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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OHMOJIOTHHA TEOPETHUYECKYIO OCHOBY MJIS
OTIpeNeNieHUs] TMOAXOM0B K (OPMHUPOBAHUIO COACpXKAHUS Y4eOHOro IpenMera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  IICJIEH, COJEp)KaHWs, pPe3yJbTaToOB OOy4eHUS U
TpeOOBaHUIA K YPOBHIO MTOATOTOBKH BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMECHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenudurke Ouonoruu, €€ 3HAYCHUH B MMO3HAHUHW JKHUBOU MIPUPOIBI U 00ECTICUCHHUH
CYILLECTBOBAaHMS 4eNoBeuecKoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeACTaBlIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOy4YeHHWs, BOCTHUTAHUS H PA3BUTHS OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpenmera «buosorusi», onpenenser 00s3aTeIbHOE NPEIMETHOE
Collep)KaHUE, €ro CTPYKTypy, pacmpeleieHue [0 pasjeinam U Temawm,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh MU3yYeHHUsI y4eOHOro Marepuayia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA 00pa30oBaTEIbLHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJarouxcsl.

B nporpaMmvMe mo OuosoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOU
JeSATeTbHOCTU/Y4EeOHBIX JEHCTBUI OOYydYarONIUXCsl MO OCBOCHHUIO COJAECpPKaHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIH yPOBEHb) peaini30BaH
OPUHIMI [PEEMCTBEHHOCTH B M3yYE€HUHU OHOioruu, Onarojgapss 4eMmy B HeW
IPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMHUpOBAaHMEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHIECKOTO MBIIIJICHUS, MPEACTaBICHUI O 3J0POBOM
oOpa3e KM3HM M OEpEeXHBIM OTHOUIEHHWEM K OKpY)Karouled MNPUPOJHOM cpene.
[ToaToMy Hapsiny ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TakKe 3HaHUM O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJICHO BHUMAaHHUE WCIIOIh30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCEIHEBHON JKU3HU JJIS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4Hclie: NpO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUI YEIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1EeNeco00pa3HOro TMOBEAEHUS B OKPYXKAIOIIEH MNPUPOIHOM Cpene, aHaius3a
BIUSTHUS XO3SUCTBEHHON JEATCIPHOCTH YEJIOBEKAa HAa COCTOSHHE MPUPOTHBIX U
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHONW HAMPABICHHOCTH
ydaeOHOro npeaMera «bHoOIOTHsS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECTICUCHUS



YCJIOBUH JJISI pelIeHUs OAHOM M3 aKTyallbHBIX 3aJlay IIKOJIHLHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KoTopass mpeanonaraer (QopmupoBanue y oOydarouuxcs
CIIOCOOHOCTH aIalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonorus Ha ypoBHE cpenHero ooOmero o0pa3OBaHMs 3aHUMAET Ba)XKHOE
mecto. OHa oOecrieunBaer (opMUpPOBaHUE y OOYYAIOMIMXCS MPEJICTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, €&
OTJINYWTEIBbHBIX NPHU3HAKaX — YPOBHEBOW OpPraHM3allMM W 3BOJIIOLNH, CO3MAET
yCJIOBUSL  JJiA: TIO3HAHMSI  3aKOHOB  JKMBOM  Mpuponbl, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3J0POBOTO W 0Oe3omacHoro oobpasa
KU3HH, SKOJIOTMYECKOr0 MBIIIUIEHUS, IEHHOCTHOT'O OTHOILLIEHUS K )KUBOM IPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUST UMEET TAKKe JJIsl PEIICHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenue 6uonoruu oOecrieunBaeT yciaoBus st (opMupoBaHuUs
WHTEJUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJIBTYPhI, CIOCOOCTBYET HMHTErpalii OMOJOrMYECKUX 3HAHUU C
NPE/ICTaBICHUAMH U3 JIPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHbIE TONOXKEHHSI O TMpEAHA3HAYCHUH Y4EeOHOro mpeaMeTa
«buonorus» COCTaBWIM OCHOBY IS OIpEAEieHUss IMOAXO0I0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJEpKaHUs, TMPEICTaBICHHOTO B IMporpaMme IO
OMOJIOTHH.

Ot60p comepxkanusi yuebHoro mpeamera «buomorusi» Ha 06a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPAa3HOrO MOJXO0Jd, B COOTBETCTBHM C
KOTOPBIM OOyYaroIiuecs IOJDKHbI OCBOUTh 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, OMNPECISAIONIME aJIEKBAaTHOE IOBEACHUE
YeIIOBEKa B OKPY’KAOIIEH MPUPOIHOU cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOM aesTenbHOCTH. Oco0oe MeCTo B ATON cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOM JjIsi (pOpMHUPOBaHUS
IIPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U
[EHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJI0rNYECKOro 00pa3oOBaHMs.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B MIPOrpaMme IIo
OMOJIOTUM OCYIIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOW OpTraHU3aIllud U
ABOJIIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICJIEHBI CIEAYIOLINUE COAEpKATENbHbIE TUHUM: «buosorus kak Hayka. MeToabl
Hay4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cuctema», «CucteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«OBONTIOIUS KUBON MPUPOJBI», «IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueObHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIQZICHHME  OOYyYalOIUIMMHCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATbHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOrO paHra H HNOPUOOPETEeHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHUSA JJIi TPAMOTHBIX JIEWCTBHI B OTHOILIEHWH OOBEKTOB
KUBOM MPUPOJIBI U PEUICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTrkeHue 1end u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CIEeUnBAETCS PEUIEHUEM CIEIYIOUIUX 3a7a4:

OCBOCHHME OOYYAIOIIUMHCS CUCTEMbl 3HAHUN O OMOJIOTHYECKUX TEOPHSIX,
YUEHHAX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIY>KAIIUX OCHOBOU
Uil pOPMUPOBAHUSI NPEJCTABIECHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ1ax HAyYHOI'O MO3HAaHUS, CTPOEHUH, MHOI00OOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHS OPTaHU3AIUU, BBIAAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OMOJIOTHH;

dopmupoBaHue y OOydarOIIUXCsl MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOLECCE aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISIOB, UJAEH M TOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOIo YpOBHS OpraHu3alluy;

CTAHOBJICHHE Yy OOydYarommxcsa OOIIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa WUBOW MPUPOABl HA OCHOBAHWM 3HAHUN W ONbITA, IOJIYYECHHBIX MpHU
U3Y4YEHUU OUOJIOTUY;

dopMupoBaHHE Yy OOYy4YalIIUXCSd YMEHHUA WILIIOCTPUPOBATh 3HAYECHUE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENbHOCTU YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT 1

BOCIUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEIOBEKOM JKHBOU
IPUPO/JIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHHUS K HEW, COOTIOICHUS] ITUYECKUX
HOPM IIpH NPOBEECHNUN OMOIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYPHI, 11 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B TOBCEAHEBHOM XKU3HU TS
OLICHKH TIOCJIEICTBUI CBOEM AEATEIBHOCTH MO OTHOUIEHUIO K OKPYKAIOILIEH Ccpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE U COOJNIIOICHHE Mep NPOPUIAKTUKU
3a00seBaHU.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISICTCSI 00s3aTeNIbHBIM YUE€OHBIM TMPEAMETOM, BXOMSIIUM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYYHbIE IPEAMETHI».



JI1st u3yueHust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHETO 00111ero 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezen).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Owonorum B (opmMupoBaHHHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Mertobl TO3HAHUS KUBOM MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukalus, MOJEIUpOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHble U NpakTHYecKue padoThi:

[Ipaktnueckas paboraNe 1. «lMcnonb3oBaHHE pPa3IUYHBIX METOJIOB MpPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusnie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3ydeHust ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpPraHU3alMK OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYISALIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOT€OIEeHOTHIECKUI), OOChHEepHBIi.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOABI.

O6opynoBanue: monenb Moaekyibl JTHK.

Tema 3. XumMunuecKknu COCTaB U CTPOEHHUE KJIETKH.

XHUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelieCTB B KieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmbie 1 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOW MOJEKyJbl (TepBUYHAS, BTOpPUYHAs,, TpPETHUYHAs U
YeTBEpPTHYHAs CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OENKOB.



®depmeHTHl — Ouosorumyeckue kartamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas creuuduyHocts. Kodepmentsl. ButaMuHbl.
OTanuus PepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30Kcupub03a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eIuToI103a). buonorndeckue GyHKIUUA YTIIEBOOB.

Jlunmuael:  Tpuraunepunabl, Qochomunuasl, crepouabl. [uapoduIbHO-
rupopoOHbIe cBoiicTBa. buonormyeckue ¢yHkuun JunuaoB. CpaBHEHUE
YIJ€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTUH.

Hykneunossie xkucnorsl: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIenHOBbIX KuciIoT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenune n pynkmun PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[MuTonorusa — Hayka o kiietke. Kierounast Teopusi — npuMep B3auMOICUCTBUS
uzaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmme mNpuU3HAKA KIIETOK:
3aMKHyTasi HapykHas MmMemOpana, monekynsl JIHK kak renermueckuii ammapar,
cUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHmE
3YKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMUS PACTUTENBHOW, MXWBOTHOM U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAIUKC, UX
¢bynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u Qpynkiuu. [{utomnasma u eé
opranoujipl. OnHoMeMmOpanHbie opraHoujbl kietku: OIIC, ammapatr [Nombmxw,
n130coMbl.  [loyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUH W TuIacTuA. Buabl tumactua. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOJIU, PECHHUYKH,
KryTUKU. QYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii 1eHTp KieTku. CTpoeHue snpa: siiepHas o00JIoUuKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Ymikunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHUMHUYECKHUX JJIEMEHTOB B HEXUBOU
npupoae», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOIEN.

Tabmuupel u cxembl: «llepuoanueckass TabauIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOMIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJbl Oemkay,
«Ctpoenue pepmenray, «Hykneunossie kuciaorsl. [JHK», «CTtpoenne MoieKysl



AT®y», «CtpoeHne 3yKapruOTHYECKOW KIETKN», «CTPOCHHUE KUBOTHOM KIIETKN,
«CTpoeHre pacTUTENbHON KIETKn», «CTpOEHHE MPOKAPHUOTUYECKOM KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOAbY, «JIUmuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE IS MPOBEICHUS
HAOJIIOICHUI, W3MEPEHM, SKCIEPUMEHTOB, MUKpPONpPENaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThi:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTalUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UM KaTala3bl)y.

JlaGoparopHasi pabora No 2. «l3ydeHuwe CTpoeHMsI KIETOK pacTeHU,
KUBOTHBIX U OaKTEpHil MO, MUKPOCKONOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIISIUS (SHEPTeTUYeCKHii OOMEH) — JBE CTOPOHBI EIMHOIO IIpollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHWMAHHU
MeTaboau3ma.

Tunsl oOMeHa BemiecTB: aBTOTpOdHBINA U rerepoTpodHblidi. Ponb dhepmeHTOB
B OOMEHE BEIIECTB U NMPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (¢orocuHTe3a. Peakuun
dbotocunTeza. DPpdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KU3HU
Ha 3emuie. BiusiHue ycioBuii cpefpl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIMICHHS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCUHTE3. XEMOCHUHTE3UPYIOIIHE OaKTepUuu. 3HAYEHUE XEMOCUHTE3a s
YKU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KJeTke. PacierieHue BelIecTB, BBIJCICHHUE U
aKKyMyJIMPOBaHHE OJHEPrud B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCIIEHHE, WM KJIETOYHOE
JIbIXaHUE. OKHUCIUTENBHOE dbochopunupoBanue. D¢ b eKTUBHOCTD
PHEPTETHYECKOro OOMEHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzauusi renerudeckoil mH@opMauuMu B KJeTKe. ['@HETHMYeCKHil KOJ M €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuaTte3 PHK. Tpancnsuus — 6uocunTes
O0enka. Otanbl TpaHciuauuu. KomupoBanue amuuokucinor. Pomp pubocom B
OounocuHTese Oenka.

Hexkierounsie ¢popMsbl ku3HU — Bupychl. Uctopust otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KU3HEHHOTO I[MKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKa, BBI3bIBACMbIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — BozOynurens CIIM/a.



OOpaTHass  TpaHCKpUIILIUs, peBepraza W  uHTerpasza.  IIpodunakrtuka
pacrpocTpaHeHUs BUPYCHBIX 3a00eBaHU.

JdeMoHCcTpanuu:

[Toptpersr: H. K. Konsuos, . U. Banosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nmutanusy, «Metadonuzmy, «MUTOXOHAPUSIIY,
«JHepreTudeckuii oOMen», «Xioporacty, «Porocunre3», «Ctpoenue JJHK»,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupych», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue [IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIeTKN», Mojieab cTpyKTyphl JTHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. MHTepdaza U MUTO3.
[Ipoueccnl, mportekatomue B uHTepdaze. Pemnukamuss — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
JIMIIONMAHBIA W TAIUIOMJHBIK ~ XPOMOCOMHBIC — HAOOpBL.  XPOMATHIBI.
[{uTonornueckue OCHOBBI PAa3MHOXKEHUSI W  MHIUBUAYAJIbHOIO  PAa3BUTHUSA
OpraHHU3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasdiiue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BUOIOrMYeCKuid CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nosnoBoe. Bunbl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- M MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHKe, BETETATUBHOE pa3MHOKeHUE. VIcKyccTBEeHHOE KIOHHPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE ISl CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOIO0TO.

Meiioz. Cragun wmeito3a. Ilpouecchl, NpOUCXOIAIIME HA CTaAusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorudeckuid CMbICT H
3HAUYCHUE MEN03a.

['amerorenes — mporiecc 00pa3oBaHHsA TOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SULEKIETOK M crepmaTo3ounoB. OIIog0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHOoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHe. TuUITbI
NOCTAIMOPUOHAJILHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYUHOYHOE). BrusiHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pa3Butue pacteHuii. OHTOr€HE3 LBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHH, CTAINU Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpel u  cxeMbl: «®DOpMBI Pa3MHOXKEHHS OpPTraHU3MOB», «J/[BoiiHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE
pacrenuity, «Jlenenue xkietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMb», «Knerounsii mukin», «Pemnukanus JHK», «Mwuto3»,
«Metio3», «lIpsiMmoe U HenmpsiMoe pa3BuTHE», «['aMeToreHe3 y MJIEKOMUTAIOMINX U
yenoBekay, «OCHOBHBIE CTAIMM OHTOT€HE3a».

OGopynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJIEKOMUTAIOIIEroy, «Sliieknerka miaekonuraronieroy, «Kapuoknnes B KieTkax
KOpeIlIKa JyKa», MarHuTHas MOJAENb-alIUIMKanusa «J/leneHue KIeTKu», MOJIEIb
JIHK, monens metadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

Jlabopatopnasi pab6ora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuasi pabora Ne 4. «M3yueHue CTPOCHHS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpEnapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopusa pa3BUTHUS T€HETUKU. POb LIUTONIOTUM
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETHUKU. BKIIall POCCHIMCKUX W 3apyOESKHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeTOoAbl TEeHETHKU (TUOPUAO0IOrUYEeCKUA,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE I'. Menaenem.
MonorubpugHoe CKpenBaHue. 3aKOH €AUHO00pa3us THOPUIIOB TEPBOTO
nokosieHus. [IpaBuino AOMUHUpPOBaHHWSA. 3aKOH pacHICIUICHUS TMPU3HAKOB.
I'unoresa ynctorsl ramer. IToHOE ¥ HEMOMHOE IOMUHUPOBAHUE.

JluruOpuaHoe  CKpenmuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHHS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JAUTHMOPUIHOTO  CKPEUIMBAHUSI.
AHanu3upymoliee ckpeiurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuemienHoe HacinenoBaHue mpuszHakoB. Pabora T. Moprama 1o
CIICTZICHHOMY HacJieJJOBaHUIO TeHOB. HapyiiieHue crenieHusi TeHOB B pe3yJsibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. | €HeTUYeCKHUe KapThl.



I'enernka mosa. XpoMOCOMHOE ONpeAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporamMeTrHbie opraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

N3menunBOCTh. BUBl ”3MEHYMBOCTH: HEHACIECICTBEHHAS U HACJIECCTBEHHAS.
Ponp  cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKAIMOHHON NU3MEHUMBOCTU. BapualiMoHHbIN psii M BapuallMOHHAsI KpUBasl.
Hopma peakuum npusznaka. KonuyecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peaknuu. CBoMCTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennasi, Wid TeHOTUIIMYECKas, W3MEHUYHUBOCTh. KoMOMHAaTHBHAas
W3MEHYMBOCTh. Melo3 U TMOJ0BOM Mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHas U3MEHYNBOCTh. Kitaccudukarus MyTamnuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBbIE. HacToTa ¥ MpUuuHbI MyTaluii. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETHUKH
yeJoBeKa: reHeaJIoTMYeCKUi, OJIM3HEIOBIN, IIUTOr€HETHYECKUM, OMOXMMUYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMenHoe ONPEACIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOULIbIO
[111P-ananu3a. HacnencrBenHnble 3a0o0jieBaHMS YEIOBEKA: TI'C€HHBIE OOJIC3HH,
00JIe3HU C HACIEIACTBEHHOM MpPEapacioyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
3I0pOBOr0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUSI T€HETUYECKUX
Oone3Heil. Menuko-TeHeTHYecKoe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIAMLUHCKON
TEHETUKU B MPEAOTBPAICHUH U JICYECHUU IeHETUUECKUX 3a00JIeBaHUI YeI0BEKa.

JlemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuos.

Tabmumpt  u cxeMmbl:  «MOHOrMOpHUJIHOE€  CKpEIIMBaHUE U €ro
LIATONCHETUYECKAasi OCHOBa», «3aKOH pACHICIUICHUS W €ro LUTOTr€HETUYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeniuBaHuey,
«{uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIIMBAaHUS», «Menos»,
«B3aumoneincTBue aiJieNbHBIX TE€HOB», «l['€HeTM4yeckue KapThl pACTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'€HeTHKa moyiay, «3aKOHOMEPHOCTH HACIEHOBaHMS,
CLUEIUIEHHOIO C 1noJIoM», «KapuoTumbl 4YenoBeKka W JKUBOTHBIX», «Buubl
U3MEHUYMUBOCTIY, «MonudukanronHas W3MEHUYMBOCTH», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpyIr KpoBu», «MyTallnoHHAsE K3MEHUUBOCTH.

OO6opynoBanue: Mojaenu-anmuiMKanuu «MOHOrHOpUAHOE CKpEIIMBaHUE,
«Hemonmnoe momunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKOI U MHKporpenapar <«/Ipo3odpuna» (Hopma, myranuu
(bopMBI KPBUILEB M OKPACKH TeJia), repOapuii «I'opox moceBHOM.

JlaGopaTopHblie U npakTH4YecKue padorTbl:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPUIHOTO H
JUTHOPUAHOTO CKPEIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yuenne MoauPUKaIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM».

JlaboparopHast pabora Ne 7. «AHamu3 MyTanuid y apo30(Ibl Ha TOTOBBIX
MUKPOIIPENApaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEIEKIUU U JOMECTUKALM.
Yuenne H. . BaBuioBa o0 1eHTpaX NPOUCXOXKIAEHUS W MHOroo0pas3us
KYJBTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHHUS AOMAIIHUX XUBOTHBIX. CopT,
OpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U UHAMBUAYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUHM U KUBOTHBIX. OIlIEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpemBaHue — HHOpuAMHr. Ywucrass nuHusa. CKpelMBAHUE YHCTBIX JIMHUM.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otrnanénnas rtulOpuauzanus U e€ ycnexu. VCKycCTBeHHBbIM MyTareHes U
MOJIyYEHHUE TOJUIUIONAOB. JIOCTHMIKEHHUSI CENEeKUUU pacCTeHUM, JXKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpUsA. OTambl
co3ganus pekomOunantHod JIHK wu Ttpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KiioHnpoBaHue BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dtudyeckue  npoodsembl. MO —  reHermyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. W. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmunpel U cxembl: Kapta «lleHTpbl NPOUCXOXKIEHUS W MHOTro00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopojsl JOMalIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacteHuit», «OTaanéunas ruopuan3anusy», «Padborsl akagemruka M. @. MIBaHoBay,
«Ilonmummongus», «OOBEKTHI OUOTEXHONOTUUY», «KieTouHble KyJIbTYypbl U
KJIOHHpOBaHue», «KKOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJIsIKH TIOA0B U KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHwid, repoapuii «CenbCKOX03SIMCTBEHHBIE PACTCHUSY.



JlabopaTopHble U IpaKkTH4YecKne padoThbl:

OKCKypcussi«OCHOBHBIE METOAbI W JOCTH)KEHHUS CEJICKIIUM PACTCHUN U
AKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, TUIEMEHHYIO bepmy,
COPTOUCTIBITATEIILHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIaOOpATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASI OMOJIOTHS.

[IpennochUiIku BO3HMKHOBEHHUSI JBOJIOIMOHHON TEOPUHU. DBOJIIOIIMOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CeuperenscTBa 23Bomoonuu. llaneoHTtonmornueckne: MOCIEAOBATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJE€OHTOJIOTUYECKON JIETONMHUCH, TEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoacTBO U paznuune (hayH U Gop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrMYeCKHe: CXOJACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
PYIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUECKUE: CXOICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJNMYECKUX NyTeH y BCexX
OpPraHU3MOB.

OBomonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHUS
napBUHU3MA. J[BWOKyIIME CHUJIBI HBOJIIOIMHU BHUIOB 10 JlapBuHY (M30BITOYHOE
Pa3sMHOXKEHUE NPU OIrPAaHUUYECHHOCTH PECYPCOB, HEONPEAECIEHHAS WU3MEHUYUBOCTD,
O0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MukposBomonus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIIOIUY.

JIBrxymue cuibl ((hakTOpbl) SBOIIONMUA BUIOB B Mpupojae. MyTallmOHHBIN
poIecc W KOMOWHATHMBHAS W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BONHBI M JpEid
reHoB. M3omnsamnus u Murpanus.

EcrectBennsiit oT60p — HampaBismonmi (aktop sBomOIUMA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BOMOLUU. [Ipumepsr
IPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMop(03bl U UIMO0AIANTALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomonus. DPopMbl  IBONIONUU:  (UIETHYECKasd, IUBEpreHTHas,
KOHBEpIeHTHasl, nmapasienbHas. HeoOpaTuMocTh 3BONTIOIUY.

IIpoucxoxxaeHue OT HeCHeNMAIM3UPOBAHHBIX NpeakoB. IIporpeccupyromas
crienuanu3anys. AJanTUBHAS paiHALIUs.

JdeMoHcTpanuu:



[Toptpetsr: K. JIunnuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkenb, ®. Mromiep, A. H. Ceepuios.

Tabnuiel 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie, «3apoIbIIIu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHHE», «EcTtecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHU»,
«MHoroo6pasue  TOpoa  KUBOTHBIXY, «[Tomynsiuuny, «MyTauroHHas
U3MEHUYUBOCTHY», «ApoMopdo3sly, «Mnuoananramumn», «OOmas aereHepanus,
«/IBmxymue cunbel 3Bomoouuny, «Kapra-cxema wapmipyra myremectBas Y.
HapBuna», «bopb0a 3a cymectBoBaHue», «IIprucnocoOJEHHOCTh OpPTraHU3MOBY,
«["eorpaduueckoe Bug000pazoBaHuey, « IKOIOITHUYECKOE BUI000Pa30BAHKE.

OO0opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOJIOB M ceMsiH, Kosuiekius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUHN Y
KUBOTHBIX», MOjielb «OCHOBHBIE HAIPaBJICHUS SBOJIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas xapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX M pPacTeHWi», Moaenb amuimkanus «llepekpéct
XpOMOCOM», BJaxHble mpenapatbl «Pa3Butne HacekoMoroy», «Pa3Butue
JSATYHIKWA», MUKpornpenapat «/pozoduna» (Hopma, myrauuu GopmMbl KpbUIBEB U
OKpacKH Tela).

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

JlabopatopHass pabora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPHUIO».

JlaGopartopnas padora Ne 2. «Onucanue mpucnocoO0JICHHOCTH OpraHu3Ma H
€€ OTHOCUTEJIBHOT'O XapAKTEPa».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHble TpEeACTaBIEHUs O 3apOXKICHUM XKU3HU. HayuHble TUnoTessl
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 W MaHCTEpMHs. XUMHUYECKas
ABOMIONMS. AOMOT€HHBIA CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCNEPUMEHTATBHOE OATBEPKICHNE XUMUYECKOHN 3BOMtONMU. HauanbHbie dTanb
ounonornyeckor sBomornuu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOIIOLUSL.
DopMHUPOBAHNE OCHOBHBIX T'PYIII )KMBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickass 3pel. llaneosoiickas spa u €€ mNepuoabl: KEMOPHIICKUH,
OpPJIOBUKCKHH, CUITYPUUCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa U €€ NEPUOAbI: TPUACOBBIN, FOPCKUN, METTOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIA, HEOIE€HOBBIM,
AHTPOIIOr€HOBBIM.



XapakTepucTuka KJIMMaTa W TeoJIOTUYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIMM PACTUTEIBLHOI'O M JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
XKUBOTHBIX. [losiBNIEHNE, pacBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro MHUpa KaK OTpakeHHe 3BoNOUUU. (OCHOBHbBIE
CUCTEMATUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3Burue npencraBieHuil o
IPOUCXOXKIAECHUU YelloBeKa. MeTtoabl H3ydeHUsi aHTpornoreHe3a. (CxonctBa u
pa3IuyMs 4eJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymue  cuibl  (paxTopsl) aHTPOIIOrE€HE3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIH 0TOOp. OOmecTBeHHBIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJUN TPY/A, MBILLJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenosek
yMenbid, Yenosek npamoxomsaumi, YenoBek HeaHaepTalbCKuM, YenoBek
pa3ymHbIiil. Haxonku uCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMsS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

YemoBeueckue pacbkl. OCHOBHBIE OONBIIME  PAChl:  €BPOIECOWIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (9KBaTOpUajibHAas),  MOHTOJOUIHAs
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBUSIM CylIeCTBOBaHUA. ENWHCTBO yenoBEYECKUX pac.
Kpuruka pacusma.

JemoHncTpanum:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHne CoTHEUYHOM cUCTEMBI», «Pa3BuTHe
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuBOTHas  KJeTKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHATOMHUYECKHMX YEPT CTPOCHHSI YEJIIOBEKA M UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJOTMUYECKHMX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0 4YeJloBeKa», «JlpeBHeumue moam», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HeToBeuecKne pachh».

O6opynoBanue:  mymsixu — «l[IpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTallblla, KPOMAHBOHIIA), CIIETIKK WJIU
U300pa)KE€HUsI KaMEHHBIX OpYAWIl TNEepBOOBITHOIO 4YenoBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebjia), TeoXpOHOJOTrHYecKass TaOnuma, KOJUIeKIus «DopMbl
COXPAHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTECHUI».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[IpakTuueckast padora Ne 1. «/3yueHue MCKOMAaEMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKILIMSIX.



DKcKypeusi «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WK KpaeBeIueCcKUil My3eil).

Tema 3. OpranusMbl M OKpPY:KaKIIAs CPeaAa.

DKoJorvs Kak Hayka. 3afadyd ¥ pa3Jeibl 3KOJOrHH. MeTobl KOOI M4eCKUX
UCCIIEA0BAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPHOPIraHW3MEHHAs.

Okonorudeckue Qaktopel. Kriaccudukamms sxomorndeckux (HaKkTOpPOB:
abnoTtnyeckne, OWOTMYECKHME U aHTPOIOreHHble. JIelcTBUE HKOIOTMYECKUX
(GaKkTOpOB Ha OPraHU3MBbI.

AbGuoTtnueckue (QakTopbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MoOB K  JCHCTBUIO  aOMOTHYECKMX  (PaKTOpOB.
buonornueckue puTMsl.

buornueckue (bakTopHI. Bunanr OHOTHUYECKUX B3aUMO/IEVICTBUN:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAIu3M (KBapTHUPAHCTBO, HaXJEOHWYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUMH JUIsl CYILECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKU nomyisuuud. OCHOBHBIE I1OKa3aTENH
NOMYJSAUMU: YHUCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanys. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymGombar, K. @. Pynbe, O. ['ekkensp.

Tabmuupl u cxembl: kapta «lIpupognsie 30Hb1 3emiiny, «Cpeabl 0OUTAHMS
opranusMoB», «®doronepuoauzm», «llonymsamun», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NONMYyJIAUUU HHPY30pun-Tyhenpku», «llumessie nenm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlabopartopnas padora Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUN U3
Pa3HbIX MECT OOUTAHUSY.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycay.

[IpakTuueckas padora Ne 2. «[loncyér mioTHOCTH NOMYASUUN Pa3HbIX BUIOB
pacTEHU».

Tema 4. Coo01ecTBa ¥ IKOJIOrH4eCKHE CHCTEMBI.

CoobmiectBO opranu3MoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHUAOBaf,
NPOCTpAHCTBEHHas, Tpoduueckas (muieBas). Bunabl-momuHanTel. CBsA3UM B
OHOIIEHO3E.

Dkonoruyeckue cucrembl (3Kocuctemsbl). [lonsitue 00 »sKocucreme
ouoreoneHoze. @OYHKIIMOHAIbHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiIeBble) YPOBHU HKOCUCTEMBI. [luieBble IiemM U CETH.
OcCHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MNPOAYKIHUS. ODKOJIOTHMYECKHE
MUPAMUIBL: TPOAYKIIWW, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTh, CAMOpEryJisius, pazputue. Cykieccusl.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMa XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO JIeca.

AHTpONIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u xo3siCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak (axkTop ycToluumBOCTH HKOocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero ¢yHkuuu. OcobeHHocTH Ouochepbl Kak
rI00aIbHOM 3KOCHCTeMBbl. J[MHaMHuueckoe paBHOBecME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOr€OXUMHUYECKUE LIUKIIBI JIEMEHTOB (yTriepoaa,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiau. AHTpoONOreHHbIe M3MEHEHUS B Onocdepe.
I'moGanbpHBIC SKOTOrHYecKue IPOOIEeMEI.

CocyiiecTBoBaHue MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
Ouopa3zHooOpa3usi Kak OCHOBA yCTOMUMBOCTH Ouocdeprl. OCHOBa paIllMOHAIHLHOTO
yIOpaBJICHUsT TPUPOJHBIMU pecypcaMd M HX HUCHOJb3oBaHuE. JloCTmkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr 1 cxembl: «llumeBbie nenw», «buomeH03: cOCTaB U CTPYKTypan,
«[Ipuponubie coobmiectBa», «llenmn mnwuranus», «IKOJIOTHYECKAS MHPAMUTIAY,
«buocdepa u yenopek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHos BomoéMan, «ArpoueHosd», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS Ha Ipupoay», «BaxuHeWmne UCTOYHUKHU
3arps3HEHUS] BO3/JyXa U TPYHTOBBIX BOA», «IlouBa — BaKHEMIIasi COCTABISAIONIAS
ounochepor», «Daktopsl Aerpaganuu nousy, «llapHukoBbiil 3pdexr», «DakTopbl
paaMoOaKTUBHOTO 3arps3HeHuss Ouochepsl», «OOmEas crpykrypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B 6uochepe», «KpyroBopoT azota B IpupoOIe».

OOGopynoBaHue: Mojenb-ammiukanus «TunuuHble OUOIIEHO3bI», TepOapHii
«PacturenbHbie cooliecTBay, kKojuiekuu «buoienosy, «Bpeaurenu BakHeHINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUIGKIMH pACTEeHUH W
KUBOTHBIX, MPUHAUICKAIINE K PA3HBIM SKOJIOTMYECKUM TpPYIIIaM OJHOrO0 BHIA,



Kpacnas xnura Poccuiickoit ®enepanuu, M300paxk€HUsT OXpPaHAEMBIX BHJIOB
PaCTEHHI U JKUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [TPOIPAMMLI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaram
OCBOCHMSI ~ OOYYAlONIMMHUCS TMPOTpaMM  CpeIHEro oO0Iero ooOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIUMUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpENENeHUI0, HaJINdhe MOTHBAllMM K  OOy4YeHHI0  OWOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUMN Pa3BUTHUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHA CHCTEME
OMOJIOrMYECKOT0  00pa30BaHMs, HAJIUYME HSKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS MpeaMeTa «buomorus» IOCTUTarTCs B
EIMHCTBE YYCOHOW ¥ BOCIUTATENBHOW JCSITEIIBHOCTHA B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMU
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIHUTAHHS U
CaMOpa3BUTHUSA, PpA3BUTHUA BHYTPECHHEHM TMIO3UMLIHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M ITPABOMOPSIAKY, YEJTOBEKY TPYZa U CTapIIEMy IOKOJECHUIO,
B3aUMHOI'0 YBa)XKCHHS, OCEpPEKHOI'0 OTHOIIEHUS K KYyJIbTYPHOMY HAaCIEAUI0 U
TpaAULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKpYXarolIen cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUSA YyueOHOro mpenmera «buogorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
ONbITa U OMNbITA ACATEILHOCTH B IMPOIECCE pealvu3ald OCHOBHBIX HAlpaBJICHUMN
BOCHHUTATEIbHOM JIEATEIbHOCTH, B TOM UHCJIC B YaCTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYAIOIIEToCcs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U O0O0S3aHHOCTEH, YyBa)KEHHE
3aKOHA U NIPaBOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEIHHBIX 3a/1ad, BHITIOJTHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE yYWUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C pa3HbIMU YOSKICHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHbIX, T[O3HABATENbHBIX M MCCIEAOBATEIbCKUX 3a/ad, YBaXXUTEIHLHOTO
OTHOIIEHHS K MHEHUIO OIMOHEHTOB MpHU OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU rPaK1aHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoOJy, UyBCTBA OTBETCTBEHHOCTU IEpen
Ponunoy, ropmoctm 3a cBOM Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE W HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K MIPUPOAHOMY HACJIEAUIO U MAMSTHUKAM TPUPOIBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTHh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TMO3HAHUU 3aKOHOB
MIPUPO/IBI, B dKU3HHU YEJIOBEKA U COBPEMEHHOTr0 0OIIIeCTBa;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIIy’KeHHMIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN’;



MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICUCTBUSI )KUBOM IPUPOJILI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIATh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbI 310POBbSl U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHMMaHUE W peanus3alus 3J0pOBOro M 0Oe30macHoro obpaza >KU3HH
(3mopoBOo€  TWHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peEryisipHas Qundeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTU MNPaBWJI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATh TaKyI0 JAESTEIbHOCTD;

MHTEPEC K Pa3IMYHBIM cepaM MpOPECCHOHAIBHON AESTEIIBHOCTU, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€JI€CO00pa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS HKOJIOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUN  JIst
OKPY’KAIOIIEH CPEBI;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa IKOJIOTMYECKUX MpoOJeM W MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHWSI W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PaIMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHS B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);



aKTUBHOE HEMpUATHE JEHCTBUH, NPUHOCIIINX BpeA  OKpYKaromen
NPUPOTHONW Cpele, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE 3KOJIOTHYCCKUE
MOCJIE/ICTBUSA MPEANPUHUMAEMBIX ICHUCTBUI U MPEJOTBPAILATD UX;

HAJINYUE Pa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHUS, SKOJIOTMYECKON KyIbTYpHI,
OTIBITA AESITeNbHOCTH HKOJIOTUIECKOM HampaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS UMM B IO3HABATENIbHOM, KOMMYHHMKATUBHON M COIMAIBHOMN
IPaKTHKE, TOTOBHOCTH K YYaCTHUIO B NMPAKTUUYECKON 1E€ATEIbHOCTH IKOJIOTHYECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUAJiOre
KYJbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHME SI3BIKOBOM M YHTATENbCKOW KYIbTYphl KaK CpelCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHUe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GopMUpPOBAaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXAlolleM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YeIOBEeKa U
oOlIecTBa, B IO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpPaHEHUs PUPOJITHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTUHU JJISi COBPEMEHHOH NWBUIU3AIUU:
o0ecCrieueHHsT HOBOTO YPOBHS Pa3BUTHUA MEIUIIMHBI, CO3/IaHHE TMEPCTICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PECypcHbIE  TPOOIEMBbI  Pa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAA U3 INIOOATBHBIX IKOJOTHYECKUX MPOoOJieM U
o0ecrieueHusi Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHATHLHOMY
UCTIOIB30BAHUIO TPHUPOJIHBIX PECYpcoB W (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B LEIIX
MOBBIIIICHUST  OOIIEH KYNbTYpbl, €CTECTBEHHO-Hay4HOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATILHOW TPaMOTHOCTU OOydarommxcs, GopMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH,

NOHMMaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaHHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUU OKPYKAIOUIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHE JielaThb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IEJbIO MOIYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus NpooOJieM B pealbHbIX KU3ZHEHHBIX CUTYAIIUAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JesTEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
POEKTHYIO M UCCIEIOBATENBCKYIO IEATENbHOCTh HHINBUIYaIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOCHHMS yuyeOHOro mpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMbIe JJI1  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONUXCs
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHenuPuKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbIA (PakT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCe/0OBaHNe,  HAONIOJICHUE,  HW3MEpPEHHe,  DJKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIC ydeOHbIe JeWcTBUS (TTO3HABaTEIbHbIE, KOMMYHHUKATHUBHEIC,

PETYISTUBHBIE), obecrneunBaroIne dbopMupoBanue (GyHKIIMOHATBHOU
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYyYalIIHUXCS, CIOCOOHOCTh
o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAIbHBIC YyueOHbIE JEUCTBUS B
MTO3HABATEIBHON U COLIMAJILHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBJaagenue YHUBEPCAJIbHBIMH y4eOHBbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1)0a30Bble JIOruyecKue aecTBusi:

CaMOCTOSAATENTLHO  (OpMYJIMpPOBaTH W AKTyalIM3UpOBaTh  MpoOIiEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh IIPU OCBOCHUM 3HAHWUWA MPUEMBI JIOTUYECKOIO MBIILICHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIuu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJOTUYECKUX MOHATUN (BBIAETATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MOHSTUSAMM);

ONpEeAEHATh LENIN JAESITEIbHOCTH, 3aJaBasg IMapamMeTpbl W KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LIETSAMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUIA
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHAYKTUBHbIC, JACAYKTUBHbBIC, TIO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

IIPUMEHSTh CXEMHO-MOJICIIbHBIE cpeacTaa TSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEYMH  Pa3HOr0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3palarbiBaTh IUIAH pEIICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN J1EATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabdOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2)0a30Bble McCIIeI0BaTEeIbCKUE 1eHCTBUA:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOM AESITETbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pPAa3JWYHbIE BUJIBI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHUS, €ro HWHTEpPIpEeTalH, MPEoOPa3OBaHUIO M TPUMEHEHHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCII€ IPHU CO3/IaHUU YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMuUpOBaTh HAYyYHBI THUI MBIIUIECHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU NIOHATUSIMU U METOJIaMH;

CTaBUTh M (OpMYIUpPOBaTH COOCTBEHHBbIE 3aJadyd B 0Opa30BaTEIbHOM
JESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoOBaTh 3ajady,
BBIIBUT'aTh TUIIOTE3y €€ pEelIeHUs, HaXOAWTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOMX YTBEPKIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PELLICHNUS;

aHANIM3UPOBATh TIOJYYEHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOIHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh NPUOOPETEHHBIN OIBIT;

OCYUIECTBJIAThH LI€JI€HANIPABICHHBIM TIOMCK TNEpeHOoca CPEICTB M CIOCOOOB
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M MPAKTUYECKYIO O00JacTH
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTell;

BBIIBUT'aTh HOBBIE WJEH, MPEUIaraTb OPUTrMHAIbHBIE MMOAXOABl U PELICHMS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmManue:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONYJISAPHOM JUTEpaType, OHOJOTMYECKUX CIOBapsiAX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeETe), aHaIU3UPOBATh



WH(GOPMAITHIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH
e€ JIOCTOBEPHOCTh U HEITPOTHBOPECYNBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSITh PA3IMYHbIE METObI MPHU TOUCKE U
orOope Omonornyeckor MHGOPMAITUU, HEOOXOAMMOU ISl BBIMTOTHEHUS YIEOHBIX
3ajay;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMY  TPEACTABICHHUS
Oouosornueckor uHGpopmaruu (CXeMbl, TpapuKu, TUarpaMMbl, TaOJUIbI, PUCYHKHU
" Ipyroe);

UCIIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa Tpu paboTe C
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (Popmyibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HATJISTHOCTH,

BJIQJCTh  HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOpPMAIWH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

1)o0menue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCcTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TO3MIIUN JPYTrUX YYaCTHUKOB
Juanora Win JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaIUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJICHCTBHSI, TTOHMMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMecCTHAaA AeSITeJIbHOCTD:

MOHUMATh M HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOCHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEUCTBUM C y4€TOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEH KaXI0T0 YieHa KOJIJICKTHBA,



NPUHUMATh LEIU  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpenensTh poiu ¢ y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOU padOThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKIOrO YYaCTHHKA KOMAHIbI B
001Ul pe3ysbTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TMO3ULUU HOBU3HBIL,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU J€iCTBUSIMM:

1)camoopranuszanus:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHUSI JJIs BBISBICHUS MPOOJIEeM U HX
pElIeHUs] B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BHIOMpAaTh HAa OCHOBE OWOJOTWYECKUX 3HAHUW I1I€JIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSX M IMOCTYINKAaxX IO OTHOILICHUIO K KMUBOW IPUPOJE,
CBOEMY 3JIOPOBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NIESITENbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO ~ COCTABJISITH IUIAH  pEIICHHs NOpo0ieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHUI;

J1aBaTh OLICHKY HOBBIM CUTYallHsIM;

pacmupsTh paMKu yueOHOI0 MpeIMEeTa Ha OCHOBE JIMUHBIX NPEANOUYTECHHUI;

nenaTh OCO3HAHHBIN BBIOOpP, apTYMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIN U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUM W MBICIUTENBHBIX IMPOLECCOB, HUX PE3YJIbTATOB W
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pPedIeKCUM Il OLICHKW CHUTyalluu, BhIOOpa
BEPHOI'O PEUICHUS;

YMETh OLICHUBATh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX MpPH AHAIU3E PE3yJbTATOB
NEeATENbHOCTH;

3)npunsaTHe ceds1 M APyrux:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MPU AHAIU3E PE3YIbTATOB
NESATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUH JPYroro 4eaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ajas yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHHM, BUBI JACSITEIBHOCTU MO MOJYYCHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B PA3JIMYHBIX YUYEOHBIX CHUTYallUsX, @ TAKKE B PEATbHBIX
KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yJbTaThl MIPEJICTAaBICHBI IO TofaM 00yUeHusl.

[IpenMeTrHble pe3yiabTaThl OCBOEHUs ydeOHoro npeamera «buonorus» ¢ 10
K1acce NOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHpPOBaHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTUHbI MHpAa U HAYYHOIO MHPOBO33PEHHS, O BKJIAJE POCCHUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWH, (QPYHKUIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsI PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PpACKpBIBaTh COJIep)KaHuE OUOIOTHUYECKUX TEPMUHOB U TOHSATHUM:
KU3Hb, KIJETKA, OpraHu3M, MeTadonu3M (0OMEeH BEIIeCTB U IpEeBpallcHUE
SHEPrumn), rOMeocTas (caMoperyssiuus), ypOBHEBasi OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCTIPOU3BE/IeHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3Jaratb OHOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHasg JOrMa MOJIEKYIsIpHOM Ouonoruu), 3akonsl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u ydeHnus (0 IieHTpax MHOTooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensTb rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIIaJIETh METOJaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OIMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3anus U IMPOBEACHUE
OMOJIOTMYECKOr0  DIKCIIEPUMEHTa,  BBIABIDKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pe3yNbTaTOB, UCIOJIH30BAHHBIX HAYYHBIX TMOHATHUH, TEOPUH M 3aKOHOB, YMCHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

yYMEHHUE BBIACIATH CYIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BELIECTB M MPEBpALIEHUS SHEPIrUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOT0 W SHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOMIOTBOPEHUS, PA3MHOKEHUS, WHAMBUAYATbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHATh MOTyYeHHBbIC 3HAHMS I OOBSACHEHUS OMOIOTHYECKHX
IPOLIECCOB M SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C Lenaplo oOecrieueHuss O0e30IacHOCTH CBOErO 3J0pPOBbS U 3/0POBbS
OKpPYXAIOLIUX JTIOJEH, COOI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON Ccpele, MOHMMAaHUuE HEOOXOIMMOCTH HCIOJb30BaHUS JOCTUKEHUN
COBPEMEHHOM ouonoruu U OMOTEXHOJOTUH i1  PalMOHAIBHOIO
OPUPOOTIOIb30BAHMS;

YMEHUE peniaTh 3JIEMEHTApHble TIE€HETMYECKHME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CILEIUIEHHOE HACIEJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKpPELIMBAHMS IS NpEICKa3aHus HaclleJOBaHUs MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINNOIHATh JIA0OPATOPHBIE U MpPAaKTUYECKHUE paldoThl, COOMIOAATH
npaBujia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHQPOPMALIUIO
OMOJIOTMYECKOTO  COJIEp)KaHUsA, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MH(OpMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast GMOJIOrHYECKy0 MH(GOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHIATUIHBIN anmnapaT OMOJIOTUH.

[IpenmeTHble pe3yabTaThl OCBOEHUsI ydeOHoro mnpeamera «buomorus» 6 11
Kj1acce NOJKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CHCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOM €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATBHON
IPaMOTHOCTH Y€IOBEKa ISl pEHICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKHX TEPMHHOB W TOHSITHIA:
BUJI, TIOMYJISAIMSA, TeHOPOH/I, BOJIONNS, ABMKYIIUE CUIIBI ((PaKTOpPbI) HBONIOINH,
IPUCIIOCOOJICHHOCTh OPTraHMW3MOB, BH000pa30BaHUE, IKOIOTUYECKUE (HAKTOPHI,



AKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEAYLUEHTbl, LENd IUTAHUA,
AKOJIOTUYECKas MUupamMuaa, oOruoreoreHos, ouocdepa;

yMEHUE u3JIaraTh OWOJIOTMYECKHE TeopuH (PBOJMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonacrtsa K. M. baspa, uepenoBaHusl IiIaBHBIX HaIlpaBiICHUN U
nyreit spomoruu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepnanckoro),
ONpENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHME BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MpOBEACHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTa,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSTHI, TEOpPUA W 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOMN
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCTIOCOOTIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IMEepeHoca
BEUIECTB M IOTOKAa HYHEPrUUM B HKOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHHH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJIyYEHHbIE 3HAHMS JUIsI OOBSICHEHHS] OMOJIOTHMYECKHUX
IIPOLECCOB U SIBIICHUM, JUISl NMIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU C LEJIpl0 oOecredeHus Oe30lacHOCTH CBOEro 30pOBbS M 30pPOBBS
OKpPYXAaIOILUX JI0JeH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEJIEHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJMMOCTH MCIOJIb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOW OMOJIOTUH JIJIs1 PallMOHAILHOTO MPUPOAOIIOIb30BAHNUS;

YMEHHUE peliaTh 3JEMEHTapHble OMOJIOrMYEeCKUEe 3aa4H, COCTABISATh CXEMBI
NepeHOca BEIECTB U SHEPIUU B SKOCUCTEMaX (LIeTH MUTAHMS);

YMEHHUE BBINONHATH JIa0OpATOPHBIE W TpPaKTUYECKHe pPaboThl, COOIIOIATH
npaBWIa Mpu paboTe ¢ yI4eOHBIM 1 Ta00paTOPHBIM 000PYIOBAHHUEM;

yMEHUE KpPUTHUYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpencTBa MaccoBOW MHGOpMAIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpUBaTh  TIJOOAJbHBIE  JKOJOTUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHUCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMOIOrMYecKy0 UH(POPMAIMIO M3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCTIOIh30BaTh MOHATUHHBINA anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
. bronorns Kak HayKa 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p I https://m.edso0.ru/7f41¢c292
bu6manoreka LIOK
X I 1
3 MMHYECKUI COCTaB U CTPOCHUE KIICTKH 8 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 XK 6
HBHEACATEARHOCTD KICTKH https://m.edso00.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 P 1
C3CPBROC BpEMA https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 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 KIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMIOUHOKKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprauH3MB! # OKpy:kaiolas cpesa ° 1 https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ 9KOJIOTMYECKUE CUCTEMBI 9 Et?riH;;T:;iggﬁ f41cc7d
bubmuorexa [IOK
5 P 2
CSEPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5



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




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer KonTpoabHbI
0 e padoThl

IIpakTH4ecku
e padoThI

Jara
U3yYeHH
s

DJIeKTPOHHBIE M (poBbIe 00pa3oBaTeIbHbIC
pecypchl

buonorus B
CHUCTEME HayK

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

Mertobl Mo3HAHUS
KUBOU MPUPOJIBI.
[TpakTyeckas
pabota Ne 1
«Hcnonb3oBanue
pa3IMnIHBIX
METOJIOB TIPH
W3YYCHUN
OMOJIOTMYECKUX
00BEKTOB

0.5

bu6mmoreka LIOK https://m.edso0.ru/863e6122

buonornyeckue
CUCTEMBI,
IIPOLIECCHI U UX
U3y4eHue

bu6nmoreka LIOK https://m.edsoo.ru/863e6564

XUMHYECKUI
COCTaB KJICTKH.
Bonaun
MHHEPAIBHBIE COJIU

bubmmoteka [{OK https://m.edsoo.ru/863e674e

benku. Cocras u
CTpOCHHE OEIIKOB

bubnuotexa LIOK https://m.edsoo.ru/863e6b72



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

DepMeHThl —
OMOJIOTHYECKUE
KaTaJIn3aTOPBI.
Jlaboparopnas
pabota Ne 1
«3yuenue
KaTaJIuTUYECKOMN
AKTUBHOCTH
bepmenTOB (Ha
nprUMepe aMuIasbl
WM KaTaiasbl)»

0.5

bu6mmorexa IIOK https://m.edso0.ru/863e6b72

VYriaeBoanl.
JInmabel

bu6nmorexa LIOK https://m.edso0.ru/863e6870

Hyxnennossie
KUCIIOTBL. AT®

Ucrtopus u meTobl
U3YYEHHUS KIETKH.
Knerounas teopust

bubmuoteka LIOK https://m.edsoo.ru/863e6d5¢

bubnmoreka [{OK https://m.edsoo.ru/863e6e88

10

Knertka xax
EJIOCTHAS KUBAs
cucreMa

11

Crpoenue
JYKapUOTHYECKON
KIICTKU.
JlaboparopHas
pabora Ne 2
«3yuenue
CTPOECHUS KJIETOK
pacTeHui,

0.5

bu6nunorexa [IOK
https://m.edsoo.ru/863e6ffOhttps://m.edso0.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

JKUBOTHBIX, TPUOOB
1 OakTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenaparax
U UX OTHCAaHUE»

12

OO0OMEeH BeIIECTB
WM MeTab0I3M

bubmuoteka LIOK https://m.edsoo.ru/863e766¢

13

dotocunTe3.
XeMOCHHTES

bubnuoteka [{OK https://m.edsoo.ru/863e7c98

14

DHepreTU4ecKuit
o0MeH

bu6nmoreka LIOK https://m.edsoo.ru/863e7aae

15

JKu3HEeHHBIA UK
KJIeTKH. Jlenenue
KJISTKH. MHTO3.
JlaGopaTopHas
pabora Ne 3
«Habmronenne
MMTO3a B KJIETKaX
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

bubmmoteka [{OK https://m.edsoo.ru/863e7dc4

16

BbuocunTes Oenka.
Peaknus
MaTPUYHOTO
CHUHTE3a

bubnmnoreka [{OK https://m.edsoo.ru/863e796e

17

Tpancnsanus —
OuocuHTe3 OeKa

bubmmoreka [{OK https://m.edsoo.ru/863e796e

18

Hexierounbie

bu6mmoreka IIOK https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

(hOpPMBI KU3HH —
BUPYCHI

19

Dopmsbl
Pa3MHOKEHHUS
OpraHu3MOB

bubmuorexa [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
le

20

Meiios

bu6mmoreka LIOK https://m.edsoo.ru/863e7f4a

21

OO6pa3oBaHue u
pa3BUTHE TIOJOBBIX
KJIETOK.
O11010TBOpPEHHE.
JlaboparopHas
pabora Ne 4
«3yuenue
CTPOEHUS TOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpenapaTaxj»

0.5

bu6nmoreka LIOK https://m.edsoo.ru/863e81b6

22

NunuBunyansHoE
pa3BuUTHE
OpraHNU3MOB

bubmuoteka I{OK https://m.edsoo.ru/863e8436

23

I'eneTnka — Hayka
0
HACJIEICTBEHHOCTH
Y U3BMEHYHUBOCTH

bu6mmoreka LIOK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HaCJIeJOBaHUs
MPU3HAKOB.
MounorubpuaHoe
CKpeIIMBaHKe

bubnmoreka [{OK https://m.edsoo.ru/863e8878

25

Jurndpuanoe

bubmuoteka [{OK https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CKpEIIMBaHHUE.
3akoH
HE3aBUCHUMOI'O
HaCJICIOBaHUS
MIPU3HAKOB

26

CreruieHHOEe
HaCIle/IOBaHHE
MPU3HAKOB.
JlaGopaTopHas
paborta Ne 5
«3yueHue
pe3yIbTaTOB
MOHOTUOPHUIHOTO U
TUTHOPHUIHOTO
CKPCIIUBAHUS Y
Jpo30¢UIIEI HA
TOTOBBIX
MUKpOIIpEnapaTax»

0.5

bubmuoteka [IOK https://m.edsoo.ru/863e8c60

27

I'eneTuka momna.
Hacnenosanue
MPU3HAKOB,
CIICTIJICHHBIX C
MMOJIOM

bubnuoteka [IOK https://m.edsoo.ru/863e8c60

28

N3MeHYNBOCTb.
Henacnencrsennas
M3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue

0.5

bu6nmorexa IIOK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

MOAU(UKAITMOHHON
W3MEHYUBOCTH,
MOCTPOEHUE
BapUALIMOHHOTO
psaga u
BapHAIMOHHOMN
KPHBOW»

29

30

HacnencreeHnHas
U3MEHYHBOCTb.
JlaGopaTopHas
pabota Neo 7.
«AHanu3 MyTauui
y Apo30(uIIbl HA
TOTOBBIX
MUKpOTpenapaTax»

I'eneTuka uenoBeka

0.5

bubnuoTeka [{OK https://m.edsoo.ru/863e8efe

bubmuotexa [{OK https://m.edsoo.ru/863e8d78

31

PesepBHBIi1 ypOK.
O06o00611IeH e 110
TEME
«HacnenctseHHOCT
b ¥ U3BMECHYHMBOCTh
OpraHU3MOBY

32

Cenekmus KaK
HayKa 1 TpoIecc

bu6mmoreka IIOK https://m.edsoo.ru/863e9214

33

Metonn! u
JIOCTHXKCHHUS
CEeJIeKIIUU
pacTeHuil u
YKUBOTHBIX

bubnmoreka [{OK https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buorexnomnorus

34 KaK OTpacib 1 bubnnoreka [IOK https://m.edsoo.ru/863e9336
IPOM3BOJICTBA
OBUIEE KOJIMYECTBO
YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863e9336

11 KIIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
n/n Tema ypora Bcero Kontponpnpie  Ipakruteckue H3y4eHHusi | 00pa3oBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 BOJIONNHU https://m.eds00.ru/863e9570
bu6nuorexa [IOK
3 Muipoosostions 1 https://m.edso0.ru/863e9cle
[Momynsiust Kak 3JIeMeHTapHas
€IMHUIIA BUJIA U YBOJIIOIUH.
4 HI:160pI:TopHI;51 pabota J]\T'e 1 1 0.5 brbmrorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkyiue cuiibl (3JIeMEHTapHBIC 1 bubmuorexa [JOK
(bakTOpbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EcrtectBennblit 0TOOp 1 €10 GOpMBI 1 httos://m.edsoo.ru/863eed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHTEIIBHOTO XapaKTepa
3 Hamnpasnenus u nmytu 1 bubmuoteka [IOK

MaKpO3BOJJIOIHNH

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



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

9 HeobOpatumocTs 3BOTIONNH
10 WcTopust sxu3HN HA 3eMIIe U METOIBI
e€ U3y4eHUst
11 I'unore3sl MPOUCXOKIACHUS KUZHU bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o IpaM 1 bubnnoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl SBOIOIIH
PACTUTENHLHOTO U KUBOTHOTO MHpA.
13 [TpaxTuueckas pabora Ne 1 05 bubnmnoreka [JOK
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHNYeCKOro MHUpa https://m.edso0.ru/863ea48e
15 DBOJIOIHUS YeTIOBEeKa (aHTPOIIOTEHE3) bubamorera LOK
https://m.edso0.ru/863eac2c
16 JIBuokymiue cuibl (hakTophl) bubnuotexa [IOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa
18 YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [IOK
azarTaly YeloBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE bubnnorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakTopsI

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

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorunueckre 0coOOEHHOCTH

. bubmuorexa [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6nunorexa LIOK
23 buotiiecie paxtops! https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Neo 2 «Iloacuér nnotHocTH 0.5
MOMYJISAIMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(KOCUCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCUCTEMEI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. bubmorexa IOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. CyKieccust
28 [TpupogHbIE SKOCHCTEMBI
29 AHTPOIIOTeHHBIC YKOCUCTEMBI
30 Buocdepa — rnobdanbHas bubnmorexa LIOK
JKOcUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6unochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHWUH O MECTE M POJHM OHOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHMS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTCCTBCHHO-HAYYHOH KapTUHBI MUPA M HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHHCKHAX W 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B Ppa3BHUTHE
Ouosiornu; (PyHKIMOHATBFHONW TI'PaMOTHOCTH 4YENIOBEKa ISl PEIICHHS

JKM3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEp)KaHHE OHOJOTUYECKUX TEPMUHOB U
MOHSTHI: KU3Hb, KJIETKa, OpraHu3M; MeTabonu3Mm (0OMeH BeIlecTB U
MpeBpallleHue JHEPruM), TOMeOocTa3 (caMoperynslus), YypOoBHEBas
OpraHMU3aIMs JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETIPOIYKIIHS),

HAaCJICACTBCHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHUC

YMeHue uznarate OMOJIOTHUECKHE TeOpUH (KJIETOYHAs, XpPOMOCOMHas,
MytanuoHHas), 3akonsl (. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHHs (0 LEHTpax MHOT000pa3us M IMPOUCXOKICHUS KyJIbTYypPHBIX
pactenuit H.M1. BaBunosa), onpenensiTe rpaHULlbl UX IPUMEHUMOCTH K

KHBBIM CUCTEMaM

YMeHue BIajeTh METOJaMU HAYYHOTO TIO3HAHWS B OHOJOTHUU
(HaOmroJicHWe W OMHCAHHWE JKUBBIX CHCTEM, IPOIECCOB U SIBJICHHUIA
OpraHm3aiusi W TMPOBEJICHUE OMOJOTHYECKOTO  OIKCIIEPUMEHTA,
BBIJIBU)KEHUE  TUIOTE3bl;  BBISBJICHHWE  3aBUCUMOCTH  MEXIY
UCCJIelyeMbIMH BEJIMYMHAMU, OOBSICHEHHE TOJYyYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTHUHA, TEOPHUHl U 3aKOHOB; YMEHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU ITOJTYUCHHBIX pe?:y.]'IBTaTOB)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

VMenue BBIICIATH CYHICCTBCHHBIC IIPpU3HAKKW BHPYCOB, KIICTOK
IIPOKAapuOT M JYKApUOT, OJHOKJICTOYHBIX KW MHOI'OKJICTOYHBIX
OpraHnu3MOB; 0COOEHHOCTH IpoucccoB obMeHa BCIICCTB u
IpeBpalliCHUA SHEPIrUM B KIICTKC, q)OTOCI/IHTeSa, IIJTaCTHYCCKOT'O H
QHCPIreTUICCKOIro O6MCHa, XCMOCHHTC34a, MMHTO34, Meﬁ03a,
OIJIOAOTBOPCHUA, Pa3MHOKCHUA, HHIAWBUAYAJIBHOT'O pa3sBUTHUA

opranusMa (OHTOTeHE3)




YMeHue [OpUMEHATh [OJIy4E€HHbIE 3HaHUS A OOBSICHEHUs
OMOJIOTMYECKHUX IMPOLECCOB U SIBICHUM, ISl NPUHATHS NPAKTUYECKUX
peleHui B MOBCETHEBHOM KU3HU B LIEJSIX o0ecrieueHust 0€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbs OKPY>KAIOLIHX JII0JIeH, COOI0IEHUST HOPM
IrPaMOTHOIO IIOBEIEHUS B  OKPYXKAIOWIEH MPUPOAHOM  Cpere;
IIOHMMAaHHE HE00X0AUMOCTH HCIIOJIb30BaHUs JOCTHKEHUIN
COBPEMEHHOM OMOJIOTHM U OWOTEXHONOTUH JUIi PalUOHAIBHOTO

IIPUPOJAOTIOIB30BAHUS

VYmMmenue peiiaTtb 3JCMCHTAPHBIC TCHCTUYCCKUC 3aja4ihd HAa MOHO- U
,Z[I/II‘I/IGPI/II[HOG CKpPCUIUBAHUC, CICITINICHHOC HACJICAOBAHHUEC; COCTABJIATH
CXEMBbI MOHOFI/I6pI/II[HOFO CKpCIIBaHUA JJIA MpeaACKa3saHusAa

HAaCJICOAOBaHUs IMPU3HAKOB Y OPraHu3MOB

YMeHue BbBINOJHATH JIaOOpaTOpHBIE U IMpaKTUYeCKue paboThl,
coOntofarh mpaBwia Npu paboTre C ydyeOHBIM U J1aOOpATOPHBIM

o0opyI0BaHUEM

YMeHue KpUTHUECKH OLEHUBATh U HMHTEPIPETHUPOBATH MHPOPMAIUIO
OHMOJIOTUYECKOT0 COJIEpKaHusl, BKIOYAIOIIYIO TICEBIOHAYyYHbIE 3HAHUS
U3 pa3ianuHbiXx UcTOYHUKOB (CMMU, HayuyHO-TIOMYJIsIpHBIE MaTepHalbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOrHUH,

MEIULHHE, OHMOTEXHOJIOT U

10

YMeHue co31aBath COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIC COOOIICHMS,
0000111as1 OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMbIe NPpEeAMETHLIC PE3YyJIbTAaThl OCBOCHUSA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnmporpamMmmal CpeaIHET0 oﬁmero 06pa30BaHI/IH

CdopMUpOBaHHOCTh 3HAHUM O MECTE M POJM OUOJOTHU B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHHCKHAX W 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B Ppa3BHUTHE
Ouosiornu; (QYHKIIMOHAJIBLHOW TI'PaMOTHOCTH 4YEJIOBEKAa ISl PEIICHHS

JKM3HCHHBIX 3a1a4

YMeHue pacCKpbIBaTb COACPIKAHHC OMOJIOTUYECKHX TCPMHUHOB H

MOHSATHH: BUJ, HOITYJIALUA, FCHO(bOHI[, OBOJIIOLUA, ABUKYIINC CHIIbI




(dbakTopsI) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BU1000pa3oBaHue, 9KOJIOTUYECKUE (bakTopsI, IKOCHCTEMA,
MIPOYLIEHTHI, KOHCYMEHTHI, PEAYIEHTHI, Henu  IUTaHUS,

9KOJIOTHYECKask MUpamMuia, OuoreoneHos, ounocdepa

YMeHue uznaraTh OHOJIOTHYECKHE TEOPUU (IBOMIOLMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  HSBOJIOLUUH), 3aKOHBl H
3aKOHOMEPHOCTH (3apojsimeBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myreit spomonuu A.H. CeBepriosa, yueHus o
ouochepe B.M.  Bepmaackoro), ompenensTh ~TPaHUIBI KX

MNPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIajeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHWOJIOTHUH
(HabOmroJieHNE W OMHCAHHUE JKUBBIX CHCTEM, IMPOIECCOB W SBIICHHIA,
OpraHu3aisi ¢ TPOBEJACHHE OHOJOTUYECKOTO0  HKCIIEPUMEHTA,
BBIJIBWKEHWE  TUIOTE3bl;  BBISBICHHWE  3aBUCUMOCTH  MEXITY
HCCIIeyeMbIMU BEJTMYMHAMH, OOBSICHEHUE TOJYyYEHHBIX PE3YJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTHUHA, TEOPHHl W 3aKOHOB, YMEHHE

ACJIaTh BBIBOJbBI HA OCHOBAHUU IIOJTYUYCHHBIX pe3y.]'IBTaTOB)

Ymenue BBIJICIISITh CYyLIECTBEHHbIE IIPU3HAKU CTPOCHUS
OMoJIOrHYeCKUX OOBEKTOB: BMJOB, MONYISALMN, HPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOr€OLEHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HacJeICTBEHHON U3MEHYHBOCTH,
€CTeCTBEHHOro  0TOOpa, BUA000Pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JCHCTBUS HKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBI,
IIEPEHOCa BELIECTB U NOTOKA SHEPTUU B 3KOCUCTEMAaX, aHTPOIIOT€HHBIX
U3MEHEHUH B DKOCHCTEMAax CBOEM MECTHOCTH, KPYrOBOPOTa BELECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue MNPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIA 00BSICHEHUS
OMOJIOTHYECKHX nmponeccoB u HBHCHHﬁ, IJId IPUHATHA MPAKTHUYCCKUX
pelIeHnii B MOBCEAHEBHON KU3HU B LIETSAX oOecnieueHns 6€301acHOCTH
CBOETO 3[IOPOBBS U 3/TOPOBBS OKPYKAIOIIHX JIFOJIEH, COOTIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUS B  OKpPYXKAKMIEH MNPUPOJHON  Cpene;
IIOHUMaHMe HE00X0IUMOCTH HCTIOJIb30BaHMS JOCTH)KEHUM

COBPEMEHHOM OMOJIOTUH JIs1 PALIMOHAIBHOTO PUPOIOTIOIb30BAHUS

Vmenue peiiaTth 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aa4u, COCTaBJIATH

CXEMBI MIepEeHOCa BEIIECTB M SHEPTUHU B IKOCHCTEMaXx (LIeMy MTUTaHUS )

YMeHHe BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE paboThI,
cobmonarth mpaBuia mpu padoTre ¢ y4eOHBIM M JTaOOPaTOPHBIM

obopynoBaHUEM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTUYECKOr0 COJAEPKaHusl, BKITIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX UcToyHUKOB (CMMU, HaydHO-TIOMYJIsIpHBIE MaTepHasbl);

? paccMaTpuBaTh riio0asbHbIC IKOJIOTHUECKUE po0IIeMbI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
1 (00012020)
YMeHue co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHMS,
10 000011asi OMOTOTHYECKYI0 NMH()OPMAIUIO M3 HECKOIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MMOHSATHHHBIN arrapar OMOJIOrHH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoiepP:KaHUs

buoinorus xak Hayka

11

buonorus — nHayka o xuBoW mnpuponae. Pomp Ouonormu B (opmMupoBaHUH

COBPEMEHHOM HaydHOU KapTHHBI MUpa. CHucTemMa OMOJIOTHYECKUX HAyK

1.2

MeToapl MO3HAHUS KUBOW MPHUPOABI (HAOIIOAEHHE, HKCIEPUMEHT, ONHCaHUE,
U3MepeHue, Kiaccuukanus, MOJEINpOBaHHE, CTAaTUCTHYecKas oO0padoTka

JTAHHBIX )

JKuBpIe cCCTEMBI U X opraHu3anusa

2.1

Kubie cuctembl (OMOCHUCTEMBI) KaK MpeaAMeT u3ydeHus Ouosioruu. CBOMCTBa

OMOCHCTEM M BX pazHooOpasue

2.2

YpoBHU oOpraHuzaldyd OHMOCHCTEM: MOJICKYISPHO-TEHETUUYECKUI, KIETOYHBIMH,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCEPHBIN

XHUMHUYECKUN COCTaB U CTPOEHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpOdJIEeMEHThl. Bojga wu  MuHepanpHble BemiecTBa. DOyHKIMU BOABI U

MUHCPAJIbHBIX BECUICCTB B KJIICTKC. HO,I[,Z[ep)KaHI/IC OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPBHI OEIKOB.
HesamennMble W 3aMEHHMbBIE AMHHOKHCIIOTHL. AMWHOKHCIOTHBIH COCTaB.
VYPpoBHU CTPYKTYpbI O€IKOBOI MOJIEKyJ bl (IIEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTHYHAsI CTPYKTypa). XUMHYECKHE CBoOicTBa OenkoB. buonornyeckue
¢byHKLIMU OENKOB.

@depmeHThl — Onojyoruueckue kKatanuzatopbl. CTpoeHue QepmeHTa: aKTHBHBIN
HeHTp, cyoctpatHas cnenuduynocts. Kodepmentsl. Burtamuubl. Otnuuuns

(hepMEHTOB OT HEOPTAaHNYECKHUX KaTAIH3aTOPOB

3.3

VYraeBoasl: MOHOCaxapuabl (IJIIOK03a, pubo3a U Ae30Kkcupu0o03a), AUcaxapHibl
(caxapoza, JlakTo3a) W TMOJUcaxapuibl (Kpaxmani, TJIHUKOTEH, IEeJUII0JI03a).
Bbuonorndeckne GyHKINHU YTIEBOIOB.

Jlumuael:  Tpurimuepuabl, — crepounabl,  ¢dochommnuasl.  ['mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonormdeckue ¢dyakuun JaunuaoB. CpaBHEHHE

YTJI€BOOOB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHEPTIUU

3.4

Hyxneunoseie kucnotel: JIHK u PHK. Hykieotuasl — MOHOMEpPBI HYKJIEUHOBBIX




kucioT. Crtpoenne u (ynkmum JIHK. Crtpoenme u ¢ynkmum PHK. ATO:

CTpoeHHe U QyHKIUU

3.5

Huronorust — Hayka o kierke. Kietounas Teopus. MeTo sl U3yueHHUs KIETOK

3.6

Krnerka kak menoctHas kuBasi cucreMa. OOmive MPU3HAKU KIETOK: 3aMKHYyTas
HapyxHass mMemOpaHa, mojekynasl JIHK kak renernueckuii ammapar, cuctema

cuHTe3a Oelka

3.7

Tunsl kIeToK: syKaproTuieckas u npokapuorudeckas. OCOOEHHOCTH CTPOESHHS
npokapuoTuyeckoil  kimetku. Kierounas crtenka Oaktepuil.  CTpoeHue
YKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYWSA PACTUTEIBHOH, >XKUBOTHOW H

rpUOHOMN KIIETKH

3.8

IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, HX
¢bynkuun. [Inasmaruueckast MemOpaHa, e€ cBoiicTBa U pyHkImHU. [{uTomiazma u eé
opranonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHIOIUIa3MaTHUYecKas CETh
(OIIC), ammapat I'ompmxu, nu3ocomsl. IlomyaBTOHOMHBIE OpraHOWABI KIIETKH:
MUTOXOHIpHUH, IUIacTUAbl. IIpoucxoxneHne MUTOXOHAPUNM U IUIACTUA. Buubl
wiactua. HememOpaHHbIE OpraHOHWIBI KIIETKH: PHOOCOMBI, KJICTOYHBIA LIEHTD,

PECCHUYKH, KT'YTUKH. qDYHKIII/II/I OpPraHona0B KJIICTKH. Bxmrouenus

3.9

SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue sapa: siiepHas 000JouKa,

KapuoIuia3Ma, XpoMaTuH, AAPbIIIKO. XpOMOCOMI)I

3.10

TpchnopT BC€IICCTB B KJICTKE

)KI/ISHG}IC?ITGHBHOCTI) KIJIIETKH

4.1

OOmen BemiecTB, WM MeTabomm3M. AccuMuisiius (TUTACTUYECKU OOMEH) U
TUCCUMIIIALNS (PHEPTreTHUECKUd OOMEH) — JBE CTOPOHBI €IUHOIr0 MpoIecca
MeTabonu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOQHBINH U rereporpodHsiil. Pomnb

(dbepMeHTOB B 0OOMEHE BEIIECTB M NMPEBPAIICHUHN SHEPTHH B KJIETKE

4.2

dotocunres. CeroBas u TeMHOBas ¢a3bl porocunTesa. Peaknun portocunresa.
OddextuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCHHTE3a IS JKU3HH Ha 3eMIle.
Brusinue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHS €TI0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XEeMOCHHTE3UpyoImue OakTepud. 3HA4YCHHE XEMOCHUHTEe3a st

>KU3HU Ha 3emie

4.3

DOHepreTuyeckuii oOMeH B KJETKe. PacimerieHne BEIIECTB, BBIACICHUE H
AKKyMYJUPOBAaHHE DSHEPrUM B KIETKE. OTambl SHEPreTHYECKOTO OOMEHa.
I'mukonus. bpokenne u ero Buabl. KHcIopomaHOE OKHCIICHHE, WIH KIECTOYHOE

npixanue. DPGHEeKTUBHOCTh SHEPreTUIECKOT0 0OMeHa

4.4

Peakiun marpuyHoro cunrtesa. ['enernueckas uadopmanus u JJHK. Peanuzanus

T€HETUYCCKOU I/IH(i)OpMaI_II/II/I B KJeTke. I'eHeTuueckuii KOoJ M €ro CBOMCTBA.




Tpanckpunius — matpuuablii cuHTe3 PHK. TpaHcnmsaums — OuocuHTe3 Oenka.

KO,Z[I/IpOBaHI/Ie aMUHOKMCJIIOT. Poib pI/I6OCOM B OMOCHHTE3€E OeIKa

4.5

Heknerounsie ¢opmbl xu3Hu — BHpYChl. Mctopus oTkpeitus Bupycos (1.M.
WBanoBckuii). OcCOOEGHHOCTH CTPOCHHMS U KU3HEAEATEIHLHOCTH BHUPYCOB.
baktepuodaru. bone3Hu pacTeHMii, >XMBOTHBIX M YEIIOBEKa, BBI3bIBAEMBIC
BUpycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynutens CIINa.

[MpodunakTika pacnpocTpaHeHUsI BUPYCHBIX 3a001€BaHUI

PasmHoxxenne n WHIAWBUAYAJIBbHOC PAa3BUTHEC OPTaHU3MOB

5.1

KneTounslii 1MKJ, WIM SKU3HEHHBbIM LUK KieTkd. MHrepdaza um Mutos.
IIpoueccel, mporekatomue B MHTepdasze. Permnukanus — peakuuss MaTpUYHOTO
cuareza JIHK. Crpoenme xpomocoM. XpoMOCOMHBIH HabOp — KapHOTHIL
JIMIIJIOWAHBIA M TAIUIOMAHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XpOMaTHIBL
[{uTonornyeckue OCHOBBI pa3MHOKEHHS W WHIUBUAYAIbHOTO PAa3BUTHUSA
OpPraHU3MOB.

Henenne xnetkn — wmuto3. Cragum murosa. [Ipouecchl, mpoucxopasiue Ha

Pa3HbIX CTAAUSAX MUTO3a. bBHOIOTrHYECKHI CMBICIT MUTO3a

5.2

5.3

@®opMBbI pa3MHOKEHHsI OpPTaHU3MOB: Oecronoe W mojoBoe. Bumer Gecmosoro
pa3sMHOXCHHUS: JCJICHHE HaJBO€, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXCHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTaHU3MOB, €I'0 3HAUCHUEC I CCICKINN

[TosoBoe pazMHOKEHHUE, €r0 OTJIMYUS OT O€CTIOIOoTO.
Meito3. Craguu Meiio3za. llpoueccel, mpoucxomsmme Ha CTaausx Meio3a.
[ToBenenue xpomocom B Mmenose. KpoccuHroBep. buomorndeckwii cCMbICT U

3Ha4YeHHE MeHo3a

5.4

['amerorenes — mpouecc 00pa3zoBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [losioBbIE
JKeJle3bl: CEeMEHHUKH M AUYHUKU. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMato3ouj, SileKiieTka) — cepmaToreHe3 U oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIEKJIETOK U CIICpMAaTO30HU0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHGS

5.5

WunuBuayansHoe  pa3BuUTHE  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Dtanbl YMOPHOHAIILHOTO Pa3BUTHUSA Y MO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyisiuus, oprasoreres. IloctamOpuonansHoe passutue. Tumbl
NOCTAMOPHOHAIBHOTO Pa3sBUTHA: NpPSIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOpPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YpOZCTBa.

Poct u pa3Buthe pactenuii. OHTOT€HE3 IBETKOBOTO PACTCHHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTUA

HacnencTBeHHOCTh M H3MEHUMBOCTD OpraHnu3mMoB




6.1

[Ipenmer u 3amaun reHeTuku. Victopusi pa3BuTus reHeTHKU. Biian poccuiickux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TEHETUKU. MeEToapl TeHETHKHU
(rubpugonornyecKuii, IUTOTEHETUYECKUN,  MOJEKYISIPHO-TEHETHUECKUNA).
OCHOBHbIE T€HETHYECKUE MOHATHA. ['eHeTnuecKass CUMBOJIMKA, UCIIOJIb3yeMasl B

cxXemax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAcCJEeI0BaHUs IPU3HAKOB, YCTaHOBIEHHbIE [. Menaenem.
MoHorubpuiHoe CKpeuBaHue. 3aKOH eIuHOooOpa3us THUOpPUIOB TEPBOrO
nokosieHus. [lpaBwiio JOMMHHMpOBaHMSA. 3aKOH pacIIEIJICHUS IPU3HAKOB.
I'unore3a unctoTsl ramer. IloaHOE M HEMOIHOE JOMUHUPOBAHHUE.

JiuruOpunHoe ckpermuBaHue. 3aKOH HE3aBHCHMOTO HACIHEJIOBaHHS MPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAMTMOPUIHOIO CKpEHIMBaHMs. AHaIM3UpYHOLIEe
ckpemyBanue. lcrnonp3oBaHMe — aHATM3UPYIOLIETO  CKPEIIMBAHUA  JUIA

OTpe/iesIeHUs] TEHOTHUIAa 0CO0U

6.3

CuemnieHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuerjieHHOMY
HaCJIeIOBaHUIO TeHOB. HapymieHue cLEIUIeHHusT TE€HOB B pe3yibTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHUsl HACJIEACTBEHHOCTH. ['eHeTndeckue
KapThl.

I'enetnka mnosna. XpoMOCOMHOE OIIpefeseHre Mosia. AyTOCOMbI M IIOJOBbIE
XpoMocoMbl. ['omorameTHsle U rereporameTHble opraHusmbl. HacnepoBanue

IMPU3HAKOB, CHCIUICHHBIX C I10JIOM

6.4

N3menunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACIECACTBEHHAs M HACJIECICTBCHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJIU(UKAMOHHOH H3MEHYMBOCTH. BapualMOHHBIA psii U BapHallMOHHAS
kpuBasgd. Hopma peakuum npusHaka. KoindecTBEHHbIE M KauyeCTBEHHBIE

MIPU3HAKK U UX HOpMa peakunu. CBOHCTBa MOIN(UKATUOHHONW N3MEHUNBOCTH

6.5

HacnenctBeHHast, WM TEHOTUIIMYECKas, M3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 ¥ TMOJIOBOM Tpolecc — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTalnnoHHass U3MeH4nBOCTh. Kitaccudukamuss MyTanuid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa ¥ NMpUYMHBI MyTaluil. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACIIEICTBEHHON n3MeHYnBOoCTH H. 1.

BasuioBa

6.6

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOABI TEHETUKH
4eJI0BeKa: TreHeaIOTUUCCKUM, OIU3HEIOBEIH, IIUTOr€HETHUCCKU,
OMOXMMHUYECKHH, MOJEKYIIpHO-TeHeTHUeCKui. COBpEeMEHHOE OIpEACIICHHE
TE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJE C
momomnpto III[P-amanu3a. HacnencTBeHHble 3a00iieBaHHS YeEIOBEKAa: T'€HHBIC
0ose3Hu, 0OJIE3HH C HACIIEACTBEHHOW MPEapacloioKEHHOCThIO, XPOMOCOMHEIE

oone3nn. ComaTHUecKHe U TCHCPATHBHBIC MYTAllUU. HpI/IHI_[I/IHBI 340pOBOI'o




o6pa3a JKN3HHU, AHArHoOCTHKH, HpO(bI/IJ'IaKTI/IKI/I N JICUCHUS TI'CHECTHYCCKHUX
0ome3Hen. MC,Z[I/IKO-FCHGTI/I‘ICCKOG KOHCYJIbTUPOBAHHUC. 3HaueHHNE MeHHHHHCKOﬁ

TCHCTUKHU B IIPCAOTBPAICHUN U JICUCHUH IT'CHCTUUICCKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenmekusi Kak Hayka M Ipouecc. 3apoXACHUE CENEKIUH W JOMECTHUKAIMS.
Yuenne H.M. BaBunoBa o0 TIeHTpaX NPOUCXOXKICHUS M MHOroo0pasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXO0XKAEHUS JOMAIIHUX KUBOTHBIX. COpT,

mnopoaa, miraMmm

7.2

CoBpeMeHHbIE METOJIbl CeleKUUU. MaccoBbli U MHIUBUAYAJIbHBIH OTOOPHI B
CEJIGKLIMM DPACTEHHH M XUBOTHBIX. OLEHKa sKcTepbepa. binm3koponcTBeHHOE
cKpeuBaHue — MHOpUAUHr. Yuctas nuHus. CKpelMBaHUE YHCTHIX JMHHM.
I'eteposuc, nnu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHHE — ayTOPUAMHT.
Otnanénnas rubpuamzanuss U e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MIOJIy4eHUE TIOJUIIIONI0B. JIOCTHIKEHHsI CEJNEKLUUU DPACTEHUH, JKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buortexHosnoruss kak oTpacib IPOU3BOJACTBA. ['€HHas WHXEHepus. OTarlbl
co3manust pexomOmHanTHONH JIHK w TpaHcreHHeix opranm3moB. Kierounas
nxkeHepusa.  Kierounesle  KynbTypbl.  MEKpPOKIOHQJIBHOE  Pa3MHOKECHHE
pactennii. KioHHpoBaHME  BBICOKOIIPOJIYKTHUBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpraHu3MoOB. JKoJoruueckue M studeckue mnpodsembl. MO — renermuecku

MOAUGUIIUPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIIOIUOHHAS OUOJIOTUsA

11

DBOJIOIMOHHAS TEOPHUS U €€ MEeCTO B OMOJIOTHH.

CBunerenbcTBa  HBONMIOIMU.  [la€OHTONIOTMYECKHE:  TMOCIEI0BATENbHOCTD
MOSIBJICHHUSI BHJIOB B TMAJICOHTOJIOTUYECKON JICTONHCH, TEPEXOAHbIC (HOPMBI.
buoreorpaduueckue: cxoactBo u paszimmuue (ayH U GIOp MATEPUKOB |
OCTPOBOB. DMOPHOJIOTHUYECKUE: CXOJICTBA U PA3INYHS SIMOPUOHOB Pa3HBIX BUIOB
ITIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTUYHBIC, aHaJIOTMYHBIC,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MCXaHU3MOB HACJICACTBECHHOCTU MU OCHOBHBIX META00INYECKUX r[yTe171 Y BCEX

OpraHu3MOB




1.2

OpomtonrionHass  teopuss Y.  [Japsuna. IIpeanocbuiku  BO3HUKHOBEHUS
JNapBUHU3MA. J[BWKyIME CHIIBI HBONIOIMK BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYPCOB, HEompeaenEHHass U3MEHYUBOCTD,

0opn0a 3a CyImeCTBOBaHKE, ECTECTBEHHBINH 0TOOP)

1.3

Cunrernueckass Tteopust sBomtouud (CTD) ©  OCHOBHbIE €€ TMOJOXKEHUS.

MukposBostonus. [Tonysius Kak eIMHULA BUAA U YBOJTIOLIMU

14

JBuxymue cuibl ((hakTopbl) 3BONIOIHMH BUAOB B MNpupoie. MyTarMmOHHBII
MpoIecC ¥ KOMOMHATUBHAS W3MEHYMBOCTH. llOMynsiMOHHBIE BOIHBI U Apeid
reHoB. M3onsmust u murpanus. EctecTBeHHBI 0TOOp — HANPAaBJISIOMUN (akTop
sBosonInd. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPTaHU3MOB KaK  pe3ylbTaT dBOJONUH. [IpumMepsl
MIPUCTIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl i UTUOATATITAITUH.

Bun u Bugoo6pazoBanue. Kpurepun Buna. OcHOBHBIE (DOPMBI BUI000pa30BaHHUS

reorpagpuIeckoe, IKOJIOTHIECKOe

1.5

MakposBomrorust.  Dopmbl  3BONMIOLMHU:  (WIETHYECKasi,  JIHBEpPreHTHas,

KOHBEpreHTHas, napamienbHas. HeoOpaTuMOCTh 3BOIIOLUN

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHaydHble TpEICTaBICHHUS O 3apOXKACHMM JKU3HH. HaydHble THIOTE3bI
BO3HUKHOBEHHUS JKU3HH Ha 3emye: a0uoreHe3 M MaHCHepMHs. XUMHUYECKas
HBOJIIOLIMA. ODKCIEPUMEHTAILHOE TMOJATBEPKICHUE XUMHYECKOW 9SBOJIOLUU.
HavanpHbple 3Tamel Ouosiormdeckoit somonuu. I'mmore3za PHK-mmupa. Ilepsoie

KJICTKHU 1 UX DBOJJIOLHA. (-DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hu Ha 3emiie mo spam U nepuogam. Karapxei. Apxeiickas u
npotepo3oiickas 3pel. llameosolickass spa u e€ mnepuoabl: KEeMOPHUHCKHIA,
OPIOBUKCKHM, CHJIIYPUICKUH, JI€BOHCKHH, KaMEHHOYTOJbHbINA, MEPMCKUM.
Me3o30iickas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoabl:  MaJCOr€HOBBIM,  HEOTCHOBBIH,
AHTPONIOTEHOBBIN. XapaKTepUCTUKA KJIMMaTa M TE0JIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE ATaIlbl BOJIIOLUN PACTUTEIBHOTO M )KUBOTHOT'O MUpPa. ApoMop]o3bl y
pacTeHUi U JKUBOTHBIX. [losiBI€HWE, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpraHnu3smMmoB

2.3

2.4

Cucrema OpraHu4eCcKoro Mupa KaK OTpaXXCHUEC OBOJJIOIHH. OcHOBHBIE

CUCTEMATUYCCKHUE I'PYIIIBI OPTaHU3MOB

OBojronus 4enoBeKa. AHTPOIOJIOTHUS Kak Hayka. Pa3Butue mpencraBieHH o

MPOUCXOKICHUHM YelloBeKa. MeToabl u3ydeHus aHTpororese3a. CxXoicTBa u




pas3nuuMs YesoBeka U )KUBOTHbBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETI0BEKa.
JBuxymue cuibl (axTopsl) anTponoreHe3a. HacieacTBeHHas K3MEHUYUBOCTD U
ecTecTBeHHbII 0TOop. OOIecTBEHHBIH 00pa3 >KU3HU, H3TOTOBJIEHHE OPYAH

Tpy/a, MBIIIJIEHUE, PEYb

2.5

OcHOBHbBIE CTAaIUM W BETBH 3BOJIOLUU YEJIOBEKA: ABCTPAJIONMMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHAEpTaIbckui, Yenosek
pa3yMHbId. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHS, OOJACTb

pacupoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, o6pa3 JKU3HU, OpYyAUL

2.6

YenoBeueckue pacbl. OCHOBHbBIE OOJIBIINE pachl: €BpOMNeouHas (eBpa3uickas),
HETrpO-aBCTPAIOUIHAS (9xBaTOpHANIbHAS), MOHTOJIOUIHAS (a3matcko-
aMepukaHckas). UepTsl MIPUCTIOCOOIEHHOCTH MPEACTaBUTENICH YETOBEUECKHX pac

K YCIIOBUSIM cyliecTBoBaHus. EquMHCTBO yenoBedeckux pac. Kputuka pacusma

OpraHu3Mbl 1 OKpyXarolias cpea

3.1

DKOJIOTUSl KaK HayKa. 3a/laud M pas/eibl 3KOJOTUUA. METOIbl SKOJIOTHMYECKUX
UCCIIeIOBAaHHMH. DKOJIOTHYEeCKOoe MHpOBO33peHHe. Cpebl 0OUTaHUsI OPraHU3MOB:

BOAHAaA, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPHOPraHU3MCHHAs

3.2

Okonornyeckue  ¢aktopsl.  Krmaccudukanus  3KOJOTMYECKUX  (aKTOPOB:
abuoTHUYecKue, OMOTMYECKHE W aHTPONOIeHHbIE. JleHCTBHE 3KOJIOrMYECKUX

(akTOpPOB Ha OPraHU3MbI

3.3

AbOuoTnyeckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIU3M.
[IpucnocoGneHust OpraHU3MOB K  JICHCTBHIO aOMOTHYECKUX  (PaKTOPOB.

buonornyeckue puTMbl

3.4

buotnyeckne Qaxrtopbl. Buael OMoTHYeCKHX B3aWMOJEHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYECTBO, Mapa3suTU3M, MyTyalu3M, KOMMEHcalu3M (HaxjJ1eOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCaIM3M, HeUTpanu3M. 3HaueHue  OHOTUYECKUX

B33HMOH€§ICTBI/I§I AJis1 CyI€CTBOBAHUA OPTraHU3MOB B IPUPOAHBIX COO6H.[CCTB3,X

3.5

OKOJIOTHYECKHUE XapPaAKTCPUCTUKU NOIyJIAIHH. OcHOBHEBIC IIOKa3aTCJIn
MOIyJIAqunu: 4YUCICHHOCTb, INNIOTHOCTH, POKIAAEMOCTb, CMEPTHOCTb, IHPHPOCT,

MUrpamus:-. Z[I/IHaMI/IKa YUCJICHHOCTH IOITYJIAIWH U eé peryisnusa

Coo00111ecTBa U DKOIOTHYECKUE CUCTEMBI

4.1

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHaHThl. CBSI3M B

OouoIeHO3€e

4.2

Okonoruyeckue cuctembl (3kocuctemsl). [lonsatne 00 dKocucremMe U




ouoreonenose. @OyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BemecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue (muiieBble) ypOBHH O3KOocHCTeMbl. [luieBble ILieMW U CETH.
OCHOBHBIE TIOKa3aTEIM HKOCHUCTEMBI: OmMoMacca, MPOAYKIHSA. DKOJIOTHYECKUEe
NUPAMUJIbl: TPOAYKIMH, UHCICHHOCTH, Ouomaccel. CBOICTBa HIKOCUCTEM:

YCTOMYMBOCTb, CAMOPETYIISIIUS, pa3Butue. CyKieccus

4.3

IIpuposHbIe 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOIO MJIU
LIMPOKOJIMCTBEHHOIO JIECA.

AHTpONIOTE€HHbIE 9KOCUCTEMBI. ATpO3KOCHCTEMBL. YpO0IKOCHUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHNUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak (¢aktop ycTtoWumBOCTH 3KocucteM. CoxpaHeHHe

OMOJI0rMYecKoro pazHoodpasus Ha 3emiie

4.4

Yyenue B.W. Bepnaackoro o Ouocdepe. I['paHuiibl, coctaB U CTPYKTypa
ouocdepsl. Kupoe BemecTBo M ero ¢GyHkuu. OcoOeHHOCTH OMOCcPephl Kak
rnobanpHO sKOcUCTeMBbl. [lMHaMHueckoe paBHOBECHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEHIECTB M OMOTCOXMMHYECKHE IHKJIBI 3JIEMEHTOB

(yrmepona, azora). 3oHaIBEHOCTE OMOchepsl. OCHOBHBIC OMOMBI CYIITU

4.5

YenoseuectBO B Omocepe 3emin. AHTpPOIOTEeHHBbIE M3MEHEHMs B Ouocdepe.
['moGanbHbIEe HKOJTOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YNpaBJIEHUS NPUPOAHBIMU  pecypcaMH U HX

HUCIIOJB30BAaHUC. I[OCTI/I)KCHI/ISI OHOJIOTHH U OXpaHa IpHUpOabI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Aknronepuoe o61mectBo «3narenscTBo
«IIpocsewienue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Tox penaxuueit [laceunuka B.B. AxkunonepHoe obiectBo «M31aTenbcTBO

«HpOCBGHIGHI/IC»

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






