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PABOYASA ITPOTPAMMA

yueOHoro npeamera «buosnorus. bazoBblil ypoBeHb»

s ooygaromuxcs 10 — 12 kmaccoB



HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAXO0A0B K (OPMHUPOBAHUIO COJEpKAHUS YYEOHOro IpeaMeTa
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
MPUHIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUS 4eNoBedecKoro oodimiectBa. CorjiiacHO Ha3BaHHBIM TOJIOKEHUSM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buosorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmMe mno OHONOTMM TakXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—12 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKHUBBIX CHCTEM PA3HOI'O PAHra U CYLIHOCTH OCHOBHBIX IPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOTr0 mpeamera «buosorus» MpoaUKTOBAHO HEOOXOAUMOCTBIO O0eCTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHU3allld M HBOJIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONOrUsl UMEET TAKXKE JIJIsl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpPbI, CIOCOOCTBYET HMHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM 0O0ydYaromuecs JOHKHBl OCBOUTH 3HAHHUS W YMEHHS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPbIE CIIy>KaT OCHOBOM JUIsl (YOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHHS 3HAHUHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJEpKaTeabHble TUHUM: «buosorus kak Hayka. Metozsl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus ydeOHoro mnpeamera «buonorusi» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

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

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MpaBUiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOyyarmMXCs MO3HABATEIbHBIX, WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAHOBJIEHHE Y OOydYarIuxcs oOmel KyabTypbl, (QYHKIIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUNW B MPAKTUYCCKOW JEATEIHPHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH IMOCJICICTBUM CBOEH JEATEIHLHOCTH MO OTHOIICHUIO K OKPYKaloIlel cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
cocTaB mpeaMeTHOM o0sacTh «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.



JI1s u3yuenus OMoOJ0TUH Ha 0A30BOM YPOBHE CPEJIHETO 00IIEero 00pa3oBaHuUs
orBoauTcss B Hamed 1mkone: B 10-12 kmaccax — mo 22yaca B TO[I.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TPUPOILI (HAOIIOICHHUE, IKCIIEPUMEHT, OMTMCAHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuyeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pa3HooOpasue. YPOBHU OpraHU3alMN OMOCHUCTEM
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBOWcCTBa OenkoB. buomoruueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl  (TJ0oko3a, pubo3a ©  JAe30Kcupuodo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEJIKOB U JIMMHUJIOB KAK UCTOYHUKOB 3HEPIHUH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas teopust — npuMep B3auMOICUCTBUS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas U mpokapuothyeckas. OcoOEeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ coiicTBa u pynkuuu. [lurornazma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuer u cxembl: «Ilepuonndeckas Tabnwia XWUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTPOCHUE HKUBOTHOU KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEnaparax U HuxX
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIIUS  (PHEpPreTHYeckuii oOMEH) — JBE CTOPOHBI E€AMHOrO Ipolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB W DHEPrUU B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTtocunTe3a. IdPexkTuBHOCTh PoTocHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KUZHH
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJETKe. PaciiernieHue BelecTB, BBIICICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peaknmuun wmatpuuHoro cuHTe3a. [eHermyeckas wunHdopmanusa wu JHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocunHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Xioporiact», «Dotocunre3», «Ctpoenue THK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Ynpoenne IHK u Tpanckpumnmsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3a. Ilpouecchl, nmpoucxonsdmue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. McKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
IToBenenne xpomocom B Meuo3e. Kpoccunrosep. bHOTOrMYECKUH CMBICT H
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUSI SMIEKIECTOK M crepMaTo30uaoB. OIUIOA0TBOPEHHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. IloctamOpuonanbHOe pa3BuTHe. Tumbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButne pacteHmii. OHTOTE€HE3 IBETKOBOI'O PACTECHHMS: CTPOECHUE
CEMEHHU, CTAIUU Pa3BUTHS.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJOTBOPEHUE Y UBETKOBBIX pPAaCTEHUN», «BereratTuBHOE pPa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Permmukanus JHK», «Mwutos»,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

ObopynoBanue: MHKPOCKOII, MUKpPOIIPENapaThl «CrniepmMaTo301 bl
MJIEKOIUTAOUIETO», «SIMIEKIeTKa MIIEKONUTAIIEro», «KapuokuHes B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJEb-alllUIMKanusa «JllejgeHne KIeTKu», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIyKa HAa TOTOBBIX MUKpOIIpEnaparax».

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHsS TOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

11 xiaaccTema . HacJjie/ICTBEHHOCTh W H3MEHYHBOCTH

OPraHU3MOB.

[Ipenmer u 3aaun reHeTUKu. Mictopust pa3BUTHs TeHETUKU. Posib uTonoruu
U OMOPHUOJIOTMM B CTAHOBJICHHMHM TCHETHKH. BKag poCCHMCKMX M 3apyOeKHBIX
y4€HBIX B pa3BUTHEC TCHETHKH. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUH,
[ATON€HETUYECKUM, MOJICKYISIPHO-TeHETHYeCKui). (OCHOBHBIE TI'€HETHUYECKHE
noHATHs. ['eHeTHdecKass CHMBOJIMKA, UCIIOJb3yeMasl B CXeMaX CKpEIIUBaHUIA.

3aKOHOMEPHOCTH HACJEOBaHUsI MPU3HAKOB, yCTaHOBJIEHHBIE I'. MeHnaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHoo0pa3usi THOPHUIOB TIEPBOTO
nokoJjieHusi. IIpaBwio JOMUHHMpOBaHUs. 3aKOH PpACHICIJICHUS IPU3HAKOB.
['unote3a yuctotsl ramer. [lonHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JluruOpuaHOEe  CKpEIIMBaHME. 3aKOH  HE3aBHUCHMOIO  HAcCJCAOBaHUS
npu3HakoB.  lluToreHeTM4YecKHMe  OCHOBBI  JUTHOPUIHOIO  CKpPEIIMBAHUS.
AHanuzupymoluiee ckpemuBanue. Mcnonb30BaHre aHATU3UPYIOMIETO CKPEIIMBAHUS
JUTSL OTIPEICIICHHsI TCHOTHITA OCOOH.

CuemienHoe  HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLIETJICHHOMY HACJEI0BaHUIO Te€HOB. HapyllleHre cuernyieHus reHOB B Pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOoMOCOMHas TEOPHUS HACIECACTBEHHOCTHU. [ €eHETUUECKUE KAPTHI.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusHaka. KoauuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKas, HW3MCHUMBOCTh. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIoBEKa: FreHeaJIOrNYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue IreHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I11P-anamm3a. HacnencTtBeHnnble 3a0ojeBaHUsS 4YeIOBEKa: TEHHBIE OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM IPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBONOBbIE KIETKH. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHISCKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHME. 3HAYE€HHUE MEIUIIMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHNI YeII0OBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer w  cxeMbl:  «MOHOTHMOpHJIHOE  CKpEIIMBaHWME H  €To
IIUTOTCHETUYECKass OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOoe  CKpelMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3anMoecTBUE alJICNIbHBIX TE€HOB», «l'€HeTMYecKne KapThl PaCTCHUM,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HaCeIOBaHUS,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakTopay, «['eHeTHKa TPy KpOBU», «MyTallMOHHASI U3MEHYHBOCTHY.

O6GopynoBaHue: MOJSTU-AMIIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCcKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO PsiJia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOXKICHHUE CEJIEKUUU U JOMECTHUKALUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pACTEHUHM W KUBOTHBIX. OLIEHKa JKcTepbepa. BIM3KOpOACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
uHxeHepus. Knertouneie KyJabTypbl. MUKpPOKIIOHATIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuuet u cxemsl: kapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObeKThl OuoTEeXHONOTUW», «KieTouHble KyJabTyphl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repdbapuit «CenbCKOX03IMCTBEHHBIC PACTEHUS»



Tema 1. DBosIIOLIMOHHAS OHOJIOTHS.

[Ipennochiiku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOPUHU. ODBOIIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLHMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laseoHTOIOTHYECKHE: TOCIEAOBATEILHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJOTMYECKOM JIETONUCH, TEPEeXOHbIe (HOPMBEI.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3Iu4Ms IMOPHUOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCexX
OpraHU3MOB.

OpomronmonHas teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. JIBMXKYIIME CHJIBI DBOJIIOIMKA BUJO0B 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE TMPU OTPAaHUYECHHOCTH PECYpPCOB, HEOIpeesEéHHAas W3MEHUYHUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunternueckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinus kak eITMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoAe. MyTalmOHHBIH
nporecc ¥ KOMOMHATHBHAsI W3MEHUYMBOCTH. [lomymnsiiimoOHHBIE BOJHBI M Jpeid
reHoB. M30s1us U1 MUrpamnusi.

EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3ynbTaT HBOMIONUU. [Ipumepsr
IPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMop(dO3bl U UIHOA ATITAIIHH.

Bun wu  BumoobOpazoanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEpreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOIOIUH.

[IpoucxoxaeHne oT HecleUHaIn3UPOBaHHBIX NMpenkoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs payalysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkensb, . Mromep, A. H. Ceep1ios.

Tabnutel 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMIie», «3apOoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOppOBI  3a
cymiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOrooOpasue COpTOB pacTCHUI»,
«MHoroobpasue  HOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTaunoHHas



U3MEHYUBOCTE», «ApomMopdo3b», «Waumoamantanum», «OOIas aereHepaius»,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapupyra nyremectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3lIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJuieKius «[IpuMepsl 3alIUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS SBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHE TOTOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpajguueckass kapra wmupa, KoJuleKuusa «POpPMBI COXPAHHOCTH
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», Mojaenb anmiukanua «llepekpéct
XpOMOCOM», BIaxHble npenapaTel «Pa3sButne Hacexkomoro», «PazButue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHYECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepar.

12 kiacc

Tema 1. Bo3HUKHOBeHHMe U Pa3BUTHE KU3HU HA 3eMm.Ie.

JloHay4dHbIE TPEACTABICHUS O 3apOKICHUU KU3HH. HayuHble rumoressl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMoIMU. HauanbHble 3Tamnsl
ouonorudeckoit sBoonuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBbIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
mporepo3oiickass dpel. llameosoiickas spa u €€ mepuoabl: KEeMOPHICKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCcTUKa KJIMMaTa M TeoJIOTHYeCKHX MporeccoB. OCHOBHbBIE 3TaIlbl
ABOJIOLMM PACTUTEIBHOTO M KHMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUW U
XKUBOTHBIX. [l0siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MHpPA Kak OTpakeHrne 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS YeJIOBEKa. AHTPOIIONIOrUs KaKk Hayka. PasButre npencraBiaeHui o
IIPOUCXOXKIAEHNN YeJIoBeKa. Mertonbl u3ydyeHus aHTpororeHe3a. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  ((pakTopbl)  AHTPOIOIEeHE3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbI o00pa3 KHU3HH,
M3TOTOBJIEHNE OPYIUN TPyAA, MBIILJICHHUE, PEYb.

OCHOBHBIE CTAaIMM U BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKul, YermoBek
pa3ymHbIil. Haxonku ucCKOmaemMbpIX OCTATKOB, BpPEMsl CYIECTBOBaHHUSA, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHaJIbHAs),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpeJcTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

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

Tabnmuuelr u cxembl: «Bo3uukHoBeHue CoiHEYHOW cuctembly, «Pa3Butne
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <COKWMBOTHas  KIETKay,
«IIpokaprornueckas kietka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YeNIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKkre pach».

O6GopynoBanue:  mMymsbku  «[IpoucxoxxaeHnne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
n300pakeHUss KaMEHHBIX OpYAMN MNEpBOOBITHOTO uelOBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebia), TeOXpoHOJOruueckas TalOmuma, Koyuiekiuus «DopMbl
COXPAaHHOCTU NCKONAEMBIX )KMBOTHBIX U PACTCHUI.

JlabopaTopHble U MpakTHYecKHe PadoThI:

[Ipaktuueckast padora Ne 1. «/3ydyeHre MCKOMAEMbIX OCTAaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIUSIX).

Tema 2. Opranu3mMsbl 4 OKpYysKaIlIas cpeaa.

DKOJIOrUsl KaK HayKa. 3aJjaui U pa3zieibl SKOJIOTruU. MeToIbl SKOJIOTHYECKUX
UCCIeIOBaHUM. DKOJIOTHUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPHOpPTraHU3MEHHAS.



Okonorunyeckue (¢akropel. Krnaccudukamus >SKoJOrudeckux (akTopos:
abuoTtuyeckue, OMOTHYECKHME M aHTPOINOTeHHbIE. JleMCTBUE 3KOJIOTMYECKUX
(GbaKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DPOTONEPUOIU3M.
[Ipucnocobnenust OpraHU3MOB K  JIEMCTBHIO  aOMOTHYECKHX  (DAKTOpOB.
buonornueckne puTMmsI.

buornueckue (bakTopBhlI. Bunel OMOTUYECKHUX B3aMMOJICCTBUM:
KOHKYpEHIUS, XUIIIHUYECTBO, cuMOno03 u ero ¢opmel. Ilapasutusm, koonepanus,
MYTyalau3M, KOMMEHCaJu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIM3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOACHCTBUU ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. J{lnHaMyka 4ucIeHHOCTH MOMYJISIIIUN U €€ peryJsius.

JdeMoHcTpanum:

[Toptpetni: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranuzMoBy», «®Portonepuonuzm», «llomynsuuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISAIuU HHYy30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas padora Ne 3. «Mopdomoruyeckne 0COOEHHOCTH pacTCHUHN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pPa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «I[lomcy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUN».

Tema 3. Coo01recTBa 1 YKOJIOrHIE€CKHE CHCTEMBI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHose.

Okonoruyueckne cuctembl (dKocuctemsbl). [lonsitTue 00 »sKocucTeMe W
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: IPOJYIEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHHM OJKOCHCTEMbl. [luineBble 1emd H  CETH.
OCHOBHbBIE TIOKa3aTeM SKOCHCTEMBbI: Ouomacca, MPOIYKLHS. IKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBAa SKOCHUCTEM:
YCTOWYUBOCTB, CAMOpEryJsiuus, pa3sutue. CyKieccusl.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIeca.



AHTpPOIIOreHHbIE  DKOCHUCTEMBL.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycTouMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
rio0abHOM 3KocucTeMbl. [[MHaMuyeckoe paBHOBecHMEe M OOpaTHas CBSA3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIe U3MEHEeHUs B Ouocdepe.
['nob6anbHbIe 2KOJIOTHYECKHE MPOOJIEMBI.

CocyiiecTBoBaHMe IPUPOJIBI u 4eJI0BEYeCTBa. Coxpanenue
O6nopa3zHooOpa3usi Kak OCHOBa ycToWunBocTU Ouocdepsl. OCHOBA PaIlMOHATBLHOTO
yIOpaBJiICHUs MPUPOAHBIMH pPecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMH ¥ OXpaHa MPUPOIBI.

JdeMoHcTpanum:

IToptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coolmiectBa», «llenu nuranusy, «IKojJoruyeckas MHUPAMUIIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrO  Jjeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
aHTPONOTEHHBIE  BO3JICUCTBUS Ha mpupoay», «Baxkheillnne HCTOYHUKH
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIas cocTaBistoas
ouocdeprry, «DakTopbl Aerpaganun mouBy», «llapHukoBsiii 3gdhexT», «DaKkTopsI
pPaMOaKTUBHOTO 3arpsa3HeHust Ouocdepb», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-ammuKanus «TunuaHble OMOIEHO3bI», TepOapwHii
«PactuTtenpHbBIe COOOIIECTBAY, KOMUICKIIUN «brorieHo3y, «BpeauTenu BaxKHEHIITUX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepObapuu W KOJJIEKIMM pAcTeHUH U
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM SKOJIOTHYECKHMM TpYIIIaM OJHOTO BH/IA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300paxKeHUss OXpaHSAEMbIX BHUIOB
pacTeHun u KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CIEAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCI POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKJICHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHMYECKOTO IPAaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M MPABOIOPAJKY, YEJTOBEKY TpyAa U CTapIIeMy IOKOJCHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaAIOIIUXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa ACIATEIBHOCTH B MPOIECCE PeaTr3alii OCHOBHBIX HANPaBJICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TMpaB U O0O0S3aHHOCTEH, yBaXKEHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH ~ OMNpEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B TMIPOIECCE COBMECTHOTO BBIMOJHEHUSA
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIUIOE U HACTOSIIEE MHOIOHAIMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJOTMH, TOHMUMAaHHUS 3HAYCHHsS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO IMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHHI0O W CcaMOOOpa3OBaHHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HMX BO3MOXHBIX MOCHEACTBUNA s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BaHUEM  (COONIOJICHHE  MpaBWJI  TMOBEJAEHUS B MPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHOU Cpele, YMEHHE TPOTHO3UPOBATH HEOJArONMPHUSATHBIC SKOJIOTHUCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUICCKOMN JMEATEIHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOIO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOM NMBHIM3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTHU OOydYarommxcs, GopMHpyeMOit
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
YMEHHUE Jle7laTh OOOCHOBAaHHBIC 3aKIIOUEHHUS Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEILHOCTH, TOTOBHOCTH OCYIIIECTBIISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KapTHUHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yYHUBEpCAJIbHbIE y4yeOHble JelcTBUS (TIO3HABaTENbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUCCKUE 3HAHWUS W  yHUBEpPCAJIbHBIC ydeOHBbIC JCHCTBUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENbHO  (QOPMYNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHSATUN (BBIIETATH MX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TIOHITHS JJIT OOBSICHEHUS (DaKTOB U SIBJICHHIM
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHUI B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, TPUMEHEHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI [UJIs J10Ka3aTeJbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3THYHBIC METOIBI MPHU TIOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (QU3NYSCKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHMBePCAIbHBIMH KOMMYHHKATHBHBIMU 1€CTBUSAMM:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIBHO BBIMOJIHEHUS TMpeiiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JIAraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (POPM B3aUMOJICHCTBUS NP PEIICHNN yIeOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid ¢ YYETOM MHEHHUHM YYaCTHUKOB, OOCYXIaTh pPE3YJIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS [UIsl BBISBIEHUS MpPOOJeM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IO3HABATEJIbBHYIO JIESITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEHN U MPENOYTECHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATEJILHOM  peduiekcuu Kak  OCO3HaHUSs
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, HHTEPIIPETAIIUH U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallusAX, CBS3aHHBIX ¢ Ouonorueir. B mporpamme mnpeaMeTHbIe
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

yYMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKMX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEJIMYUHAMU, OOBSCHEHHE IOJYYCHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHoOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH MOJIYyYEHHBIC 3HAHHS ISl OOBSICHEHHS OMOJOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpele, MOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIJICHHOE HaCJeJ0BaHNEe, COCTABJISATh CXEMBbI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HUHGPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037]aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJH OUOJIOTHH B CHCTEME HAy4IHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YE€JIOBEKa IS pEIICHUS KU3HECHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IeMu MUTaHUuS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtea K. M. baspa, uepenoBaHus rjiaBHbIX HalpaBiICHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, TMPOIECCOB W SBJICHUH, OpPraHM3aIus W TPOBEICHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeIaTh BBIBOJIBI HA OCHOBAHHWH TIOJYYCHHBIX PE3YJIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BWI000pa30BaHUs, MPUCTIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE MPUMEHSTH MOJTYYEHHBbIE 3HAHUA IS OOBSCHEHUS OMOIOTHYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JII0/ICH, COOMI0OIEHUSI HOPM IPaAaMOTHOTO MOBEJICHUS B OKPYXKAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeICTBa MacCOBOW MH(OpMAIMU, HAYIYHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011as Ononornyeckyro MHGOPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
HCTIIOJIB30BATh MTOHATUHHBIN armapar OuoJIoruu.



TEMATHUYECKOE IINIAHUPOBAHUE

10 kaace
KoJsinyecTBo yacoB
DJIeKTPOHHbIE
Ne IIpakTHYeckue
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/ KoHTpoJbHbIe padoThI U
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
n padoTsI JadopaTopHbIe eCVDCRI
padoTsbI pecyp
bu6morteka [IOK
1 | buosorus Kak Hayka 2 0.5 https://m.edsoo.ru/7f41
c292
bu6moreka [IOK
2 | )KuBble CHCTEMBI U KX OpraHU3aIus 1 https://m.edsoo.ru/7f41
c292
bu6moreka [IOK
3 | XuMu4ecKuii COCTaB U CTPOECHUE KIIETKH 8 1 https://m.edsoo.ru/7f41
€292
bubmmoreka [IOK
4 YKusHenesaTenpbHOCTh KIETKU 6 https://m.edsoo.ru/7f41
€292
Pa3mHOkeHne 1 HHANBUAYAIbHOE bubmorexa LIOK
5 AMBHIY 5 1 1 https://m.edsoo.ru/7f41
pa3BUTHE OPraHU3MOB 292
OO111ee KOJIMYECTBO YacOB 99 1 25



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 kiaace

KoJunyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM IIpakTuyeckue (ungpossbie)
n/n NMPOrpaMmblI Bcero KoHTpoJsbHbIe padoThI o0pa3oBaTe/ibHbIE
padoTsI U J1aDopaTopHbie | pecypchbl
padoThI
1 HacnencrBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubnuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
2 Cenexuust opranu3mMoB. OCHOBBI 4 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
3 IBOTIOUHOHKAs GUOTIOT K 10 ! ! https://m.edsc%f).ru/7f41cc74
OO61Iee KOJIMYECTBO YacoOB 22 1 2.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

12 xiacc

Kouu4yecTBO 4yacoB DJIeKTPOHHBbIE
No /n HaumeHoBaHue pa3aeioB u KoHTpobHbIe IIpakTuyeckue (ungpossbie)
TeM MPOrpaMmbl Bceero padoThbI o0pa3oBaTe/ibHbIE
padoThbI
U J1aDopaTopHbIe pecypcbl
padoThI
Bo3HUKHOBEHHE U Pa3BUTHE bubmorexa HOK
1 P 9 0.5 https://m.edsoo.ru/7f4
JKU3HU Ha 3eMIie
lcc74
Opraau3Mbl U OKpy>Karorias bubmmorexa [TOK
2 6 1,5 https://m.edsoo.ru/7f4
cpena lcc74
CoobLecTsa 1 bu6moreka [IOK
3 m 7 1 0.5 https://m.edsoo.ru/7f4
9KOJIOTHYECKUE CUCTEMBbI
lcc74
OBILIEE KOJIMYECTBO YACOB IT1O 29 1 25

ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounuecTBo yacoB

No [IpakTuyeck JNara DJIeKTPOHHBbIE HU(PPOBHIE

. Tema ypoka KoHTpoabH | Me u o0pa3oBaTe/bHbIE
n/n Bcero U3ydeHus

ble padoTbl | 1adopaTopH pecypcsl
ble padoThl
BBOoaHBIN HHCTPYKTaX,[IEPBUYHBIN bubnuoreka [IOK

1 uHcTpykTax no T.b.buonorus B cucreme 1 https://m.eds00.ru/863e6122
HAYK https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

2 [IpakTuueckas padora Ne 1 1 05 bubnuoreka [JOK
«Mcnonp30BaHNe pA3TMYHBIX METOJIOB MPH ' https://m.eds00.ru/863e6122
M3y4eHUN OHMOJIOTHIECKUX 0OHEKTOBY

3 buonoruueckue cuctemsbl, MPOLECCHl U UX 1 bubnuoreka [IOK
HU3y4YCHHE https://m.edso0.ru/863e6564

4 XuMu4ecKui cocTaB KiIeTku. Boja u 1 bubnuorexa [JOK
MUHEPATbHBIE COJIA https://m.edso0.ru/863e674e

5 benku. CocTaB u cTpoeHue 06ei1KoB 1 Et?gFﬁ%T:ci%gg}éGBeGbm
depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHas padorta Ne 1

6 «M3ydeHne KaTaTUTHYECKON aKTUBHOCTH 1 0.5 Egg?ﬁr?:;%gg}é%%b?z
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WU T '
KaTaJia3bl)»

bubnuoreka [JOK

! Y TIEBOJIBL. JIMIH ! . https://m.edso0.ru/863e6870

bubnuoreka [JOK

8 Hyxienrosbie kucnorsl. AT® . https:// m.edsoc])_.[ ru/863e6d5c
Hcropust u MeTO1bl U3yUEHHUSI KIETKU. Butmorexa [IOK

9 Knerounas teopus. Kierka kak nenoctHas 1 https://m. eds0o.ru/863¢6¢88
YKUBasi CUCTEMA T '

10 XUMHYECKUI COCTaB U CTPOCHHE KIIETKU 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CrpoeHnue 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «/3yueHue

bubnuoreka [IOK

11 CTPOCHHS KIETOK PACTCHUM, KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOIIPENapaTax U UX ONHCAHUEC)

bu6mmoreka [{OK

12 OOMeH BeIecTB Wi MeTab0Iu3M https://m.edsoo.ru/863e766¢

bu6moreka [IOK

13 PotocunTes. XemoCHHTES https://m.eds00.ru/863e7c98

. bu6mmorteka [IOK
14 Juepreriieckmii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIETKU. [[eleHne KIeTKH.
M ) 0
15 <<HH;(§)J1310H:2:IEZL1\TISI§§§§ 13 ii%ii:f I?OH‘II/IKa 0.5 bubmorexa LOK
a ' https://m.edsoo.ru/863e7dc4
KOpeIIlKa JTyKa Ha TOTOBBIX
MHUKPOTIpEIiapaTax»

16 buocunTes 6enka. Peakuusi MmaTpuaHOTO bubnuorexa [JOK
CHHTE3a https://m.edso0.ru/863e796e

bu6moreka [IOK

17 Tpancnsmus — 6nocuHTe3 OENKa https://m. edsoo.ru/863e796¢

18 Hexerounsie GopMbI )KU3HU — BHPYCHI bubmmorexa LIOK

https://m.eds00.ru/863e7540
bu6mmoreka [IOK

19 @opMbI pa3MHOKEHUSI OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edso0.ru/863e831e
. bubmuoreka [JOK
20 Metios https://m.eds00.ru/863e7f4a
OO0pa3oBaHuEe U Pa3BUTHE MOJIOBBIX KICTOK.
0) . JIab 6ota Ne
| s Taoorurouaspaor X os B LOK
' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
WnnuBuayanibHOE pa3BUTHE OPraHU3MOB
29 3AYET

"Ku3HeneaTensHOCTh KIIETKH"



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

11 kaace

KoaunuyecTBo 4acoB

Ne Tema vDoKa KouTpoan ?E arrHeck Mara DJIeKTPOHHBbIE HU(PPOBHIE
n/n yp Bcero | Hble u3ydyeHusi | odpa3zoBaTesibHbIE PeCYPChI
J1a00paTOPHBI
padoTsI
e padoThl
BBoaHBIN MHCTPYKTaX, IIEPBUYHBIN
1 I/IHCTIl Tax nop}lI"KB FeHeana — HayKa o 1 bubmorexa LOK
PYK o K https://m.eds00.ru/863e86f2
HAaCIEACTBEHHOCTH U M3MEHUYMBOCTU

2 3aKOHOMEPHOCTH HACTEAOBAHUS IPU3HAKOB. 1 bubnuorexa [JOK
MoHoTHOPHIHOE CKPEITUBAHKE https://m.eds00.ru/863e8878

3 JlurnbpuHoe CKpeImnBaHue. 3aKOH 1 bubnuotexa [JOK
HE3aBMCHUMOI0 HACJIEJOBAHMS TPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HaclleZJOBaHUE MTPU3HAKOB.

JlabopaTtopnast pabota Nel«3ydenue
4 pe3ynbTaTOB MOHOTHOPHUTHOTO U 1 0.5 bubmmorexa LIOK
' https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha TOTOBBIX MUKpPOTIPENapaTax»

5 I'eneruka nona. HacnenoBanue npu3HaKoB, 1 bubnuoreka [JOK
CLEIUIEHHEIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTs. Henacnencreennas
M3MEHYUBOCTh. JJaboparopHas padoTa Ne 2
N3yuenne MoauduKamoHHOM bubnuoreka [JOK

6 1 0.5 _

U3MEHYMBOCTH, TIOCTPOCHUE https://m.edsoo.ru/863e8efe
BAapHUAIIMOHHOTO PAJla M BApUAITHOHHOMN

KpUBO»

HacnenctBeHHas ”3MEHYHBOCTb.

7 JlaGopatopHas padota Ne 3«AHanu3 1 05 bubnuoreka [IOK
MyTalui y [po30¢uiibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTpernaparax»

8 I'enetuka yenoBeka 1 Eubmorexa TOK

https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

HacneacTBEHHOCTH M U3MEHYMBOCTD

; OpraHu3moB"
10 Cenekuus Kak HayKa U IIpoLiecc BH6J_IHOTeKa LOK
https.//m.edso00.ru/863e9214
1 MeTo1bl M JOCTUKEHHUSI CEIEKIUHN PACTEHUI bubnuotexa [JOK
U KUBOTHBIX https://m.eds00.ru/863e9214
12 BroTexHOIOTHS KaKk OTPaciib MPOU3BOJICTBA bubmmorexa LIOK
https://m.eds00.ru/863e9336
13 DBOJIIOIHS U METOJIbI €€ U3yUeHUs bubmorera [JOK
https://m.edsoo.ru/863ea20e
14 WcTopus pa3BuTus npeacTaBieHuit 00 bubnnorexa [JOK
SBOJIOITHHA https://m.edso0.ru/863e9570
bu6mmoreka [IOK
15 Miripoososrotus https://m.edsoo.ru/863e9cle
[Tomymsius Kak JIeMEeHTapHas eIUHUTA
16 BHIa U dBoJIonnu. JlabopaTopHas pabora 05 bubnuoreka [IOK
Neo 4 «CpaBHEeHUE BUAOB 110 https://m.edsoo.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
17 JIBmKyImue cuitbl (3JIEMEHTapHBIC bubnuoreka [IOK
(haKTOpBI) FBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
18 EcrectBennsiii 0TOOp 1 €10 GOPMBI httos://m.edsoo.ru/863e9ed0
Pe3ynbratel sBosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BH1000pazoBanue. JlaboparopHas padoTa bubnnorexa [JOK
19 0.5
Ne 5 «Onucanue npucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
20 HampaBneHnus 1 myTH MaKpO3BOIIOIIUI Bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
21 HeoOGpatumocTs 3BoIIOLIUN bubnuorexa [IOK



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

https://m.edsoo0.ru/863e9cle

22

ayer "DBoNOLMOHHAA OMOIOTHS"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME.

22

2,.5



https://m.edsoo.ru/863e9c1e

12 kiaace

KoaudecTBO 9acoB

Ne Tema vooKa KouTpoan ?E artrecku Mara DJIeKTPOHHBbIE HU(PPOBHIE
n/n yp Bcero | Hble u3ydyeHusi | odpa3zoBaTesibHbIE PeCYPChI
J1a00paTOPHBI
padoTsI
e padoThl
BBoHBIN HHCTPYKTAK, ISPBUYHBIN
1 HHCTPYKTAX nop'}l,"KB I/ICTopml YKA3HU HA 1 bubmorexa HOK
PyE . P https://m.edsoo.ru/863ebd16
3emiie U METO/Ibl €€ U3yUeHUS
9 ['MnoTe3bl NPOUCXOXKIACHUS KU3HHU HA 1 bubnuorexa [JOK
3emie https://m.edsoo.ru/863ea5a6
3 Pa3BuTune *u3HM Ha 3eMiie 10 3pam U 1 bubmuorexa [JOK
Mepuo1am https://m.edsoo.ru/863ea6be
OCHOBHBIE ATarbl YBOJTIOIUN
PacCTUTENBHOTO U KUBOTHOTO MUDA. Eu6 10K
nonmoTexa
4 [IpakTuueckas padora Ne 1 «M3yuenue 1 0.5
P P z’q https://m.edsoo.ru/863ea8bc
HCKOIIaeMBIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHasi cucTemMa OpraHu4ecKoro bubnuoreka [JOK
5 1
MHpa https://m.edsoo.ru/863ea48e
bub OK
6 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 1 nosmotera I
https://m.edsoo.ru/863eac2c
7 JBuxymue cuibl ((hakTops) 1 bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
8 OcHOBHBIE CTaIMU IBOJIOLUHU YEJIOBEKA 1 bubmmorexa [JOK
A t https://m.edso0.ru/863ebd16
9 Yenosedeckue pacsl U IPUPOIHBIE 1 bubnuoreka [IOK
ajanTalui 4ejIoBeKa https://m.edsoo0.ru/863eaea?2
10 Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 1
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https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eaea2

3emie

Okosnorus Kak Hayka Cpenbl 0OUTaHUS U

bu6mmorexa [{OK

11
IKOJIOTHYeCcKHe (DaKTOPBI https://m.edsoo.ru/863ebd16
Abunotnueckue pakropsl. JlaboparopHas
12 pabora Ne 1. «Mopdoornaeckue 0.5 bubmmoreka [JOK
OCOOCHHOCTH PAaCTECHHUI U3 Pa3HBIX MECT ' https://m.edsoo.ru/863eafec
oOUTaHUS.
JlabopaTtopHnas pabota Ne 2. «Biusinue
13 CBETa Ha POCT U Pa3BUTHE UEPCHKOB 1 bubmorexa HOK
P P P https://m.edso0.ru/863eb10e
KoJieyca
bu6moreka [IOK
14 b
HOTHHCCKHE (aKTOpbI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
15 nonyisituu. [Ipaktudeckast pabora Ne 2 05 bubnuoreka [IOK
«[ToacY€T MIOTHOCTH MOMYMISAUN pa3HbIX ' https://m.eds00.ru/863ebd16
BHUJIOB PACTECHHI»
bu6mmoreka [IOK
16 CooOmuiecTBa OpraHu3MoB — OHOLIEHO3 httos://m.edsoo.ru/863eba6a
bu6mmoreka [JOK
17 C)
KOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) httos://m.edsoo.ru/863ebA46a
OcHoBHBIE TIOKa3aTeNIN YKOCUCTEMBI.
. bu6mmoreka [JOK
18 Dkonoruveckue nupamuabl. CBoiicTBa
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
bubmuoreka [JOK
19 IT
PHPOAHBIC SKOCHCTEMH https://m.eds00.ru/863ebd16
bubmuoreka [JOK
20 An
TPOIOTCHHRIE SROCHUTEMEL https://m.edso0.ru/863ebd16
buocdepa — riobanbHas sxocucTeMa
bu6mmoreka [JOK
21 3emiu 3aKOHOMEPHOCTH CYIIECTBOBAHUS

6uocdepsl YenoreuecTBo B Grochepe

https://m.edsoo.ru/863ebb5e
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3emuin. CocyliecTBOBaHHE IPUPOJIbI U

YeJI0BEYECTBA
22 3ayer" DKONOrnYeCKue CUCTEMBI" 1
OBIIEE KOJIMYECTBO YACOB I10 99 95

[TPOTPAMME.




IIpoBepsieMmbie TPeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaresabHOM nporpammsl (10 kiaacce)

Kon
MIPOBEPSIEMOTO
pe3ysbTara

[IpoBepsiemble MpeIMETHBIC PE3YIbTAThl OCBOEHHUS OCHOBHOW 00Pa30BaTEIbHOM MPOrpamMMbl
CpeaHero oo01Iero 0opa3zoBaHus

1

ChopMUpOBAaHHOCTh, 3HAHUKW O MECTE€ M POJU OHOJOTMM B CHUCTEME HAYyYHOT'O 3HAHUS
€CTEeCTBEHHBIX HAayK, B (DOPMHUpPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U
HAy4YHOT'O MHUPOBO33PEHMUsI; O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
O6uosiornu; GyHKIIMOHAILHON IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS dKU3HEHHBIX 3a7a4

YMeHue packpbiBaTh cojepkaHue OHOJOTMYECKUX TEPMHHOB M TIOHATHUM: >KU3HB, KIIETKA,
opranu3zM; Merabonu3M (0OMEH BeIIeCTB U  MPEeBpallleHHEe JSHEPruu), ToMeocTa3
(camoperyssiiiusi), ypOBHEBas  OpraHW3alMs  JKUBBIX  CHCTEM, CaMOBOCHPOW3BEJCHUE
(penpoayKIrs), HACJIEeICTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE

YMeHue BBIMOHATD TAO0OPaTOPHBIE U MPaKTHYECKHUE paboThI, COOII0IaTh TpaBHiia P padoTe ¢
y4eOHBIM U JTa00PaTOPHBIM 000PYI0BAaHUEM

YMeHue BiaieTh METOIaMH HayYHOT'O MO3HAaHUS B Ouosioruu (HaOJIoJeHHe U OMHCAHUE KUBBIX
CUCTEM, TPOLIECCOB U SIBJICHUI; OpraHU3alMs U IMPOBEJACHHE OHOJOTUYECKOTO IKCIICPUMEHTA,
BBIJIBUKEHHE TUIOTE3bl; BBISBICHUE 3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEJIMYHHAMU,
00BSICHEHHE MOTYYECHHBIX PE3YJIHTATOB, UCIIOIH30BAHHBIX HAYYHBIX TIOHSTHI, TEOPUN U 3aKOHOB;
yYMEHUE JIeTaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIBTATOB)

YMeHre BBIICNATH CYIIECTBEHHBbIC IPU3HAKH BUPYCOB, KIETOK NPOKAPUOT € IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH IMPOIIECCOB OOMEHA BEIIECTB U
NpEeBpaIeHUsT YHEPTUU B KJETKe, (OTOCHHTE3a, MIACTHYECKOTO M HHEPreTUYecKOro oOMEHa,
XEMOCHUHTE3a, MUTO03a, MEi03a, OIIOAOTBOPEHHS, PA3MHOKECHHS, WHIUBUIYATIBHOTO Pa3BUTHUS
opraHusma (OHTOreHe3)

YMeHrne TpUMEHSTh TOJNYYCHHBbIE 3HAHWS MJis1 OOBSACHEHHS OWOJIOTMYECKHX IPOIECCOB U
SIBJICHUH, 11 MIPUHATUS MPAKTUUYECKUX PEIICHUIM B MOBCEIHEBHOM HU3HU B LIENAX 00ECTICUCHUS
0€30MacHOCTH CBOETO 3JI0POBbsI W 3JI0POBbSI OKPY’KAIOMIUX JIIOJIEH, COOJIIONCHUS HOPM




IPaMOTHOTO TMOBEJEHUS B OKPYXKAIOIIEW MNpPUPOAHOW cpene; NOHMMaHHE HEOOXOIUMOCTHU
UCIIOJIb30BaHUSl JIOCTHXKEHHM COBPEMEHHON OMOJIOTMM M OMOTEXHOJOTHHA AJI1 PALMOHAIBHOIO
IPUPOIONOJIB30BAHUS

YMeHrne KpUTUYECKH OLIEHMBaTh W MHTEPIPETHUPOBATH HHPOPMALUIO OHUOJIOTHMYECKOIro
collepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYUYHbIE 3HAHMS W3 Pa3NUuHbIX HcTOouyHUKOB (CMU,
HAy4YHO-TIONYJISIPHBIE MaTepuaibl); AITHUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B
OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTUU

YMeHue co3iaBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111asi OMOJOTUYECKYIO
MHPOPMAIIO M3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO HCIOJB30BaTh TOHSATHUHHBINA ammapar
ounonoruu

IIpoBepsieMmble TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHUS OCHOBHOM
o0pasoBareabHOIl mporpammsl (11 kiacc)

Kon
IPOBEPSEMOTO
pe3yJsibTaTa

[TpoBepsieMbIe TTPEAMETHBIC PE3YJIBTATHl OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBbI
CpeaHero oo0IIero 0opa3oBaHus

1

YMeHue uznaraTth OMOJOTUYECKUE TEOpHUH (KJIETOYHAsl, XPOMOCOMHAsI, MyTallMOHHAs ), 3aKOHbI
(I'. Mengens, T. Moprana, H.M. BaBumoBa) m ydeHus (0 IEHTpaX MHOTrooOpasus H
MPOUCXOXKACHUS KyJIbTypHbIX pacteHuid H.M. BaBwioBa), omnpeaensTh TIpaHULBl UX
IPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHre NpUMEHATh TOJy4YeHHbIE 3HaHWUS Ui OOBSICHEHHS OUOJOTMYECKUX IPOIECCOB U
SABJICHUM, JUIsI TPUHATUA MPAKTUYECKUX PEUICHWA B TOBCEJHEBHOM JKM3HM B LEIAX
obecrniedyeHus: 6€30MaCHOCTH CBOETO 3/I0POBBS U 3[0POBBSI OKPY)KAIOIINX JIIOJIEH, COOMIOCHUS
HOPM TPaMOTHOTO TOBEJEHHUSI B OKPYXKAIOIIel MPUPOTHON Cpelie; MOHUMaHue He0OX0IUMOCTH
UCIIOJIb30BaHUS JTOCTHXKCHU COBPEMEHHOM OMOJIOTUM M OMOTEXHOJIOTHH JUIsl PallMOHAIBHOTO
IPUPOIONOJIH30BAHUS

VYMeHue peuiaThb 3JICMCHTAPHBIC TCHECTUYICCKUC 3aJa49 HAa MOHO- U ,Z[I/IFH6pI/II[HOG CKpCIIMBAHUC,
COCINICHHOC HACJICAOBAHHC, COCTaBJIATh CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIMBAaHUA  OJIA
NpcaAcCKasaHusg HACJICAOBAHNUA IIPU3HAKOB Y OpraHnu3MOB




YMeHue BBINOIHATH Ja00paTOPHBIE U PaKTUUECKUe paboThl, COOMIOAATh IpaBuia Ipu padoTe
C Y4eOHBIM U Ja0OpPaTOPHBIM 00OPYIOBAHHEM

YMeHrne KpUTHYECKH OLIEHMBaTh W HMHTEPHPETUPOBATH HHGOPMALMIO OHOJIOTHYECKOTO
coJlepKaHMsl, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS M3 PA3NMUHBIX HCTOYHUKOB (CMMU,
HAyYHO-TIOMYJISIPHBIE MaTepualbl); ATHYECKUE AacHeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
OMOJIOTMHU, MEUIIMHE, OMOTEXHOJIOT U

YMeHue co3gaBatb COOCTBEHHBIC IHUChbMEHHBIE UM YCTHBIE CcooOOIIeHus, 00001mas
OuoJIoruvecKkyro HMHGOPMAIMI0 U3 HECKOJbKUX HMCTOYHHMKOB, T'PAMOTHO HCIOJIb30BAThH
NOHSITUMHBIN anmnapaT OUOJIOTHU

IIpoBepsiemble TPeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaresibHON MporpaMmmbl 12 Kiacca

Kon
IIPOBEPSEMOTO
pe3yibTara

[TpoBepsieMble TTPEAMETHBIC PE3YIIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeILHON MPOTPaMMBbl
CpeaHero oo0Iero 0opa3oBaHus

1

CdopMUpOBaHHOCTh 3HAHUM O MeCT€ W POJM OHMOJOTMU B CHUCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAYYHOTO MUPOBO33PEHUS; O BKJIAJEC POCCUHCKUX M 3apyOEKHBIX yUEHBIX-OUOJIOTOB B Pa3BUTHE
O6unonornu; GyHKIMOHATBEHON IPAaMOTHOCTH YE€JIOBEKA JJIs PEIICHUS )KM3HEHHBIX 3a/1a4

YMeHne packpblBaTh COACp)KAHUE OHOJOTMYECKUX TEPMUHOB W TIOHATHUM: BHJI, TOMYJISIUS,
reHoOH ], DBOJIOIHUSA, JBIKYIIME CUJIbI  ((PaKTOphI) OSBOJIOIUH, IPUCIOCOOIICHHOCTH
OpraHu3MOB, BHUJ000pa30BaHUE, OKOJOTHYECKHME (HAKTOPHI, OSKOCHCTEMa, MPOIYIICHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, 1IeNM MUTaHUs, YKOJIOTHYecKasl mupamMuaa, OuoreoreHos, omocdepa

YMenue uznarate Ouonoruyeckue teopur (3BoiitormoHHast Teopust Y. JlapBuHa, cUHTETHUECKAs
TEOpHsl 3BOJIIOIMHU), 3aKOHBI W 3aKOHOMEpPHOCTH (3apopsimieBoro cxoactsa K.M. bapa,
Yyepe0oBaHus TJIaBHBIX HampaBieHnd u myTeit sBomonnn A.H. CeBeprioBa, yueHus o 6uocdepe
B.W. Bepnajackoro), onpeaensiTh rpaHUIbl UX MPUMEHUMOCTH K KMBBIM CHCTEMaM

VYMeHue BJIaACTh MCTOJaMM HAYYHOI'O IIO3HAHHA B OonoJIoruu (H36JHO,Z[GHI/IG N OIIMCAaHHC KHNBBIX
CUCTCM, IIPOLCCCOB U ﬂBJ'IGHHfI; opranm3anuvsa W IIPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,




BBIJIBUJKCHUC THUIIOTC3bI; BBIABJIICHUC 3aBUCHMMOCTH MCKAY MHCCICAYCMBIMU BCJIWMYMHAMU,
OOBSICHCHHE IMOJYUYCHHBIX PC3YJIbTAaTOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ H 3aKOHOB,
YMCHHUC [€J1aTh BBIBOJAbBI HA OCHOBAHUU ITOJTYUCHHBIX pGSYJIBTaTOB)

YMeHre BBIICTATHh CYIIECTBCHHBIC IPHU3HAKK CTPOCHHUS OHMOJIOTHYECKUX OOBEKTOB: BHUIOB,
NOMYJISAIUH, TPOAYIEHTOB, KOHCYMEHTOB, pPEAYIEHTOB, OHOTEOIICHO30B M DKOCHUCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACIEACTBEHHONH  W3MEHUYMBOCTH, €CTECTBEHHOrO0  OTOOpa,
BUJI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH OPraHWU3MOB, JCHCTBHUS JKOJIOTMYECKHX (DAKTOpOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MIOTOKA YHEPTUU B 3KOCHCTEMAaX, aHTPOTIOTEHHBIX U3MEHEHUH B
OKOCUCTEMAxX CBOCH MECTHOCTH, KpPYroBOpPOTa BEIIECTB W OHOTCOXUMUYECKHX ITUKIOB B
ouocdepe

YMenue NPpUMCHATH IIOJYYCHHBIC 3HAHUA JIA OOBSICHEHHUST OMOJIOTMYECKHUX ImponecCoB M
HBHQHHﬁ, IJIA TIPUHATUSA IMPAKTUICCKUX pCIHGHI/II;’I B HOBC@}IHGBHOﬁ KHU3HHU B LOCIIAX obecrieyeHus
0€30MMacHOCTH CBOET0 300pOBbAd W 3O0POBbA OKPYXKAKOIIHUX JHO]IGﬁ, CO6J'IIOJI€HI/I$I HOpM
I'paMOTHOI'O IIOBCIACHHA B Opr}KaIOIHGﬁ I'[pPIpOI[HOﬁ cpeac, ITOHUMAHUC HCO6XOI[I/IMOCTI/I
HCIIOJIb30BaHUA I[OCTI/I}KGHI/Iﬁ COBpCMCHHOﬁ OMOJIOTUH JJIA pPaduOHAJIBHOT O
IMPUPOAOITIOJIb30BaAHUA

YMeHue pemarh dJIeMeHTapHble OMOJIOTMYECKUE 3a/1a4, COCTABIIATh CXEMBI MIEPEHOCA BEILIECTB U
SHEPrUU B HKOCUCTEMAX (LIETIH MUTAHUSI)

YMeHure BBIMOTHATH Ta00paTOPHBIE U TIPAKTHYECKUE pabOThI, COOI0IaTh MpaBuiia Mpu padoTe ¢
y4eOHBIM U JTA00PATOPHBIM 000PYI0BaHUEM

YMeHrne KpPUTHMYECKHM OLIGHWBATh W HMHTEPIPETUPOBATH HH(OpPMAIUI0 OHOJIOTHUYECKOTO
COJIepKaHMsl, BKJIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHHMS U3 pa3UyHbIX HCTOYHUKOB (CMU,
HAyYHO-TIONMYJISIPHBIE MaTepHalibl); pacCMaTpUBaTh TIJIOOAIBHBIE JKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UITHIO

10

YMeHnue co3naBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHUS, 000011ast OUOIOTHIECKYIO
UHPOPMAINIO W3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO WCTOJIb30BaTh MOHSITHHHBIA ammapar
Oounonoruu




IIpoBepsiemble 3s1eMeHTHI conepskanus (10 kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COEPIKAHUS
1 buosiorus xak Hayka
1.1 |buonorus - Hayka o *uBOH npupoje. Posnb 6uosoruu B (GOpMUPOBAHUU COBPEMEHHOM HAYUYHOM KapTHHBI
mupa. Cucrtema OMOJOTHYECKUX HAYK
1.2 |Meroapl NO3HAHMS KUBOM MPUPOBI (HAOIIOeHIE, SKCTIEPUMEHT, ONIMCaHNe, U3MEpPEHHE, KiIacCu(uKaIms,
MOJICIMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa JIAaHHBIX )
2  |’KuBble CHCTEMBI M HX OpTraHu3alus
2.1 |’Kupble cuctembl (OMOCHMCTEMBI) Kak MpeaMer wu3ydeHus Ouonoruu. CBoicTBa OHMOCHCTEM U HX
pazHooOpaszue
2.2 |VYpoBHM oOpraHu3anuyl OHOCHCTEM: MOJCKYJISIPHO-TCHETUYCCKUH, KIETOYHBIM, OpPTraHU3MCHHBIMH,
NOIYJISIIIMOHHO-BUIOBOM, IKOCUCTEMHBIN, OMOChepHbIH
3 | XUMHUYECKHI COCTaB U CTPOCHHUE KIETKH
3.1 |Xumudeckuil cocTaB KJIETKH. XHUMHUYECKHE OJJIEMEHTHI: MaKpOXJIEMEHTHI, MHUKpOdJIeMeHThl. Boma wu
MUHEpaJibHble BemecTBa. DYHKIMM BOJBI W MHUHEpPAIbHBIX BemlecTB B KieTke. [lognepskanue
OCMOTHYECKOT0 OanaHca
3.2 |benku. CoctaB u cTpoeHHE OEIKOB. AMUHOKUCIOTHI - MOHOMEpHI OenkoB. HezameHnMbie U 3aMEeHUMBIE
AMUHOKHUCJIOTBI. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKyNbl (mepBUYHAS,
BTOpUYHAs, TPETUYHAs W UYETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBOMCTBa OenkoB. buonormueckue
GbyHKIMN OCIIKOB.
®epmeHThl - Ouonormveckue karammsaTtopbl. CTpoeHune (QepMeHTa: aKTHBHBIM IIEHTp, CyOcTpaTHas
cnetuduunocts. Kodhepmentsl. Butamunsl. OTnnuns ¢epMeHTOB OT HEOpraHMUECKUX KaTalu3aTopoB
3.3 | YrneBompl: MOHOcaxapuabl (TIrOKo3a, pubo3a U Je30KcHpruO03a), Aucaxapuabl (caxaposa, JIaKTo3a) H
noJucaxapubl (Kpaxmal, TJIMKOTeH, eJUT0103a). bruosorndyeckue QyHKIMH YTIEBOIOB.
Jlumuppl:  Tpurmunepuabl, crepounabl, Gochomumuasl. ['wapodunsHO-TUAPOPOOHBIE  CBOWCTBA.
buonornueckue ¢pyHkimu nunuaoB. CpaBHEHHE YITIEBOIOB, OCJIKOB U JIMMUAOB KAK HCTOYHUKOB SHEPTUHU
3.4 |Hykneunosbie kucinotel: JJTHK u PHK. Hykneotuasr - MoHOMEpPBI HYKIEMHOBBIX KHCTIOT. CTpoeHHE H

¢bynkiuu JIHK. Ctpoenue u pynkiuu PHK. AT®: crpoenne u pyHKImm




3.5

[Mutonorus - Hayka o knetke. Knetounas reopus. MeTobl n3y4eHust KIETOK

3.6

Krnerka kak nenoctHast kuBas cuctema. OOmMe NpU3HAKK KIETOK: 3aMKHYyTas HapykHas MemOpaHa,
mouiekyabl JIHK kak reneTuueckuil annapar, cucreMa CUHTe3a Oeka

3.7

Tunsl KJIETOK: 3yKapuoTHuecKas M mpokapuoTudeckas. OCOOEHHOCTH CTPOCHMSI MPOKAPUOTUUYECKON
kiaeTkd. Kinerounas crenka Oaxtepuil. CTpoeHue 3yKapUOTHUYECKOM KiIeTKd. (OCHOBHBIE OTJIMYHUS
pPacCTUTENIbHOM, )KUBOTHOW U T'PUOHOM KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK - KJIETOYHAs CTEHKAa, INIMKOKANIMKC, UX (pyHkiuu. [lnasmatuyeckas
meMOpaHa, ee cBoiictBa M (yHkuuu. Lurommasma u ee opranouabl. OnHOMEMOpaHHBIE OPTaHOUIBI
KJeTKu: sugomnazmarrudeckas ceth (JIIC), anmapat ["onbaxu, mu3ocomel. [1oayaBTOHOMHBIE OPTaHOU/IBI
KJIIETKM: MUTOXOHJpWH, IacTtuipl. llponcxoxaeHue MUTOXOHAPUM W IJIACTUA. Buasl mimacTuni.
HemeMOpanHnbie OpraHoujibl KJIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHTP, PECHUYKH, >XKTYTHKUA. DYHKIIUH
OpraHoOMJOB KJIETKU. BKiItoueHus

3.9

Snpo - perynstopHblil 1eHTp kieTku. CTpoeHue snupa: siepHas 000JI0UKa, Kapuoruia3ma, XpOMAaTHH,
AJIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

>KI/I3H€II€}ITCJII>HOCTL KJICTKH

4.1

OOmeHn BemiecTB, WIM MeTabOMM3M. AcCHMHISAIUSA (TUTACTUYSCKUH OOMEH) W TUCCUMUIISALIUS
(oHepreTUyecKuii OOMEH) - JBE CTOPOHBI €JIMHOrO Ipolecca Meradonm3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U TeTepoTpodHBII. Posih hepMEeHTOB B 00MEHE BEIIECTB M IIPEBPAIICHUN SHEPTUHU B KIICTKE

4.2

®orocunte3. CBeroBas u TemHOBas (Ha3wpl ¢oTtocuHTe3a. Peakmuu dortocunresa. DhHEKTUBHOCTH
dotocunTesa. 3naueHue GOTOCHHTE3a A KU3HU Ha 3emiie. BrnusHue ycnoBuii cpenbl Ha (GOTOCUHTE3 U
CIIOCOOBI MOBBIIICHUSI €T0 TMPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XeMOCHHTE3UpYIomue OakTepuu. 3HAaUCHUE XEMOCHHTE3a JIJIS J)KU3HU Ha 3eMJie

4.3

DHepreTuueckuii oOMeH B KJeTKe. Paciieruienne BemiecTB, BBIACICHUE W aKKyMYJIWPOBAHHE SHEPTUH B
KJIETKe. DTambl 3HepreTudeckoro oomena. ['nmukonus. bpoxkenne u ero Buabsl. KucimopomHoe okucieHue,
WIH KJIETOYHOE JbixaHue. DPGHEeKTUBHOCTHh YHEPTETUYECKOT0 0OMeHa

4.4

Peakrmun wmatpuunoro cuHTe3a. [‘enetmueckas wHpopMmanus u JIHK. Peammszanus reHerndeckoi
nHbopMaIu B KIeTKe. [ eHeTHYecKuid KOJ M ero cBoicTBa. TpaHckpummms - MatpudHbidi cuHTe3 PHK.
Tpaucnsimus - 6nocuntes 6enka. KonupoBanue amuHokuciaor. Pons pubocoM B OnocmHTe3e Oenka




4.5

Heknerounsle ¢popmbl xu3HH - BUpychl. Uctopust oTkpeiTis BupycoB (.M. MBanoBckuii). OcoO0eHHOCTH
CTPOEHUSl U KU3HENEITEIbHOCTH BUPYCcOB. bakrepmodaru. boie3Hu pacTeHMid, )KUBOTHBIX U YEJIOBEKA,
BbI3bIBa€Mble BUpycamH. Bupyc umMmyHoaedpuuurta uenoBeka (BHUY) - Bo3Oymurens CIIM/a.
[TpoduitakTrika pacupoCTpaHEHHs] BUPYCHBIX 3a00J1€BaHUN

Pa3smuoxenue u HHANBUAYaJIbHOC PA3BUTHC OPIraHU3MOB

5.1

Kietounslii 1uki, uiau >KW3HEHHBIM LUK KieTku. MHTepdaza m murtos. Ilporecchl, mporekaromue B
untepdaze. Perukanus - peakius marpuuHoro cunre3a JIHK. Ctpoenue xpomocom. XpoOMOCOMHBIN
HA0Op - KapuOTHUI. [[MIIOMAHBIN W TrarIougHBIN XpOMOCOMHBIE HaOOphl. XpomaTuasl. [{uTonornyeckue
OCHOBBI Pa3MHOKEHHUS U UHIUBUIYAIBHOTO Pa3BUTHSI OPTAaHU3MOB.

Henenne knetkn - muto3. Craaum muto3a. IIpomecchl, MPOUCXOIAIIME HA PA3HBIX CTaAUSIX MHUTO3A.
buonornyecknit CMbICIT MUTO3a

5.2

(DOpMBI Pa3MHOXCHUA OPraHU3MOB: Oecrosoe M II0JIOBOE. BI/IJII)I OecroJoro PAa3MHOXKCHHUA: OCICHUC
HaaABOC, ITOYKOBAHHUC OJHO- MW MHOI'OKJICTOYHBIX, cnopoo6pa30BaHMe, BCTCTATUBHOC PA3MHOXCHUC.
HCKYCCTBGHHO@ KIIOHUPOBAHHUC OPIraHU3MOB, €TI0 3HAYCHHC JI1 CCIICKIINHN

5.3

[TomoBoe pasMHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.
Meiito3. Cranguu Meiio3a. [Ipoiieccel, npoucxoasiiue Ha cTaausax Meio3a. [loBenenne xpomocoM B Meiio3e.
Kpoccunrosep. brosiornueckuii CMbICI M 3HAYEHUE MEN03a

5.4

["ameTorenes - mpoiiecc 0Opa3zoBaHUs MOJIOBBIX KIETOK Y XUBOTHBIX. [l0JIOBBIE Kene3bl: CEMEHHUKU U
anyHukd. OOpa3oBaHME W pa3BUTHE TMOJOBBIX KIETOK - TraMeT (ClepMaTo30ui, SUIEKIeTKa) -
cnepmatoreHe3 u oorere3. OCOOEHHOCTU CTPOEHHS SMIIEKIETOK M CIepMaTo3oujoB. OIJI0I0TBOPEHHUE.
[TapTeHorenes

9.5

NunuBuayanbHoe  pa3BuTHE (OHTOTEHE3). OMOpHOHaIbHOE pa3BUTHE  (AMOpHOreHe3).  DTarbl
AMOPHOHATIBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKMBOTHBIX: JAPOOJICHHWE, TacTPYJSIUs, OpPraHOTEHE3.
[TocTamOpuroHanbHOE pazBuTHE. TUIBI MOCTAIMOPHUOHATLHOTO PA3BUTHSA: IPSMOE, HEMPSAMOE (JTUIHHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKICHHBIC YPOICTBA.
Poct u pazButue pactenuil. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHU, CTaJANHN PA3BUTHS

IIpoBepsiemble 3j1eMeHTHI coaep:xkanus 11 kiace

Kox

‘ [IpoBepsieMblli 3JIEMEHT COAEPHKAHUS




HacnencTBeHHOCTh M U3MEHUYHUBOCTD OpTraHnU3MOB

6.1

[Ipenmer u 3agaun reHeTuku. Mcropust pa3BuTusi reHeTUKU. Briaa pocCUiCKUX U 3apyOeHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTolbl TeHEeTUKH (TMOPUI0JIOTMYECKUM, HUTOT€HETUYECKUH, MOJEKYJISIpPHO-
reHeTruueckuii). OCHOBHbIE T€HETHUYECKHE MOHATUA. ['eHeTuuecKkas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax
CKpELIUBAaHUN

6.2

3aKOHOMEpPHOCTH HAaclieOBaHUSl MPHU3HAKOB, ycTaHoBieHHble [. MenaeneM. MonHorubpuaHoe
CKpelIMBaHue. 3aKOH eIMHO00pa3us rMOpuaA0B NepBoro nokojeHus. [IpaBuno nomMuHUpoBaHUS. 3aKOH
paciueruieHus npu3HakoB. I unoreza uuctorel ramer. [IogHOE U HENOIHOE JOMUHUPOBAHMUE.
JuruOpuaHoe ckpelmuBaHue. 3aKOH HE3aBUCUMOrO HacjeJ0BaHMs Npu3HakoB. llutorenernueckue
OCHOBBI  JIMTUOPUJHOTO  CKpeIIMBaHUS.  AHanu3upyiomee  ckpemuBanue.  Mcmonb3zoBaHue
aHAJIM3HUPYIOLIEr0 CKPEIIUBAHMS ISl OIIPEIETI€HHs TEHOTUIIAa 0co0U

6.3

CII@HJIGHHOG HaACJICAOBAHUC IIPU3HAKOB. Pabora T. MopraHa Mo CHCINICHHOMY HACJICAOBAHUIO T'CHOB.
HapyIIIGHI/IC COCINICHHA I'CHOB B PC3YJIbTATC KPOCCUHI'OBCPA. XpOMOCOMHaH TCOPUA HACJICACTBCHHOCTH.
I'eneTnueckue KapThI.

I'eneTuka mona. XpOMOCOMHOC OIIPCACIICHUC I10JIA. AYTOCOMLI H ITOJIOBBIC XPOMOCOMBEI. I'omorameTHsbIe
N IrCTCPOraMCcTHbIC OPTaHNU3MBI. HaCJIe,IIOBaHI/Ie IMPU3HAKOB, CICINNICHHBIX C ITIOJIOM

6.4

N3meHunBoCcTh. Buapl HM3MEHUMBOCTH: HEHACIEICTBEHHAass W HAacJeACTBEHHas. Ponb cpenbl B
HEHAaCJIEICTBEHHOUN N3MEHYNBOCTH. XapaKTepUCTUKa MOIU(DUKAITMOHHON N3MEHUYUBOCTH.
Bapuanmonneii psig v BapuanvoHHas KpuBasg. Hopma peakuuu npuszHaka. KoJmdecTBEHHBIE H
KayeCTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHONW U3MEHYMBOCTH

6.5

HacnencrBenHast, uWiaM T'E€HOTHUIIMYECKas, M3MEHUYMBOCTb. KoMOMHATHBHAs H3MEHYHMBOCTHL. Melo3 u
MOJIOBOM  TIpollecC - OCHOBAa KOMOWHATHMBHOM W3MEHUYMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTb.
Knaccudukamuss wmyTtamnuii: TeHHbIE XpPOMOCOMHBIE, TEHOMHBIE. YacToTa W TPUYMHBI MYTaIlUH.
MyTareHnsbie ¢akTopbl. 3aKOH TOMOJIOTHUECKUX PSAJIOB B HaciencTBeHHor n3Menunsoctu H.M. BaBunosa

6.6

I'enetrnka 4yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJIbI TEHETHUKHM YE€JIOBEKA: I€HEATOTHYECKHUH,
OJIM3HEIIOBBIN, IMTOTCHETHYSCKUH, OWOXMMHYCCKHMA, MOJICKYJISpHO-TeHeTHUecKuid. COBpEMEHHOE
ONpEJICIICHUE TE€HOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIMPOBAHUE, B TOM YHCJIE C TTOMOIIBIO
[T11P-ananu3a. HacineacTBeHHbIe 3a00I€BaHMS YeIOBEKA: TeHHBIC 0O0JIC3HM, OOJE3HU ¢ HACJICACTBEHHOM
MIPEAPACTIONIOKEHHOCTRIO, XPOMOCOMHBIC Ooyie3HH. CoMaTHYeCKHe W TICHEPAaTHBHBIC MYTAIlUH.




[TpuHIMIBEL 370pOBOro 00pasa )KM3HU, AMATHOCTUKU, MPOPHUIAKTUKH U JIEYEHUSI TEHETUYECKUX OOJIE3HEM.
MennuKO-TeHETHYECKOE KOHCYJIBTUPOBAHHE. 3HAYEHHE MEAUIMHCKOW T€HETHKM B INPEIOTBPALICHUU U
JICYEHUH F€HETUYECKUX 3a00JIEBaHUI YeIOBeKa

Cenexnus oprann3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuusi Kak Hayka W Iporecc. 3apokACHHUE CeIeKIMU U noMmectukanus. Ydyenue H.U. BaBunona o
IEHTpax MPOUCXOXKICHHUS U MHOT000pa3usi KyJIbTYpPHBIX pacTeHui. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX
*KUBOTHBIX. COPT, MOPOJIA, IITAMM

7.2

CoBpeMeHHbIE METOJbl CeNIeKIIMH. MaccoBbli M WHAMBUAYAJIbHBIA OTOOPHI B CENEKLIHUU PACTEHUH U
KUBOTHBIX. OllEHKa 3KCTephepa. BIM3KOPOJICTBEHHOE CKpellMBaHWE - HMHOpUAMHI. Yucrtas AuHUS.
CkpeurBanue 4ucThIX JMHUW. [erepos3uc, wnm rubpuanas cwia. HeponcTBeHHOe CKpellMBaHHE -
aytOopuaunar. OtnanenHas TuOpuau3anus M ee ycnexu. VICKycCTBEHHBIM MyTareHe3 W IOJydeHHue
NOJIMIUIOUAOB. JIOCTHKEHUS CENIEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTraHU3MOB

7.3

buorexHonorus kak oTpaciib MPOW3BOJCTBA. [ €HHas WMH)KEHEpHs. DTallbl CO3JaHUS PEKOMOWHAHTHOM
JIHK u TpancreHHbsix opranu3moB. Kierounas nHxeHepusa. Kinerounbie KyabTypbl. MUKPOKIOHAIBHOE
pa3MHOXXeHUE pacTeHuid. KiloHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.
Dkojoruyeckue u studeckue mpodiemsl. MO - reHeTndecku MOAUPUITUPOBAHHBIE OPTaHU3MbI

DBOIIOLIMOHHAS OUOJIOTHS

1.1

DBOIIOLMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa 3BoMOUMU. [laneoHTONIOrMYECKHE: TOCIENOBATEIBHOCTh IMOSIBICHUS BHUAOB B
MAJICOHTOJIOTMYECKON JIETOMHCH, TiepexoaHbie hopmbl. buoreorpadguueckue: cxoacTBo U paznuuue hayH
U (yiop MaTEpUKOB U OCTPOBOB. DMOPUOIOTHYECKUE: CXOACTBA U PA3NMYUS dYMOPUOHOB PA3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE, PYJIUMEHTAPHbIE OpPTraHbl,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXMMHUYECKUE: CXOJICTBO MEXaHU3MOB HACIEICTBEHHOCTH W OCHOBHBIX
METa0OJTUYECKUX MyTEH y BCEX OPTaHU3MOB

1.2

OpomonmonHas Teopust Y. JlapBuna. IIpeanocbUiku BO3HMKHOBEHHUSI JapBUHU3MA. [[BHIKyIIuME CHIIbI
3BONIONMM  BHUJIOB 10 JlapBuHY (M30BITOYHOE PA3MHOKEHUE TMPU OTrPAaHUUYEHHOCTH PECYPCOB,
HEeomnpeeIeHHas: N3MEHUYUBOCTh, 00ph0a 3a CyIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cuntetndeckas teopus 3Booiuu (CTD) u ocHOBHBIE €€ To0KeH . MukpoaBostorus. [lomynsiius kak
€JIMHUIIA BUJIa U IBOJIIOIUU




1.4

JBroxymue cuibl (GpakTopbl) 3BOJIOLMKA BUIOB B Mpupoje. MyTallMOHHBIN Mpouecc U KOMOMHATUBHAS
M3MEeHYUBOCTh. [lonmynsiumnonHbie BoHBI U Apeid reHoB. M3omsuus u murpanus. EcrecTBeHHbINH 0TOOp -
Hanpasyomuil Gaxtop 3Boatonuu. opMbI €CTECTBEHHOTO 0TOOPA.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJouuU. [Ipumepsl npucnocoOieHuid y opraHu3MoB.
ApoMopd03bl ¥ HaHOATANTAIIIH.

Bun u BunooOpazoBanue. Kpurtepun Buma. OcHOBHble (OpMbl BHUI000pa3oBaHUs: Teorpapuyeckoe,
JKOJIOTHYECKOE

1.5

MakpoaBosonus. PopMbI IBONIONUN: (QUICTHYSCKAs, JUBEPTCHTHAS, KOHBEPTCHTHAs, NapaljicIbHAs.
HeobpatumocTs 3BOMIONNH

IIpoBepsieMble 3JieMeHTHI cofep:kaHus 12 kiaace

Kon

HpOBGpSIGMBIﬁ QJICMCHT COACPKAHUA

2.1

JloHay4HBbIE MIPECTABICHUS O 3apOXKICHUY KU3HU. HayuHble TUTIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3eMJie:
abuoTeHe3 W TMaHCIepMus. XUMHUUYecKasi dBOIONUS. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON
sBomtonnK. HauanmpHble 3Tambl Onosiorudeckoit sBomtonuu. ['unoreza PHK-mupa. [lepBeie kieTku u ux
ABOJIIOIMS. DOPMUPOBAHNE OCHOBHBIX I'PYMIT KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emie mo 3paM U nepuopaMm. Karapxeil. Apxelckas U IMPOTEPO3OMCKAsT SPHI.
[Taneo3olickass »pa W €€ TMEpPUONbl: KEMOPUUCKWN, OpPJOBUKCKUM, CHUIYPHHCKHMA, JE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEpMCKUNA. Me3030MCKas 3pa 1 €€ IEPUO/Ibl: TPUACOBBIN, FOPCKUM, MEJIOBOM.
KaiiHo3olickast spa W €€ NepuoAbl: MaJeOreHOBBIM, HEOTCHOBBIM, AHTPONOICHOBBIA. XapaKTEPHUCTHKA
KJIMMAaTa U Te0JIOTHYECKUX MpoueccoB. OCHOBHBIE ATAIlbl 3BOJIIOIUNA PACTUTEIBLHOIO U dKUBOTHOI'O MHpA.
ApomMopd 0361 y pacTeHH 1 )KUBOTHBIX. [losiBeHre, paciiBeT ¥ BBIMUPAHWE TPYIT )KHUBBIX OPTaHU3MOB

2.3

Cucrtema OpraHMYeCKOTO MHpa KakK OTpakeHHe HIBOMIONUU. OCHOBHBIE CHCTEMATHYECKUE TPYIIIbI
OpraHU3MOB

2.4

DBOJIIOIMS YeJIOBeKa. AHTPOIIOJIOTUs Kak Hayka. Pa3BuTre mpeAcTaBiIeHU O MPOUCXOKICHUH YEIOBEKa.
Mertoasl u3yudeHus: aHTporioreHe3a. CXOACTBa M pa3iivyusl YeJOBEKa M >KMBOTHBIX. CucCTEMaTHuecKkoe
MOJIOKEHUE YeTOBEKA.

JIBrxxymue cuibl (pakTopsl) aHTpororeHe3a. HacnencTBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIN OTOOP.
OO6miecTBeHHBIN 00pa3 KU3HM, M3TOTOBJICHUE OPYIUN TPY/A, MBIIIJICHUE, PEYb




2.5

OcCHOBHBIE CTaguM W BETBU DHBOJIOLMAM 4YEJIOBEKA: aBCTpalonuTeku, YemnoBek ymenslii, UYenosek
NpAMOXOIAIIMUK, YenoBek HeaHIepTalbCKui, YenoBek pasyMHbli. HaXxoaxku HCKOIIaeMbIX OCTaHKOB,
BpEMs CYIIECTBOBaHUs, 00JIaCTh paCIPOCTPaHEeHUS, 00bEM T'OJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPYIUS

2.6 |YenoBeueckue packl. OCHOBHBIE OOJIBIIIME pachl: €BpoIeouHas (€Bpa3uiickas), HErpo-aBCTPATOUIHAS
(9KBaTOpHaIbHAsA), MOHTOJIOMAHAS (a3uaTcko-aMepuKaHCKas ). UepThl IPUCIIOCOOJIEHHOCTH
NPEICTaBUTEIICH YETOBEUYCCKIX pac K YCIOBUSAM CYIIECTBOBaHUA. EMMHCTBO uenoBeueckux pac. Kpuruka
pacuszma

3 OpranusMbl U OKpyKaroias cpeaa

3.1 |DOxomormsi Kak Hayka. 3agadyd M pa3leibl OIKOJIOTHU. MeETOoAbl DKOJIOTHYECKUX HCCICIOBAHUM.
Dkojornyeckoe MupoBo33peHue. Cpeapl OOWTaHWS OpPraHW3MOB: BOAHAs, HAa3eMHO-BO3IYIITHAS,
TIOYBCHHAsI, BHYTPHOPTraHU3MCHHASI

3.2 | Dkomoruveckue daktopbl. Knaccudukanus skogoruueckux (HaKTopoB: aOUOTHYECKUE, OMOTHYECKHUE U
aHTponoreHHele. JlelcTBIE KOJOTHUECKHX (DAKTOPOB HAa OPraHU3MBbI

3.3 |AGuoTtnueckue (QakTopbl: CBET, TeMmIeparypa, BiakHOCTh. doronepuoausm. I[Ipucnocobnenus
OpPraHU3MOB K JIEUCTBHIO aOHMOTHYECKUX (aKTOPOB. bruosiornueckne puTMbl

3.4 |buornueckue daxkTophl. Bumbpl OHOTHYECKMX B3aUMOJCHCTBUI: KOHKYPEHIUS, XHIIHUYECTBO,
napasuTU3M, MyTyaJli3M, KOMMEHCaIU3M (HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), AMEHCAIIU3M, HEUTPATTU3M.
3HaueHrne OMOTUYECKUX B3aUMOJICUCTBHI I CYIIECTBOBAHMS OPTaHMU3MOB B MIPUPOIHBIX COOOIIECTBAX

3.5 |Dxonorudeckue XapakTepUCTUKHU mnonyiasnur. (OCHOBHBIE TOKa3aTelu TOMYJSIIIUU: YHCIEHHOCTD,
IUIOTHOCTH, POXKIAEMOCThb, CMEPTHOCTb, MPUPOCT, MUTpalusd. JIuHaMUKa YUCICHHOCTH TOMYJISIIIUN U €€
pEryIsIus

4. Coo011ecTBa U HKOJIOTHYECKUE CUCTEMBI

4.1 |CoobmecTtBo opraHu3mMoB - OwuoreHo3. CTpyKTypsl OHMOIIEHO3a: BHJAOBas, MPOCTPAHCTBEHHAs,
Tpodudeckas (numiesas). Buabl-momuHadThl. CBS31 B OHOIICHO3E

4.2 |Dkonoruveckue cCUCTeMBbI (dKocucTeMbl). [loHsTHE 00 3KOCHCTEME M OuoreoreHo3e. DYHKIIMOHAIBHBIE

KOMIIOHEHTBI 3KOCHCTEMBI: NPOAYLEHTHI, KOHCYMEHTBI, PEAYyLUEHTbL. KpyroBopoT BEmIECTB M NOTOK
SHEPruM B dKocucTteme. Tpodwuueckne (TUIIEBBIC) YPOBHU DKOCHCTEMBI. [IWIIEeBBIE IeMW W CETH.
OcHOBHBIC TIOKa3aTeNd IKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOJOTHUYECKHE MUPAMHUIIBI: MPOMYKIIHH,
YUCJIEHHOCTH, OMomacchl. CBOMCTBA IKOCUCTEM: YCTOMYMBOCTD, CaMOperyJisiius, passutue. Cykieccust




4.3

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOWHOIO MM LIMPOKOIMCTBEHHOI'O
neca.

AHTpPOIIOreHHbIE 3KOCUCTEMBI. ATPO’KOCUCTEMBI. Y POOIKOCUCTEMBI. buosornueckoe u X03giCTBEHHOE
3HAYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3zue kak GakTop ycTOWYUBOCTH 3K0ocucTeM. CoxpaHeHHEe OMOJOTHYECKOro pa3HOOOpas3us Ha
3emiie

4.4 | Yyenue B.W. Bepnaackoro o ouocdepe. I'panuiipl, coctaB u cTpykrypa 0uocdepsl. Krupoe BeUiecTBO U
ero (ynkiuu. OcobeHHOCTH OMochephl Kak TI00aTbHON IKOCHUCTEeMBbl. JlMHaMHUeCKOoe paBHOBECHE U
oOpatHas cBs3b B Ouocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMHUYECKHE KBl AJIEMEHTOB (YTiiepoia,
azora). 30HaIbHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIITH

4.5 |YenoseuectBO B Oumochepe 3emau. AHTPONOTCHHbIE U3MEHeHUs B Ouocdepe. [mobaynbHbIC

HKOJIOTHYECKHE TTPOOTIEMBI.
OcHoOBa palMOHAIBHOTO YIPaBICHUS TPUPOJHBIMU pPECypcaMu U HMX HCIOJIb30BaHUE. JlocTHKeHuUs
OMOJIOTHUY U OXpaHa IPUPOJIbI




[TpoBepsiembie Ha EI'D no Guonoruu TpeboBaHus
K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM POrpaMMBbl
CpeaHero oo01Iero 0opa3zoBaHus

Kon | IIpoBepsiembie TpeOOBaHMS K IPEAMETHBIM PE3YJIbTaTaM OCBOSHHUS OCHOBHOM 00Pa30BaTEIIBHON MTPOTPAMMBI
MPOB CpeaHero oo01Iero 0opa3zoBaHus
epsie
MOTO
TpeO
OBaH
st
1 |CdhopMHpOBaHHOCTh 3HAHWKH O MECT€ W POJU OHMOJOTHU B CHUCTEME ECTECTBEHHBIX HAyK, B (DOPMHUPOBAHHH
COBPEMCHHOW €CTECTBCHHOHAYYHOW KapTHHBI MHpA, B TO3HAHUM 3aKOHOB IMPHUPOJBI U PEIICHUU >XU3HCHHO
BXHBIX COIUAITBHO-ITUYCCKUX, SKOHOMHYECKHUX, IKOJOTHIYECKUX MPOOJIEM YeI0BEYEeCTBa, a TAK)KE B PEIICHUU
BOIIPOCOB PAIMOHAIBHOTO TPHPOIOTOIB30BaHUS, B (OPMUPOBAHWU I[EHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
OOIIECTBY, YEIOBEKY; O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUCHBIX - OMOJIOTOB B Pa3BUTHE OMOJIOTHH
2 |Bnamenue cucteMoil 3HaHWH 00 OCHOBHBIX METOAAaX HAYYHOTO IO3HAHUS, WCIOIB3yeMBIX B OHMOIIOTHYECKUX
HCCJICJIOBAHHSX )KHBBIX OOBEKTOB M IKOCHCTEM (OIMUCaHKE, U3MEpPEHHE, MMPOBEIcHUE HAOIIOACHMIA); crioco0aMu
BBISIBICHUS 1 OIICHKH aHTPOIOTEHHBIX U3MEHEHHUH B TIPUPOJIE.
YMeHue BBIIBUTATh THUIOTE3bI, MPOBEPITh HMX OJKCIHEPUMEHTAIBHBIMU CpEACTBAMHU, (GOPMYIHPYS UEib
WCCJICIOBAHHS, aHATM3UPOBATH IMOTYUCHHBIC PE3Y/IbTAThI U JIEJIaTh BBIBO/IBI.
BrisiBieHrne 3aBHCHUMOCTA MEXKAY HCCIEIyeMbIMH BEIUYMHAMH, OOBSICHEHHE IOJTYYEHHBIX pPE3YJIbTaTOB U
dbopMynrpoBaHUE BEIBOJOB C HCIIOIH30BAHUEM HAYYHBIX TIOHATUM, TEOPUN U 3aKOHOB
3 |YmMeHue BIajgeTh CHCTEMOW OMOJOTHYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIAralonue OMOIOTHYEeCKUE

TEPMUHBI W TOHATHS (OKM3Hb, KIJIETKA, TKaHb, OpraH, OpraHW3M, BHUJ, MOMYJSAIUSA, JKOCHCTeMa, OHMOIICHO3,
ouocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI UIMMYHHUTET, OMOCHHTE3 Oellka, OMOTIOJMMEPHI, TUCKPETHOCTD,
CaMOpETYJIAIUSI, CaMOBOCIPOU3BE/ICHUE, HACIEICTBEHHOCTh, H3MEHYHMBOCTh, JHEPTrO3aBUCUMOCTh, POCT U
pa3BuUTHE);

oumostormueckrue teopuu: kierounas teopus 1. [lIBanna, M. Illnelinena, P. BupxoBa; Ki1oHaIbHO-CEICKTHBHOTO




nmmyHurera II. Opmnx, WM. MeunukoBa, XpomocomHas Teopusi HacieAcTBeHHOcTH T. MopraHa, 3akoH
3apozeimeBoro cxoxacrsa K. bapa, spomtonnonHas teopus Y. /lapBuHa, CHHTETHYECKas TEOPHUSA SBOJIOLNH,
teopusi antponoreHesza Y. Jlapsuna; teopus 6moreoneno3a B.H. CykaueBa; yuenue H.W. BaBuioa o uentpax
MHOT000pa3usi U MPOUCXOXKIEHUS KyIbTYypHbIX pactenuil, yuenue A.H. CeBepuoBa o myTsSX U HampaBlICHUAX
sBomtonnu, yuenue B.W. Bepuanckoro - o 6uocdepe); 3akoHbI (€IMHO00pa3us MOTOMKOB MEPBOTO MOKOJIEHUS,
pacLieIyieHnsl MMPU3HAKOB, HE3aBUCHUMOI0 HacjedoBaHUs Npu3HakoB [. MeHaens; CUemeHHOro Haciaea0BaHUs
MIPU3HAKOB W HapylleHUs clemieHuss reHoB T. MopraHa; TOMOJIOTMYECKMX pPSJIOB B HACIEICTBEHHOMN
m3menunBoctu H.M. BaBunoBa; renernueckoro paBHoBecus Jx. Xapau u B. BaitnOepra; 3apojsiiieBoro
cxoactBa K. bapa; Ouorenernueckuii 3akon 9. ['ekkens, @. Mrosepa);

MPUHIHUIBI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH );

npaswia (MuanumymMa FO. JInbuxa, sxonornyeckoit nupaMuibl unces, 0MOMacchl U SHEPTHH);

runote3bl (koarepBatHoir A.M. Omnapuna, nepBuuHoro OynboHa J[lx. Xommeiina, muxpochep C. Dokca,
pubosuma T. Yek)

YMeHue peuiaTb ITOHUCKOBBIC OMOJIOrNYECKHE 3ala4¥; BbIABJIATL TIPUYHUHHO-CICIACTBCHHBIC CBA3U MCKIY
HNCCIICAYCMBIMU OMOJIOTHYCCKUMHU O6L€KTaMI/I, nmpooeccaMm MU ABJICHUSAMHU, OCJIIATb BBIBOJABI W IIPOIHO3BI Ha
OCHOBAHUH ITOJIYYCHHBIX PC3YJIbTATOB,

COCTABJATH TCHOTHIIMYCCKHUC CXCMbI CKPCIIUBAHUA IJIA PA3HBIX THUIIOB HACICAOBAHUA IIPU3HAKOB Y OPraHU3MOB,
COCTABJIATH CXCMBI IICPCHOCA BCIICCTB U SOHCPI'UH B SKOCHUCTCMAX (LICHI/I IMUTaHUA, THIICBBIC CCTI/I)

YMeHne ycTaHaBIMBAaTh B3aMMOCBSI3U MEXKAY CTPOCHHEM M (PYHKIIUSIMHU: OPraHOWIOB, KJIETOK Pa3HBIX TKaHEH,
OpraHaMHl W CHUCTEMaMH OPTaHOB y PACTEHUH, JKMBOTHBIX M YEJIOBEKAa; MEXKIY 3TallaMd OOMEHA BEIECTB;
dTallaMH KJIETOYHOTO IHMKJIA M JKU3HCHHBIX IMKJIOB OPraHW3MOB; 3TalaMd SMOPHOHAIBHOTO Pa3BUTHS,
TeHOTUTIOM W (DEHOTUTIOM, PEeHOTUIIOM U (PaKTOpaMH Cpeabl OOMTAHUS; MPOILECCAMH SBOJIOIUU; JABUKYITUMU
CWJIAMH aHTPOTIOTEHE3a; KOMIIOHEHTAMHU Pa3IMIHBIX IKOCUCTEM M MPUCTIOCOOTIEHUSIMU K HUIM OPTaHN3MOB

YMeHue BbIACIATh CYIIECTBEHHbBIE TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OMOTreOIeHO30B, SKOCUCTEM 1 OMOC(hephl; CTPOCHHSI OPTaHOB M CICTEM OPTaHOB PAaCTEHUH, )KUBOTHBIX, YEJIOBEKA;
MPOLIECCOB  KUZHEACATEIbHOCTH, MPOTEKAIONIUX B OpraHu3Max pacTeHHM, >KMBOTHBIX U YEJIOBEKa;
OMOJOTUYECKUX TIPOIIECCOB: 0OMEHA BEMeCTB (MeTa00IM3M), HHPOPMAIIUU U TIPEBPAIESHUS SHEPTUH, OPOKEHUS,
aBTOTPOGHOTO U TeTepOTPO(GHHOT0 TUIIOB MATAHUS, OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, ME03a, TaMETOTeHe3a,




AMOpHOreHe3a, MNOCTAMOPUOHAIBLHOIO pa3BUTHUS, PAa3MHOXKEHHS, WHIMBUIYAJIbHOTO pPAa3BUTHUS OpraHu3ma
(oHTOr€He3a), B3aMMOJCHCTBUSL I'€HOB, IE€TEPO3HCA; NEUCTBHI HCKYCCTBEHHOrO OTOOpA, CTAOMIM3UPYIOLIETO,
JABMKYIIETO W Pa3pbIBAIOIIET0  €CTECTBEHHOro  OTOOpa;  auIONaTpU4ecKoro W CUMIATPUYECKOIO
BUJI000pa30BaHus; BIUSHUSA JBIXKYIIMX CHUJ 3BOJIONUMU Ha TeHO(QOHJ MOMYJSLHUU; MPUCTIOCOOIEHHOCTH
OpraHU3MOB K cpejie OOUTaHus, YepeOBaHUs HallpaBICHUH 3BOJIIOLIMH; KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU
B DKOCHUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIICIATH CYIICCTBCHHBIC NMPH3HAKH BHPYCOB, KJIETOK MPOKAPHUOT W DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJOB, OHOTEOIICHO30B W 3KOCHCTEM; OCOOCHHOCTH
MpOIECCOB OOMEHa BEIIECTB W TPEBpAlllCHHsT DHEPTMH B KIETKe, (OTOCHHTE3a, TIUIACTHUYECKOTO U
DHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPCHUS, PAa3BUTHUS M Pa3MHOXKCHUS,
WHAVNBUAYaJTLHOTO pa3BUTHUSA OpraHu3Ma (OHTOreHe3a), OOphOBI 3a CYIIECCTBOBAHWE, €CTECTBEHHOIO O0TOODA,
BUJI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH OPTaHM3MOB K Cpejic OOMTaHWs, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOIOTCHHBIX U3MECHECHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyTrOBOPOTA BEIIECTB M MPEBPAICHUS SHEPTHH B
ouocdepe

YMeHHe HCIOJIb30BaTh COOTBCTCTBYIOIIMC AaAPIr'yMCHTHI, 6HOJI01’H"I€CK}’I'O TCPMHHOJIOTUIO W CHMBOJIMKY JIA
A0Ka3aTCJIbCTBa POACTBA OPraHU3MOB PA3HBIX CHCTCMATHYCCKHX T'PVYIII; B3aUMOCBA3U OPraHU3MOB M CPCAbI
O6I/ITaHI/I}I; CANHCTBA YCJIOBCUCCKUX pac, HGO6XOI[I/IMOCTI/I 3A0pOBOTO 06pa3a JKU3HH, COXPAHCHUA pa3H006pa3H51
BHUJOB U OKOCHUCTCM KdK YCJIOBHA COCYIICCTBOBAHMA ITPHUPOABLI M YCJIIOBCUCCTBA

YMeHne KpUTHYECKH OIEHUBATh MHGOPMAIMIO OUOJOTHYECKOTO COACpP)KAHUSA, WHTEPIPETUPOBATH ITUUYECKHUE
aCIEKThl COBPEMEHHBIX HMCCJIEIOBAaHUN B OHOJOTHH, MEIUIIMHE, OMOTEXHOJOTHUU; PAcCMAaTPUBATh TJI00ATbHBIC
HKOJIOTHYECKHE TPOOIEeMBbI COBPEMEHHOCTH, POPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO




[lepeyeHb 31EMEHTOB coaepkKaHus, MpoBepseMbIx Ha EI'D
110 OMOJI0ruu

Kox

[IpoBepsieMblii 2JIEMEHT COJEPIKAHUS

buonorus kak HayKa. JKuBbIie cuUCTEeMBI U HX N3Yy4CHUC

1.1

CoBpemeHHasi OMOJOTUsl - KOMIUIEKCHAs Hayka. buoyiormueckue HaykKd M HU3ydaemble UMHU MPOOJIEMBI.
dyHaaMeHTa bHbIe, MPUKIIAIHBIE U TIOMCKOBBIE HAyYHbIE UCCIIEJOBAHUS B OMOJIOTHUH.

3HaueHue O6uosiornu B (GOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAY4HOUW kapTuHbl Mupa. I[Ipodeccun,
CBs3aHHBbIE C Ouosorueil. 3HayeHUEe OMOJIOTMM B MPAKTUYECKOW NEATEITLHOCTH 4YeJOBEKa: MEJHUIIMHE,
CEJIBCKOM XO3SIIICTBE, IPOMBIIIEHHOCTH, OXPAHE NPHUPOJIbI

1.2

KuBble cuctembl Kak npeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHUCTEM: €IUHCTBO XHMHYECKOTO
COCTaBa, JHUCKPETHOCTb W LEJIOCTHOCTh, CIIOXKHOCTh W YIHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTD,
CaMOOpraHHu3alus, CAaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3alld JKUBBIX CHUCTEM: MOJICKYJSIPHBINA, KIETOYHBIM, TKAaHEBBI, OPraHU3MEHHBINH,
HOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIN (OnoreoneHoTn4eckuit), ouochepusiii. [lpoueccel, mpoucxoasiue
B *KUBBIX cucTeMax. OCHOBHBIE MTPU3HAKU XKHBOT0. JKM3HBb KaKk (hopMa CylIECTBOBAHUS MATEPUU

1.3

Mertoasl Ouosiorudeckori Hayku. HaOmronmeHue, n3mepeHue, SKCIEPUMEHT, CHCTEMaTH3allus, MeTaaHaIu3.
[lonsTHE O 3aBHUCMMOM W HE3aBUCMMOM mepeMeHHOoW. lInmanmpoBanue skcnepumenta. [loctaHoBka u
npoBepka runote3. Hymnesas runotesa. [loHatre BRIOOPKH U €€ JOCTOBEPHOCTh. Pazdpoc B OMOIOrHYECKHX
naHHbIX. OIleHKa JIOCTOBEPHOCTH TMOJIYYEHHBIX pe3yiabTaroB. [IpUuMHBI HCKa)KEHUS pe3yJIbTaTOB
SKcrepuMeHTa. [IoHsITHE CTaTUCTUYECKOTO TECTA

Knerka kak Omnojiornueckast CuCTemMa

2.1

Krnetka - cTpykTypHO-QyHKIIMOHANBHAS euHUIA kuBoro. Mctopust oTKpbiTus KieTku. Pabotsr P. T'yka, A.
JleBenryka. Knerounas teopus (T. llIBann, M. lllnelinen, P. Bupxo). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHON
KJICTOYHOW TEOPHH.

MeTonpl MOJEKYISPHON W KJIETOYHOM OMOJIOTHH: MUKPOCKOMUS, XpoMmatorpadus, 3iaekTpodopes, MeTos
MEUYEHBIX aTOMOB, nu(pepeHnnansHoe neHTprudyrupoBaHme, KyJIbTUBHPOBAHNUE KIIETOK




2.2

XUMUYECKUHA COCTaB KJIETKU. Makpo-, MHUKpO- U YJIbTPAMUKPOIJIEMEHTH.. Boma u ee poap Kak
pPacTBOPUTENS, pEareHTa, y4aCTUEe B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYIAUNA. MUHEpaabHbIE BEIIECTBA
KJIETKU, X OHUosorudeckas pojb. Pojib KATHOHOB U aHUOHOB B KJIETKE.

buonornueckue momumepbl. benku. AMUHOKUCIOTHBIA cocTaB OenkoB. CTPYKTYphl OCIKOBON MOJEKYIIHI.
[lepBuynas cTpykTypa Oenka, NeNTUAHAs CBsI3b. BTopuuHas, TpeTHYHAas, YETBEPTHUYHASI CTPYKTYpBHI.
Henartyparusi. CroiictBa 0enkoB. Knaccudukanus 6enkoB. buonornyeckue GyHKIMN OCIKOB.

VYrneBoasl. MoHOcaxapuibl, JUcCaxapujibl, OJIUrocaxapuabl M nonucaxapuabl. OOmUNA TUTaH CTPOEHUS U
(u3HKO-XMMUYECKHE CBOMCTBA YTIIEBOJOB. buosornueckue GyHKIUN yrieBOI0B.

Jlununel.  T'mapodunsHO-ruApodoOHBIe  cBoiicTBa.  Knaccudukamus  aunugoB.  TpuUriauiepunbl,
docdonunuael, BOCKH, crepouibl. buonorndeckue ¢pynkuuu aunuaoB. OOume cBoicTBa OHONIOTMYECKUX
MeMOpaH - TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, TOJYIPOHUIIAEMOCTb.

HyknennoBeie kucnotel. JHK u PHK. Crpoenne HyknemHoBbIX KucioT. Hykieotuasl. IlpuHiun
koMruieMeHTapHocTH. [IpaBuno Yapradda. Crpykrypa JHK - nBoitHas criupans. MecToHaxoXJaeHUE U
ouonorunveckue Gpynkunn JJHK. Buast PHK. ®ynkiuun PHK B kneTke.

Crpoenune monekynsl AT®. Makpoapruueckue cBsizu B Mojiekyiae AT®. buonorudyeckne pynkiuu ATO.
Boccranosnennsie nepeHocurky, ux ¢pyHkuuu B kinetke. CekBenuponanue JJHK.

CtpykTypHas Ouojorus: OMoXuMuyeckue U Onopu3HUecKre MCCIEAOBAHMS COCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpPbl OMOMOJICKYJI

2.3

Tunbl KIETOK: »yKapHOTHYeCKas U mpokapuotudeckas. CTpyKTypHO-(DYHKIIMOHAIbHBIE 0O0pa3oBaHUs
KJIETKH.

Crpoenue mnpokapuoTHueckol kieTku. Kierounas creHka Oaktepuwii u apxed. OCOOCHHOCTH CTPOSHUS
reTepoTpodHON U aBTOTPOGHON MPOKAPUOTHIECKUX KIETOK. MeCTO U poJib MPOKAPUOT B OUOIIEHO3aX.
Crtpoenrie u (QyHKIIMOHHpPOBAHUE dyKapHOTHUYECKOW KieTku. [Imasmaruueckas memOpaHa (miazmaieMma).
CtpykTypa IUIa3MaTHYeCKOM MeMOpaHbl. TpaHCIOPT BEMIECTB uYepe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIN (muddys3us, obnerdeHHas auddysus), aKTUBHBIN (NMEPBUYHBIA M BTOPUYHBIA aKTUBHBIN
tparcnopT). [lomynponumaemocts MmemMOpanbl. PaboTa HaTpuii-KanueBOoro Hacoca. DHIOIUTO3: TUHOINTO3,
¢aronurtos. Jx301uTo3. Knerounas crenka. CTpykTypa v QyHKIIUH KJIETOYHON CTEHKH PAaCTCHHM, TprOOB.
Huromnasma. I{uto3ons. I{urockener. [[Bmwkenwe murorurazmbel. OpraHowabl KieTkd. OIHOMEeMOpaHHBIC
opraHoujipl KieTku: sHuaominazmatudeckas cerb (DIIC), anmapar I'onbmXu, JU30COMBI, UX CTPOCHHE U




¢yHkuuu. B3auMocBsA3p 0IHOMEMOpaHHBIX OPraHOMAOB KJIETKU. CTpOEHUE TpaHyJSIPHOrO PETUKYJIyMa.
Cunre3  pactBopuMbIXx  OenkoB. CuHTE3  KJIETOYHBIX MeMmOpaH. [nmaakuii  (arpaHyssipHBIN)
sHAOMIa3MaTuueckuil petukyiayMm. CekpetopHas (yHkius annapara [onbmpxu. TpaHcnopT BelecTB B
KJeTke. Bakyonu pactutenpHbIX KieTok. Knetounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOUAbI KJIETKH: MUTOXOHIPUH, TUTACTUIBI.

Crpoenre W (QYHKIUMUM MHUTOXOHIpUM u 1uiacTul. llepBUuYHbBIE, BTOPUYHBIE M CJOXKHBIE IJIACTHIbI
(OTOCHHTE3UPYIOUIUX DYKAPUOT. XJIOPOILIACThI, XPOMOIUIACTHI, JIEUKOIJIACTHI BHICUIUX PACTEHUH.
HememOpannsbie opranous! kietku CtpoeHue U GyHKIMM HEMEMOPAHHBIX OPTaHOUI0B KIeTKH. PHOOCOMBI.
MukpodunamenTsl. Mpleunsie kieTku. Mukporpybouku. Knerounsiii nentp. CTpoeHuEe W JBUKEHUE
KT'YTUKOB U peCHUYEK. MUKpOTpyOOUKH UTOIIa3Mbl. LleHTprob.

SAnpo. Obonouka siApa, XpOMATUH, KApUOIUIa3Ma, SAPBIIIKH, UX CTPOeHHE U QYHKUUH. SIepHBIN OeNKOBBIN
maTpukc. IlpocTpaHCTBEHHOE pacronokeHue XpomMocoM B uHTepda3sHoM sape. benku xpomaruHa -
THCTOHBI.

Krnerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JYKApUOT (PacTUTENIbHOW, *KUBOTHOM,
TprOHO)

2.4

AccuMUIISIIMA U TUCCUMMIISILMA - JIBE€ CTOPOHBI MeTabonu3ma. Turmbl oOMeHa BEIIecTB: aBTOTPO(MHBIN U
reTepoTpodHbI. YyacThe KUCIOopoJa B OOMEHHBIX Ipolieccax. DHEepreTudyeckoe oOecreueHue KIETKHU:
npespamieaue AT® B oOMeHHBIX mnporeccax. DEepMEHTATUBHBIM XapakTep pPEaKIUHd KJIECTOYHOTO
metabonuzma. depMeHTH, MX CTpoeHHe, CBOWCTBa M MexaHu3Mm jAeictBus. Kodepmentsl. Otnnums
(GbepMEHTOB OT HEOPraHUYECKUX KaTanu3aTopoB. benku-akTuBaTopbl U OETKU-WHTHOUTOPHL. 3aBHUCHUMOCTD
CKOpPOCTH ()epPMEHTATHBHBIX PEAKIIUN OT Pa3IUIHBIX (DAKTOPOB.

[lepBuuHbIll CHHTE3 OpraHMYeCKHX BewlecTB B KieTrke. PDorocuHTe3. Posb XjmoporuacTtoB B Ipolecce
dotocunTesza. CBetoBas U TeMHOBas (a3bl. [IponykTuBHOCTH (hoTOCHHTE3a. BriusiHue pa3nuuHbIx GakTopoB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHNE (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB: HUTPUPUITUPYIOIINE OaxTepun,
XKeae300aKTeprur, CepoOaKTepHUH, BOJIOPOIHBIC OaKTepHH. 3HAUCHHE XEMOCHHTE3A.

Ana’poOHbie opraHu3Mbl. Bunmbl OpoxeHus. IIpomykTbl OpoXXKeHUS W WX HCHOJIb30BAHUE YEITOBEKOM.
AHa’pOOHBIE MUKPOOPTAHU3MBI KaK 0OBEKTHI OMOTEXHOJIOTUU U BO30yIUTETN O0IE3HEH.

AdpoOHBIC OpraHu3Mbl. OJTambl dJHepreTudeckoro ooOmena. IloaroroBurenbHbl dtam. [ aukonns -




OECKHUCIOPOTHOE PACHICTIIICHUE TITFOKO3BI.

buonornyeckoe okucieHHE, WM KIECTOYHOE AbIXaHHe. Poih MHUTOXOHIPHI B Iporieccax OMOJIOTHYECKOTO
okucnenus. uknuueckue peaknun. Oxucnurenproe Gpochopunuposanue. [IpenmyiiecTsa a3poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. D (DEKTUBHOCTH YHEPreTUUECKOro oOMeHa

2.5

Peakiuun MarpuuHoro cuHrte3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B pEAKIMSIX MaTPUYHOTO CHUHTE3A.
Peanuzauus HacneacTBeHHON nHpopManuu. I'eHeTuueckuil Ko, ero cBoicTBa. TpaHCKpUIIIUS - MATPUUHBIN
cunte3 PHK. [IpuHIMOBI TpaHCKPUNIMU: KOMIUIEMEHTAPHOCTb, AHTUIAPAIIIEIbHOCTb, ACUMMETPUYHOCTD.
Tpancnsuus u ee stanbl. Yuactue TpancnopTHeix PHK B OuocunTese Genka. YcinoBus OuocuHTesa Oenka.
KonupoBanue amunokuciiot. Poss pubocom B OuocunTtese Oenka.

Opranuzanus reHomMa y MpOKapuoT U 3YKapuoT. Perynsiuus akTMUBHOCTH T'€HOB y MpOKapuoT. ['umoresa
onepona (P. XKako6, XK. Mano). Perynsus oOMeHHBIX nporieccoB B kieTke. Kiierounslit romeocTas.
Bupycsl - HeksieTouHble GOPMBI KU3HU U 00nUraTHeie napa3uThl. CTpOeHHE MPOCTHIX U CIOKHBIX BUPYCOB,
peTpoBUpycoB, 6akTepruodaros.

BupycHsle 3a00seBanus yesoBeka, )KuBoTHbIX, pacteHuid. CITNU/, COVID-19, counanbHble 1 MEIUIITHCKHE
poOJIEMBI

2.6

Knerounsrit mmki, ero mnepuonbl u  peryisuua. Wutepdaza um muto3. OCOOEHHOCTH MPOLECCOB,
npoTtekaromux B uHTepdaze. I[logroroBka kieTku Kk Aenenuro. [IpecunreTnueckuii (MOCTMUTOTUYECKUN),
CUHTETUYECKUH U TOCTCUHTETHUCCKUHN (TPEMUTOTHUYECKUI ) TIEPHOJIbI UHTEP(]a3bI.

Martpuunbii  cunTe3  JHK-permmkanus.  Ilpunouner  perumkanmum  JHK:  koMmieMeHTapHOCTS,
MMOJIYKOHCEPBATUBHBIM CUHTE3, aHTHUNApaUIeNbHOCTh. Mexanusm permmkannun  JIHK.  Xpomocowmsl.
Crpoenune xpomocoM. Temomepsl 1 TeroMepasza. XpOMOCOMHBIN HAOOP KJICTKU - KapUOTHUI. JUIITONIHBIN 1
raruIouaHbIN Ha0OpEl XpoMocoM. ["'oMooruanbie XpoMocoMbl. [10J10BBIE XPOMOCOMBI.

Jlenenue knetku - Muto3. CTaiuu MUTO3a U IPOUCXOSIIME B HUX Mpouecchl. Tumnbl Muto3a. Kapuokunes u
LIATOKMHE3. bHOIOrmyeckoe 3HauYeHUE  MHUTO3a. Perymsuuss MUTOTHYECKOrO  LMKJIA  KIIETKH.
[Iporpammupyemast KieTodHasi THOEIb - armomnTo3.

DyHKIMOHAJIbHAS! TEHOMHKA

Opranusm Kak OMOJIOTHYECKask CUCTEMA

3.1

OnHOKIIETOUHBIE, KOJIOHUANIbHbIE, MHOTOKJIETOUHbIE OPTaHU3Mbl I MHOTOTKAHEBbIE OPTaHU3MBI.
@DopMBI pa3MHOXKEHUS OPraHW3MOB: Oecmosoe (BKIIOUas BEreTaTHBHOE) W MOJIoBoe. Buubl OGecronoro




Pa3MHOXEHUS: TIOYKOBaHUE, CIOPYJISALNS, PparMeHTalus, KIOHUPOBAHHUE.

IlonoBoe pasmuoxenue. [lonoBeie kieTku, niau ramersl. Meno3. Ctagun Mmeiosa. [loBeneHne XxpoMocoMm B
Mmeiioze. Kpoccunrosep. buonorndeckuii cMbICI MeHO3a U TOJOBOTO Ipolecca. Meio3 u ero Mecto B
KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoasiieBoe pasutue. ['amertoreHes y >kuBOTHbIX. [lonoBbie sxene3bl. OOpa3zoBaHuE U pa3BUTHE
NOJIOBBIX KJIeTOK. CnepmaroreHe3 W ooreHe3. CTpoeHue MOJOBBIX KIETOK. OIUIOAOTBOpEHHE U
SMOpPHOHATBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.
NnauBuayanbHoe pa3BuUTHE OpraHu3MoB (oHTorenes). Cramum 3MOpUOreHe3a >KMBOTHBIX (Ha mpuMepe
asrymku). Jpobnenue. Tunbl npoOieHus. OcoOeHHOCTH IpoOJeHUsT MIIEKOMUTAIOUIUX. 3apO/blllIeBble
JUCTKU (TacTpyisiius). 3aKiajKka OpraHoB U TKaHEH W3 3apOojbIIIEBbIX JUCTKOB. B3anmMHoe BiausiHUE yacTel
pa3BHUBAIOLIETOCA 3apojbiiia (3MOpUOHANBHAS WHAYKIMS). 3akiagka IUlaHa CTPOCHUS >KUBOTHOTO Kak
pE3yNbTaT HEePapXUUECKUX B3aUMOICHCTBUN TeHOB. BnusiHue Ha >MOpHOHAIBHOE pPa3BUTHE PA3IUYHBIX
dbakTopoB OkpykarwiIiei cpenasl. Poct u pasButue xkuBOTHBIX. [locTaomMOpuoHanbHbIN niepuoi. [Ipsmoe u
Henpsimoe pasButue. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX IKUBOTHBIX.
buosiornueckoe 3HaueHHE NPSAMOrO UM HENPSIMOIO Pa3BUTHsI, UX PACIPOCTpaHEHUE B mpupone. Tumsl pocra
KUBOTHBIX. DAKTOPHI perysiliui pocTa KUBOTHBIX W YenoBeka. CTaauu MOCTIMOPHOHAILHOTO PAa3BUTUS Y
YKMBOTHBIX U 4esioBeKa. [leprnopl oHTOreHEe3a yenoBeka.

PasmHoxkenne u paszputue pacteHuid. ['ametodut m cnopodur. Meio3 B KH3HCHHOM IHMKJIE pPacTCHUH.
OO6pazoBanue crop B mpolecce Meno3a. ['amerorene3 y pacteHuil. OIUIONOTBOPEHHE W Pa3BUTHE
PaCTUTENbHBIX OPTaHU3MOB. J[BOITHOE OIJI0IOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHHe U pa3BUTHE
ceMeHU. MeXaHu3Mbl PETyJIsILIMM OHTOT'€HE3a Y PACTEHHUMN U KUBOTHBIX

3.2 |Ucropusi cTraHOBIEHUS W PA3BUTHUS TCHETHUKW Kak HayKu. OCHOBHBIC T€HETHYECKUE TOHSTHS M CHUMBOJIBI.
['oMonoru4HbIE XPOMOCOMBI, aJUIeNIbHBIE TE€HBI, aJTbTePHATUBHBIC MPU3HAKH, JOMHUHAHTHBINA U PEIIECCUBHBIN
NpU3HAK, TOMO3UTOTA, TETEPO3Ur0Ta, YUCTasl JUHUSA, THOpUAbI, reHOTHr, (GeHoTurn. OCHOBHBIE METOIbI
TCHETHKHU: THOPUIOJIOTUUECKHM, IIMTOJIOTUIECKUN, MOJICKYISIPHO-TEHETHIECKUN

3.3 |Monorubpunnoe ckpemuBanue. [lepBerii 3akoH MeHaens - 3akoH enuHOOOpasusi THOPUAOB TIEPBOTO

nokoseHus. [lpaBuno ngomuHupoBaHus. Btopoi 3akoH Menaens - 3aKOH paclICIUIEHUsS ITPU3HAKOB.
[utonoruueckue OCHOBBI MOHOTUOPUIHOTO CKpEeIIUBaHusl. [ unore3a 4MCTOTH raMer.
AHanmsupyroniee ckpemupanue. [IpoMexXyTOUHBIN XapakTep HacjienoBaHus. PaclierieHue nNpru3sHakoB MpH




HEIIOJIHOM JIOMUHUPOBAHUU.

JHuruOpuaHoe ckpemuBanue. Tpetuil 3akoH MeHzaens - 3aKOH HE3aBUCHMOI'O HACJIEAOBAHMS MPU3HAKOB.
[uTonornyecknue OCHOBBI AUTHOPUIHOTO CKPELIUBAHUS.

CuerieHHoe HaclenoBanue mnpusHakoB. Pabotrer T. Moprana. CrernieHHOe HacjeqoBaHWE TE€HOB,
HapylICHHUE CUEIUICHUA MEXAY NreHaMu. XpOMOCOMHAasl TEOPUs HACIIEICTBEHHOCTHU.

I'enetnka nosa. XpOMOCOMHBIM MEXaHM3M OIpENETeHUusl IMona. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omoramerHslii U rereporaMeTHbli Ios. I'eHeTndeckas CTpyKTypa NIOJIOBBIX XpomocoMm. HacienoBaHue
IIPU3HAKOB, CLEIUICHHBIX C IOJIOM. I'eHOTMII Kak LenocTHas cucrema. [linerorponuss - MHOXECTBEHHOE
nencTBre reHa. MHOKECTBEHHBIN ayuienn3M. B3auMoAeicTBHE HeayuleNIbHBIX FeHOB. KOMIIIIEMEHTapHOCTb.
Onucra3. [lonumepus

3.4

B3aumopeiictBue reHoTHMna W cpeAnl npu  popmupoBaHuu (GeHoTurna. VI3MEHUYMBOCTH TIPU3HAKOB.
KauecTBeHHBIE U KOJTMYECTBEHHbBIC MPU3HAKUA. BUIbl U3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHAS.
MoaudukanuonHas U3MEHUUBOCTh. Poiib cpeasl B (hopMupoBaHUM MOIU(DUKAIMOHHOW W3MEHYUBOCTH.
Hopma peakuuun npusnaka. Bapuanumonubelii psig u BapuanuoHHas kpupasi (B. Moranncen). CpolicTBa
MOIU(PUKAITUOHHON U3MEHYMBOCTH.

I'enoTunuyeckass W3MEHUYUBOCTh. (CBOWCTBA T€HOTUINHYECKOM HM3MEHYMBOCTU. BUIbI T€HOTUIIMYECKOU
U3MEHUYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHAS.

KombOuHaTuBHAsI H”3MEHYMBOCTh. Meii03 1 IOJIOBOM Mpoliece - OCHOBA KOMOMHATUBHON M3MEHYHUBOCTH. Poiib
KOMOWHATUBHON M3MEHYMBOCTHU B CO3JJaHUU T€HETHUECKOT0 pa3HooOpasus B Ipeiesax OqHOrO BUA.
MyTanoHHass HW3MEHYMBOCTb. Buabl MyTaluii: T€HHbIE, XpPOMOCOMHBIE, T€HOMHbIe. CIOHTaHHBIE U
UHIYLIUPOBaHHbIE MyTaluu. SaepHble W LHUTOILIa3MaTUYeCKHe MyTanuu. CoMaTH4YeCKHE U TIOJIOBBIE
myTanuu. [IpuunHbl BOBHUKHOBEHUsI MyTaluil. MyTareHsl U UX BIUSHHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpolecca. 3aKOH TOMOJIOTMUECKUX PSIJOB B HacieAcTBeHHOM wu3MeHunBoctn (H.H.
Basunos). BHesiiepHast "3MEHYMBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuorun yenoseka. MexayHapoaHass mporpaMma HCCIENOBaHUS T€HOMa 4YeloBeKa. Meroasl n3ydeHus
TCHETHKHA  YEeJIOBEKa:  TEHEaJOTWYECKHWH,  OJNM3HEIOBBIH,  [HUTOTCHETHYECKHH,  TMOMYJSII[MOHHO-
CTaTUCTUYECKUH, MOJEKYJIApHO-TeHeTHuYeCKui. COBPEMEHHOE OIpE/IEIEHHEe T€HOTHUIA: MOJIHON€HOMHOE
CEKBEHHPOBAHWE, TEHOTHUNHpPOBaHWE, B TOM uuciae ¢ nomomblo [I[[P-ananu3a. HacnenctBenubie
3a0oneBaHusl 4eJoBeKa. | ©HHbIE M XpPOMOCOMHBIE OO0JE€3HM uYeJoBeKa. boJIe3HW ¢ HaCIeICTBEHHOU




mpeaApacIIoJIOKCHHOCTBIO. 3HaueHHUEe MEIUIMHCKON I'€HETUKH B NpCAOTBpAIICHUU WU JICUCHUHU I'CHCTHYCCKHUX
3a0oJieBanni yesioBeka. CTBOIOBBIC KICTKH

3.6

JlomecTukanuss U celekuus. 3apoKICHHUE CelleKIuu U aoMmectukanuu. Yuenne H.M. BaBunoBa o nentpax
IPOUCXOXKIEHUSI U MHOT000pa3us KyJIbTYpHBIX pacTeHuil. Poib cenekuuu B CO3AaHUU COPTOB PACTEHUM U
nopoJ KUBOTHBIX. COpT, mopoAaa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACJIEICTBEHHON U3MEHUYUBOCTH
H.W. BaBunoga, ero 3HaueHue Jjisi CENEKIIMOHHON pabOTHI.

Meronpl ceneKuMOHHOM paboThl. McKyccTBeHHBIM OTOOp: MacCOBbII W MHAMBUAYAJIbHBIN. OTarbl
KOMOMHAIIMOHHOM cenekiuu. Mcnpitanue npousBoauTeneit mo noroMctBy. OTOOp MO F€HOTHUITY C MTOMOIIBIO
OIICHKU (PEHOTHIIA TOTOMCTBA U OTOOP IO T€HOTHUMY ¢ nmoMoIsio aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METO]| CEJIEKIIMOHHON paboThl. PaguanmoHHbIH U XUMUYECKUI MyTareHes
KaK MCTOYHUK MYTallMi y KyJIbTYpHBIX (pOpM opranu3zMoB. Mcrosib30BaHUE T€HOMHOTO PEAAKTUPOBAHUS U
mMeTo10B pekomOnHaHTHBIX JIHK 11 momyueHust uCXxoqHoro MaTepuana 1uisi CeNeKIUH.

[lonyyenue mnonurionoB. BHyTpuBugoBas rubpuauzanus. BIM3KOPOACTBEHHOE CKpEIIMBaHUE, WU
uHOpuauHr. HeponcTBeHHoe ckpeniuBaHue, win ayropuauHr. ['erepos3uc u ero npuuunsl. Mcnonb3oBanue
rerepo3uca B ceiekuuu. OtnaneHHas rubpuausanus. [Ipeogonenue Oecraoausi MEXBUAOBBIX T'MOPHIOB.
JIOCTHKEHUS CENIEKIIUU PACTCHUN U JKUBOTHBIX

3.7

OOBEKTHI, UCTIONB3yeMble B OMOTEXHOJOTHH, - KJIETOYHbIE M TKAHEBBIC KYIbTYpPbl, MUKPOOPTaHU3MBI, MX
XapakTepuctuka. TpaauioHHass OMOTEXHOJIOTHS: XJIeOOTICYeHHE, MOTYYECHUE KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAENMEe. Mukpobuonornueckuii cuaTe3. OOBEKTHl MUKPOOMOIOTHUYECKUX TexHoJsorui. [IpousBoacTBo
Oeyika, aMUHOKHCJIOT M BUTAaMUHOB. VCKyCCTBEHHOE OIUIOJOTBOpEeHHE. PEKOHCTpyKIMS SHIEKIECTOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIUIAHTAIUU SIJI€P KIETOK.

XpoMocoMHasi ¥ TeHHasi UHKeHepHsl. ICKyCCTBEHHBIN CHHTE3 reHa W KOHCTPYMPOBAaHHWE PEKOMOMHAHTHBIX
JHK. JlocTmxeHus M MEepCHeKTUBBl XPOMOCOMHOM M T€HHOW MHXKEHEepUH. MeaunumHckne OMOTEXHOJIOTHH.
Hcnonb30BaHnEe CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpasue OpraHndecKoro Mupa

4.1

buonornueckoe pasHooOpaszue opranusMoB. CoBpeMeHHasi cHcTeMa OpraHudeckoro mupa. [IpuHuumbI
kaccudukany oprann3MoB. OCHOBHBIE CHCTEMATHUYECKUE TPYTIHI OPTaHU3MOB.

OcoOEHHOCTH CTPOCHUS W JKU3HEACATEIPHOCTH OJHOKIETOYHBIX OpraHm3MoB. bakrepum, apxew,
OJIHOKJIETOYHbIE TPUOBI, OJIHOKIJIETOYHBIE BOJOPOCIH, JApyrre npoTUCThl. KoJoHWaNbHBIE OPraHU3MBbI.




JIB>KEeHME OJTHOKJIETOYHBIX OPraHU3MOB: aMe0OUIHOE, )KT'YTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKICTOYHBIX
Opranu3moB. Pa3npaxuMoCTh y OJHOKIETOUHBIX OPTaHU3MOB. TaKCHUCHI

4.2

MHOTOKIIETOUHBIE pacTeHUsA. B3auMOCBSI3bp 4YacTe MHOTOKIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
CHUCTEMBI OpPraHOB MHOTOKJIETOYHOIro opranu3zma. OpraHusm Kak €JuHO€ 1ejoe. TkaHu pacTteHuil. Turbl
pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHas, TOKPOBHAs, MPOBOJSINIAS, OCHOBHAs, MEXaHHYECKasl.
Oco0eHHOCTH cTpoeHus!, GYHKUUN U PACIOJIOKEHHsI TKAaHEH B OpraHax pacTeHUU

4.3

BereratuBHbIE U reHEPAaTUBHBIE Opranbl pacTeHuil. OyHKIIMK OPraHoB U CUCTEM OpraHoB. Kapkac pacteHuil.
JIBUJ)KEHHE MHOTOKJIETOYHBIX PACTEHMI: TpONM3Mbl M HAacTUH. llorjomieHue BOABI, YIJIEKUCIOrO Tra3a u
MUHEpAJIbHBIX BellecTB pacTeHusiMu. Jlpixanue pacteHuid. uddy3us razoB yepe3 MOBEPXHOCTh KIETKU.
TpaHncnopTHbIE CUCTEMBI pacTeHUW. BpiaeneHue y pacTeHuid. 3amura y MHOTOKIETOYHBIX pPACTEHUM.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOW 3a1uThl. DUTOHLIUABL.

PazgpaxxumMocTh M peryisiuus y opraHu3mMoB. PazapakuMoCTh UM PEryssinusi y MHOTOKJIETOUYHBIX PACTEHUM.
PocTroBble BenlecTBa M X 3HAYEHUE

4.5

MHOTOKIETOYHbIC >KMBOTHBIE. B3aMMOCBS3b YacTeli MHOT'OKJIECTOYHOI'O OpraHuima. TKaHI/I, OopraHbl "
CUCTCMBI OpPraHOB MHOTOKJICTOYHOI'O OpraHu3Ma. OpFaHI/ISM KaK CIHMHOC IICJIOC. I'omeocras. Tkanu
’)KMBOTHBIX M 4Y€JIOBeKa. THIBI >KUBOTHBIX TKAHEH: SIUTCINAIbHAA, COCAMHUTCIIbHAA, MBIIICYHAA, HCPBHA.
OcobenHocTH CTPOCHUA, (bYHKHHfI " PACIIOJIOKCHHUA TKaHEHU B OopraHax KMBOTHBIX 1 YCJIOBCKaA

4.6

Oprassl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB M CHCTEM OpraHoB. Omopa Teina OpraHu3MOB.
CkeneTsl OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX. Hapy»HbIil 1 BHYyTpeHHHH ckeneT. CTpoeHue U
TUIIBI COSAUHEHUS KOCTEM.

JIBU)KEHHE MHOTOKJIETOYHBIX KUBOTHBIX. Iluranune >KMBOTHBIX. IIuTaHWEe NO3BOHOYHBIX IKUBOTHBIX.
Jlpixanue xuBoTHBIX. KoxkHOe nbixanue. XKaGepHoe u IerouHoe AbIXaHuE.

JIpIXaHWe TMO3BOHOYHBIX JKMBOTHBIX. OBOJIOIMOHHOE YCJIOKHEHUE CTPOEHHUS JIETKUX TT03BOHOYHBIX
KUBOTHBIX. J[pIXaTeibpHas cucremMa 4ejaoBeka. MexaHn3M BEHTWISLUHMM JETKUX Yy NTULl U MIICKOIUTAOLIUX.
TpaHcopT BELIECTB Y OpraHU3MOB. TpaHCIIOPT BEMIECTB Yy )KUBOTHBIX. KpOBEHOCHAsI cuUCTEMA U €€ OpraHBbl.
KpoBeHocHasi cucrema mo3BOHOYHBIX >XKMBOTHBIX. Kpyru kKpoBooOpaiieHusi. DBOJIOIMOHHBIE YCI0KHEHUS
CTPOEHUsI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX >XMBOTHBIX. BbleinieHHME y OpranusmoB. BeiaeneHue y
#UBOTHbIX. CokpartuTenbHble Bakyonu. Opranbl BbljeiaeHus. CBsi3b NOJOCTH Tejla C KPOBEHOCHOW H
BBIJICJIUTENILHON cucTeMaMH. BbleneHne y NO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX




XKUBOTHBIX. [IOKpOBBI M X mpou3BOAHBIE. Pa3apakuMOCTh U peryisauns y Opraau3MoB. Pa3napaxxumocts y
OHOKJIETOYHBIX OpraHu3MoOB. Takcuchbl. Pa3npa)kmMoCTb M PETyJALMS Y MHOTOKJIETOYHBIX PACTEHUHU.
PocroBble BelecTBa 1 MX 3HaYEHUE.

HepBHasi cuctema u pediekTopHasl peryisiiuds y MHOTOKJIETOYHBIX >KUBOTHBIX. HepBHas cuctema u ee
OTZIEJIbl. DBOJIOIMOHHOE YCI0KHEHNE CTPOEHUSI HEPBHOW CHUCTEMBI Y JKUBOTHBIX.

Pa3paboTka anroputMoB u mnporpamm s 3PGEeKTUBHOM (DYHKIIMOHAIBbHONW aHHOTALlUM TE€HOMOB,
TPAHCKPUITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPTraHU3MOB, pPACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLC

5.1

Opranel U CHUCTEMBI OpraHoB 4YesioBeka. OTIeNbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KXUBOTHBIX. Peduexc u
pednexkTopHast ayra. be3ycioBHbie W ycliOBHbIE pediiekchl. ['ymMopanbHas peryisiiuus ¥ SHAOKPUHHAs
CHCTEMA JKUBOTHBIX M 4esoBeKka. JKene3bl SHIOKPUHHOM CUCTEMBI M MX TOPMOHBI. J[eHMCTBME TOPMOHOB.
B3auMocBsi3p HEpBHOM U DSHIOKPUHHOW cucTeM. [wunoramamo-runoduzapHas cucrema. Peduexkc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIeKChl

5.2

3amura opranuzMa ot Oone3neil. UMMyHHas cucrteMa yenoBeka. KieToyHslil U TyMOpaibHBIA UMMYHUTET.
Bpoxnennbiii, npHOOpeTeHHBIN  crenuduueckuii  UMMyHHTET. Teopus  KIOHAJIBbHO-CEJIEKTUBHOIO
ummynurera (I1. Dpnux, ®.M. bepuner, C. Tonerara). BocmamurenbHble OTBETHI OpraHu3MoOB. Poiib
BPOXKJIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUIN

5.3

KpoBenocHast cucrema m ee¢ opranbl. Cepjiie, KPOBEHOCHBIE COCYABI M KPOBb. Kpyrum kpoBooOpaiieHHs.
Pabora cepana u ee peryssmus

5.4

Hpixanue dvenoBeka. Juddy3us ra3oB uepe3 MOBEPXHOCTh KIETKH. JlpIxaTenbHas cUCTeMa 4elOBEKa.
JlpixaTenbHast IOBEpXHOCTh. Perymsims apixanus. J{prxarenbHble 00BEMBI

9.5

[MumeBaputenbHas cucrema 4enoBeka. OTAeNbl MUILEBAPUTENIBHOrO TpakTa. [luieBapUTeNbHBIE KENE3BI.
BHyTpUII0JI0CTHOE M BHYTPUKIIETOUHOE MUIIEBAPEHUE

5.6

[TokpoBbl U ux mpousBogHble. Opranbl BbyiencHus. [loukn. CtpoeHne u (yHKIIMOHHPOBaHHE HEPpOHA.
OunbTpanus, CeKpenus W OO0paTHOE BCaChlBAHHE KaK MEXaHW3MbI pPabOThl OpPraHOB BBIJICIICHUS.
OO0pa3oBaHNe MOYH y YETOBEKa

5.7

JIBr>KeHHE YesloBeKa: MblieuHasi cuctema. CKeJIeTHbIE MBIIIIBI U X padoTa. CTpOEHUE U TUIIBI COSTMHEHUS
KOCTEM

Teopwust sBostonuK. Pa3Butue xu3Hu Ha 3emIie




6.1

OpomonronHas teopuss Y. [apBuna. I[lpennochuiku BO3HUKHOBEHHUs AapBuHU3MA. KU3Hb M Hay4dHas
nesrenbHoCcTh Y. JlapBuHa.

JIBr>kymue cuiibl 3BOJONMU BUAOB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh Pa3MHOXEHUS OPTaHU3MOB,
HACJIEJICTBEHHAs! U3BMEHYMBOCTD, 00ph0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).
Odopmnenue cuntetudyeckor teopuu sBooruu (CT3). HelitpanbHas Teopus sBotonuu. CoBpeMeHHas
ABOJIIOIIMOHHAS OWOJIOTHS. 3HAUYC€HHE OHBOJIONMOHHOW TEOpUU B (POPMUPOBAHHHM €CTECTBEHHO-HAYYHOMU
KapTUHBI MUpa

6.2

[lonmynsuua kak »sJeMeHTapHas eauHuia 3Boitolud. COBpeMEHHbIE METOAbl OLEHKH TI'E€HETUYECKOTO
pazHooOpa3usi M CTPYKTypbl nonyisuuid. M3meHeHue TreHOPOHIA TMOMYyNIALMH KakK d3JIEeMEHTapHOe
ABOJIIOIIMOHHOE sIBJIEHHE. 3aKOH reHernyeckoro paBHoBecus [x. Xapau, B. BaiinOepra.

DOneMeHTapHble (PaKTOphl (ABMXKYIIME CUJIBI) 3BOJIONUUA. MyTanuoHHbIM mporecc. KomOuHaTHBHAS
U3MEHUYMBOCTh. J[peiid reHoB - ciyyaiiHble HEHalpaBiCHHbIE M3MEHEHUsS YAacTOT aJUleiedl B MOMYJISIHIX.
O¢ddexr ocHoBarens. Murpanuu. W3onsuus nomynsiuii:  reorpaduueckas  (IpoCTpaHCTBEHHAs),
ounonornyeckas (penpoayKTHUBHAs).

EctecTBenHsbIil 0T00p - Hampamistouui Gaktop 3BosrOIUMH. DOpMBI €CTECTBEHHOTO OTOOpa: JBHKYIIIHM,
CTAOMIM3UPYIOIINUM, pa3pbiBatonuii (Mu3pynTuBHLBIN). [To10BOI 0TOOD.

[IprcnocoOIeHHOCTh OPraHU3MOB KaK PE3yJbTaT MHUKPOIBOJIONMH. BO3HMKHOBEHHE MPUCTIOCOOICHHUN Yy
opranu3MoB. ApoMopdo3sl W  uAHoamanTanuu. l[lpuMepsl  MPUCTIOCOONEHHM y  OpPraHuU3MOB.
OTHOCHUTENBHOCTh TPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykTrypa. BumooOpa3oBaHue Kak pe3yJbTaT MHUKPOIBOJIOUMH. M3onsius -
KItoueBor  ¢akTop BuaooOpa3zoBaHms. IlyTu u  cmocoObl  BHAOOOpa30BaHUS:  aUIONMATPUUECKOE
(reorpaduyeckoe), cUMIaTpuyeckoe (IKOJIOTHIecKkoe), "MrHOBeHHOe" (TOMUTUIONAN3AINS, THOPUAU3AIHS).
JIMUTENbHOCTD YBOIOLUOHHBIX IIPOLIECCOB.

Mexaau3mMbl GOpMHUPOBAHUS OMOIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BomronmoHHON Owonmornu B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHUs OnopazHooOpa3us.
MUKpO3BOJIIONHUS W KODBOJIONHUS TApa3sUTOB M WX X035€B. MexaHu3Mbl (hOPMHUPOBAHUS YCTOMYUBOCTH K
AHTUOMOTUKAM M CIIOCOOBI OOPHOBI ¢ HEl

6.3

Metoasl u3ydeHUss Makpo3BoOJOIMU. [lalleoHTONOrHYecCKue METOAbl M3Yy4eHHUs SBOJonuH. llepexoHbie
(bopMBI B PUITOTCHETHUCCKUE PSIbI OPTaHU3MOB.




buoreorpaduveckne MeToasl n3ydeHus dBomoruu. CpaBHeHUE (GUIOpHI U GayHBl MATEPUKOB U OCTPOBOB.
buoreorpaduueckue o6mactu 3emiau. BUnbl-3HIEMHUKU U PETUKTHI.

DOMOPHOJIOTUYECKHE W CPAaBHUTEIBbHO-MOP(OJOTUYECKAE METOMBI HM3yYCHUS OHBOJIONUHU. [ eHeTHYecKue
MEXaHHM3Mbl DJBOJIONMA OHTOT'CHE3a U TIOSBJIICHHSI DBOJIONMOHHBIX HOBIIECTB. [ OMOJOTHYHBIE U
aQHAJIOTUYHBIE  OpPTraHbl. PynWMEHTapHbIE OpPraHbl HM  aTaBU3MbL.  MOJIEKYJISIPHO-TCHETHYECKHE,
OMOXMMHUYCCKNE M MaTEeMaTHYCCKHE METOJbl M3Y4YeHHS ABOMIONUU. ['omonornyHsie TeHbl. COBpEMEHHBIE
METOJIbI TIOCTPOCHHSI (PUITOTCHETUICCKUX JIEPEBbEB. XPOMOCOMHBIE MYTAIIMH M SBOTIOIHUS T€HOMOB.

OO6mue 3akoHOMepHOCTH (TpaBmiia) SBoJIOIMU. HeoOpaTUMOCTh 3BOJIOIUU. ANanTHBHAS pajavalus.
HepaBHOMEPHOCTH TEMITOB YBOJIFOITUHU

6.4

Hayuynbie rHmoTe3sl MOpoOUCXOXKACHUS JKU3HUM Ha 3emie. AOuoreHes u maHcnepmus. [loHayuHbie
MPEACTaBICHUS O 3apOXKJACHUU KU3HU (KpealmoHu3M). [ Urmore3a MoCTOSSHHOTO CaMO3apOosKICHHS KU3HU U
ee omnpoBepxkeHue onbitamu @D. Penm, JI. Cnamnannanum, JI. Ilactepa. IlpomcxoxneHue XKU3HU U
acTpoOUOJIOTHS.

OcHOBHBIE 3Tanbl HeopraHudeckod sBontonuu. [lnaHeTapHas (reosiormueckasi) IBONIONUS. XHUMHYECKas
ABOTIOIUS. AOMOTEHHBIN CUHTE3 OpraHu4YecKux BeulecTB n3 Heopranudeckux. OnsiT C. Musnepa u I'. FOpu.
Oo6pazoBanue nonumepoB U3 MoHoMmepoB. KoanepBaTHas rumnoteza A.W. OmapuHa, TMIIOTE3a MEPBUYHOTO
oynbona J[>x. Xonnelina, reaetudeckas runore3a I'. Mennepa. Pu6osumsr (T. Uek) u runotesa "mupa PHK"
VY. TI'un6epra. DopMupoBaHue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

Uctopust 3emiu u MeToabl ee u3ydeHHs. Vckomaemble OpraHMYEeCKHE OCTAaTKH. ['€OXpPOHOJIOTHS U €€
mMeTonbl. OTHOCUTENbHAass W a0CONIIOTHAsh TeOXpOHOJOorus. ['eoXpoHOJOrMYecKas IIKama: 30HBI, JPBHI,
NEPUOJIbI, STTOXH.

HavanpHble »Tanbl opraHuyeckodl nsBonitouuu. llosiBIeHHE U 3BOJIOLUSA TMEPBBIX KIETOK. ODBOJIOLUS
MeTabonu3ma. Bo3HukHOBEeHHE TepBBIX IKOCUCTEM. COBpEeMEHHbIE MUKpPOOHBIE OWMOTUIEHKH KaK aHajIor
nepBbIX Ha 3emiie coobiiecTB. CTpoMaToauThl. [IpokapruoThl M 3yKapUOTHI.

[Ipoucxoxnenrue sykapuoTr (CUMOMOTEHEe3). DBONIOIMOHHOE MPOMCXOXKACHHE BUPYCOB. I[Iponcxoknenue
MHOT'OKJIETOUHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.
OcCHOBHBIE 2Tambl SBOJIONUN BBICIIUX pacTeHUil. OCHOBHBIE apoMOpdo3bl pacTeHMid. Beixoa pactennii Ha
cymry. IlosiBneHue crnopoBbIX pacTeHUW W 3aBoeBaHHe UMM cyliu. CemeHHble pactenus. lIpoucxoxaeHue
[IBETKOBBIX PACTEHHU.




OcCHOBHBIE 3Talbl 3BOJIIOLMHU >XKMUBOTHOrO MHUpa. OCHOBHbIE apoMopdo3bl KMBOTHBIX. Benjackas ¢dayna.
KemOpuiickuil B3pbIB - MOSBICHUE COBPEMEHHBIX TUIOB. IlepBbie XOpmoBble *KUBOTHBIE. JKU3HB B BOJE.
OBontonusa 1mo3BoHOYHBIX. [Iponcxoxnenne ampubuit u pentuwiuid. [IpoucxoxneHne MIEKONUTAIOMUX U
ntul. [lpuHnun kmoudeBoro apomopgoza. OcBoeHue OECrO3BOHOYHBIMU M TO3BOHOYHBIMHU YKUBOTHBIMU
CyILH.

PazButre xu3Hu Ha 3emiie MO 3paM U MEPUOJIAM: apXei, MPOTEpPO30M, Maneo30M, ME3030H, KalHO30M.
OO0mast xapakTepuCTHKa KJIMMaTa M TeoJIOTMUeCKHX IMpoiieccoB. I[losiBleHHe M pacuBeT XapaKTEPHBIX
OpraHu3MoOB. YTJIe0Opa30BaHME: €ro YCIOBUS U BIUSHUE HA Ta30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMHpAaHUS - OKOJIOTMYECKHE KpHU3HUCBHl npouuioro. IIpuumHbl M CclaeacTBus MacCOBBIX
BoIMUpaHuil. COBpeMEHHBINA IKOJIOTHYECKUN KPU3HC, €r0 0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnonorun. Mertoael  aHTponosiorud. (CTaHOBIIEHME TPENICTABICHUN O
MPOUCXO0XKAEHUHU yesioBeka. COBpEeMEHHbIE HAYYHBIE TEOPHHU.

CxoxncTBo 4yenoBeka € KMBOTHbIMH. CHCTeMaTHYECKOE MOJO0KEHUE dYenoBeka. CBUAETENbCTBA CXOJCTBA
YyelioBeKa € JKMBOTHBIMU:  CPaBHUTEIBHO-MOPGOJIOTHUECKHE,  AMOpHoJoruyeckue,  (U3HOIOro-
onoxumuyeckue, mnoBeaeHyeckue. OTIWYUS YeIOBEKa OT JKUBOTHBIX. [IpSAMOXOXKIEHUE U KOMILIEKC
CBS3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3Tra U BTOPOW CUTHAJIIBHOM CUCTEMBI.

JBuxyiue cuiibl (hakTOphl) aHTpOIOoreHesa: Ouosiornueckue, coruanbabie. COOTHOIIEHHE OMOTOTUYECKUX
U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHbIE CTaINM AHTPONOT€HE3a. ABCTPAIIONUTEKH - IBYHOTHE MPEAKH Jtoei. UeloBeK yMeblil, IepBbIe
U3TOTOBJICHUS Opyauid Tpyna. YeraoBek NpAMOXOISAIINA W TEPBBIM BBIXOJA JIOJCH 3a mpeaensl Adpuku.
YenoBek reiaenpOepreckuii - 00MMil MpeIoK HeaHIepTaabCKOro YeoBeKa M JejloBeKa pa3yMHoro. YeaoBek
HEAHJECPTAIbCKUN KaK BHUJ JIIOJEH XOJIOJHOrO KiMmara. YernoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUH YEJI0BEK, OCBOEHNE KOHTUHEHTOB 3a TpeaenaMu A(Qpuki.

DBOJIONMA COBPEMEHHOTO 4YesoBeKa. EcTecTBeHHBI OTOOpP B MOMyIANMSIX YeloBeKa. MyTalMOHHBIN
nporecc u nonmumopdusm. [lomynsiuonHsie BOIHBI, Apeiid reHoB, murpamus u ">¢ ekt ocHoBatens" B
MOMYJISIIUSIX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckue packl. [lonsitue o pace. bonbiire pacel: eBponeoniHas (€Bpa3uiickas), aBCTpago-HErpouIHAas
(3KBaTOpHanbHasA), MOHroOJOMAHAs (a3UaTcKO-aMepUKaHCKas). Bpemsi m myTH pacceleHusl 4eJIoBeKa IO
maHere. EnuHcTBO denoBeueckux pac. Haywynas HecocTtosiTenpHOCTh pacu3Ma. llpucnoco0iaeHHOCTb




YeJIOBEKa K pa3HbIM YCIOBUSIM OKpY’Karollei cpeabl. Biausinue reorpaduueckoil cpenbl U apeiida reHoB Ha
MOP(OJIOTHIO U (PUMOJIOTHIO YEJIOBEKA

7 DKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH

7.1 | Pa3pmensl u 3aaaun 3k070TUU. CBSI3b SKOJOTUHU C APYTUMHU HayKaMHu.
Mertonbl sxonoruu. [loneBsie HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJOTHHU: MPUPOJHBIE U JabOpaTOpHBIE.
MopgenupoBanue B OKOJIOTMM. MOHUTOPUHI OKPYXKAIOLIEH Cpeabl: JIOKAIbHBIA, PETUOHAIBHBIA W
rJ100aJIbHBIN

7.2 |DOxonmoruueckue (PakTopbl U 3aKOHOMEPHOCTH WX JedcTBud. Knaccudukanus skogorndeckux (pakTopoB:

abuoTnyeckue, OWoTHuYeckue, aHTpororeHHeie. OOmMMEe 3aKOHOMEPHOCTH JEHCTBUSI AKOJOTHYECKUX
daktopoB. I[IpaBmio muaumyma (K. Ilnpenrens, HO. JIlu6ux). TonepaHTHOCTh. ODBpHUOMOHTHBIC W
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (akropel. CBeT Kak skoyiorudeckuit daxrop. JlelcTBHE pa3HBIX YYaCTKOB COJHEYHOTO
CIIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKHWE TPYyMHIbl PACTEHUM M JKUBOTHBIX MO OTHOILICHUIO K CBETY.
CurnanpHast ponb cBera. Poromepuonusm. TemmepaTypa Kak »skojoruyeckuit Qakrop. JleicTBue
TEMIIEpAaTypbl Ha OpraHu3Mbl. [lOMKHUIIOTEPMHBIE W TOMOHMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocTh kak 3konoruueckuit ¢akrop. [IpucnocobneHus pacteHuid K MOAIEpKaHUIO BOJHOTO OaliaHca.
Knaccuduxkamus pacteHuil mo oTHomeHUIO K Boze. lIpucrnocoOneHust UBOTHBIX K M3MEHEHHUIO BOJHOTO
pexuma.

Cpenpsl oOWTaHHMS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, IOYBEHHAs, TIyOMHHAs TMOATOYBEHHAS,
BHYTpUOpranu3MeHHas. OU3NKo-XUMHUYECKUEe OCOOCHHOCTH cpeji oOuTanus opranu3moB. [Ipucnocobnenus
OPraHu3MOB K >KM3HU B Pa3HbIX CpEaax.

buonornueckue putmbl. BHemHne u  BHyTpeHHHME pUTMBL. CyTOYHBIE UM TOJWYHBIE PUTMBL.
[Tprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH JKU3HHU.

XKuzuennsie popmbl opranuzMoB. [lorstue o xuzHeHHo Gopme. XKuzHeHHble HOPMBI PACTCHHIA: EPEBbA,
KyCTapHHUKH, KyCTapHUYKH, MHOTOJICTHHUE TPaBbl, OJHOJCTHUE TpaBbl. JKu3HEHHBIE (POPMBI KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HM.

buotnueckue paktopsl. Buasl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUS, XUIIIHUYECTBO, CAMOMO3 U €T0
dopmel. [lapasutusm, Koomeparusi, MYTyaln3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO, HAXJICOHUYECTBO).




Herpoduueckue B3aumoneilctBusi (Ttonudeckue, ¢opuueckue, (adbpuueckue). 3HaUCHHE OMOTHUECKUX
B3aUMOJCHUCTBUIM i1 CYIIECTBOBAHMSI OpPraHU3MOB B cpeae oOutanus. [IpuHIMI KOHKYpPEHTHOTO
UCKITIOUCHUS

7.3

DKOJIOTMYECKHE XapaKTepucTuku monynsuuu. [lonmynamuss kak Ouojoruueckas cucrema. Pomb
HEOJHOPOJAHOCTH Cpelbl, (puznueckux OapbepoB M OCOOEHHOCTEW OWOJOTUM BUJOB B (POPMHUPOBAHUHU
MPOCTPAHCTBEHHOW CTPYKTYpPhI NOMyanuid. OCHOBHBIE MTOKA3aTENM MOMYJSALNU: YUCIEHHOCTh, TIOTHOCTb,
BO3pAacCTHAs M I0JI0Basi CTPYKTYPaA, POKIAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIUSL.
DKOJIOrHYecKasi CTpykTypa nomyssinuu. OleHKa YUCIECHHOCTH MNOmyJisiuud. JMHaMUKa MOMyJalud U €€
peryisinus. buotndyeckuil motreHUMaI nonyasiuuu. MoaenupoBaHue JUHAMUKHU nonyisanuu. Kpusbie pocta
YUCJICHHOCTU monyysiiiuu. KpuBbie BbDKUBaHUS. Perynsius 4YMCIEHHOCTH MOMYJSIHM: Poiib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJOrUuecKue crpaTeruu BusoB (- u K-ctparerun).

[TonsitTue 00 sKoyOrMUecKor Huile Buaa. Mecroobutanue. MHOroMepHass MOJeiIb AKOJOTUUECKOW HUIIU
k.M. Xatunncona. Pa3zmepsl skonornyeckon HuIu. [loTeHunanpHas u peanu30BaHHAs HUIIK.

Bung kak cucrema nomynsiuid. Apeanbl BUAOB. BUIBI U MX JKM3HEHHBIE CTpPATErMU. 3aKOHOMEPHOCTH
MTOBEJCHUS 1 MUTPALIMI )KUBOTHBIX. bOJIOTrMYeCcKre MHBA3UU YY>KEPOIHBIX BUJIOB

7.4

CoobmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3Wm MEXIy OpraHu3MaMu B OHOIEHO3E.
Okocuctema kKak oTkpbiTast cuctema (A.Jx. Tencnn). OyHKIIMOHATBHBIE OJOKH OPTaHU3MOB B SKOCUCTEME:
IPOAYIEHTHI, KOHCYMEHTHI, PeIyleHThI. Tpodudeckue ypoBHU. Tpodudeckue 1enu u cetu. AOUOTHYECKHE
610ku 3KocucTeM. [109BBI U WITBI B 9KOcHcTeMaX. KpyroBopoT BEIIeCTB U MOTOK YHEPTHUU B IKOCHUCTEME.
OcHoBHBIE MOKa3aTeNN YKOCUCTeMbl. buomacca u mpoaykiys. DKOJIOrH4ecKUue MUpaMuIbl unces, OnoMacchl
Y SHEPTHH.

HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKIleccuu. [lepBUYHbIE U BTOPUYHBIE CYKIIECCHH U UX
NPUYUHBI. AHTPOTIOTEHHBIC BO3JEHCTBUA Ha cykmeccuu. KimMakcHoe cooOrmiectBo. buopasznooOpasue u
MOJTHOTAa KPYTOBOPOTA BEIIECTB - OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[TpupoaHbie SKOCUCTEMBI. AHTPOTIOTEHHBIE YKOCHCTEMBI. ATpo3KocucTeMa. ATpoieHo3. Paznuuus mexmy
AHTPONOTEHHBIMU U TIPUPOJTHBIMU IKOCUCTEMAMH.

Ypboskocuctembr. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opojackas ¢uiopa u ¢payna. CuHAHTpONH3AIIS
ropojckoii (ayHel. buonormdeckoe © XO3SHUCTBEHHOE 3HAYEHUE AarpodKOCHCTEM U ypPOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B IKOCUCTEMAX.




HepeHoc 9HCPIruu U BCIICCTB MCKY CMCKHBIMU 3KOCUCTCMAaMHU. Y CTOMYHUBOCTH OpraHnu3MoB, HOHYJ'ISII_II/Iﬁ nu
9KOCHCTEM B YCJIOBUAX CCTCCTBCHHBIX N aHTPOIIOI'CHHBIX BOSI[GfICTBHfI
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buocdepa - obmermaneTapras odo1ouka 3emMin, T CYIIECTBYET WIH CYIIECTBOBala ku3Hb. YueHue B.U.
Bepnanckoro o 6uocdepe. O6nactu 6uocdepst u ee cocta. JKupoe BemecTBo Ouocdepsl U ero GyHKIIHUH.
3akoHOMEpHOCTH cymiecTBoBaHUsl Ouocdepsl. OcoOeHHOCTH OHOChephl Kak TIIOOaTbHOW SKOCUCTEMBI.
Junamuyeckoe paBHoBecue B Ouochepe. KpyroBopotsl BemiecTs U OMOreoXxuMudeckue HUKIbL (Yriaeposa,
azota). PutMuuHOCTG siBNIEHUMN B Ouocdepe.

3onanbHOCTH Onocdepsl. [lonarue o 6uome. OcHOBHBIE OMOMBI CYIIIH: TYHIpPA, XBOWHBIC Jieca, CMEIIaHHBIC
U IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBI, IMYCTBIHU, TPOIMUYECKUE Jieca, BBICOKOTOpbhs. Kimmar,
pacTUTENBHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa 1 QYHKIHS JKUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO NOTEHIMaNa U OnochepHbIX QyHKIINH

7.6

DKOJIOTUYECKHE KPU3NUCHI U MX NMPUYMHBL. Bo3zaciicTBue yenoBeka Ha Ouocdepy. 3arpsS3HEHUE BO3IYIIHOU
cpensl. OxpaHa BoO3nyxa. 3arpsi3HEHHWE BOJHOW cpenbl. OxpaHa BOIHBIX pecypcoB. PaspylieHue MmodvBblI.
OxpaHa MOYBEHHBIX pecypcoB. VI3MeHEeHHEe KiuMaTa.

AHTpOTIOTEHHOE BO3JICHCTBHE Ha PACTUTEIBHBIA W KHBOTHBIM MHUp. OXpaHa pacTUTEIHHOTO U KUBOTHOTO
mupa. OCHOBHBIC TPHUHIMIBI OXpaHbl Npupoabl. KpacHple kHuru. Oco00 oOXpaHseMble NPUPOITHBIE
tepputopuu (OOIIT).

Borannueckne caipl M 300JI0THUECKUE TTAPKH.

OCHOBHBIC  TPUHIMIBI ~ YCTOMYWBOTO  pPa3BUTHA  4YeJIOBEYECTBA W  TPUPOABL.  ParmoHaibHOE
IPUPOJIOTIOJIH30BAHUE U COXpaHEHNE OMOIOTUYECKOTO pazHooOpasus 3eMiu




YUYEBHO-METOANYECKOE OBECIHHEYUEHUE
OBPA3OBATEJBHOI'O TITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPUAJIBI 1JISA YYEHUKA

* buonorusi, 10 «macc/ ©6a30BbIi  ypOBEHb, IMOJ  peHaKkIuen
B.B.[laceunnka "Jlunus Kuznu",A.A.Kamenckuit, A.M.Py6uioB u 1.p.
«M3narenbctBo MockBa «IIpocBemenne»2025

* buonorus, 11 ximacc/ / 0a30BbIi  ypoBeHb, TOJ peIaKIHUCH
B.B.[laceunuka "Jlunus Kuznu",A.A.Kamenckuit, A.M.PyGrioB u 1.p.
«3narensecTBo MockBa «IIpocsemienne»2025

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

. buonorus. Meroauueckue pexkomenmaruu. 10-11  kmacchl.
[locobue s yuurteneit obmeodpasoBaTenbHbX yupexaeHuil. B.B.Ilaceunnka
"JIunusa XKuzau",A.A.Kamenckuii,A.M.Py6110B

. buonorus. Iloypounoe TemMartndeckoe r1aHupoBanue. 10-11
knaccel. [locobme st yuureneil  0011e00pa30BaTENbHBIX — YUPEKICHUM.
B.B.Ilaceunuka "JIuaus XKuzuu",A.A.Kamenckuii,A.M.Py0110B

. O6mas Ouosnorus .ba3oBeiii ypoBensb.10-11 kimacc. MeTonuueckoe
nocobue./Ilaceunuk B.B. ,I1Isenos I'.I'., U3naTenscTBo "[IpocBenienue"

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCHI
CETU UHTEPHET
http://m.edsoo.ru
http://bio.1lseptember.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru



