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HOACHHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH ILI€JIE, COJEpKaHUs, PpE3yJbTaTOB OOy4yeHUus U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obOmero oOpazoBanus B Poccuiickoii @epepaunn u Ksipreizcrana, a Takxe
MOJIOXKEHHUS O crierupuke OMOIoTUn, €€ 3HaUCHUH B TTO3HAHUU KUBOU MIPUPOJILI U
oOecreyeHuu CyIIeCTBOBaHUSI 4deloBedeckoro obmiectBa. CorjiacHO Ha3BaHHBIM
MOJIOKEHUSM, OMPE/IeSICHbl OCHOBHBIE (DYHKIIMM MPOrpaMMBbl MO OHOJIOTHU U €€
CTPYKTYpa.

[Iporpamma no Ouosioruu 1a€t mpeacTaBieHue o 1elix, 00 o0IIel cTpaTeruu
oOy4deHuUsl, BOCTUTAHUS U Pa3BUTHUS 00YUAIOIIKUXCS CPEACTBAMH YyUeOHOT0 MpeaMETa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacmpenefieHue 1Mo paszjiesiaM M TeMaM, PEKOMEHIYyEeMYIO IOCIeI0BaTeIbHOCTh
U3yYCHHs y4eOHOTO MaTepuaja ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTMKH 00pa30BaTENBbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEU
00yJaromuxcs.

B nporpamMmme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
NEATeIIbHOCTH/YUEOHBIX JCHCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B W3Y4Y€HUU OWOJIOruu, Ojarojapss 4emy B He
NPOCMATPUBAETCS HAMNpPABICHHOCTh HAa Pa3BUTUE 3HAHUHM, CBSI3aHHBIX C
dopmupoBanuem €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, [IEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHS, PEJCTABICHUI O 3J0POBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarollled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIICOMOTIOTUYECKUX TEOPHH, a TakKe 3HAHHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEHEBHOM JKU3HU JJIS PEIICHUS MPUKIIATHBIX 33724, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTUYECKH 11€71eCO00pa3HOro
MOBEJICHUS B OKPY>KAIOILIEH MPUPOJHOW CpEele, aHaIu3a BIIUSHUS XO3SMCTBEHHOU
NEATEeIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
Ycunenne BHUMaHHWS K TPUKIATHON HAMPABICHHOCTH YYEOHOTO TpeaMera



«buonorus» npoANKTOBaHO HEOOXOIUMOCTHIO 00€CTIEUEHUs YCIOBUH JUIsl pEILICHUS
OJIHOM M3 aKTyalIbHBIX 33Ja4 IIKOJIBHOIO OMOJIOTrMYEeCKOro oOpa3oBaHus, KOTOPas
npeanoiaraer (popMupoBaHue y oOydarolmuxcsl CIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYaIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHUHE MUpA, pacliupseT U 00oOUIaeT 3HAHUSA O KUBOM NIpupone, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HHU, IKOJIOTMYECKOr0 MBIIUIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOU MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun oOecrneynBaeT yCJIOBUs Uisl (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Ha3BaHHbIE TOJIOKEHHSI O TMpeAHA3HAYEHUU Y4eOHOro mpeaMera
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPAa3HOrO0 MOJXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU M TPAKTHUYECKOM aesTebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYECcKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYype yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEWCTBUU B OTHOILIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

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

OCBOCHHE OOYYarONIUMHUCS CUCTEMbl 3HAHUU O OMOJOTHUYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3aIliH, BBIJAIOIIUXCS OTKPHITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO >XUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa )KHUBOW MPUPO/IbI HA OCHOBAaHWUY 3HAHUH U OIBITA, MMOJYYCHHBIX IIPU U3YUCHUHU
OHOJIOTHH;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

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

IPUMEHCHHE TTPUOOPETEHHBIX 3HAHWM U YMEHHUM B MIOBCEIHEBHOM JKU3HU JIJIS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JICBaHMIA.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorus», mzydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heaenio), B 11 kimacce — 34 gaca
(1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKON, ICTETUKOW U MPABOM.
Ponb 6uonorun B popMupoBaHMU COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTto1bl T03HAHUS KUBOW PUPOAbI (HAOII0AEHUE, SKCIIEPUMEHT, OIIMCaHUE,
U3MepeHue, Kiaccuukauus, MOJEIUPOBaHUEe, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuuel u cxembl: «MeToAbl MO3HAHUS KUBOU TPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3IUUYHBIX METOJOB MPH
U3YYeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cUCTEMbI U MX OPTaHU3AIUAS

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH

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

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

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3ameHnnmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJIKOB.



depmeHThI — Ouosiorndyeckue katanuzatopbl. CTpoeHue epMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuudpuyHocth. Kodepmentsl. Butamussl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuabl
(caxaposa, JakTo3a) W TMOJUcCaxXapuabl (Kpaxmaja, TJUKOIeH, IeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTUH.

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

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
uje u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas kuBasi cucrema. OOmye nNpu3Haku KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Mosekynbsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOEeHUsl MpoKapuoTudyeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOUIOB KJIETKU. Brirrouenus.

Snpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00J0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Jnarpammel: «PactipenenieHre XuMUYECKUX 3JIEMEHTOB B HEXKMUBOU IPUPOJIEN,
«PacmpenienieHne XMMHUYECKUX DJIEMEHTOB B dKUBOW MPUPOJEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «brnocunTe3 0enkay, « CTpOeHUE MOJICKYJIbI OCITKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MNPOKAPUOTUYECKOM KIETKNY,
«CTpoeHue sapa KIeTKu», «YTIeBOAbD, «JIunuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HAOMIOICHUM, M3MEPEHHM, SKCHEpPUMEHTOB, MHUKPOMNpENapaThl PaCTUTEIbHbIX,
AKUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pab6ota Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTalasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOIOM Ha TFOTOBBIX MHUKpOIpenaparax M HX
OTHCAHUEY.

Tema 4. /KusHenesiTeJIbHOCTh KJIETKHU

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunsl oOMeHa BelecTB: aBTOTPOQPHBIN U reTepoTpodHbIid. Ponb ¢pepmMeHTOB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CpetoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (GOTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKe OakTepru. 3HaUeHUEe XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuersieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHUE YHEPTUHU B KIJIETKE. DTaIlbl YHEPreTHIECKOro oomeHa. I mukonus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHeTndeckoil uH(pOpManMu B KIETKE. [ €HETHYECKUU KOA U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKHCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

HekneTtounsle ¢popmbl xu3HU — BUpPYCHI. McTopus oTkpeiTust Bupycos (/. H.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



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

JdemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. MBanosckui, K. A. Tumupszes.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«Ctpoenue u GyHKIHMOHUPOBAaHHUE reHay, «CuHTe3 Oenkay, « 'eHeTUUeCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHHe KIETKU», MoJenb cTpykTypbl JTHK.

Tema S. PasMHOKeHHEe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

Knerounslii 1muki, wiv >KW3HEHHBIW LUK KieTku. MHTepdasza m MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOrHYECKUil CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. McKycCcTBEeHHOE KIIOHMPOBAaHHE
OpraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINU.

[TonoBoe pa3MHOKEHHE, €TO OTINYUS OT O€CIIOI0TO.

Meito3. Cragum Meiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUA TIOJNOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHIEKIIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OILI0OA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTeHe3). OMOpHOHAIBHOE  pa3BUTHE
(amOpuorenes). JTanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIMYMHOYHOE). BnusHue



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

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTAIUU Pa3BUTHS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJOTBOPEHUE Y UBETKOBBIX pACTEHUN», «BereratTuBHOE pPa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENapaThI «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIIKAa JyKa», MarHUTHAas MOJENb-allUIuKanus «J/lenenne KIeTKu», MOJENb
JIHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

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

Tema 6. HacsiencTBEeHHOCTH 1 ©BMEHYHUBOCTH OPraHU3MOB

[IpenmeT u 3a1auu reHeTUKU. MicTopust pa3BuTus reHeTUku. Posib utonoruu
U OMOPHUOJIOTMM B CTAHOBJICHMHM TCHETHKH. BKag poCCHMCKMX M 3apyOeKHBIX
y4€HBIX B pa3BUTHEC TCHETHKH. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUH,
[ATOT€HETUYECKUM, MOJIEKYJIApHO-TeHETUYeCKu). (OCHOBHBIE TI'€HETHYECKHE
noHATHs. ['eHeTHUecKass CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKpEIlUBaHUIA.

3aKOHOMEPHOCTH HACJEIOBaHUs MPU3HAKOB, yCTaHOBJIEHHBIC I'. MeHnaeneM.
MonoruOpuHOe CKpeluBaHue. 3aKOH eauHOooOpa3usi THOPUIOB TIEPBOTO
nokoJieHus. [IpaBuiio qoMUHMpPOBaHUs. 3aKOH pacilleyICHUs TPU3HAKOB. | nnmoTe3a
YUCTOTHI TaMeT. [10HOE U HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHOEe  CKpEIIMBaHME. 3aKOH  HE3aBHCHMOIO  HacJeAOBaHUS
NpU3HAKOB.  [lWTOreHeTHMYeCKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHMS.
AHanuzupymolee ckpemmuBanue. Mcnonab3oBaHUe aHATU3UPYIOIIETO CKPEIMBAHUS
JUTSL OTIPEICIICHHsI TCHOTHITA OCOOMH.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernieHHOMY
HACJIEJIOBaHUIO T€HOB. HapylieHue cuenieHus reHoB B pe3yJibTaTe KPOCCHHTOBEPA.

XpoMOCOMHas TEOPUS HACIEACTBEHHOCTHU. | €HETUYECKUE KApPThI.



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

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, WiM TreHOTUIIUYECKas, HM3MEHUMBOCTh. KoMOWHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOW n3MenunBocty H. Y. BaBunosga.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00IeBaHU YeIIOBEKa.

JdeMoHcTpanum:

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

Tabmutel u cxeMbl: « MOHOTHOPUTHOE CKPEIIIMBAHUE U €TO IIUTOTeHETHYEeCKas
OCHOBa», «3aKOH pacUICIJICHUS U €r0 IUTOI€HETUYECKAS! OCHOBA», «3aKOH YHCTOTHI
rameT, «lurubpugHoe ckpenuBanuey, « L {lutonorndaeckne OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaelncTBUE ajuieIbHBIX TEHOBY, «l €HEeTHYECKHE
KapThl pacCTeHHH, )KUBOTHBIX U YesoBeKa», «[ eHeTuka moja», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTHIBI 4elloBEKa W YKUBOTHBIX»,
«Buapl m3meHunBocTH», «MoaudukanmoHHas W3MEHUYHMBOCTHY», «HacnemoBanme
pesyc-dakropa», «I'eneTuka rpymnm KpoBu», «MyTarmoHHass N3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKamun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanue», «urubpugnoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapaT «Jpozoduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

JlaGoparopHast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTMOPHUIHOTO M
OUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabotra No 7. «AHanu3 MyTauuii y apo30(uiibl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH

Cenekuus Kak HayKa M IpOLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
VYyenue H. V. BapunoBa o neHTpax mpoUCX0XACHUS 1 MHOI000pa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, MOpo/ia, TamMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH M KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YWCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHuWE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u MmojyudeHue
NOJIMIUIOUAOB. JIOCTH>KEHUS CENEKIIUU PACTEHUI, ’KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITarllbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTH4ecKu
MOIU(PUITMIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapra «lIeHTpBI NPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacreHuity, «OtnanéHnas ruopuau3anus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUW», «KileTouHble KynbTYypbl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHE: MYJISKH TUIO0B M KOPHEILIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Okckypeusi «OCHOBHBIE METOJABI M JIOCTHKEHHS CEJIECKIUM PACTEHHUU U
YKUBOTHBIX (Ha CEJICKLIMOHHYO CTaHIIHIO, IIEMEHHYO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoroMOHHAA OHOJIOTHS

[IpennochliKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUH. IBOJIIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTonOrMyeckue: mOCIeq0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JIETOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTed y BceX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYypCOB, HEOIpeAesiéHHAas N3MEHUYHBOCTD,
0opn0a 3a CyleCTBOBaHKME, ECTECTBEHHBIN 0TOOD).

Cunternueckas teopust 3Boironu (CTD) u e€ 0oCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [lomynsiius kak eAMHUIA BUAA U SBOJIOLHUU.

JIBkymue cuibl ((pakToOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEid
reHoB. M3omsuust 1 Murparusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoJdOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOopGh03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue OoT HecleuHalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs padalus.

JdemoncTpanum:
[Toptpertsr: K. JIunnein, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBeprios.



Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apobllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOprOBI 32
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomyamum», «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymme cuibl sBodouuny, «Kapra-cxema wapuipytra nyrtemecTBus Y.
HapBuHa», «bopb0a 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTHYECKOE BUI000PA30BAHUE.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuiekiusa «IIpumMepsl 3alIUTHBIX TPHUCIIOCOOJICHUHN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHMNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, KoJieKius «®DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenp ammukanusa «llepekpéct
XpOMOCOMY», BiIayKHbIE Mpenaparsl «Pa3BuTue HaCEKOMOroy», «Pa3BUTHE JATYIIKWY,
Mukpomnpermnapat «Jpo3oduna» (Hopma, MyTarui GOpMbI KPHLIILEB U OKPACKH TEJA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnoco0IeHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE KU3HHU HA 3emule

JloHay4dHbIE TPEACTABICHUS O 3apOoXKIEHUU KU3HH. HayuyHble rumnoress
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUSI. AOUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOH 3Boonuu. HavanbHbie 3Tamnbl
ouonormueckoit sBosronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MPOTOKIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg »pbl. [laneoszoiickas 3pa u €€ mnepuoabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUMCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: MaJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa U TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOIO MuUpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [l0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMroIuU. OCHOBHBIE
CUCTEMATHYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHui o
IIPOUCXOXKIAEHNN 4YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pasyinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesza. HacineacrseHHas HU3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, WU3rOTOBJICHUE OpPYAM
TpYJla, MBILUIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npaAmoxomdamud, YenoBek HeaHaepTanbCKuh, YenoBek
pa3ymHbIil. Haxonku #cKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIHs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dKBaTOpHAIbHAs),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMpEACTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnuuel u cxemsl: «Bo3uukHoBeHHe CoJIHEYHOUM cucTeMbl», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas Kkietka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHUE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W UEJIOBEKOOOpa3HBIX
0o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeueckre pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIA, HEaHAEpTajabla, KPOMAHBOHIA), CIJICNIKH WJIU
M300pakeHUss KAMEHHBIX OpYAUH NEPBOOBITHOTO 4YeNOBeKa (KaMHU-YOIIIEPHI,
pyOmia, ckpebia), TeOXpoHOJOruueckas TalOnuma, Koyuiekiuus «DopMbl
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII».

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «3yueHue ncKomaeMbIX OCTATKOB PacCTEHUN U
KUBOTHBIX B KOJUIEKLIUSX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbIM WJIM KpaeBeIUECKUI My3eil).

Tema 3. OpranusmMsl 4 OKpy:Kawiuas cpeaa



DKoJorus Kak Hayka. 3aJjau ¥ pasJesbl 3KOJOTUH. MeToIbl 3KOJOTHYECKUX
UCCJIEeI0BAaHUN. DKOJIOTHUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTtuyeckue, OMOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE HKOJIOTMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnyeckue ¢akropsl. Busnbl OMoTHUECKUX B3aUMOACHCTBUIN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OUOTHMYECKUX B3aMMOJICEUCTBHUI JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU Tmomyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4uciaeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

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

Tabnuuel 1 cxembl: kapra «[Ipupoansie 30HbI 3eminy», «Cpelbl oOUTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdomoruiueckue 0COOEHHOCTA PACTCHHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTHA NOMYJSLIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo0mecTBa ¥ 3K0JI0TMYECKHE CUCTEMbI

Coo0miectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiueBasi). Bunbl-momuHanTbl. CBs3U B
ouoreHose.

Okonornyeckne cuctembl (dkocuctemsbr). [lonsitue 00 »sKocucreMe u
ouoreonerHoze. DYHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: TMPOMYIICHTHI,
KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMBI. [TunieBbie nienu u cetu. OCHOBHbIE
MOKa3aTeI SKOCUCTEMbl: Ouomacca, MPOAYKLHs. DKOJIOTUYECKUE MUPaMUIbI:



MPOAYKIIMU, YHMCICHHOCTH, OuomMacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperymnsauus, passutue. Cykueccus.

[IpupoaHble S3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY [IAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTPyKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPephl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUUECKUE IUKIIBI 3JIEMEHTOB (yriiepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHE MPOOJIEMBI.

CocymiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaKk OCHOBa ycTtoWuuBocTH Ouocdepbl. OCHOBa pPaIMOHAIBLHOTO YIPABICHUS
NPUPOJHBIMU PECYpCaMU U MX UCIOJIb30BaHUE. J[oCcTHKeHUsT OMOJIOTHU U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuajackuid.

Tabnuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmiectBay, «llenn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIC BO3/ICMCTBUS HA PUPOAY», « BadkHEHIIINE HICTOYHUKH 3aTrpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnas ouocheps»,
«®akTtopel  gerpamanuu  nouB»,  «llapaukoBelii  3ddexT»,  «DakTOpHI
pPaANOAaKTHUBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CENbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapUH M KOJUICKIIUHA PACTCHUH U KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®@enepanuu, W300paKEHHUS OXPAHSIEMBIX BHIOB pPACTCHHH W
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA3OBOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUIA

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

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI TpeaMera «buosorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
IleJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYMUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

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

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpenmeTa «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPECHHE >KU3HECHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JIEHAa POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlay, BBINOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJIOKEHUEM;

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

TOTOBHOCTh K TYMAaHUTApPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYyJbTYypy, IMPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHH, TMOHUMAaHUS 3HA4YEeHHs OHWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

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

OCO3HAHKE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOWYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuHusMH Hapo1oB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

S) ¢usuyeckoro BocnuraHusi, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiaspHas (Qu3uyeckas akTUBHOCTH), OEpPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

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

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KyIbTYypbl: TPHOOPETEHHE OIBITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOT UM 3HAHUS
M YMEHMS [OpU pEHIeHUH NOpoOieM, CBSI3aHHBIX C  palMOHAIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
NPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOIO HKOJOIMYECKOTO MBILIJICHUS, SKOJIOTMYECKOU KYJIbTYPBIL,
OIbITa NEeATENIbHOCTU JKOJIOTUYECKOU HaIIPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MUMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
[IPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU AEATEIbHOCTH 3KOJIOTNYECKON
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKHM M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JMAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl Kak CpelICcTBa
B3aMMOJICMCTBUS MEXAY JIFOAbMU U ITIO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaK HayKH, OCO3HaHus e poiu B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JII COBPEMEHHOW IUBUIIM3ALIMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIHMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIEHUSI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTU OOyYaromuXcs, HOpMHUPYEMOit
MIPY U3y4YECHUU OMOJIOTHH;

[IOHUMAaHUE CYLIHOCTH METONOB IIO3HAHUSA, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEro MHpPa M MPOUCXOASIMINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIINUXCS JAHHBIX C LIEJIBIO ITOJYYCHUS JOCTOBEPHBIX BBIBOJIOB,;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJIOTHYECKHE 3HAHUS IS
peuieHus npooyieM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEI0BATEILCKYIO IEATEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUU MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIE 11  (POPMHUPOBAHUS MHPOBO33PCHUS O0YJArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINC
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeI0BaHNe, HAOI0ICHUE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MCKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKHEC 3HAHUS M YHUBEPCATbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITUAIBHON MTPaKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
NeCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JTeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENEeNsITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHUS ISl O0BsICHEHUST (DAKTOB U SBJICHUM
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AaHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABICHHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

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

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YUeOHBIX U COIIMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3ajauy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

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

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(MOpMAINH (TEKCTE YI4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJb30BaHUS Pa3IUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACTO3HABaHUS U 3alUTBl  WHOOpPMaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBIMOJIHEHUS IMpeasiaraeMoit
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (hOPM B3aUMOJICHCTBUS MPH PEIICHUN yIeOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUA IO €€ JOCTHMIKCHHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OIEHUBATh UJIAEHU C TO3UIMH HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIILHO COCTABIIATH IIJIaH PEIICHUS MPOOIEMBI C YIETOM UMEIOITUXCS
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO MNPUHUMATh PEIICHUS MO MX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHBBI M AapryMEHTBl JAPYIMX IIPU aHaIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABATh 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 BKJIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTyaIlMsAX, a TakKe B pealbHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

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

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CHUCTEME HayYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
ITPAaMOTHOCTH Y€JI0BEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OPTraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEAEHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTbD, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyIbTypHBIX pacTenuil H. 1. BapuiioBa), onpenensars rpaHULbI UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBICHWUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE THUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIICISITh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPruu B KIETKe, (POTOCHHTE3A,
IUIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHHUS, WHIUBUAYAILHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeJpl0 obecnieyeHHs O€30MacCHOCTH CBOEro 3/0POBbS U 30POBbS
OKpYXaIOIUX JI0feH, cOOMI0IEHNs HOPM I'PaMOTHOI'O MOBEICHUS B OKPY KaroIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUHI TUTSI pPaLMOHAIEHOTO
IPUPOIOIOIH30BAHUS;

yMEHHE peliaTh »dJIEMEHTapHble TEeHETHYeCKHe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIEOBAaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
mpaBuia pu pabore ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIENIOBaHHI B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4HOTO MHPOBO33PEHHS, O BKIIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MOMYJSINsA, TEHOMOHI, DBOJIONHUS, ABMXKYIIHE CHIBI ((aKTOPBI) HSBOIIONNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTMYECKHE TeopwH (PBOJIONHMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOIHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJI€Th METOJaMU HayYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUEC
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHIKEHUE THITOTE3bI, BBISBIICHHE 3aBUCUMOCTH
MEXITy HCCIICIYEMbIMH BEIMYUHAMH, OOBSICHCHHE IOJYYCHHBIX PE3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TMOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O0OBEKTOB: BHUIOB, TMOMYJSAIHA, MPOIYICHTOB, KOHCYMECHTOB, PEIYICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIICCTB M IIOTOKA DHEPrUM B IKOCHUCTEMaxX, aHTPOIOIEHHBIX HW3MCHCHHUH B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EeIbl0 oOecreyeHus Oe30MacHOCTH CBOEro 3/0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAITBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJeMEHTapHbIe OMOJOTUYECKUE 3a/1ayd, COCTABISTH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KpPUTUYECKH OIICHHBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI U X OpraHHu3alIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/216¢c645c
MeTo 161 TTO3HAHUS KUBOH
npupoabl. [IpakTuueckas padora
2 Ne 1 «Mcnonb3oBaHue pa3IMuHbIX 1 0.5 https://m.edso0.ru/2636364b
METOJIOB TPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
buonornueckue cucre
3 HOJIOTITICCRHE CHCTEMBI, 1 https://m.edsoo.ru/ca2lccée
MIPOLIECCHI U UX U3YYEHHUE
XHUMHYECKUH COCTaB KIeTKH. Bona
4 A 1 https://m.edsoo.ru/1777ba96
Y MUHEpaJIbHBIE COJIU
5 benku. CocTtaB u cTpoeHHEe OCIKOB 1 https.//m.edsoo.ru/b54c5a43
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «3yuenue
6 N 1 0.5 https://m.edsoo.ru/cldllaca
KaTaJUTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IPUMEPE aMHJIa3blI
WJIM KaTalasbl)»
VYraesoasl. JIunuael https://m.edsoo.ru/5d1cef76
Hyxneunnossie kucnotsl. AT® https://m.edso0.ru/948bf536
Hcropust u MeTO1bI U3yYEHUS
9 P A 5 1 https://m.edsoo.ru/b3ab8e68

knetku. Kinerounas TCOpHA



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68

Knetka kak 1esoctHas )xuBas

10 https://m.edsoo.ru/5c5ca96a
cucrema
Crtpoenue s3ykapuoTUYECKOU
kietku. JlaboparopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/da486e89
OakTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEIapaTax u ux
OTIHCAHHEY
12 OOMeH BeIecTB Wi MeTaboIu3M https://m.edso0.ru/b53dd961
13 ®oTtocunTe3. XEMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTuyeckuii ooMeH https://m.edsoo.ru/4a9675c8
Ku3HEHHBIN UK KISTKH.
Jenenune kaeTkn. MuTo3.
15 Jlaboparopras pabora Ne 3 0.5 https://m.edso0.ru/6e28ab92
«HabGnrogenre MuTo3a B KIIETKaxX
KOHYHMKA KOpeIlKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax»
16 brocnres Gerxa. Peaxis https://m.edsoo.ru/5ccfbeb5
MaTPUYHOTO CHHTE3a
17 Tpancnsmus — OMocHHTE3 Oelika https://m.edso0.ru/396ea3f2
18 Heweroribie popMel kHsHi — https://m.eds00.ru/8177638b
BHUPYCHI
19 DopMBbI pa3MHOKEHUSI OPTaHU3MOB https://m.edsoo.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
21 kieTok. Omio10TBOpEHHE. 0.5 https://m.eds00.ru/6373f7d2

JIaGopatopHas pabota Ne 4



https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHKpOIIpernapaTax»

22

NupuBunyanbHOE pa3BUTHE
OPraHu3MoOB

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

23

I'enernka — Hayka o
HACJIEICTBEHHOCTH 1
U3MCEHYUBOCTHU

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTH HACIEAOBAHUS
Mpu3HaKoB. MOHOTHOpHIHOE
CKpCIIIMBAHHE

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

25

JlurubpuHOE CKpEIIMBaHUE.
3aK0oH HE3aBUCHUMOTO
HacJIeOBaHUS MPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CremieHHoe HacjleI0oBaHue
npusHakoB. JlabopaTtopHas pabora
No 5 «3yuyenue pe3yabpTaToB
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO
CKpeNTUBaHus Y Ap030(HIIbI Ha
TOTOBBIX MUKPOIIpEIIapaTax»

0.5

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

27

T'enetuka nosna. Hacnenosanue
MIPU3HAKOB, CIETUICHHBIX C IMTOJIOM

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

28

N3menunBocTs. HeHacnencrsennas
nu3MeH4YUBOCTb. JlaboparopHas
pabota Ne 6. Uzyuenue
MOIM(UKAITTOHHO N
U3MEHUUBOCTH, IOCTPOCHHE
BAPHUALIMOHHOTO psJia U
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/a81bbffl



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1

HacnencrBenHast "3MEHYMBOCTb.
Jlaboparopuas pabota Ne 7.

29 . 1 0.5 https://m.edsoo.ru/b3c33d24
«AHaIM3 MyTalil y qpo30HITbI
Ha TOTOBBIX MUKpOIIpenapaTax»

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

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

32 Cenekuus Kak HayKa U TPOIIECC 1 https://m.edsoo.ru/fcf6d1d6

33 MeTOHHVH JOCTIDREHHA CETCKILIH 1 https://m.edsoo.ru/aeal7cfc
PACTCHUU U ) KUBOTHBIX

34 brotexronorus Kai oTpacih 1 https://m.edsoo.ru/b94f9a7e
MIPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl

1 DBOJIIOLUS U METObI €€ U3yUEHUSI 1 https://m.edsoo.ru/f765e251
" o

2 CTOPHA PAsBITHA NPEACTABICHIH 1 https://m.edso0.ru/f7236852
00 2BOJIOIINH

3 Muxkpo3Boronus 1 https://m.edsoo.ru/92e2cb7c
[Tomynsanmst Kak deMeHTapHas
eIMHUIA BUJIA U BOJIIOIUH.

4 Jlabopatopnast padota Ne 1 1 0.5 https://m.edsoo.ru/6¢c23fccc
«CpaBHeHUE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»

BIDKYIIUE CUIIBI (37IEeMEHTapHbIe

5 Ay ( P 1 https://m.edsoo.ru/c9ca7ec2
(hakTOpBI) FBOTIONIUN

6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m.edsoo.ru/6e175a57
Pe3ynbratel sBosIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
BH1I000pazoBanue. JlaboparopHas

7 AOODP patop 1 0.5 https://m.edsoo.ru/2d74ael9
pabota Ne 2 «Onucanue
MPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTETILHOTO XapaKTepa
HampaBnenus u nytu

8 P It 1 https://m.edsoo.ru/cec9b353
MaKpO3BOIIOLUN

9 HeobpaTumocTs 3BoMOIINN 1 https://m.edsoo.ru/88f6dcd6



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/88f6dcd6

Wcropus xu3Hu Ha 3emiie U

10 . https://m.eds00.ru/19b89985
METOIbI €€ H3yquHSI
r

11 HHOTESHI TIPOHCXOAICHIA HKHSHHI https://m.edsoo.ru/7f268f1e
Ha 3emMiie
Pa3 € JKU3 a 3emJIe o spa

12 BITTHE AHSHI Ha SEMIIC 1O Spad https://m.eds00.ru/45189341
Y TIepHOAaM
OCHOBHI)IG 3TaIllbl YBOJIFOITUA
paCTI/ITeJ'II)HOl"O " JKUBOTHOT' O MI/Ipa.
IIpa eckasg pabora Ne 1

13 PAKTITHECKad pabot 0.5 https://m.edsoo.ru/f256a36b
«M3y4yeHne HCKOITaeMbIX OCTaTKOB
paCTeHI/Iﬁ " JKUBOTHBIX B
KOJUIEKIIUSIX)
C

14 OPpEMEHHa croteMa https://m.edsoo.ru/58f9116e
OPraHHYECKOTO MHUpa
6]

15 e https://m.edsoo.ru/b4c1d468
(anTpOTIOTEHE3)
JBwxymue cuitbl (hakTopsl)

16 https://m.edsoo.ru/7ad55eb9
aHTPOIIOreHe3a
O e

17 CHOBHBIC CTAIUH 9BOTIONHH https://m.edso0.ru/81d88b86
YyeroBeKa
q

18 CIOBCHCCKHC PAChT H PHPOAHPIC https://m.edsoo.ru/2374alel
aJanTaliy YeIoBeKa
PesepBublit ypok. O6001IeHHE 10

19 TeMme «BO3HUKHOBEHUE U pa3BUTHE https://m.edsoo.ru/dd4662c2
JKU3HH Ha 3eMiie»

20 DKOoJIorus Kak HayKa https://m.edsoo.ru/abf8ch57
C o

21 PE/IbT ODUTATHA 1 SKOTOTHHCCKHC https://m.edsoo.ru/9d2ca73f

(baxTopsl



https://m.edsoo.ru/19b89985
https://m.edsoo.ru/7f268f1e
https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/abf8cb57
https://m.edsoo.ru/9d2ca73f

22

AbGunotnueckue GpaKTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdodonorudeckne 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay

0.5

https://m.edsoo.ru/afad9188

23

buoTtnyeckue GaxTopsl

https://m.edsoo.ru/a4928c61

24

DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonyisiiuu. [Ipaktuyeckas padora
Ne 2 «Ilopcuér nnoTHOCTH
TOTIYJISIIIAI pa3HBIX BHJIOB
pacTeHuin»

0.5

https://m.edsoo.ru/d6945d54

25

Coo01iecTBa OPraHu3MoB —
OHOLIEHO3

https://m.edso0.ru/88d19c62

26

OKOJIOTHYECKUE CUCTEMBI
(3KOCUCTEMBI)

https://m.edsoo.ru/lead9dff

27

OcCHOBHBIE TTOKa3aTEIN
9KOCHUCTEMBI. DKOJIOTHUYECKHUE
nupamuipl. CBOMCTBA SKOCUCTEM.
Cykueccust

https://m.edsoo.ru/8cb85173

28

HpI/IpO,[[HLIe 9KOCHCTCMBI

https://m.edso0.ru/738929d3

29

AHTpOHOFeHHHe OKOCHCTEMBI

https://m.edsoo.ru/c5534e2d

30

buocdepa — rimodanpHas
JKOCHUCTEMA 3eMITU

https://m.edsoo.ru/6c4997cf

31

3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uocdepsl

https://m.edsoo.ru/c929ffbc

32

YenoseuecTBo B Onochepe 3emiu

https://m.edsoo0.ru/482d6168



https://m.edsoo.ru/afad9188
https://m.edsoo.ru/a4928c61
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/88d19c62
https://m.edsoo.ru/1ead9dff
https://m.edsoo.ru/8cb85173
https://m.edsoo.ru/738929d3
https://m.edsoo.ru/c5534e2d
https://m.edsoo.ru/6c4997cf
https://m.edsoo.ru/c929ffbc
https://m.edsoo.ru/482d6168

CocyuiecTBoBaHHE NPUPOABI U

33 1 https://m.edsoo.ru/ee2b94a4
YeI0BeYECTBA
PesepBHeIit ypok. O000IICHNE
34 teMbl «Coo0I1IecTBa U 1 https://m.edsoo.ru/82c3bb5f
3KOJIOTUYCCKUC CUCTCMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



https://m.edsoo.ru/ee2b94a4
https://m.edsoo.ru/82c3bb5f




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

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

ChopMHupOBaHHOCTh 3HAHUH O MECTE M POJM OMOJOTHH B CUCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUpPOBAHUU
COBPEMEHHON ECTECTBEHHO-HAy4YHOM KapTHHBI MHpAa M HAY4HOIO
MHUPOBO33PEHHUS; O BKJIAJAE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
O0MOJIOTOB B pa3BUTHE OHOJIOTMH; (PYHKIMOHAJIBHON I'PaMOTHOCTH

YCJIOBCKA I PCIICHHUA ) KU3HCHHBIX 3aj1a4d

YMeHne packpwiBaTh COJEp)KaHWE OWOJOTUYECKUX TEPMHUHOB |
TIOHSATHMN: )KU3Hb, KJIETKA, OPraHu3M; MeTab0I1u3M (0OMEH BEIIECTB U
MpEeBpAIllEHUE SHEPTruM), roMeocTa3 (caMoperyssuus), ypoBHEBas
OpraHu3aIus )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHHUE (PETIPOTYKITHS),

HACJI€ACTBEHHOCTh, H3MCHYNUBOCTL, POCT U Pa3BUTUC

YMenune — uwznaraTh ~ OWOJIOTHMYECKHE  Teopuu  (KJIETOYHas,
XpOMOCOMHas, MyTarmoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.M. BaBunmoBa) u ydeHus (0 TMEHTpax MHOTOOOpazus |
MPOUCXOXKACHHUS  KYJIbTYpHBIX  pacteHuid H.M.  BaBwmiiosa),

OIPCACIIATh I'PaHULBI UX IPUMCHHUMOCTHU K )KXUBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMHW HAYYHOI'O IIO3HAHHUA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U OIMCAHHUE KMBBIX CHUCTEM, IIPOLECCOB U ﬂBHeHHfI;
opranusanysa W  IHIPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBISAABJICHHC 3aBUCUMOCTH MCKAY
HCCIICAYECMBbIMHU BCINYMHAMH, 00BICHEHHE IMOJTYUYCHHBIX
pe3yJIbTaTOB, HCIOJB30BAHHbIX HAYYHBIX HOHHTI/Iﬁ, TGOpI/Iﬁ u
3dKOHOB; YMCHHC [€JIaTb BBIBOJbBI HAa OCHOBAHUHU IIOJTYUCHHBIX

pE3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATh CYHICCTBCHHBIC IIPU3HAKU BHPYCOB, KIICTOK
IIPOKapuoOT M 3IYKAPHUOT, OAHOKIICTOYHBIX HW MHOT'OKJIICTOYHBIX
OpPraHnu3MOB; 0COOCHHOCTHU mpoueccoB oOMeHa BCIICCTB H
IMpEeBpalllCHUA SHCPIruu B KIICTKE, (bOTOCI/IHTCSa, IMIACTUYCCKOIro M

OHEPTCTUYCCKOTO O6MeHa, XCMOCHHTC3a, MHTO3a, Meﬁo3a,




OIIJIOAOTBOPCHUA, Pa3MHOXKCHU, WHIAUBUYAaJIbHOTO Pa3sBUTHA

opraHu3Ma (OHTOI'€HE3)

YMeHue MNpUMEHSATh TMOJNyYCHHBbIC 3HAHUS Ui OOBSCHEHHS
OMOJIOTMYECKHUX MTPOIIECCOB U SIBJICHUH, JJI PUHATHS MPAKTHUECKUX
pelieHuii B TOBCEJHEBHOM JKM3HM B ILEMIX OOECICUECHHS
0€30MacCHOCTH CBOETO 3/I0POBBSI M 3/I0POBbSI OKPYXKAIOIIUX JIIOICH,
COOIIO/ICHUST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKaIOIIEH
NPUPOTHON cpese; MOHMMAaHHE HEOOXOAMMOCTU HCIOJIb30BAHUS
JTOCTH)KEHH COBPEMEHHOM OMOJOTUM W OMOTEXHOJIOTHM ISt

paliOHaJIbHOT'O NPUPOAOIIOJIB30BaAHUS

Ymenue peuaTthb 3JICMEHTAPHBIC T'CHECTUYCCKUC 3aJadd Ha MOHO- H
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAHHUE, CLUCIINIICHHOC HACJICAOBAHHUE,; COCTABJIATH
CXEMBI MOHOFI/I6pI/I)1HOFO CKpCHIUBaHUA JUIA npeackazanusa

HacCJI€aOBaHU ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHble U MpakTHUYECKUue paboThl,
coOnroaaTh mpaBuiia Npu paboTe ¢ y4eOHBIM U J1TaOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpuTH4YECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEpXKaHMs, BKIIOYAIONIYI0 TICEBAOHAy4YHbIE
3HaHUS W3 PA3NUYHBIX HCTOYHWKOB (CMMU, HayuyHO-TIOTyJsSpHBIC
MaTepHalbl); 3TUYECKUE aCMEKThl COBPEMEHHBIX HCCIIEIOBaHHUM B

OHOJIOrMH, MEIUILIMHE, OMOTEXHOJIOT I

10

YMeHue co3iaBaTh COOCTBEHHBIC TMCbMEHHBIC H YCTHBIE COOOIIECHUS,
000011251 6MOJIOTHYECKYIO0 HH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSTUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

CdopmupoBaHHOCTh 3HAHUN O MECTE€ M POJM OUOJIOTHU B CHUCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUpPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHUpPAa M Hay4dyHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMH; (PYHKIMOHAIBHOM TIPaMOTHOCTH

YCJIOBCKA IJIs PCIICHUA ) KU3HCHHBIX 3aJ1a4

YmMmenue PaCKpbIBATb COACPIKAHUC OMOJIOrHYECKUX TCPMHUHOB H

TIOHSTHM: BU/[, IOIIYJIALUA, I‘CHO(I)OHI[, OBOJIIOLIUA, ABWIKYHINC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOIECHHOCTD OPraHu3MOB,
BHJI000pa30BaHMWEe,  JKOJOTHYECKHE  (DAKTOPBI,  DKOCHCTEMA,
MNPOAYLCHTHI, KOHCYMCHTHEI, PCAYLCHTHI, nenu IIUTaHUA,

IKOJIOTHYECKas MUpaMu/Ia, OnoreoreHos, ornochepa

YMeHune u3naratb OMOJIOTHYECKUE TEOPHH (IBOTIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIIOLMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiiieBoro cxojacrtsa K.M. bapa, uepenoanus
[JIaBHBIX HanpasieHui u myreit sBosronnu A.H. CeBeprioBa, yueHust
o Owochepe B.U. Bepnaackoro), ompenensiTh TpaHUIBI HX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAyYHOTO TI03HAHUS B OHOJIOTHH
(Habmo/IeHNe W OMHMCAHHUE >KUBBIX CHCTEM, MPOIECCOB U SIBJIICHUIA;
OpraHu3aisi W TPOBEACHHE OMOJIOTMUECKOTO HJKCIEPUMEHTA,
BBIJIBIDKCHUE  THUIIOTE3bI;  BBIABJICHHE  3aBUCUMOCTH  MEXKIY
HCCIEAyEeMbIMU BEIUYMHAMHU, 00BsICHEHHE TTOTYYeHHBIX
pe3ylbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TOHATUH, TEOPHUH U
3aKOHOB; YMEHHE JieJaTh BBIBOJIbI HAa OCHOBAaHWU TOJYyYEHHBIX

pe3ynbTaToOB)

YMeHHne  BBIACTATH  CYIIECTBEHHBIC  MPU3HAKA  CTPOCHUS
OMOJIOTHYECKMX OOBEKTOB: BHJIOB, TMOMYJSAINAN, IPOIYIICHTOB,
KOHCYMEHTOB,  PEIYIICHTOB, OHMOTEOIICHO30B H  JKOCHCTEM;
0COOCGHHOCTH  TPOIIECCOB HACJIEACTBECHHOM W3MEHYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BHUA000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JCHCTBUS JKOJOTHYECKHX (PAaKTOPOB HAa OPraHU3MBI,
nepeHoca BEIIECTB W TOTOKA JHEPTMM B DKOCHUCTEMAX,
AQHTPOTIOTEHHBIX H3MEHEHHUH B HKOCHCTEMax CBOEH MECTHOCTH,

KPYroBOpOTa BEUIECTB U OMOT€OXUMUYECKHX IIUKIOB B OHochepe

YMeHue NPUMCHATH  IIOJIYYCHHBIC  3HAHUSA  JIS 00BICHEHHUS
OHOJIOTHYECKUX IIpoHeCCOB U HBHGHHﬁ, JJI HPUHATHA HIPAKTHICCKUX
peH_ICHI/Iﬁ B HOBC@HHCBHOﬁ JKN3HM B LCJIX oOecneyeHus
0€30I1aCHOCTH CBOETO 3A0POBbA U 3O0POBBA OKPYKAIOIIUX J'IIOI[GI‘/'I,
CO6J'IIO,Z[€HI/I$I HOpM TI'paMOTHOI'O TIOBEACHUA B Oprmammeﬁ
HpPIpO,[[HOfI cpeae; IMOHUMAHUC HGO6XO)II/IMOCTI/I HUCIIOJIB30BaHUA
JOCTHKECHUI COBpeMCHHOﬁ ouoJoruu JJIA panroOHaJIBHOT'O

IMPpUPOAOTI0JIb30BAHUA

YMmenue peuaTtb 3JICMCHTApPHBIC OMOJIOTUYCCKHUE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPIvU B 9KOCUCTEMAX (I_Iel'II/I HI/ITaHI/IH)




YMeHue BBINOJNHATH JaOOpaTOpHbIE W TPAKTHUYECKUE paboTHI,
coOmoark mpaBwia mpu padore ¢ ydeOHBIM M J1a0OPaTOPHBIM

obopynoBaHueM

YMeHue KpUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOIO  COJEpPYKAHMs, BKIIOYAIOIIYI0 IICEBJOHAy4YHbIE
3HaHMSI W3 PA3NUYHBIX HCTOYHHKOB (CMMU, HaydHO-TIOMysipHBIC
MaTepHualbl); pacCMaTPUBATh TJI00ATBHBIE IKOJIOTHUECKHUE MPOOIeMbI
COBPEMEHHOCTH, (JOPMHUPOBATH MO0 OTHOIICHUIO K HUM COOCTBEHHYIO

TIO3HIIHIO

10

YMmeHnue coziaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS,
00001112351 6MOJIOTUYECKYIO0 HH(OPMAITUIO U3 HECKOJIBKUX HCTOUYHUKOB,

T'paMOTHO UCIIOJb30BaTh MMOHSI TUMHBIN arnmapar OHOJIOTHH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 Bbuosnorus kak Hayka

11 buonorus — Hayka o xuBOi mpupozae. Ponp Ouonoruu B (GopMHpOBaHUU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTrHYECKUX HayK

MeTto1bl IO3HAHMS KUBOW MPUPOJbI (HAONIOIEHUE, SKCIEPUMEHT, OIMCAHUE,
1.2 U3MEpeHne, KiacCH(UKanus, MOAEIMPOBAHUE, CTATUCTHUYECKas 00paboTka

JTAHHBIX)

2 JKuBble CUCTEMBI U KX OpraHu3aIus

21 XKusble cucteMsl (OHMOCHUCTEMBI) Kak IpeaMeT u3ydeHus: Ouosoruu. ColicTBa

OMOCHCTEM M UX pazHOOOpasue

YpoBHU opraHu3aluu OMOCHUCTEM: MOJIEKYISPHO-TEHETUYECKUH, KIETOUHBIH,

2.2

OpraHU3MEHHBIN, MOMYSIIUOHHO-BUOBON, IKOCUCTEMHBIH, OrochepHbIi

3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUN COCTaB KJIETKHM. XUMHUYECKHE OJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
3.1 MHKpO3JeMeHThl. Boga u MwuHepanbHble BemecTBa. DyHKIMM BOJIBI U

MHHEPaJIbHBIX BellecTB B kKieTke. [Topaepxanne ocMoTuueckoro 6agaHca

benku. CoctaB u crtpoeHHe O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3zamenumMble W 3aMEHUMBIE aMUHOKHUCIOTHL. AMHWHOKHCIOTHBIA COCTaB.
YPpOBHU CTPYKTYpbI OEITKOBOI1 MOJIEKYIIbI (IIEPBUYHAS, BTOPHYHAS, TPETUYHAS U
39 YeTBepTUYHAsl CTPYKTypa). XUMHUYECKUE CBOMCTBa OenkoB. buonoruueckue
' (dbyHKIMHA OEITKOB.

®epMeHThI — Onosiorhyeckue KaTanuzatopbl. CTpoeHue GpepMeHTa: aKTUBHBIN
HEeHTp, cyOcTtpaTHas crnenuduuHocTb. Kodepmentsl. Butamunpl. Otianuus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

YrneBosl: MOHOCAXapuIbl (TIIOK03a, pud03a U Ie30KCupr03a), aucaxapu/ibl
(caxapoza, 1aKkTO3a) M MOJHMcaxapubl (Kpaxmani, TJIMKOTeH, MEJUII0J03a).
33 buonoruueckue GpyHKIIUN yTriIeBOIOB.

. Jiunuasl:  TPUTIMLEpHUAbl, cTepounsl, ¢ochomunuasl. 'mapoduiabHO-
rusipooOHble cBolicTBa. buonormdeckune ¢ynkuuu naunuaos. CpaBHEHHE

YrijieBoJ0B, OCIIKOB M JIMTTIUIOB KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnoter: JITHK nu PHK. Hykneotnasl — MOHOMEpBI HYKIIEMHOBBIX
3.4 kucinoT. Crtpoenne u ¢ynkuun JHK. Crpoenne n ¢ynkuun PHK. ATO:

CTpoeHHUe U QPyHKLIUU

3.5 uronorusa — Hayka o kierke. Knerounas reopust. MeTo1pl H3y4eHHUs KIETOK




3.6

Knerka xak nenoctHas kuBas cucrema. OOuue npu3sHaky KJIETOK: 3aMKHYTast
HapyxHas memOpana, mosiekyinsl JJHK kak renermueckuii ammapar, cucrema

cuHTE3a Oelka

3.7

Tunel kneTok: sykapuoTudeckas u npokapuotuueckas. OcoOEHHOCTH CTPOEHUs
npokapuotuueckoil knerku. Kierounas crenka Oaktepuii. CrpoeHue
JYKApUOTHYECKON KJIeTKHM. OCHOBHBIE OTIUYMS PACTUTEIHHOM, KUBOTHOU W

IpUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKa, IJIMKOKAJIMKC, UX
¢yakmu. [Tnasmarnyeckas MemOpaHa, e€ cBoiictBa u pyHkiuu. [{utomnasma u
e€ opranoupl. OMHOMEMOpAaHHBIE OPraHOMJIBI KIETKU: SHIOIIIa3MaTHYeCKas
cetb (OIIC), ammapar Tombmku, mu3ocombl. [loyaBTOHOMHBIE OpPraHOM/IBI
KJIETKU: MUTOXOHJIpUH, TutacTHabl. [IpoucxosxieHne MUTOXOHAPUI U IIaCTU/L.
Buaer mnactua. HememOpanHble OpraHoubl KJIETKH: PUOOCOMBI, KIECTOYHBIN

HEHTP, PECHUYKHU, KT'YTHUKH. q)yHKHI/II/I OpPraHoOM 0B KIICTKH. Bxarouenns

3.9

SAnpo — perynsaTopHblii 1HeHTp kieTkd. CTpoeHHe siipa: sifepHas 000JouKa,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMBI

3.10

TpancnopT BEMECTB B KIIETKE

}KI/I3H6I[65[TGJ'IBHO CTh KJIICTKH

4.1

OOmeH BemiecTB, WM META00JIU3M. ACCUMIIIAIMS (TUIACTUYECKUNA OOMEH) W
JTUCCUMUJIIALINAS (SHEPTETUUECKH 0OMEH) — JIB€ CTOPOHBI €JMHOTO TpoIecca
MeTabonmu3Ma. Turbel oOMeHa BEIIeCTB: aBTOTPOGHBIN U TeTepoTpodHbIi. Pois

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIETKE

4.2

dotocunTe3. CBeTOBast M TeMHOBast Pa3bl poTocuHTe3a. Peakiuu horocunTesa.
DddextuBHOCTh (HoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A IS KU3HHU Ha 3eMIle.
Bnusaue ycnmoBuit cpembl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €ro
IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUIA.

XeMocuHTe3. XEeMOCHUHTE3UPYIOIIUe OakTepuu. 3HAYCHHE XEMOCHHTEe3a Ui

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMEH B KIETKE. Pacmiennenue BCIICCTB, BBIACICHHC H
AKKYMYJIIMPOBAHUEC OSHEPrun B KIICTKC. OTansl QHCPIrCTHYCCKOIO oOMeHa.
I'mukonus. EpO)KeHI/Ie n €ro BUJBI. KI/ICJ'IOpO,Z[HOG OKHCJICHHC, UM KJICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO OOMeHa

4.4

Peakuuu wmatpuuyHoro cuHTe3a. [enermueckas wuHbpopmamus u JHK.
Peanuzanus reHernyeckoil MHGopManuu B KieTKke. ['eHeTUYeCKuii KoJl U €ro
cBoiicta. Tpanckpurnius — matpuunbiii cuHte3 PHK. Tpancnsmus — buocuntes

6enka. KogupoBanue amuHokucnoT. Posb pubocom B GrocuHTe3e Oenka




4.5

Hexnerounsie ¢opmbl xu3Hu — BuUpychl. Mctopus otkpeitus Bupycos (/1.U.
NBanoBckmii). OCOOCHHOCTH CTPOCHUS W IKHU3HEIACSATEIHLHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacreHui, >XKMBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc ummynoznedunura yenoseka (BUY) — Bo3oyaurens CITNda.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE U MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KrneTounslii UK, WIM SKU3HCHHBIM UK KIeTKA. MHTepdaza u MUTO3.
[Ipoueccel, nporekaromue B uHTepdasze. Perumkanus — peakuus MaTpUUHOTO
cunte3a /IHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIL.
JuniouHbIE W TAlUIOWAHBIM  XPOMOCOMHBIE  HAOOpBL. ~ XpOMaTHIBI.
[Muronornyeckne OCHOBBI pPa3MHOKEHUS W HWHAUBUIYAJIBHOIO Pa3BUTHUSA
OpPraHNU3MOB.

Henenune knetku — muro3. Craguu murtosa. [Ipoueccel, mpoucxonsnme Ha

PAa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

@®opMbl pa3MHOKEHHs OpraHU3MOB: Oecriosioe U mojoBoe. Buisl Oecronoro
pa3MHOXEHHS: JEJCHHE HaJBOE€, IMOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHHe, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHUu3MOB, €T0 3HAYCHUC IJIA CCICKIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.
Meiio3. Cragum wmeio3a. Ilpouecchl, mpoucxoisiiue Ha CTagusix Meio3sa.
IToBenenue xpomocom B Meno3ze. Kpoccunrosep. buonorndeckuii cMmbIici U

3Ha4YeHUE MeHo3a

5.4

l'amerorenes — mpouecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [TosoBbIe
JKeJe3bl: CeMEHHUKH U AUYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CrepMarTo30u/l, sIIeKIeTKa) — criepMarorenes u ooreie3. Oco6eHHOCTH

CTPOCHUA ﬂﬁHCKJICTOK " CIICPMATO30MO0B. OHJ'IO,Z[OTBOpeHI/Ie. HapTeHOFCHCS

5.5

NunuBuayanbHoe  pa3BuTHE  (OHTOTE€HE3). OMOpPUOHANBHOE  pPa3BUTHE
(amOpuorenes). Dtarbl HSMOPHOHATIBHOTO PA3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npobneHue, ractTpynanus, oprasorenes. [loctamOpruonansHoe pa3sutue. TUmb
NOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: MPSIMOE, HENpsMoe (IMYMHOYHOE). BnusiHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poctr u pa3Butue pacreHuil. OHTOT€HE3 LIBETKOBOTO pACTEHHUS: CTPOEHUE

CCMCHHU, CTaIlUN PA3BUTHUSA

HacneacTBeHHOCTh M H3MEHYUBOCTD OpraHnu3MoOB

6.1

HpenMeT 1 3aJa4u rCHCTUKHU. I/ICTOpI/IH Pa3BUTHA TCHCTUKH. Bknan pOCCHﬁCKHX

n 3ap}/6e)KHLIX y‘-IéHBIX B Pa3dBUTHC TI'CHCTHUKMU. MeTtoasl T€HETHKH




(ruOpUAOIOTUYECKUN, LUTOTCHETUYECKUH,  MOJICKYJISIPHO-TEHETHUECKH).
OcHOBHBIE '€HETHUECKHE MOHATHUS. | eHeTuueckas CHMBOJIMKA, UCIIOJIb3yeMasi B

CXEeMaxX CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, yCTaHOBJIEHHBIE [. MeHnenem.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH €IUHO00pa3us THOPHIOB TIEPBOTO
nokosieHus. [IpaBmwiio NOMUHUPOBAHUS. 3aKOH pACIICIUICHUS MPU3HAKOB.
I'unioresa unctoTel ramer. [lojIHOE M HENMOJIHOE TOMUHUPOBAHUE.

JuruOpumHoe cKkpelrBanue. 3aKOH HE3aBHCHMOTO HACJICIOBaHUS MPU3HAKOB.
[{utoreHeTnyeckne OCHOBBI JNUTHOPHUIHOTO CKpPENIMBaHUS. AHAITU3UPYIOIIEE
ckpenuBanue. lcronp3oBaHME — AHATU3UPYIOMIETO  CKPEIIMBAHUS IS

OTIpe/IeNIeHUs] TeHOTHUIa 0CO0U

6.3

CuerieHHOe HacleioBaHue Npu3HaKkoB. Pabora T. MopraHa no cuenjieHHOMYy
HaclleIoOBaHUIO TIeHoB. HapymieHune cuelieHus TE€HOB B pe3ynibTare
KpOCCHUHIOBepa. XpOMOCOMHAs TEOpUs HacleACTBEHHOCTH. ['eHeTmueckue
KapThl.

I'enetnka mosa. XpoMOCOMHOE ONpeeNeHHe Mojia. AyTocOMBl M IOJIOBBIE
XpoMocoMbl. ['oMorameTHele U rereporameTHble opraHu3Mbl. HacnenoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

H3menurnBocTh. BUIBI H3MEHUMBOCTH: HEHACNIEACTBEHHAs M HACJIEACTBEHHAS.
Poib cpenpl B HEHACNEACTBEHHOW HM3MEHUMBOCTH. XapaKTEPUCTHKA
MO (UKAITMOHHOW W3MEHUYMBOCTH. BapuanmoHHBIA psaj U BapUallMOHHAs
kpuBasi. Hopma peakmuu mnpusHaka. KoiawmdecTBeHHbIE W KadyeCTBEHHBIC

IIPU3HAKHU U UX HOpMaA PCAKIIUU. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ N3MCHYHUBOCTH

6.5

HacnencTBeHHas, WiId TIeHOTHIIMYECKAs, M3MEHUYMBOCTh. KoMOuHaTHBHAs
W3MEHYMBOCTh. MeH03 H TI0JIOBOM TIIPOIecCC — OCHOBA KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTarmoHHass W3MEeHYMBOCTh. Kitaccudukanus wmyranuid:
TeHHBIE XPOMOCOMHBIE, FTeHOMHBIE. YacToTa ¥ MpUUMHBI MyTaluil. MyTareHHbIe
(bakTOpbl. 3aKOH TOMOJIOTHYECKHX DPSJIOB B HACJICJACTBEHHON HM3MEHUYMBOCTH

H.N. BasuioBa

6.6

I'enetnka uenoBeka. KapuoTtunm dyenoBeka. OCHOBHbIE METOJbl I'€HETHKH
YeJoBeKa: reHealornuecKuid, OJIM3HELOBBIH, LUTOT €HETHUUYECKHH,
OMOXUMUYECKUH, MOJEKYyIsIpHO-reHeTndeckuil. CoBpeMeHHOe OIpeieieHne
TEHOTUIIA: [IOJTHOT€HOMHOE CEKBEHMPOBAaHHE, TCHOTUIIMPOBAHKUE, B TOM YHCIIE C
nomoiteto I1I{P-ananu3a. HacneactBeHHble 3a0o0neBaHMs 4eJIOBEKA: T'€HHbIE
60J1€3HH, 00JIE3HU C HACJIEACTBEHHON MPEIPACHOI0KEHHOCTbIO, XPOMOCOMHbIE
6one3nn. CoMaTHuUeCKHe W I'eHEepaTHBHblE MyTalMu. [IpMHLIHMIBI 340pPOBOTO
oOpa3a >KHM3HM, JAWATHOCTUKH, NPO(UIAKTUKM U JICUEHHsS T€HETHYECKUX

00J1e3HEH. Menuko-reHeTH4eCKoe KOHCYJIbTUPOBAHHUE. 3HaueHue




MGHHHHHCKOﬁ FCHCTUKU B MNPCAOTBpAIICHUU W JICUCHUU TI'CHCTHUYCCKUX

3a00JIEBAHUI YEJIOBEKA

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexuusi Kak Hayka U IpoLEcC. 3apoKJIE€HUE CENEKIUH M JOMECTHKalUS.
Yuenne H.U. BaBwioBa o0 T1eHTpaXx MPOUCXOKICHHUS W MHOT000pasus
KYJIbTYPHBIX pacTeHui. LIeHTpBI MPOUCXOKACHHS TOMAITHUX KUBOTHBIX. COpT,

Opo/Ja, IITaMM

7.2

CoBpeMeHHbIE METO/bI ceNeKUUuUu. MaccoBbli U MHAUBUAYAIbHBII OTOOPHI B
CEJIEKIMM pacTeHHi U *KUBOTHBIX. OlLleHKa 3KcTepbepa. bimskopoacrBeHHOE
ckpemrBaHue — MHOpuauHT. Yuctas nuHus. CKpellMBaHUE YUCTBIX JIMHUM.
I'erepo3suc, wim rubpuanas cuna. HepoicTBeHHOE CKpelMBaHUE — ayTOPUIUHT .
Otnanénnass rubpuausanuss U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 u
MOJIyYCHHUE TOJUIUIONI0B. JlOCTHIKEHUS CENEKIMH PACTCHHUH, KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHosoruss Kak OTpaciab MNPOU3BOJACTBA. ['€HHass WHXKEHEpHUs. OTallbl
co3ganust pekomOunantHo JIHK u Tpancrennsix opranmsmon. Kiertounas
nmwkeHepus. Kierounele KyabTypbl. MUKpPOKIOHAIBHOE  Pa3MHOXKEHHUE
pacrenuii. KioHupoBaHWE BBICOKONIPOAYKTUBHBIX CEIbCKOXO35HCTBEHHBIX
OpraHu3MOB. JKOJIOTUYECKHE M dTHYecKue npoodmeMbl. MO — reHeTH4ecKu

MOAU(PHUIMPOBAHHBIE OPraHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  2Boitouud.  [lajgeoHTosornyeckue:  MOCIIENOBATEIbLHOCTD
NOSIBJICHUS BUIOB B IaJICOHTOJIOTMYECKON JETONMUCH, MEPEeXOJIHbIe (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuue ¢GayH U (IOp MATEPUKOB H
OCTPOBOB. DMOPHOJOTHYECKHE: CXOJACTBA U Pa3IUyUsi SMOPHUOHOB pPa3HBIX
BUJOB  MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKHE:  TOMOJIOTHYHEIE,
aHAJIOTMYHBIE, pyJUMEHTapHblE  OpraHbl, aTaBU3MbL.  MoOJEKyIsSIpHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACIEICTBEHHOCTH U OCHOBHBIX

MeTa0OJINYECKUX MyTeH Y BCeX OpraHu3MOB

1.2

9BOJ’IIOI_[I/IOHHa$[ TCOpHUA 4. I[apBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUKHOBCHUA

AapBUHH3MA. Z[BI/I)KYH_II/IC CHJIbI 3BOJKOIMHM BHIOB IIO I[apBI/IHy (I/I36BITO‘{HOC




Pa3MHOKEHHE ITPU OrPAHUYEHHOCTH PECYPCOB, HEOTIPEICTEHHAS U3MEHUUBOCTb,

00pr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust sBosionnu (CTD) u OCHOBHbIE €€ TOJIOKEHUSI.

MuxposBontouus. [lonymanus kKak eIMHUIA BUAA U 3BOJOLHU

1.4

JBmwxynme cuibl ((pakTopsl) BONIONMK BUAOB B Npupoje. MyTalMOHHBIN
nporecc 1 KOMOMHATHBHAS M3MEHYHBOCTH. [lOMYIISIIIMOHHBIE BOJIHBI U APEH)
reHoB. V3ossus u murparms. EcrecTBeHHbIN 0TOOP — HApaBIsIOMmuUi (hakTop
9BOIIOIMU. DOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT, OpPraHU3MOB Kak pe3yibTaT 23BoJitouuu. IIpumepsr
MPUCTIOCOOIEHUH Y OpraHn3MoB. ApoMop(d03bl U HAMOAJANTALINH.

Bun wu  BumooOpazoBanume. Kpurtepum  Buma.  OcHOBHbIE — (OPMBI

BH1000pa3oBaHus: Teorpadudeckoe, IKOJIOTHIECKOe

1.5

Makpossomtorusi.  Dopmbl  dBoMIONMM:  (uUIeTHYeCKas, JAUBEpreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpatumocTs 3Botonnn

Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMIIe

2.1

HOH&Y‘IHBIG MNpEACTAaBJICHUA O 3apOXJIACHUU KHU3HU. HaquLIe THUIIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0horeHe3 W MaHcmepMmus. XUMHYECKas
SBOJIIONHS. OKCIEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKOW 3BOJIOIUU.
Hauanpabie sTansl Ouonorudeckoit sBosmonuu. ['umoreza PHK-mupa. I[lepsoie

KJICTKHU U UX 3BOJIOLMA. (-DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )XMUBBIX OPraHu3MOB

2.2

Pa3Butue xu3Hum Ha 3emuie 1o spaMm W nepuojaMm. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. Ilaneosoiickas spa u €€ MNepuoIbl: KEMOPHICKHUH,
OPJOBUKCKUM, CHIIYPUHCKUH, JE€BOHCKHI, KAaMEHHOYTOJIbHbIA, TMEPMCKHII.
Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, OPCKUNA, MEJIIOBOM.

KaiiHozolickas »o2pa u e€ Tepuoabl: TAaJCOTreHOBBI, HEOTECHOBBIMH,
AQHTPOTIOTEHOBBIA. XapaKTepUCTHKA KIMMaTa U TEOJOTHYECKHX MPOIECCOB.
OCHOBHBI€ ATaIlbI IBOJIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOP(O3bI
y pacTeHud U >KMBOTHBIX. [losiBeHHe, paclBeT U BhIMUPAHHE T'PYII >KUBBIX

OPraHnu3mMoB

2.3

Cucrema OpraHu4eCckKoro Mupa KaK OTpaKCHUC 3SBOJIFOIOUU. OcHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

9BOJ’IIOI_[I/I$I YCIOBCKaA. AHTpOHOJIOFI/IH KaK HaykKa. PazButne Hpe,Z[CTaBJ'IeHI/Iﬁ 0
IMPOUCXOKACHUN YCIIOBCKA. MeTto b1 HU3YUYCHHUA AHTPOIIOTCHE3a. CXO,Z[CTBa n

pasiinvius 4€JI0OBCKA U ) KUBOTHBIX. CucreMaTH4ecKoe IOJ0KCHUE YSI0BEKA.




JBwmxymue cuiisl (pakTopsl) anTpornorenesa. Hacnencrsennas N3MEHYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOLIeCTBEHHBIH 00pa3 KU3HU, M3TOTOBJICHUE OPYIHid

TPY/a, MBILICHHUE, PEYb

2.5

OcHOBHBIE CTaIUU W BETBU DSBOJIOIMM YEJIOBEKAa: aBCTpasionuTeku, YemoBek
ymeneli, Yenoek mnpsaMmoxomsamuii, YenoBek HeaHAEPTAIbCKHM, YemoBek
pa3yMHbIii. Haxoku MCKOIMaeMbIX OCTaHKOB, BPEMs CYILIECTBOBAHUS, 00J1aCTh

pacipocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUS

2.6

UYenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpOIIeOU IHAs (eBpa3uiicKas),
HErpO-aBCTPATIOUTHAS (’xBaTropuanbHas), MOHT'OJIOMHAS (a3uatcko-
aMepukaHckas). UepThl MPUCTIOCOOTICHHOCTH TPEACTABUTENCH UYETOBEYECKUX
pac K ycinoBHSIM cymiecTBoBaHMs. EnuHCTBO dyenoBedyeckux pac. Kputuka

pacusma

Oprasu3Msl ¥ OKpyKaroias cpena

3.1

OKonorus Kak Hayka. 3aJlaud M paselibl SKOJOTMH. MeToJbl 9KOJIOTHYECKUX
uccienoBaHui.  Okosornueckoe — MupoBo33peHue.  Cpenpl  oOuTaHus

OpraHu3MoOB: BOJHAsA, HA3EMHO-BO3AYyIIHAsA, IOYBEHHAA, BHYTPUOPraHU3MCHHAsA

3.2

Oxosornueckue  dakrtopel. Knaccudukamus skojgorudeckux — (HaKTOpPOB:
abuoTHyecKre, OMOTHYECKHE W aHTPOINOTreHHbIE. JlelicTBHE 3KOIOTHYECKHX

(hakTOpOB Ha OPTraHU3MBI

3.3

Abunotnueckue (akTopbl: CBET, TEMIEpaTypa, BIaXHOCTb. DOTOMEPUOAU3M.
[Ipucnocobnenuss oOpraHu3MoB K JCHCTBUIO a0MOTUYECKUX (DaKTOPOB.

buonornueckue PUTMBbI

3.4

buotnyeckue ¢dakropsl. Bunpl 6MOTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHLIUS,
XMIHAYECTBO, IMapa3uTU3M, MYTYalu3M, KOMMEHCAIM3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEWTpalu3M. 3HAuYeHHEe OHOTHYECKHX

BSaHMOﬂeﬁCTBHﬁ AJI CYHIECTBOBAHUA OPIraHU3MOB B ITPUPOJHBIX COO6H_ICCTB8.X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMMyJIsIHUHA. OCHOBHEBIE IIOKa3aTcIn
IomyJsiuu: 4YruCJICHHOCTh, INIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTb, IMPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYIISINHUU U eé peryindanugd

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmiecTBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOLIEHO3a: BHIOBaf,
IPOCTPaHCTBEHHAs, Tpoduyeckas (mumieBas). Bumpl-momuHanTel. CBs3H B

OHOIIEHO3E




4.2

DKonoruveckne cucreMmbl (dKocuctembl). [lonsitue 00 dKocuctemMe U
ouoreoreHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAylueHTbl. KpyroBopoT BemecTB © TOTOK »JHEPruu B
skocucteme. Tpoduueckue (MUIIEBHIE) YPOBHU YKOCUCTEMEI. [IHIeBbIe memnu u
cetu. OCHOBHBIE TIOKa3aTeJM HAKOCHCTEMbI: Ouomacca, IPOAYKLHS.
DKOJIOTHYECKUE MUPAMUJIbI: TPOIYKIIUU, YUCIEHHOCTH, Onomaccel. CBOMCTBA

9KOCHUCTEM: YCTOWUYMBOCTb, caMoOperyianus, pazsutue. Cykueccus

4.3

[Ipupoanbie 3KocHCTEMBL. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOIO WIIN
LIUPOKOJINCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  JKOCHCTEMBI. ATPO3KOCHCTEMBI. Yp0603KOCHUCTEMEI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arpodIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpazue kak ¢akrop ycToWYMBOCTH dKocucTeM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. ['panunpl, coctaB U CTpyKTypa
ouocdepsl. Kuboe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH OMOCheEphl Kak
ro6anpHOM 3KOcHcTeMBl. J[MHaAMuYeckoe paBHOBecHE M OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB W OHMOT€OXMMHYECKHE ITHKIIBI 3JIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocdepe 3emin. AHTPOTIOTEHHBIE M3MEHEHUs B Ouocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHAIBHOTO YIPABICHHUS TPUPOAHBIMH pecypcaMd U HX

HCIIOJIB30BaHUC. Z[OCTI/I)KGHI/IH OMOJIOTUH U OXpaHa IpUupoOabl




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






