosa. [Ipoueccel, mpoucxojsiive Ha

Pa3HbIX CTAAUAX MUTO34A. buonorndyeckuii cMbBICI MUTO3a

5.2

@opMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrosoe U mojioBoe. Buuel Oecrosoro
pPa3MHOXKEHMS: JAEJIEHUE HaABOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,

CHOpOO6p3.30BaHI/Ie, BCIrC¢TaTuBHOC Pa3MHOKCHHC. I/ICKyCCTBCHHOC




KIIOHUPOBAHUC OPraHU3MOB, €I0 3HAUYCHUC IJIA CCIICKIIUU

5.3

[TonoBoe pazMHOXKEHHE, €70 OTINYNSA OT OECIOJIOrO.
Meiio3. Craguu wmeito3a. Ilpouecchl, mpoucxonsduiue Ha CTaausix Meiosa.
IToBenenne xpomocoM B Mero3e. KpoccuHroBep. buonorndeckuid CMbICT U

3HaYEHNE Mei03a
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l'ameTtorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [losoBbIE
KCJIE3bl: CCMCHHUKU U SAWMYHUKU. O6pa303aHHe M Pa3BHUTHC IIOJIOBBIX KIICTOK —
rameT (crepmMaro3ou, AuleKiIeTka) — crepMaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHS SIMIEKIIETOK U criepMaTo3ounioB. OmnonoTBopenue. [lapreHorenes

5.5

WnnuBuayanbHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(ambpuorenes). Dtambl SMOPHOHAIBHOTO Pa3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npobnieHue, ractpynsauus, opraHoreHe3. IlocramOpuonanbHoe pazButue. Turbl
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HEmNpsiMoe (JIMYuHOYHOe). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJICTBA.

Pocr n pa3zButne pactennii. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,

CTaauu pa3BHUTHA

HaCJ'Ie,Z[CTBeHHOCTI) 1 USMCHYMBOCTDb OPraHN3MOB

6.1

[Ipenmer u 3amaun reHeTUku. Mictopust pa3BUTHs T€HETUKH. BKitam poccuiCKuX
U 3apyOeXHBIX Yy4Y€HBIX B  pa3BUTHE TIEHETHKU. MeToapl TeHETHKH
(THOPUIOTOTHYECKHH, [IUTOTCHETHYECKHH, MOJICKYJISIPHO -TCHETHYECKHH ).
OcHoBHbIE TeHeTUYeCKuEe NMOHATUS. ['eHeTnyeckass CHMBOJIMKA, UCIIOJIb3yeMasi B

cxemax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacJel0OBaHUsl MPHU3HAKOB, ycTaHOBIeHHble [. Menaenem.
MonorubpuaHoe ckpeugBaHue. 3akoH eIUHOo00pa3us THOPHUIOB IEPBOTO
nokosieHusi. [lpaBwiio noMuHUpOBaHMS. 3aKOH pacCIIEMJICHUS MPU3HAKOB.
I'umoTe3a ynctoTsl ramet. [lonHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpelivBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHUS MPHU3HAKOB.
[uToreHeTnvyeckre OCHOBBI AUTMOPUIHOTO CKpEIIMBaHUS. AHaJIH3UpPYIOIIee
cKpemiuBaHue.  VICnonpb30BaHUE — AHANU3HPYIOMIETO  CKpPEIIMBAHHUS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuernuieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana no crenjieHHOMY
HacJIeIOBaHWIO TeHOB. HapymieHme cuemneHuss T€HOB B pe3ynbTare
KPOCCHHIOBepa. XpOMOCOMHAsl TEOpUS HACIEACTBEHHOCTH. | 'eHeTndeckue
KapThl.

I'enernka mnona. XpoMOCOMHOE OIIpeneleHHE Moja. AyTOCOMBI M TIOJIOBBIE
XpoMOCOMBI. ['oMOorameTHble M TeTeporamMeTHble opraHusmsel. HacnenoBanue

NPHU3HAKOB, CUCIJICHHBIX C TTIOJIOM




6.4

M3menunBocTh. Buapl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HaCICICTBCHHAs.
Posb  cpempl B HEHACIEACTBEHHOW  M3MEHUMBOCTU.  XapaKTEPUCTUKA
MOJU(PHUKAITMOHHON W3MEHYMBOCTU. BapuanuoHHBIN psSag W BapHAIMOHHAS
kpuBad. Hopma peakumn mnpusHaka. KoJiMyecTBEHHbIE W KAaYECTBEHHBIE

NPU3HAKKA U UX HOpMa peakiui. CBoHCTBA MOAN(DUKAIIMOHHONW H3MEHUMBOCTH

6.5

HacnencTBeHHas, WM TEHOTHIIMYECKas, W3MEHYMBOCTh. KomOWHaTHBHAs
U3MEHYMBOCTh. Melo3 U T0JIOBOM IMpolecCc — OCHOBA KOMOMHATHUBHOM
U3MCHUYUBOCTA. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukamuss MyTarui:
TE€HHBIE XPOMOCOMHBIE, FT€HOMHBIE. HacToTa ¥ NpUYMHBI MyTanuil. MyrareHHble
(hakTOpbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIIECTBEHHON n3MeHunBoCcTH H.U.

BasuioBa

6.6

I'enetnka wuyenoBexka. Kapuotun denoBeka. OCHOBHBIE METOJbI TE€HETUKH
4eI0BeKa: TeHCAIOTMISCKHIA, OJIN3HEIIOBBIH, IIUTOIrCHETHYCCKHIA,
OMOXMMHYECKUN, MOJEKYIsipHO-reHeTuueckuil. CoBpeMeHHOe olpeeseHre
TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCIIE C
nmomompio III[P-ananm3a. HacnenctBeHHbIe 3a00JIeBaHUS YeIOBEKAa: TCHHBIC
0osie3Hn, OOJIE3HU C HACJIEICTBEHHOW MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE
oose3nn. CoMaThyeckue W TEHEpaTHBHBIC MyTamuu. [IpUHIMIBI 30pOBOTO
oOpaza JKW3HM, JUArHOCTUKH, TPOPUIAKTAKH W JICUCHUS TEHETHYECKHUX
Oosie3Hel. MenuKo-TeHETHIECKOEe KOHCYJIbTHPOBAaHHUE. 3HAYCHHE METUITMHCKOU

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUN I'CHCTUYCCKUX 3a00J1€BaHMH YeI0oBEKA

Cenekmust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkiusi Kak Hayka U TpoIlecC. 3apoKIEHUE CENeKUUU U JIOMECTHKAIUS.
Yuyenue H.M. BaBunoBa o0 T1eHTpaxX MNPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHuid. LIeHTpbl MPOUCXOXKACHUS NOMAIIHUX KUBOTHBIX. COpT,

nmopoaa, miraMm

7.2

CoBpeMeHHBIE METOJIbI CeJIeKIUU. MacCoBbI U WHIMBUIYAIbHBIA OTOOPHI B
CEeJIGKIIMM pacTeHud M KUBOTHBIX. OIleHKa 3KcTepbepa. bian3kopoacTBeHHOE
ckpemrBanue — HUHOpumuHr. Yucrtas nuuus. CKpelMBaHUWE YHUCTHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUAMHT.
Otnanéunas rubpunmzanus u e€ ycnexu. VCKyCCTBEHHBIM MyTareHes H
MOJYYeHHE MOJUIIONAOB. JIOCTHXKEHMsI CENEeKIMU pPACTEHHH, >XUBOTHBIX U

MHKPOOPTraHnU3MOB

7.3

buorexHonorust kKak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTarbl
co3nanus pekomOuHanTHoM JIHK wu TpaHncrenneix opranm3moB. Kierounas
nHxeHepusa.  Kinetounsle  KynabTypbl. MEIKpPOKIOHAIbHOE  pPa3MHOKEHHUE
pactenuil. KioHMpoBaHME  BBICOKOIPOAYKTHUBHBIX  CEINbCKOXO3HCTBEHHBIX

OpraHu3MoOB. OKOJIOTUYECKHE M DTHYCCKHUE Hp06J'ICMBI. I'MO - renermuecku




MOIU(PHUITMPOBAHHBIC OPTAHU3MBI

11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

DBOJIIOIIMOHHAS OUOJIOTUS

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  dBoJiOLMU.  [laneoHTONOTMYECKHE:  MOCIEN0BATENBHOCTD
II0ABJICHUA BHJIOB B MMaJICOHTOJIOTHUYECKOM JICTOIMUCH, TCPEXOAHBIC q)OpMI)I.
buoreorpaduueckue: cxoactBo M paznuuue ¢ayH U (Iop MaTEpPUKOB U
OCTPOBOB. DOMOPHOJIOTMYECKUE: CXOJICTBA U Pa3In4Msi SMOPUOHOB Pa3HBIX BUJIOB
II03BOHOYHBIX. CpaBHI/ITeJ'II)HO—aHaTOMI/IquKI/IeI T'OMOJIOTHYHBIC, aHaJIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICACTBEHHOCTH N OCHOBHBLIX MeTa00IHYECKUX HYTeﬁ Y BCEX

OPraHu3MoOB

1.2

OomononHass  teopuss Y.  JlapBuHa. [Ipennochliku  BO3HUKHOBEHHUS
napBUHM3MA. JIBMOKyIIME CHIIBI 3BOJIONMHM BUIOB 1o [lapBuHy (u30bITOYHOE
pa3MHOKEHHE MPU OTPAHUYEHHOCTH PECYPCOB, HEOoNpeAeaEHHasT U3MEHYMBOCTb,

0opb0a 3a cylecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Tteopuss sBomouuu (CTD) ®  ocCHOBHbIE €€ TIOJIOXKCHUS.

MuxkposBosmtonus. [Tomynsnus Kak eTuHALIa BUAA U SBOJIIOIUN

1.4

JBuxymue cuibl ((pakTopbl) SBONIONMHM BUAOB B Mpupoje. MyTanuoHHBIN
npolecc U KOMOMHATMBHA U3MEHYHMBOCTh. [lOMynslMOHHBIE BOJIHBI U JIpeid
reHoB. M3omsiiug u mMurpauusa. EcrecTBeHHBIN 0T00p — HampaBiswoomuil Gakrop
sBotoLIMU. POPMBI ECTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3ylbTaT dBoionuu. [Ipumepst
npucrnocoOiIeHud y opranu3MoB. ApoMopdo3bl U HAUOAANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUI000Opa30BaHUS:

reorpauecKkoe, IKOIOTHIECKOEe

1.5

MaKpOBBOHIOHI/IH. cDO]Z)MI)I 9BOJIIOIIMH @HHGTH‘IGCK@.}I, JAUBEPIrCHTHAA,

KOHBEPICHTHAA, IapalICiIbHAasd. HCO6paTI/IMOCTL OBOJIIOITNH

Bo3HukHOBEHHE U Pa3BUTHUC )KU3HU HA 3emite

2.1

I[OHay‘{HLIe NpEACTaBJICHUA O 3apOXJACHUU JKHU3HH. HaquLIe TUITIOTE3bI




BO3HMKHOBEHHS HM3HUM Ha 3emiie: aOuoreHe3 M MaHclepMus. XUMUYecKas
IBOJIIONMS. ODKCIEPUMEHTAIIBHOE IOJATBEP)KIECHUE XUMHYECKON 3BOJIOLUU.
Hauanbubie stanmbl Omonornyeckoit sBosounu. I'mnoresa PHK-mupa. Ilepsbie

KJICTKH U UX 3BOJIFOIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII JKUBBIX OPraHnu3MOB

2.2

Pa3Butue xusHu Ha 3emse mo 3pam u nepuodaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 9pbl. [laneosolickas spa u e€ mnepuoabl: KEeMOPUUCKHIA,
OPJAOBUKCKUM, CHUIYPUMCKHM, JI€BOHCKHH, KAaMEHHOYTOJIbHBIM, MEPMCKUM.
Me3so3oiickas 3pa U €€ MepHoIibl: TPUACOBBIN, FOPCKUW, MEIIOBOM.

KaiiHo3oiickass 2pa u €€ nepuoAbl: MAJCOr€HOBBIM,  HEOTCHOBBIN,
AQHTPOTIOTEHOBBIM. XapaKTepUCTUKA KIUMaTa W TEOJIOTUYECKUX MPOIIECCOB.
OcCHOBHBIE 3Tambl BOJIIOINHA PACTUTEIFHOTO U KUBOTHOTO MUpa. ApoMopdh o3l y
pacTeHuid W KUBOTHBIX. [losiBIeHHME, pacuBET W BBIMUpAHUE TPYII >KHUBBIX

OPraHu3MoOB

2.3

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBomonud. OCHOBHbIE

CUCTEMATUYCCKUC I'PYIIIIBI OPTraHN3MOB
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DBOJIIOIUS YeJOBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BHTHE TpEJICTaBICHUN O
MPOUCXOXKICHUN 4eJoBeKa. MeToabl u3ydeHus aHTporioreHeza. CxoactBa u
pa3Muus YeIoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHIE YETIOBEKA.

JBwxymue cwibl (hakTopsl) aHTpoTioreHe3a. HacnmeacTBeHHass M3BMEHUHMBOCTD U
€CTECTBEHHBI 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HU, W3TOTOBJICHUE OPYIUM

TpyZAa, MBIILJICHUE, PEUb

2.5

OCHOBHBIE CTaJIMM W BETBU DSBOJIIOIMH YEJIIOBEKA: aBCTPATONMUTEKH, YernoBek
ymenbii, YenoBek mnpsaMmoxoisauivid, YenoBek HeaHAEpTAIbCKHM, YemoBek
pasyMHbI. HaXxoaku HMCKOMAaeMbIX OCTAHKOB, BpEMs CYIECTBOBaHUs, 00JIACTh

pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBLINE pachl: eBpOINeouHas (eBpasuiickas),
HETpO-aBCTPAIOUAHAS (’xBaTOpHANIbHASA), MOHTOJIOMTHAS (a3uatcko-
amepukaHckas). UepTsl NpucocoOIeHHOCTH MPEACTAaBUTENEH YeTIOBEUECKUX pac

K YCJIOBHAM CYIICCTBOBAHUA. EnuncTBO YenmoBedyecKkux pac. KpI/ITI/IKa pacuisma

OpranusMsl ¥ OKpyXarolas cpeaa

3.1

OKoJlorus Kax HayKa. 3&,[[8.‘-11/1 U pas3aciibl 9KOJIOTHUH. MeTtoapl 3KOJIOTHYECKUX
HCCJIEIOBAHUIM. DKOJIOTUUECKOE MHPOBO33pPCHUC. Cpez[H oOuTaHUs OpraHnu3MOB:

BOIHasA, HA3EMHO-BO3AYIIIHAA, IOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  ¢axktopsl. Knaccudukanuss — 3Konmoruyeckux — (pakTopos:

a6I/IOTI/I‘-IeCKI/Ie, OMOTHYECKHE U AHTPOIIOTCHHBIC. I[eﬁCTBHC OKOJIOTHYCCKHUX




(hakTOpOB Ha OPTAHU3MEI

3.3

AbuoTtnueckue (hakTophl: CBET, TeMIleparypa, BIaKHOCTb. DOTOMEPHOIU3M.
[Ipucniocobnennss OpraHu3MOB K  JCHCTBHIO  aOMOTHYECKUX  (PaKTOPOB.

buosornueckue puTMsl
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buotndeckue ¢dakropbl. Buasl OMOTHYECKHX B3aMMOJICHCTBHI: KOHKYpPEHITHS,
XUIIHUYECTBO, TMAPa3UTU3M, MYTYalu3M, KOMMEHCAIM3M (HaxXJIEOHUYECTRBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEUTpanu3M. 3HAYeHHUE  OHMOTHYECKUX

BSaI/IMO)IeI\/JICTBI/II\/JI JJId CyHIE€CTBOBAaHUA OPraHU3MOB B ITPUPOJHBIX COO6IIICCTB3X

3.5

DKOJIOTUYECKHE XapaKTCPUCTUKU MOIMYyJIAINH. OcCHOBHBIE IIOKa3aTCiIn
nonyiauuu: YUCJICHHOCTb, INIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTb, IPHPOCT,

MHrpanus. JIMHaMuKa YUCIEHHOCTH MONYJISIINUN U €€ PeryIsius

COO6H.[GCTBa M 3KOJIOTUYCCKHUE CUCTEMBI

4.1

CooOmiectBo opranu3mMoB — OuornieHo3. CTpykTypel OMOLIEHO3a: BHIOBa,
MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Buasl-momuHanTbl. CBs3U B

ouoIeHo3e

4.2

Okonoruyeckre cucrteMbl (9kocuctembl). [lonstne 00 o3KocucremMe U
ouoreoneHo3e. DOyHKIMOHAIbHbIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB ¥ MOTOK HEPTUU B SKOCHCTEME.
Tpoduueckue (TUIIEBbIE) YPOBHU OKOCHCTeMBI. [luieBble 1€ HW  CETH.
OcHOBHBIE TIOKAa3aTeNM B3KOCUCTEMBI: OHOMacca, MPOAYKIHUSA. DKOJOTHYECKHE
OUPAMUJIBL:  TPOAYKIIMH, YHUCICHHOCTH, OuoMacchl. (CBOICTBAa 3SKOCUCTEM:

YCTOHYMBOCTD, CAMOpEryJsiius, pazButue. Cykueccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMa XBOMHOTO HIIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOo3KOCHCTEMBI.
buonorudeckoe u X03HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak Qakrop ycroiumBoctu dkocucteM. CoxpaHeHUE

OMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

VYuenne B.W. Bepnaackoro o Owocdepe. ['paHunpsl, cocraB u CTpyKTypa
6uocdepsl. XKusoe BemectBo u ero (GyHkuuu. OcoGeHHOCTH OHocdepsl Kak
rno0anbHOM JKOocHcTeMbl. [lMHamMuueckoe paBHOBecHe W OOpaTHas CBS3b B
ouocepe. KpyroBopoTel BelIecTB M OHOTEOXMMHYECKHE LHUKIBI 3JIEMEHTOB

(yraepona, azora). 3oHabHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIN

4.5

UYenoseuectBo B Omochepe 3emiun. AHTPONOTEHHbIE M3MEHEHHs] B Ouocdepe.

['moGanbHbIE SKOJIOrHYECKUE npo OJIEMBI.




OcHoBa pallMOHAJIBHOTO  YIPABIEHUS IPUPOAHBIMU

ucnosib3oBanue. JJoctmkenus OMOIOTHH U OXpaHa MPUPOIbI

pecypcamu

n
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