


HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTHU TEOPETUUECKYID OCHOBY IS
ompeNieNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUSA Y4eOHOro mpeameTa
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CoJlepKaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOIIUX LETAX U
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
obOmero o6OpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
crienuduke OMOJIOTUH, €€ 3HAUYCHUU B TTIO3HAHUU JKUBOUM MPUPOBI U 00ECIIeUeHUN
CYILIECTBOBAHUSI YeJioBeYecKoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouonoruu naér MOpPEACTAaBICHUE O IEesiX, 00 oOmei
CTpaTerny OOYy4YCHHMs, BOCIUTAHUS W Pa3BUTUSA OOYyYaIOMMXCS CpeICTBAMU
yueOHOoro mipeamera «buonorusi»y, ompeaensieT 0053aTENbHOE IPEAMETHOE
COJICp)KaHMe, €ro CTPYKTYypY, paclpeacsieHHue 10 pas3jaeiaM U TeMaw,
PEKOMEHIYEMYIO MMOCEI0BATEILHOCTh U3YYEHUs y4eOHOro Marepuaia ¢ yuy€Tom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 00pa30BaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpamvMe mo OHONIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB  y4eOHO-TIO3HABATEIbHON
NEATeIbHOCTH/Y4eOHBIX JCHCTBHM OOYyYarOIIMXCS 10 OCBOCHHUIO COJICP)KAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TIPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMHU, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FIKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIECHHUEM K OKpY)KAIOMIeH NPHUPOIAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOTOTUYECKUX TEOpPUH, a TaKkKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM dYHCIe: MPOPUIAKTUKN HACICACTBEHHBIX 3a00JE€BAHWUN YEIOBEKA, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTHYECKHU
1enecooOpa3Horo TMOBEJACHUST B OKpYXKalollled MPUPOAHONW cpelle, aHalnuza
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YENOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K MIPUKIIATHON HAPABICHHOCTH
y4eOHOro mpeamera «bHoorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUEHUS



YCIIOBUH ISl pEUI€HUs] OJTHOM M3 aKTyaJIbHBIX 3a/1a4 HIKOJIBHOI'O OMOJOTHYECKOTO
oOpa3oBaHusA, KOTOpass mpexanonaraer (GopMupoBaHHE Yy  OOy4aroUIUXCs
CHOCOOHOCTH aJanTUpPOBAaThC K HM3MEHEHHMSIM JUHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. Ona obOecnieunBaeT (OpPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEICTABICHUM O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 00o0UIaeT 3HaHMS O >KUBOW MpHUpoAe, €€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI, (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HH, IKOJIOTMYECKOTO MBIIIICHUS, IIEHHOCTHOT'O OTHOIIICHUS K KUBOU MPUPO/IC
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHs] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oomero  00pa3oBaHMs,  COIMANTHM3ALUU
oOyuaromuxcs. M3ydenne Ouonoruu odOecreynBaeT ycioBHs Uisi (opMUpoOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HMH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUA O TpeIHA3HAYCHUH Y4eOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY [Jis ONpENeNieHUs IMOAXOJOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

OT60p coxepkanusi yueObHOro npenMera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBUH C
KOTOPBIM OOydaromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBAaTHOE IIOBEICHUE
YyeJoBeKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKOM aesrenbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITYy>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aIu
OMOIOrMYecKoro 00pa3oBaHus.

CtpykTypupoBaHUE cOJEpKaHUs y4eOHOro Marepuajia B Mporpamme Mo
OMOJOTUN OCYIIECTBIEHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alivuu U
ABOIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKType yueOHOro npeamera «buonorus
BBIJICJICHBI CIIEIYIOIIUE COAepKaTebHble JIMHUM: «buonorusa kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak



Oouonornueckas cucremay, «CucremMa U MHOrooOpasve OpPraHUYeCKOro MHpay,
«IBOTIONHMS KUBOU MPUPOIBI», « IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

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

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUMIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOU
Ui OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX Hay4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONINXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Tpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH U TOIXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTAaHOBJIEHHE Yy OOydYamoImMXcsi O0Omel KyJabTypbl, (GYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SIBICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHMM 3HAHUN M OIbITa, MOJYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlmUMXCsl YMEHHMA WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIOICHHUS STHICCKHUX
HOPM TIPHU TIPOBEICHUN OMOJIOTUYECKUX UCCIIETOBAHMIA,

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKON KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEeHHE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MOBCEIHEBHOW KU3HU JJIS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlIeH cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucteme cpennero oOmiero oopasoBanusi yueOHBI npeaMeT «bruomorusy,
n3ydaeMblii Ha 0a30BOM YpPOBHE, SIBISIETCSA 00s3aTEIbHBIM yUeOHBIM MPEIMETOM.



JI1st u3yueHus 6MoJ0oTuK Ha 6230BOM YPOBHE CpPEIHETO 00111eT0 00pa3oBaHUs
otBoauTCcs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOW TIPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeToAbI MO3HAHUS JKUBOM TTPUPOJIBI».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuEe pa3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIEHOTHYECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKH JKU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Moenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKUE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKA BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OalnaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHNMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (NE€pBUYHASA, BTOpUYHAS, TpETUYHAsT U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®depmeHThl — Ouonornueckue Karamuzatopbl. CrpoeHue ¢epMeHra:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuus pepMEHTOB OT HEOPTraHUUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  Je30Kcuprbdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
1esIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapodUIBHO-
ruapopoOHble cBoiicTBa. buonormueckue ¢yHkuuum aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenue u QpyHKIuu.

HuTtonorust — Hayka o kietke. Kinetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBast cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckumii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuit. CtpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOUN, J>KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U GpyHkiuu. [lutomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBL.
[TpoucxoxxaeHne MHUTOXOHApPUN M TuIacTUA. Bunabl tmactua. HememOpanHbie
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue sjpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIIETKE.

JdeMoHCcTpanum:

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

Juarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXXUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKay,
«Ctpoenne pepmenta», «Hykneunossie kucinotel. JJHK», «CTpoenne monekybl



ATO», «CtpoeHne 3yKapHOTHYECKOW KIETKW», «CTpOeHHE JKMBOTHOU KIIETKWY,
«CTpoeHHEe pacTUTENBHON KIETKN», «CTpoeHHuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYyJOBaHUE JJIi IPOBEICHUS
HaOJIIOJICHUM, HW3MEPEHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMIIa3bl WM KaTalasbl)y.

JlaGopatopHast pabora Ne 2. «J3ydeHue cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKONIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUN OOMEH) U
JTUCCUMIIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKHCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHUS U JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUILUs, peBepraza W  uHTerpaza. IIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHncTpanum:

[Toptpetsr: H. K. Konsuos, /. 1. MBanosckuii, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KiIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNEe M HHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIBI.
[{uTosIOrMYECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cranumu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMBbI pa3sMHOXKEHUS OPraHU3MOB: Oecrioyioe U MmoyioBoe. Busl Oecnonoro
Pa3MHOXKEHUS: JE€JICHUE HAJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIIOJIOTO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuMe Ha CTaAUSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sim9HuKU. OOpa3oBaHHE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEeKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayansHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHAIIBHOTO Pa3BUTHS Y IMO3BOHOYHBIX JKHBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIuYMHOuYHOE). Bnusnue



Cpelbl Ha pa3BUTHE OPTraHU3MOB, (aKTOPhI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yenoBeKka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MHKPOIPENAPATHI «CriepMaTo30U/ibl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «KapuokuHes B KieTKax
KOpEIllKa JyKa», MarHuTHas MoOJeib-alruiuKanus «JlegeHue KIeTku», MOJEeNb
JHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGopatopHast pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun resetuku. Mcropus pazsutus reHeTuky. Pons nurosnoruu
¥ SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HAaCJIEIOBaHMsI MPU3HAKOB, ycTaHOBIEHHbIE . MeHnaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHOooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH pACIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramet. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTs1 OTIpEIeSIEHHsI TEHOTUIIa 0COOU.

CuemienHoe HacneioBanwe mpusHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.



I'enetnka mona. XpoMOCOMHOE ONMpEAETICHHUE IMoJa. AYyTOCOMBI U TIOJIOBBIE
XpoMocombl. ['omorameTrHsle M reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHYMBOCTH. BapuanmoHHbIN psij U BapuallmoHHasi KpuUBasi.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, W3MEHYHMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. MyTallMoHHAast u3MeHYUBOCTh. Kiaccudukanusi MyTaluii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTanuid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HacaeACcTBeHHOM n3menunBocty H. V. BaBuiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TE€HE THYECKU. CoBpemMeHHOE ompeaesIeHUE reHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C ITOMOIIBIO
[11P-anamm3a. HacnencTtBennble 3a0ojeBaHUsS 4YeJOBEKa: TCEHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM IPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTnueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpUHIUMBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JIEUYCHUS TeHETHISCKUX
Oone3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00I€BaHI YeI0OBEKA.

JdeMoHcTpanum:

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

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
IIUTOTCHETUYECKAasE OCHOBAa», «3aKOH paCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpeldBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBaHUAY, «Meiio3y,
«B3anMoIeCcTBUE AJIENBHBIX TE€HOBY», «l'eHeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CLHEIUJIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHUYMBOCTHY, «MoaudukanonHas HW3MEHYMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyI KpoBu», «MyTallnoHHAsS H3MEHUIHBOCTD.

OOGopynoBaHue: MOACTU-AMIUIMKAIIMA «MOHOTHOPHUIHOE CKPEIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON H MHKpompenapatr «J/[po3oduna» (Hopma, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PadoOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIIUBAaHUS Y IPO30(UIIbI Ha TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW WU3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabota No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHMEe W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IpOLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MNPOUCXOKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXOKIEHUS TOMAITHUX KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM ¥ MHIAMBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUHM W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpelluBaHHE YUCTHIX JTUHUH.
I'ereposuc, wnu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TMOJUIIOUAO0B. JIOCTMKEHUS CENeKIMH paCTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MNPOU3BOACTBA. |'€HHAas WH)KEHEpHUsA. OTalbl
co3nanuss pexomOmHanTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
nHxeHepus. Kinertounele KyJbTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHre BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxemsl: kKapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTteHuil», «I[lopoabl ToOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHras ruopuansanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHONOTUWY», «KileTouHble KyabTYypbl U
KJIOHHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTtopHbie U IpakTHYEeCKHE PAdOTHI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KECHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, J1AOOPATOPUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIOLIHOHHASI OHOJIOT HSI.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoMONUM. [lajgeoHTonOrMyeckue: mOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJIGOHTOJIOTHYECKONM JIETONUCH, TIEPEXOaHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH v Gaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3MOPHOHOB pa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomrormonHas Teopus Y. JlapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus sBosironu (CTI) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukpososonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIIOIMK BUAOB B NMpHpoje. MyTallMOHHBIHA
mpoliecc U KOMOWHATHBHAS W3MEHYHMBOCTH. [lOMymnsiiMOHHBIE BOJHBI W Jpeid
reHoB. M30s1ust U1 MUrpanusi.

EctectBennbiii oTOOp — HampaBisomuid  (paktop sBomroruu. DopMmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHWU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpPGh 036l M HAHOATATITAIIH.

Bun wu BumooOGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONMH:  (prsieTHYEeCKas, IUBEpPreHTHAs,
KOHBEpPreHTHasi, napamuienbHas. HeoOpaTumMocTh 3BOJIIOIUH.

[IpoucxoxkaeHue oT HecleuUaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



[Toprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrotep, A. H. Ceepuios.
Tabnuiisl v cxembl: «Pa3BUTHE OPraHMYECKOT0 MUpPa Ha 3eMiiey, «3apoabliu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymecTBoBaHue», «EcrecTBeHHBI 0TOOPY, «MHOroo0pasue cCOpToB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepausy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnoco0iIeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpumMepsl 3alIUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MOjenb «OCHOBHBIE HANPaBJICHUS DBOJIOIUNY», 00BEMHAs MOJIEb
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMBI COXPAHHOCTHU
UCKOIMAEMBIX JKUBOTHBIX U pacTeHuit», Mojenb ammiukamus «llepekpéct
XpOMOCOM», BJIaxHble TmpenapaTtel «Pa3Butne HacekoMoro», «Pa3Butue
JSATYUIKA», MUKporpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

Jlabopatopnas pa6ora Ne 2. «Omnucanue MPUCTIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3eMmuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOWOreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUSI. AOWOTEHHBIA CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tansl
ouonornyeckoit 3Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas »pbl. [laneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ TnepuoApl: NaJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKa KIMMAaTa M TE€O0JOTMYECKUX IpoueccoB. OCHOBHBIE ATaIlb
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
*KUBOTHBIX. [l0osiBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIEHUN YeJIoBeKa. MeTonbl HM3ydeHus aHTpororeHeza. (CxonacrtBa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecTBeHHbIH 00pa3  KU3HM,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBH 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHblii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachbl:  €BPOINEOUAHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  MpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabnmuupl U cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokaprotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MUpay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeueckne pacoh».

O6GopynoBanue:  mMymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEPTAllblla, KPOMAaHBOHIIA), CJIETIKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMaeMbIX OCTaTKOB PACTCHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKypeust «OBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WA KpaeBeAUECKU My3€e).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJauu U pa3aeibl SKOJOTruru. MeTo bl HKOJIOTHUECKUX
HCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOrMYEeCKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DPOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JIEWCTBHIO  aOMOTUYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Bunpr OMOTHYECKHUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. JIlmHaMyKka YuCJIEHHOCTH MONYJISLUNN U €€ PeryJIsaius.

JdeMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkens.

Tabnuner 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomoruiueckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

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

[TpakTuueckast padora Ne 2. «IToacy€T mI0THOCTH MOMYJIALMN Pa3HbIX BUIOB
PaCTEHHIN.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiueBasi). Bunbl-momuHanTel. CBs3M B
OHOoLIEHO3E.

Okosioruyeckue cuctembl (3kocuctembl). Ilonsitue 00 »skocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMIeBble 1LEenu W CETH.
OcHOBHBIE TOKa3aTeau SKOCHUCTEMBbI: Ouomacca, MPOAYKIUS. OKOJIOTMYECKHE
NUpamMubl: TPOAYKUMHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYMBOCTh, cCaMoperyJisiius, pazsurue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOTO
WM IIAPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOo0Opa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
riobasbHOM 3KocucTeMbl. [[uHaMuyeckoe paBHOBecHe M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKJIBI DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHBIE U3MEHEHUs B Onocdepe.
['mobanbHbIE 2KOJIOTHYECKHE TPOOJIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6nopa3zHooOpasusi Kak OCHOBa ycToiunBocTu Ouocdepsl. OcHOBA palMOHATBEHOTO
yIOpaBJI€HUsI MPUPOAHBIMM pEeCypcaMM M UX HCHOJb30BaHHe. JlocTHKeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmunpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpupogueie cooOmectBay, «llenmu nuTaHus», «IKOJIOrMYECKas NUpaMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHelIlas COCTaBIAIOLIAS
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3¢dexTy, «DakTophl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriaepoaa B 0uochepe», «KpyropopoT azota B IpUpOIE».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHbIie cOO0IIECTBaY, KomeKiuu «buorienosy», «Bpeaurenn BaxxHEHIITNX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMUYECKHUM TpyliaM OJIHOIO BHUJA,



Kpacnas xuura Poccuiickoit ®enepanuu, M300paK€HUS OXpPAaHIEMBIX BUIOB
PAaCTEHHUH U )KUBOTHBIX.



IVDTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA  I[IPOI'PAMMBI 11O
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHuUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OKOJOTHMYECKOTO IPAaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS INMpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIITUXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B MPOIECCE Peaanu3alid OCHOBHBIX HAMPaBJICHUMN
BOCIIUTATEIbHOMN JIEATCIIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpa;kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB U OO0S3aHHOCTEH, YBaKEHHE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATEBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM IrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM SI3bIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTMH, TOHMUMAaHHUS 3HAYCHUsS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUH;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUSA JKUBOU ITPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHUPOBAHMS KYJbTYPbI 310POBbS H
IMOIMOHATBHOTO 0JIArONOJIyYHS:

NOHMMAHUE U peanu3alus 370pOBOr0 M 0O€30MacHOro o00pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATh U CAMOCTOATEIBHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHWI0O M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX MOCIEACTBUM s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ANBHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BaHUEM  (COONIOJICHHE  TMpaBWJI  TMOBEJACHUS B  MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKoCcHUCTEM, Orochephl);



AKTMBHOE HENpUATHE JCUCTBUM, TMPUHOCAIIMX BpPELN  OKpYKaAKOLIEH
MPUPOAHON Ccpele, YMEHHE TPOTHO3UPOBATH HEOJArONMPHUSATHBIC SKOJIOTHYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUIN U IPEIOTBPAIATH UX;

HAJIMYUE PAa3BUTOTO SKOJOTHUECKOT'O MBIIICHHUS, YKOJIOTHIECKOU KYIbTYPHI,
OTbITa JeSATETHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN JMEATECITLHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWOJIOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOIO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
NpEeJICTaBIICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CJAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOIIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJOTHU JJII COBPEMEHHOM HMBHIM3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUYECKHUX MPOOIEM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIINIEHUS OOIIeH KyNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydYarommxcs, GopMUpyeMoit
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS IJIs aHaim3a u
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YMEHHUE JeNaTh OOOCHOBAaHHBIC 3aKIIOUCHHUS Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOyYEHHS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
pemieHws Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IEHHOCTH HAYYHOW JIEATEIbHOCTH, TOTOBHOCTH OCYIIIECTBIISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTb M  CHOCOOHOCTh K  HEOPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble JJIs1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEHAayUYHbIE MOHITHS, OTpakarollue
[EJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHU(PUKY METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, sBJIICHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUuEe,  HU3MEpPeHHe, OKCIEPUMEHT U JAPYTHXx),
yHUBEpCAJIbHbIE Yy4yeOHble JielicTBUsS (TIO3HABaTEbHbIE, KOMMYHHKATHUBHBIE,

PETYIISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0OyYaroumxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS M  yHHBEpPCAIbHBIC Yy4YeOHBIE JICHUCTBUA B
MO3HABATEJILHOM U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbLHBIMH yY4eOHBbIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe IeCTBHSA:

CaMOCTOSITEILHO  (OPMYJIIMPOBaTH W aKTyaJlM3UpPOBaTh  MPoOJIeMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTePHBIC MPU3HAKH, YCTaHABINBATh
CBSI3M C APYTUMH MOHSATHUSIMH);

OmpeAessaTh LEIH JEATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OOBSICHEHUS (PAKTOB U SBJICHUM
YKWBOU IPUPOJBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTprUBaeMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIbHEIC CpelcTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIIECHUM B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTax, a



TakK€  TPOTUBOPEUMH  Pa3HOTO  poja,  BBIIBICHHBIX B Pa3JIMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PEajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIILHOCTH,
HaBBIKAMHU  paspelnieHus npoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJThHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHU IO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAHUS, €ro MHTEpPIpEeTalnd, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHUpOBaTh HAYyUHBIN THUN MBIIUICHUS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JEeSTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €& pelieHus, HaXOJAUTh apryMEHTHI [IJIsi J10Ka3aTesbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUECOHBIX MPEIMETOB,;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
MocoOMs, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(OPMAITUIO PA3IMYHBIX BUIOB M (POPM MpeICTaBICHUS, KPUTHUECKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbOopMyIHpPOBATH 3aMPOCHl U MPUMEHATH PA3TMYHBIC METOIBI MPU TIOUCKE U
otOope Ouonornueckoil uHGOpMaIMU, HEOOXOIUMON ISl BBITIOJIHEHUS YUYEeOHBIX
3ajay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHpopMauu (CXeMbl, TpadUKH, THATPAMMBI, TaOIHIIBI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEJACTBA TpH paboTe C
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (QU3NYECKHE U
MaTEMaTUYCCKUE 3HAKH W CUMBOJIBI, (OpMYIBI, aOOpeBHATypy, HOMECHKJIATYpY,
UCIIOJIb30BaTh W NpPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgiageHue yHMBePCAIbHBIMH KOMMYHHKATUBHBIMU 1€CTBUAMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TMpeiaraeMon
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIAraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON M WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUS P PEIICHNN yIeOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 YiIeHa KOJJICKTHBA,



NPUHUMATh UEIM COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTHIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacupenensiTh poiM € YYETOM MHEHHUHA YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBAaTh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aleHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY 1€ HCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HaHUS JUIsl BBISBICHUS MpoOjeM M HX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYyAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MPHUPOIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYILECTBIISITh ITO3HABATEIBHYIO JIE€SATEIBbHOCTD, BBISABIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs NpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €r0o, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW DJPYAHWIINU B
pa3HbIX 00JIaCcTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

YyMETh OLICHMBATh PHCKH W CBOEBPEMEHHO IPHUHUMATH PELICHUS MO HUX
CHIDKECHUIO;



IIPUHAMATh MOTHBBI W AapryMEHTBHl JAPYTMX IIPU AHAINW3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M IPYTrUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINW3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npenmera «buomaorus»
HAy4HbIC 3HAHUWS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyalUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallusiX, CBS3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMeTHbIe
PE3yNIbTATHI IPEJICTABIIEHBI IO T0JIlaM 00y4YeHUSI.

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

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKphIBaTh COJEp)KaHWE OMOIOTHYECKHX TEPMHUHOB W TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIECTB M TMPEBpaIICHUE
SHEPI'uM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JIaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTalliOHHAsA, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunosa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTb TpaHUIIbI
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO MTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IMPOILIECCOB U SIBICHUW, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEJIMYUHAMHU, OOBSICHEHHE TMOJYyYEHHbBIX



pe3yabTaTOB, UCIOJIB30BAHHBIX HAYUYHBIX MOHSITHH, TEOpPUM U 3aKOHOB, YMEHHUE
JienaTh BEIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB,;

yYMEHHUE BBIICISTh CYINIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEILECTB W IMpEBpalleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUS, Pa3MHOXEHUS, WHIAUBUIYAJIBHOTO PpPa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHMS] OMOJIOTHYECKUX
MPOIIECCOB W SIBJICHUM, JJISI MPUHSITUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEeJpl0 oOecrieyeHus O€30MacHOCTH CBOEro 3/0pPOBbS U 30POBbS
OKPY’KAIOIIUX JIIOJIeH, COOJIIOICHUSI HOPM T'PaMOTHOTO MOBEJICHUS B OKpY Karolien
IPUPOJHON Cpeje, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTUKESHUM
COBpPEMEHHOM ouosoruu u OMOTEXHOJIOTUH TUTSt paIroHaILHOTO
IPUPOIOTIONIH30BAHHS;

yMEHUE peliaTh JJIEMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- H
JTUTUOPHUIHOE CKpEIIUBaHUE, CIEIJICHHOE HACIeIOBAHKUE, COCTaBIATh CXEMBbI
MOHOTHOPUTHOTO CKpEUIMBAHUS I MpEeCKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHBIE U TPAKTHYECKHUE PadOThl, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIUIO
OMOJIOTUYECKOTO COJEP’KaHUsA, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAaIMU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MEIUIMHE, OMOTEXHOIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMONIOrMYecKyt0 UH(POpPMAIIUI0O U3 HECKOJNBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
KJlacce NOMKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE W PO OWOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE Owonoruv, QGyHKIIUOHATHHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpPbI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, KOJIOTHYECKUE (PAKTOPHI,



DKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTBI, PEAYIEHThI, IeMA  MUTaAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOINMOHHAs Teopus Y.
JlapBuHA, CHHTETHMYECKass TEOpHs DBOJIIOIMHU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrsa K. M. bapa, yepenoBanusi riaBHBIX HampaBiICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHMCAHUE JKUBBIX CUCTEM, IMPOIIECCOB W SIBJIICHUM, OpraHu3alus U TIPOBEIACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHWE TMOTYyYEeHHBIX
pEe3yIbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATHUN, TEOPUM M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TONYJAIUN, TNPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U HIKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JI€WCTBHSI SKOJOTMYECKHUX (PAKTOpPOB Ha OpPraHU3MbI, IepeHoca
BEIIECTB M IOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOT€OXMMHUYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA A OOBSICHEHUs OHUOJOTMYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpl0 oOecreueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 370POBbS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUS HOPM I'PaMOTHOT'O TMOBEICHUS B OKPY KArOIIeH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSl pallUOHAIBHOTO TIPUPOIOTIONIE30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIE OMOJIOTHYECKUE 3a]]aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIETH TUTaHUs );

YMEHHE BBITIONHATH JTA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMY IS PHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO3/7]aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIIECHMUS,
000011as1 OMONOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAT CHOTOTHA | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprau3Mel 1 OKpyXaiouas cpena ° https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Coo01ecTBa 1 3KOJIOTHYECKHE CHCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

1 buonorus B cucreme Hayk 1 https://m.edso0.ru/216c645c
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1

2 «Hcronb30BaHUe pa3TMIHBIX 1 0.5 https://m.edso0.ru/2636364b
METOJIOB TPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
b

3 HOJIOTHHECKUE CHCTEMBI, TPOTCCCRT 1 https://m.edsoo.ru/ca21cc6e
U UX U3y4eHUe
X €CKHI cocTaB KieTku. Boxa

4 HMHTACCIIH TaB KICTIH Aat 1 https://m.edso0.ru/1777ba96
MUHEpaJIbHbIE COJIN

5 benku. CocTtaB u cTpoeHHEe OCIKOB 1 https://m.edsoo.ru/b54c5a43
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas

6ota Ne 1 «M3yuenue

6 pabotd « Eyq H 1 0.5 https://m.edsoo.ru/cldllaca
KaTaJUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJIM KaTalasbl)»
VYraesoasl. JIunuael https://m.edsoo.ru/5d1cef76
Hyxneunnossie kucnotsl. AT® https://m.eds00.ru/948bf536
nu

9 CTOPH 1 METOJIB! HSyHEHIA 1 https://m.edsoo.ru/b3ab8e68

knetku. Knerounas TCOpHA




Knerka kak 1eigoctHas )xuBas

10 https://m.edsoo.ru/5c5ca96a
cucrema
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/da486e89
OaxkTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOITpernapaTax u ux
OTIMCaHUE
12 OOMeH BelecTB Wik METab0Iu3M https://m.edsoo.ru/b53dd961
13 dorocuHTE3. XEMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTUYecKuii 0OMeH https://m.edso0.ru/4a9675c8
JKu3HeHHBIN UK KISTKU. [{enenue
KJeTku. MuTto3. JlaGoparoprast
15 pabota Ne 3 «HaGmrogeHue MuTo3a B 0.5 https://m.edso0.ru/6e28ab92
KJIETKaX KOHUMKA KOpeIlKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 BuocuHes Gena. Peakiy https://m.edsoo.ru/5ccfbeb5
MaTpPUYHOTO CUHTE3a
17 Tpancnsus — Ouocunres Oenka https://m.edsoo.ru/396ea3f2
18 Heic1eTousbie GopMblkHsii — https://m.edso0.ru/8177638b
BHUPYCHI
19 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB https://m.edsoo.ru/96a7fced
20 Meiio3 https://m.edsoo.ru/fad784a8
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
21 IIETOK. OII0A0TBOpEHIHe. 0.5 https://m.eds00.ru/6373f7d2

JIaGopatopHas pabota Ne 4
«V3ydeHue cTpoeHHs MOJIOBBIX




KJIETOK Ha FOTOBBIX
MHUKpOIpernapaTax»

22

NupuBunyanbHOE pa3BUTHE
OPraHu3MoOB

https://m.edsoo.ru/2a4596e4

23

I'enernka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYUBOCTH

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTH HACTIEAOBAHUS
Mpu3HaKoB. MoHOTHOpUIHOE
CKpCIIIMBAHHE

https://m.edsoo.ru/621afldd

25

JurubpuaHoe cKpemuBaHue. 3aKoH
HE3aBUCUMOT0 HACJIeIOBaHUS
MIPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CrermieHHOE HacJIeJOBaHNE
npusHakoB. JlabopaTtopHas pabora
No 5 «M3yuyenue pe3yabpTaToB
MOHOTHOPHTHOTO ¥ TUTHOPHUIHOTO
CKpeNTuBaHus y Ap030(HIIbl Ha
TOTOBBIX MUKPOTIpEIIapaTax»

0.5

https://m.edsoo.ru/634751fe

27

T'enetuka nosna. Hacinenosanue
MIPU3HAKOB, CIIETUICHHBIX C MTOJIOM

https://m.edsoo.ru/472b3f35

28

N3menunBocTes. Henacnencreennas
n3MeH4YUBOCTb. JlaboparopHas
pabota Ne 6. Uzyuenue
MO/IU(PUKATMOHHONH NU3MEHUUBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOIO psijia U
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/a81bbffl

29

HacnencTBeHHast ©3MEHYMBOCTD.
JIaGopatopHas pabota Ne 7.

0.5

https://m.edsoo.ru/b3c33d24




«AHanmu3 MyTalyii y 1po30duisl Ha
rOTOBBIX MUKpOIIpenapaTax»

30 I'eHeTHKa yenoBeKa 1 https://m.edsoo.ru/9a8c8d99
PesepBHeIit ypok. O600IICHHE 10

31 teme «HacnencTBeHHOCTD U 1 https://m.eds00.ru/879866c6
HU3MCHYUBOCTb OPraHu3MOB»

32 Cenexius Kak HayKa U TpoIece 1 https://m.edsoo.ru/fcf6d1d6

33 MeTOHHUH HOCTIDCHILT CETCKIIH 1 https://m.edsoo.ru/aeal7cfc
PACTCHUHA U ) KUBOTHBIX

34 brotexronorus Kai oTpacis 1 https://m.edsoo.ru/b94f9a7e
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KontpoabHnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 https://m.edsoo.ru/f765e251
" N

2 CTOPI PA3BHTIE HPE/ICTABICHIH 1 https://m.edsoo0.ru/f7236852
00 DBOJIIOLIUHU

3 MuUKpO3BOTIOLMS 1 https://m.edsoo.ru/92e2cbh7c
[Tomynsanmst Kak deMeHTapHas
€IMHNLA BUAA U DBOJIOIHH.

4 JlabopaTtopnast padota Ne 1 1 0.5 https://m.edsoo.ru/6¢c23fccc
«CpaBHeHUE BUJIOB T10
MOP(HOIOTHIECKOMY KPUTEPHIO»

ec 2JIEMEHTA] e

5 JBwicylue Cutbi (S1eMEHTApHE! 1 https://m.edsoo.ru/c9ca7ec2
(haKkTOpBI) IBOTIOIUN

6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m.edsoo.ru/6e175a57
Pe3ynbTathl 3BOIOIMH:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
BUgoo0Opa3zoBanue. JlaboparopHas

7 HO00D patop 1 0.5 https://m.edsoo.ru/2d74ael9
pabota Ne 2 «Onucanue
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma 1 eé
OTHOCHTEIILHOTO XapaKTepay
Hamnpasnenus u nytu

8 p T 1 https://m.edsoo.ru/cec9b353
MaKpO3BOIIOLUN

9 HeobpaTtumocTs 3BoMOLIINN https://m.edsoo.ru/88f6dcd6

10 Hcropus xu3Hu Ha 3emiie 1 METOAbI https://m.edso0.ru/19b89985




€€ U3y4eHHUs

11

FI/IHOTCSBI HpOI/ICXO)K,IICHI/ISI KN3HHU
Ha 3emMiie

https://m.edsoo.ru/7f268fle

12

PazButune xxu3Hu Ha 3emiie 1o 3pam
Y TIepHOAaM

https://m.edso0.ru/45189341

13

OCHOBHBIE dTaIbI SBOJIOIIN N
PACTUTCIIBHOTO U )KUBOTHOT'O MHpaA.
[IpaxTnueckas padora Ne 1
«M3yyeHune UCKOMaeMbIX OCTaTKOB
paCTeHI/Iﬁ U )KUBOTHBIX B
KOJUTEKITHSIX»

0.5

https://m.edsoo.ru/f256a36b

14

CoBpeMeHHasl cucTema
OpPraHWYECKOTO MHUpa

https://m.edsoo.ru/58f9116e

15

DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3)

https://m.edsoo.ru/b4c1d468

16

JBwxymue cuitbl (hakTopsl)
aHTPOTIOTeHE3a

https://m.edsoo.ru/7ad55eb9

17

OcHOBHBIC cTaauu 5BOJIFOIIMH
YCI0BCKa

https://m.edso0.ru/81d88b86

18

UYenoBeueckue pachl U MPUPOTHBIE
aJlarTaliuy 4eJoBeKa

https://m.edsoo.ru/2374alel

19

PesepBublit ypok. O6001IeHHE 10
TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3emiie»

https://m.edsoo.ru/dd4662c2

20

DK0oI0THS KaK HayKa

https://m.edsoo.ru/abf8ch57

21

Cpenbl 0OuTaHMS U KOJIOTUYECKHE
(baxTopsl

https://m.edsoo.ru/9d2ca73f

22

AbuoTtnueckue GpakTopsl.
JIaGopatopHas pabota Ne 3.

0.5

https://m.edsoo.ru/afad9188




«Mopdodonorndyeckue 0CoOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT
oburanusy. JlaboparopHas pabora
Ne 4. «Bnusinue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa

23 brotndeckue GakTops https://m.edsoo.ru/a4928c61
DKOJIOTUYECKHE XapaKTePUCTUKHI
nonymsiiuu. [Ipaktuyeckast pabora

24 Ne 2 «Iloacuér mmoTHOCTH 0.5 https://m.edso0.ru/d6945d54
TOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»

25 CoobuecTsa OpraHusmMos — https://m.edso00.ru/88d19c62
OMOILIEHO3

26 JKOIIOTIIHECKHE CHCTEMbI https://m.edsoo.ru/lead9dff
(3KOCUCTEMBI)
OcHoOBHBIE TIOKa3aTeNIN SKOCUCTEMBI.

27 DKOJIOTHYECKUE TTUPAMUJIBI. https://m.edso0.ru/8cb85173
CaotictBa 3kocucteM. Cykieccus

28 [IpupoaHbIEC IKOCUCTEMBI https://m.edso0.ru/738929d3

29 AHTPOTIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/c5534e2d

30 buocgepa — riobarbhas https://m.edso0.ru/6¢4997cf
IKOCHCTEMA 3eMIIU

31 SAKOHOMEPHOCTI CYILECTBOBAM I https://m.edsoo.ru/c929ffbc
onocdepsl

32 YenoseuecTBo B Onochepe 3emiu https://m.edso0.ru/482d6168

33 CocyluecTBOBaHHE MPHPOLLL H https://m.edsoo.ru/ee2b94a4
4yelnoBeYecTBa

34 PezepBHblit ypok. O000I1IEHNE TEMBI https://m.edsoo.ru/82c3bb5f




«Coo011€ecTBa ¥ DKOJIOTHUECKUE

CUCTCMBID»

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

2.5







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CpopMHUpPOBAHHOCTh 3HAHUK O MECTE W POJH OWOJIOTUU B CHUCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa ISl pPelIeHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHOJOTHYECKUX TEPMHUHOB W
TIOHSATHN: KU3Hb, KJIETKA, OpTraHu3M; MeTab0Im3M (0OMEH BEIIECTB H
MpEeBpAIllEHUEe HHEPruH), TOMEOcTa3 (caMOperyysduus), YpOBHEBas
OpraHu3aius >KUBbIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEHpOAYKIHs),

HACJICACTBEHHOCTh, H3MCHYNBOCTL, POCT U Pa3BUTUC

YMenue uznarate OMOJIOTHYECKHE TEOPUU (KJIETOYHAs, XpPOMOCOMHas,
MyTaimoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaXx MHOIrooOpazus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensTh rpaHUIbI UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHUA B ouonoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIABJIICHHC 3aBUCHUMOCTHU MCKOAY
HCCICAYCMBIMH BCIIMUMHAMU, 00BbICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYUCHHBIX pe3y.l'[]':>TaTOB)

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKHW BHUPYCOB, KIICTOK
IIPOKapuoOT HU ISYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX
OpraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpalllICHUA DHEPIrUU B KIICTKC, (I)OTOCI/IHTC38., IJIaCTUYCCKOIro M
OHEPTCTUYCCKOTO O6MeHa, XCMOCHHTE34a, MHTO3a, Meﬁo:;a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opraHu3Ma (OHTOI'€HE3)




YMenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OMOJIOTHYECKUX TPOLIECCOB U SIBJICHUM, Ul MPHHATHS MPAKTUYCCKUX
pelIeHN B TOBCETHEBHON KHU3HH B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 3710POBbS M 37I0POBBS OKPYXKAIOIINX JIFO/ICH, COOIIIOICHUSI HOPM
rpaMOTHOI'O IIPUPOIHOMN

MOBEJACHUS B  OKpYXKarouien

HCIIOJIB30BaHUA

cpexe;

HOHUMAaHHE HE00X0UMOCTH JOCTHKEHU I
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOI0NI0JIB30BAHUS

YMeHue pematbh 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HacCJIeIOBAaHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JJIsA npeacKazanusa

HacCJICaAOBaHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHblE W TPaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U JIabOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHMBATh U MHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTHYECKOTO COJEP)KaHUsI, BKIIOYAIONTYIO TICEBJOHAYYHBIC 3HAHUS
W3 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTepHAIIbI);
9THUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEJIOBaHUN B OHOJIOTHUH,

MeIuIMHe, OMOTEXHOJIOT U

10

YMeHue co31aBaTh COOCTBCHHBIC TUCHbMEHHBIC U YCTHBIC COOOIICHHMS,
0000611as 6MOJIOTHUECKYI0 MH(GOPMAITUIO M3 HECKOJBKUX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o0mero o0pa3oBaHus

CchopMUpOBaHHOCTh 3HAHUN O MecTe M POJIM OUOJIOTHMH B CHCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOT'O MUPOBO33PEHHUS; O
BKJIaJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruyu; (PyHKIMOHAJIBHOW T'PaMOTHOCTU 4YeNIOBEKa JUIs peIleHUs

JKHM3HCHHBIX 3aJa4

YmMmenue PAaCKpbBIBATh COACPIKAHUC OMOJIOrHYSCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALUA, I‘CHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHINC CHIIBL




(daxTopsr) IBOJTIOIIHH, MPHUCTIOCOOIEHHOCTh OpraHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE dakTopsI, IKOCHCTEMA,
MNPOAYLCHTHI, KOHCYMCHTHI, PEAYUCHTHI, nenun INUTaHus,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMmenue uznarate OMOJIOTUYECKHE TEOPUM (3IBOJIOIMOHHAs Teopus Y.
JlapBuHa,  CHUHTETHYeCKass TEOpUs  DBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3aposplieBoro cxojacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnanckoro), ompenensiTh  TPaHUIBI  HX

MNPUMCHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTHUH
(Habmro/leHUe W OINHCAHHME JKUBBIX CHCTEM, IPOIIECCOB W SIBIICHUI;
OpraHu3aisi ¢ TPOBEICHHE OWOJOTUUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYUHAMHU, OOBSICHCHHE TIOJTYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJIYYCHHBIX peSYJ'H)TaTOB)

VYMmenne BBIIENATH CYIIIECTBEHHBIC MIPU3HAKU CTPOCHUS
OMOJIOTHYECKNX OOBEKTOB: BHJIOB, TMOMYJAIUH, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIylIEHTOB,  OHMOTCOIICHO30B W  JKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HAaCJIEACTBECHHOMN W3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHMS, MPHUCIOCOOICHHOCTH
OPraHu3MOB, JCHCTBHS SKOJOTHYECKHX (AKTOPOB HA OPraHU3MBI,
nepeHoca BEIIEeCTB M TIOTOKA PHEPTUU B IKOCHCTEMAX, aHTPOITOTCHHBIX
W3MEHEHUH B SKOCHUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue [NpUMEHSTh TONy4YeHHbIE 3HaHUS i OOBSICHEHUS
OMOJIOTUYECKUX IMPOILIECCOB M SBICHUM, AJIS MPUHSATHS MPAKTUYECKUX
pelleHuit B MOBCEAHEBHOM KU3HU B LIESIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUS HOPM
rPAaMOTHOTO  TMOBEJIEHUA B OKPYXKAIOIIEH MNPUPOJAHOU  CpEJeE;
MOHUMaHHE HE0OX0IUMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJI1 paiuOHAJIBHOTO IMPUPOJOIIOJIB30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCEMBbI IIEPEHOCA BCHICCTB U DHEPIHU B DKOCUCTEMAX (HeHI/I HI/ITaHI/IH)

YMeHHe BBINOJNHATH J1a0OpaTopHble M MpaKTHYECKue paloThl,
coOmoarh npaBuia npu paboTe ¢ y4yeOHbIM U JaOOpPATOPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHUBATh W WHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICP)KAaHM, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS

13 pa3auyHbIX UCcTOUHUKOB (CMI, HaydHO-NONYJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh rio0anbHbIe HKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HHUM COOCTBCHHYIO
MO3HIIHIO
YMeHne co3iaBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJOTUYECKYI0 HH(POPMAIUIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrmapar OuoJIOrun




INPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUSA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBol mnpupone. Ponp Ouonormu B (dopMupOBaHUU

COBPEMEHHOU HaydyHOU KapTHUHBI Mupa. CucTemMa OMOJIOTMYeCKUX HAYK

1.2

Metonpl MO3HAaHUSA KUBOW NpHUpoAb! (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpEeHHe, KIacCu(pUKalus, MOJCIUPOBAaHUE, CTATUCTHUYECKas o00paboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanmsa

2.1

XKusble cuctembl (6MOCHCTEMBI) Kak MHpeaMeT u3ydeHus: ouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU oOpraHu3ani OWOCHUCTEM: MOJICKYISPHO-TEHETHUECKHH, KIETOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIEMEHTBhI: MAaKpOJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  MuHepanbHble BemiecTBa. DyHKIMH BOJIBI |

MHHEPAJIBHBIX BEMIECCTB B KIICTKE. Hoz[z[epncaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE aMHHOKHMCIOTBHL. AMWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYJIBI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTHYHAsl CTPYKTypa). XUMHYECKHE CBOicTBa OenkoB. buonornyeckue
(GyHKIMH OENKOB.

depmeHThl — OHoJIoTHYECKHe Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBIA
HeHTp, cyoctpatHas crneuuduunoctb. Kodepmentsl. Burtamunsl. Otnuyus

(I)epMeHTOB OT HCOPTaHNYCCKUX KAaTaJIN3aTOPOB

3.3

VYrneBoipl: MOHOCAaxXapuabl (IJIIOKO3a, pubo3a U 1e30KCUpru003a), Tucaxapuibl
(caxapo3a, J5aKTO3a) M MOJUcCaxXapuabl (Kpaxmaj, TJIMKOTeH, LeJIII03a).
buonornyeckue GyHKIUN YIIEBOJIOB.

Jlunuasl:  TpurMuepuabl,  crepounbl,  ¢dochomunuael.  ['mapoduisHo-
ruspodoOHble cBoicTBa. buonoruueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIO0B KaK UCTOYHHUKOB S3HCPIUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnotr. Crtpoenne u ¢ynkuun JHK. Crpoenune u ¢ynkinuu PHK. ATO:

CTpoeHue 1 PyHKIUU

3.5

Hwuronorusa — Hayka o kierke. Knetounas teopust. MeToapl U3ydeHUs KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMPU3HAKU KIETOK: 3aMKHYTasl
HapyxHass mMemOpana, mosekynsl JIHK kak reHermdeckuil ammapar, cucrema

cuHTEe3a Oerka

3.7

Tunel kKneTok: 3ykapruoTuyeckass U npokapruorudeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTHueckoi  kietku. Kierounas crenka Oaktepuil.  CrpoeHue
yKapruoTH4eckol KjeTku. OCHOBHBIC OTIMYMS PACTUTEIHHOM, >KUBOTHOU H

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKaIMKC, HX
¢ynkimu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkMu. Lluronnazma u eé
opranouipl. OHOMEMOpaHHbIE OPTraHOU[BI KJIETKU: IHJAOIJIa3MaTHYecKasi CETh
(OIIC), ammapar T'ombmxu, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIB KIICTKH:
MUTOXOHJpUH, IacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM W TUIacTHI. Buapl
mwiactua. HememOpaHHble OpraHouibl KJIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHMUKH, KI'yTUKU. OYHKIUU OPraHOUI0B KIETKU. BKitoueHus

3.9

SAnpo — perynaropHbiii nmeHTp kieTku. CTtpoeHue sapa: sjaepHas 000JI0YKa,

KapuoIUIla3Ma, XpOMaTHH, SAPBIILIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

}KI/I3H6I[65[TCJ'IBHOCTI) KIICTKHU

4.1

OOmeH BemiecTB, WM METa00JM3M. AcCUMUIIALUS (TUTACTHYECKH OOMEH) W
JTMCCUMWIALINS (SHEPIreTHYECKHIT OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
Merabosm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIA. PoJb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE

4.2

®ortocunte3. CBeToBas U TeMHOBas (as3bl GpoTtocunTesa. Peakuuu dorocunresa.
DddextuBHOCTh (hoTOCHHTE3a. 3HayeHHe (OTOCHMHTE3a Ui >KU3HM Ha 3emiie.
Bnusnue ycrmoBui cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIICHHS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTE3Upylolue OakTepuu. 3HaueHHEe XEMOCHHTe3a [Uis

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMEH B KIIETKE. Pacmerienue BCIICCTB, BLIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPrunu B KIICTKEC. OTarsbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BHUIEBI. KHCJ’IOpO)IHOG OKHCJICHHUEC, WU KIJIICTOYHOC

npixanue. DPPEeKTUBHOCTh IHEPTeTUIECKOTO OOMeHa

4.4

Peakiiun matpuuHoro cuHtesa. ['enernueckas nndopmanus u JJHK. Peannzanus

T€HEeTUYECKOI I/IH(bOpMaI_[I/II/I B KJeTke. I'eHeThueckuid KOJ MU €ro CBOMCTBA.




Tpauckpumnus — marpuunslii cunte3 PHK. Tpancnsiuus — 6uocunres Oenka.

Koauposanue amuuokucnot. Poib pubocom B GrocuHTe3e Oemnka

4.5

Hexnerounsie ¢opmbl xu3HH — BHpYChl. Mcropuss otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
Bakrepuodarn. boye3Hu pacTeHHi, >XUBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEIC
Bupycamu. Bupyc ummyHonedunuta yenoseka (BUY) — Bo3Oymurens CITH/a.

[Mpodunakrrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHME 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mkn, wiM S>KU3HEHHBIM 1UKI kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTepdaze. Pernnmukanus — peakuuss MaTpU4YHOTO
cunte3za JIHK. Crpoenne xpomocom. XpomMocoMHBIH HabOp — KapHOTHIL.
JuniouHBId W TAlUIOWAHBIA ~ XpPOMOCOMHBIE — HAOOpBL.  XPOMATHJIBI.
HuTonornyeckue OCHOBBI Pa3MHOXKEHHMSI U WHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkm — wmurto3. Craaum Murtosa. [Ipomecchl, mpoucxonsimue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MUTO3a

5.2

@®opMBI Pa3MHOXKEHHSI OpPraHU3MOB: Oecrojoe W ToJioBoe. Buuel OGecrosoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC NJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOJIOrO.
Meiio3. Cramuu Meio3a. Ilpouecchl, mpoucxoisiiue Ha CTagusix Menosa.
[ToBenenue xpomocoM B Meio3ze. Kpoccunrosep. buonoruueckuil cMmbiCi M

3Ha4YCHUE MeN03a

5.4

I'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIE
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa30BaHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaro3ouj, SilieKiIeTka) — crepmaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHHUA SIMIIEKJICTOK U CIICPMATO30U10B. OHJ'IOI[OTBOpeHI/IC. HapTCHOFeHC3

5.5

WunuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAILHOTO PAa3BUTHSA Y MO3BOHOUYHBIX KUBOTHBIX:
npobnenue, racTpynsanus, opraHoreHes. IloctamOpuonansHoe pazButue. THITBI
MOCTAMOPHUOHANIBHOTO PAa3BUTHUS: TPSMOE, HEMpsMoe (JIuuuHOuYHOe). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Pocrt u pa3zsutue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHYHBOCTD OpraHnu3MoOB




6.1

IIpeamer u 3agaum resetuku. Vicropus pa3sBuTusa MeHETUKH. Briax poccHMCKUX
U 3apyOeXHBIX YU€HBIX B Ppa3BUTUE TEHETUKA. METoAbl T'eHETUKU
(TubpUAOIOTUYECKHIA, LIUTOTCHETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKU ).
OcHoBHbIE IreHeTUYEeCKUEe NOHATHS. ['eHeTrueckas CUMBOJIMKA, UCIOJIb3yeMas B

CXeMax CKpelUBaHUN

6.2

3aKOHOMEPHOCTH HAaCJIeI0BaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosieHus. [lpaBusio OMUHUpOBaHUS. 3aKOH PACIICIICHUS TMPU3HAKOB.
I'unioresa ynctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS TMPU3HAKOB.
[{utoreHeTHYecKne OCHOBBI JUTHOPUIHOTO CKpPEIIMBAHUS. AHAITU3UPYIOIIEE
ckpenuBanue.  Vcrnonp3oBaHWE — aHATM3UPYIOMIETO  CKPEUIMBAHMUS — JJIA

OTIpeJiesIeHus] TeHOTHUIIa 0COOU

6.3

CuerieHHoe HacliefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremsieHuss TeHOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHasi TeOopus HacleACTBEHHOCTH. [eHeTnueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OMpenesieHHe IMoja. AyTOCOMBI M MOJOBBIE
XpoMOCOMBI. ['oMorameTHble M TeTeporamMeTHble OpraHu3mbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

M3MeHYHnBOCTSD. BI/II[I)I U3MEHYHMBOCTHU: HCHACJICACTBCHHAA MW HACJICACTBCHHAaA.
Pomb Cp€abl B HeHaCHeHCTBeHHOﬁ N3MCHYHBOCTH. XapaKTepI/ICTI/IKa
MOI[I/I(bHKﬂHHOHHOﬁ N3MEHYHUBOCTH. BapI/IaI_II/IOHHLJﬁ paad W BapUallMOHHas
KpuBas. HopMa p€aKuuu IIpHU3HAKA. KommuecTBeHHBIE M KayeCTBEHHBIC

IIPU3HAKH U UX HOPpMaA PCaKINU. CpolicTBa MOﬂH(bHKaHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, WJIN T CHOTHUIIMYCCKasds, HU3MCHYHBOCTD. KomOunarusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOM mnmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH NU3MCHYHNBOCTD. Knaccndpnxauml MYTaHHﬁZ
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa n IIPUYXUHBI MYTaHHﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aKOH TOMOJIOTHYECKUX pAaA0B B HaCHeHCTBeHHOﬁ n3menunBoctu H. 1.

BasuinoBa

6.6

I'enernka wuenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJBl TI'€HETHKH
YeJI0BEKa: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXUMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpto [II[P-ananuza. HacneacTBeHHble 3a00jieBaHMs YENOBEKA: T'€HHBIE
601€3HM, OOJIE3HH C HACIEACTBEHHON MPEIpacoioKeHHOCThIO, XPOMOCOMHbBIE

O0one3nn. CoMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHI_II/IHLI 310pOBOTro




06p333 KHU3HHU, JUArHOCTHUKU, HpO(i)I/IHaKTI/IKI/I 1 JCUYCHHUA TI'CHCTHYCCKHX
6one3nell. MeIMKoO-reHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEAUIUHCKON

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHI YeII0BEKA

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuusi Kak Hayka M IpoLECC. 3apoXkJE€HUE CENEeKUUH U JOMECTUKaUs.
Yuenne H.M. BaBunmoBa o0 TIeHTpaX TNPOUCXOXKJICHUS ¥ MHOT000pa3ws
KYJIbTYPHBIX pacTeHuid. LIeHTpbl MpOUCXOXKIEHUS TOMAITHUX KUBOTHBIX. CopT,

OpOo/Ja, IITaMM

7.2

CoBpemeHHbIE METOJIbl CeNeKIUU. MaccoBbIi U WMHIAUBUAYAJIbHBIM OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemuBaHue — HMHOpuIuHr. Yucrtas nuHusA. CKpelMBaHWE YWUCTBHIX JIMHUH.
I'ereposuc, nnu rudbpuanas cuna. HepoacTBeHHoe ckpeliyBaHue — ayTOPUAMHT.
Otnanénnas tulOpuamszanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYeHUE NOJIMIUIONIOB. JIOCTH)KEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHoJIOTMS KAk OTpaciib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. Tarbl
cozmanusa pexomOuHanTHOM JIHK wm Tpancrennpix opranmm3moB. Kierounas
nHxkeHepusa.  Kiierounesle  KynapTypbl.  MEKPOKJIOHAJIBHOE  pPa3MHOYKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONMPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. DKOJIOTHUECKHE W 3Thdyeckue mnpoodsiembl. MO — reHeTHuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT cOIepKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

OBOJIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CugerenbctBa  3Bosiouuu.  llajmeoHTonoruueckue:  MOCIENOBATEIBHOCTh
NOSIBICHUsI BHUJOB B MAJEOHTOJIOTUYECKON JI€TONMUCH, NepexoaHble (HOPMBI.
buoreorpaduueckue: cxoacTtBo U pazauuue ¢ayH u (IOp MaTepuKoB HU
OCTPOBOB. DMOPHOJIOrMUECKHE: CXOJICTBA U Pa3Inius SMOPHUOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX MyTel y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennochliku — BO3HUKHOBEHMS
JapBUHU3MA. JIBWXKyIIME CHJIBI 3BOJIIOLMU BUIOB 1O JlapBuHy (uM30bITOUHOE
Pa3MHOKEHME IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

00opn0a 3a CyIEeCTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopusi sBomtounu (CTD) u  OCHOBHbIE €€ TMOJIOXKEHHUS.

MuxposBomtouus. [lonymanus kKak eIMHUIA BUAA U 3BOJOLHI

1.4

JBwxymue cuiabl ((HakTOphl) HBOJIONUU BUAOB B Mpupoje. MyTalmoHHBIHN
MporecC ¥ KOMOMHATUBHAST M3MEHUYMBOCTh. [lomynsiimoHHBIE BOJHBI U Apend
reHoB. M3omsimus u mMurpamusi. EcrecTBeHHBIN 0TOOp — HampaBisomuil GpakTop
3BoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBosouuu. [Ipumepst
MPUCTIOCOOTIEHUH y OpraH3MOB. ApoMOpPG 036l B UIMOATATITAITHH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (HOpMBI BUA00OpA30BaHMUS:

reorpagpuaecKkoe, IKOJIOTHIECKOES

1.5

Makpossomtonusi.  DopMbel  dBoMIOLMU:  (UIIeTUYECKas,  JIMBEPreHTHas,

KOHBEpreHTHas, napasienabHas. HeobpaTtumocTs 3BoIOLNN

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TPEICTaBICHUS O 3apOXKACHUU >KW3HM. HaydHble THUMoOTE3b
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes W MaHCIepMHs. XUMUYecKas
IBOJIIONHS. DKCIEPUMEHTAIIbHOE TMOATBEP)KICHUE XUMHYECKOW SBOJIOIUH.
Hauanpabie stanbr 6uonornyeckoi spomonuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX 3BOJIOL M. (DOpMI/IpOBaHI/IC OCHOBHBIX I'DYIIII )KUBBIX OPIraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mepuoabl: KEeMOPUUCKHIA,
OPJIOBUKCKUN, CHIIYPUHUCKHUI, JI€BOHCKUN, KAaMEHHOYTOJbHBIH, IEPMCKHIl.
Mes3o3oiickas 3pa U e€ Mepuoibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

KaiiHo3olickas 9pa u €€ mepuonabl:  MaJCOTCHOBBIA,  HEOTEHOBBIN,
AQHTPOMOTEHOBBIA. XapakTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE ATarbl HBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHUM U KUBOTHBIX. [losiBIEeHuWe, pacuBeT W BBIMHUPAHHME TPYIIN KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckKoro Mupa KaK OTpaKCHHUC 3SBOJIIOLUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ'IOFI/I}I KaK Hayka. PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ 0

MMPOUCXOKIACHUN YCIIOBCKA. MeTto b1 HN3Y4YCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBE[ n




pa3nuyms 4yeloBeKa M )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHUE YET0BEKa.
JBwxymnie cuibl (pakTopsl) aHTponorenesa. Hacnencrsennass M3MEHYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOmIecTBeHHBI 00pa3 XU3HU, W3TOTOBIICHHE OPYIHI

TPY/a, MBILLICHHUE, PEYb

2.5

OcCHOBHBIE CTAaJIMMd W BETBU DBOJIIOIMHM YEJIOBEKA: aBCTpaoNMuTEKu, YernoBek
ymenbii, Yenoek mnpaMmoxonsamuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pa3yMHbIii. Haxonku MCKOMaeMbIX OCTAHKOB, BpeMs CYILIECTBOBAHUsA, 00JacTh

pacripocTpaHeHusi, 00bEM FOJI0OBHOIO MO3ra, 00pa3 KU3HHU, OPyIUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJBILINE pachl: €BpPOINEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHASA), MOHI'OJIOUHAs (a3marcko-
amepukaHckasi). UepTsl NpucrocoOJeHHOCTH MPEACTABUTENEH YETIOBEUECKUX pac

K YCIIOBHSIM CyIIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kpurtrka pacuszma

Oprasu3Msl 1 OKpyKaroias cpeia

3.1

OKkonorus Kak Hayka. 3aJauyd M pasfiesibl AKOJOTMH. MeToIbl KOIOTMYECKUX
uccieoBaHui. JKosoruueckoe MuUpoBo33peHue. Cpeabl oOUTaHUsl OpraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, IIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosornueckue  ¢daktopel.  Kriaccudukamuss — SKOJOTUYECKHX  (DAaKTOPOB:
abuoTHueckre, OMOTHYECKHE U aHTPONOTeHHbIC. JleificTBHE 9SKOIOTHYECKHX

(hakTOpOB Ha OpraHU3MBI

3.3

AbGunotnueckue (QGakTOphl: CBET, TeMIepaTypa, BIAXHOCTh. DOTONmEpHOIU3M.
[Ipucnocobnenuss OpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckue PUTMBbI

3.4

buotnyeckue ¢dakropbl. Buapl OMOTHUECKHMX B3aMMOJCHCTBHI: KOHKYpPEHIHS,
XMUIIHAYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIN3M (HaxJieOHHMYECTBO,
KBapTUPAHTCTBO),  aMEHCaJu3M, HEHUTpanu3M. 3HaueHHe  OMOTHUYECKUX

B3aUMOACUCTBUI 11 CymeCTBOBAHUS OPIraHU3MOB B IIPUPOJAHBIX COO6H.I€CTB8.X

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE I1I0Ka3aTcIn
nomyJisinuu: YUCICHHOCTb, INUIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IIPUPOCT,

MUIpanus. I[I/IHaMI/IKa YUCJICHHOCTH IOIYJIANU U e€ peryisiusa

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmiecTBO opraHu3mMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NPOCTPaHCTBEHHAs, Tpoduyeckas (mumieBas). Buabl-momunanTtel. CBsi3u B

OHOIlEHO3E

4.2

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMBI) . ITlomarme 00 »dKocuCTeME H




ouoreoneHoze. QDYHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJYICHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBOpOT BEUIECTB U MOTOK YHEPTUU B IKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU OJKOCHUCTEMBI. [luieBble IiemM U CETH.
OcHOBHBIE TIOKa3aTeIM KOCHCTEMBI: OMOMacca, MPOAYKLHUS. DKOJOTUYECKUE
OUPAMUJIBL:  MPOAYKLUMH, YHUCIEHHOCTH, OuomMacchl. CBOICTBAa 3KOCUCTEM:

YCTOMYMUBOCTD, CAMOPETYIISLMS, pa3BuTHe. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE 3KOCHUCTEMBI. ATpPOIKOCHUCTEMBI. Ypb6oskocucTeMsl.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arpodIKOCUCTEM U YPOOIKOCHCTEM.
buopazHooOpasue kak ¢akrop ycroWumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuisi, coctaB U CTpyKTypa
ouocdepsl. Kuoe BemecTBO U ero ¢GyHKuu. OcoOeHHOCTH OMOChepbl Kak
ro6anpHOM sKOCHCTeMbl. JlMHaMHuYecKkoe paBHOBeCHME U oOOpaTHas CBs3b B
ouocdepe. KpyroBopoThl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrnepona, a3oTa). 3oHaIBHOCTH OMOChepbl. OCHOBHBIEC OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTpONOTEHHBICE M3MEHEHHUsS B Omocdepe.
['moGanbHBIE SKOJOTUYECKUE TPOOIIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS MPUPOJAHBIMH pecypcaMH MW HX

HCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTHH U OoXpaHa IIpUupOabl




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. 10 knacc. [Taceunux B.B., Kamenckuit A.A., Pyomnios A.M. u 1p.;
[Tox penaxnueii [laceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabCcTBO
«IIpocsemenue»

* buonorus. 11 knacc. [laceunux B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [Taceunuka B.B. Akuinonepnoe o6mecTBo «M31aT€1bCTBO

«HpOCBGIIIGHI/IG»

METOJINUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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