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MMOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTHMH TEOPETHYECKYIO OCHOBY IS
OTIpEJICJICHHS] TOJXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro MpeameTa
«buonorus» cocraBwin: KoHuentyainbHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COJEpKaHMs, pPE3yJbTaTOB OOyYEeHHS U
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHHUKOB, ITOJIOKEHHS 00 OOIINX LEIIIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpazoBanusi B Poccuiickoit ®enepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoaoruu, e€ 3HaUeHUU B MMO3HAHUH KUBOW MPUPOJIBI U 0OeCTICUCHUH
CYLIECTBOBAHMS ueI0BEeYECKOro oOuiecTBa. COrIacHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpeIeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TPEACTaBICHHE O LeNsAx, o0 oOmen
CTpaTerud OOyYeHHs, BOCIHUTAHUS W Pa3BUTHA OOYYAIONIUXCS CpPEIACTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeiejieHue IO pas3iesaM M TeMmaw,
PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHHs] yueOHOro mMaTepuana ¢ yu4éTom
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEHN 00yYaroImmnXcsl.

B mporpaMmMe 10 OuOIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (GOPMHPOBAHUU OCHOBHBIX BHJOB  Y4eOHO-TIO3HABATEIHHOMN
JeATeNIbHOCTH/YUeOHbIX JEeHCTBUN O0y4Yaroluxcs MO OCBOEHHUIO COJEp KaHUs
OMOJOTNYECKOTO 00pa30BAHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYEeHHH Owojoruu, Ojarojgaps 4deMy B HeEH
MPOCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUN, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpUEHTALNN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0pOBOM
oOpa3e U3HM M OEpEeKHbIM OTHOUIEHHWEM K OKpYXKalolleld MPUPOJHOUN cpene.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIIEOHMOJOTHYECKUX TEOPHid, a Takke 3HaHUU O
CTPOEHUU KUBBIX CHCTEM Pa3HOI'0 PAaHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHUE HCIOIb30BAHUIO
MIOJTYYCHHBIX 3HAHUHN B MTOBCETHEBHOMN JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCle: TpO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKA, MEIHMKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpYy)Kalollled NpUPOJHOW cpele, aHaius3a
BIIUSIHUSA XO3SMCTBEHHOM MAESTENBHOCTH 4YeJIOBeKa HAa COCTOSIHUE TMPUPOJHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIATHON HANPaBIEHHOCTH
y4yebHoro npenmera «buosorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIIEUEHUS



YCJIOBHM JUIsl pEIIEHUs] OJJHOM M3 aKTyaJIbHBIX 3a/lay IMIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTopas mpeamnonaraer ¢GopMUpPOBaHHE Yy  OOyYaroIIMUXCs
CIOCOOHOCTH aJanTHPOBaThCS K HW3MEHEHUSM JUHAMHYHO pPa3BUBAIOLIETOCS
COBPEMEHHOTI'0 MUpA.

buonoruss Ha ypoBHE cpenHero ooOiero o0pa3oBaHUS 3aHMMAET Ba)KHOE
Mecto. OHa obOecneunBaer (GOpMUpPOBAHUE y OOYYAIOIIUXCS MPEACTABICHUU O
HAay4YHOM KapTUHE MHpA, pacIIUpseT U 000OUIaeT 3HAHUS O KUBOM NpUpOAE, €€
OTJINYWTENBHBIX TPU3HAKaX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3AET
yCIIOBUSL  JJIs:  TIO3HAHMSI  3aKOHOB  JKMBOM  Npupoabl, (OpMUPOBAHUS
(YHKIMOHAJIBHOW TI'PaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasa
KU3HH, HKOJIOTUYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K dKUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero o0pa3oBaHus, COLHUAINM3ALMU
oOyuaromuxcs. M3ydyenue 6mosorun oOecrieyuBaeT yciaoBus st poOpMUpOBaHUS
VUHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX M HWH(QOPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KyJIbTYphl, CIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTHU, PUUKU, XUMUU
u reorpapuu. Ha3BaHHble MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY Ul ONPEIEIIEHUS MOAXOJOB K OTOOpY W
CTPYKTYPUPOBAHHUIO €r0 COJEpkKaHWsA, MPEACTABIEHHOIO B MpPOrpaMMme IO
OHOJIOrUu.

Ot60p comepxanus yueOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMH KyJbTypocOOOpa3HOro MOAXOJa, B COOTBETCTBUM C
KOTOPbIM OO0y4arolMecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusl 00NN KyJIbTYphbl, OMNPEACNSIIONIME aJCKBAaTHOE IOBEJACHUE
YeJIOBEKa B OKPYIKAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTHYECKOW aesTeabHocTH. Ocoboe MECTO B ATOM cCHCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsl, KOTOPbIE CITY>KaT OCHOBOM JIJIsi (pOopMUpOBaHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJOrNYECKOro 00pa30BaAHHUS.

CTpyKTypHupoBaHHe cOAepX aHUs YuyeOHOro Marepuajga B IMPOTrpaMMe IO
OMOJIOTMM  OCYILECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAYEHUs 3HaHUU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOBI, O €€ YPOBHEBOM OpraHU3aluu U
IBOJIIOLMU. B COOTBETCTBHUHU C 3THM B CTPYKType yueOHoro npeamera «buomgorus»
BBIJICJIEHBI CIEAYIOUINE COJAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro no3HaHus», «Knerka kak Ouosnornueckas cucrema», «OpraHusm Kak



ouosornueckasi cucremay, «Cucrema ¥ MHOrooOpasue OpPraHU4YeCKOro MHPay,
«IBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI I MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Ienpy wm3yueHnus ydeOHOro mnpemmera «buosiorus» Ha 0a30BOM YpOBHE —
OBNaJicHUE  OOyYaIOIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra | MPUOOpPETEeHHUE YMEHUM
UCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3IMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTuxeHue 1enu uzydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
YPOBHE 00€CTICUMBACTCS PEIICHUEM CISAYIONTNX 3a/1a4:

OCBOCHHE OOYYaIOITUMUCS CHUCTEMbl 3HAHUM O OHUOJOTUYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, COy>KallluX OCHOBOU
Uist OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJ[aX HAyYHOT'O MO3HAHMS, CTPOCHUH, MHOTOOOPa3uH M OCOOCHHOCTSX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OPraHU3allMH, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHUe y OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEUICKTYyalbHBIX H
TBOPYECKHX CIIOCOOHOCTEH B IpOIECCe aHaln3a JAaHHBIX O MYTSIX pPa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIOB, MJACH M TMOAXOJ0B K HM3YYCHHUIO JKHMBBIX CHCTEM
pa3HOI0 YPOBHS OpraHU3alluM;

CTAQHOBJIEHHE Yy OOydYaromuxcsi OoOIel KyJabTyphl, (QYHKIIMOHAIBLHOU
I'PAaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OIEHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUU W ONBITA, MOJYYEHHBIX MpHU
H3YYCHUH OMOJIOTHH;

dbopmMupoBaHUe Yy OOYydYarONIUXCS YMEHUH WLUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHHUS YEIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHHUS K HEeH, COOIIOICHUS DTHIECKUX
HOPM IIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTHM OWOJIOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPBI, 11l GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHS;

NPUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM XKU3HU IS
OIICHKH TTOCJICACTBUN CBOEH JIEATEIILHOCTH MO0 OTHOIICHUIO K OKPYXAIOIIEH cpele,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHWE M COOJIIOJACHHE Mep NPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpaszoBanus «buosorus», uzydaemass Ha
0a30BOM ypOBHE, SBIAETCS OOS3aTEIbHBIM YYCOHBIM TIPEAMETOM, BXOJSIINM B
COCTaB MpeaMeTHor 00acTi « EcTecTBEeHHO-HAayYHBIE TIPEMETHI.



st u3yueHnust 6Mosioruu Ha 6a30BOM YPOBHE CPEIHET0 00I11ero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexmemo), B 11 kmacce — 34
yaca (1 Jac B Henemto).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMY, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocoueit, STUKON, ICTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMH COBPEMEHHOM HAy4YHOM KAapTUHBI MHpA.
CucreMa OMOJIOTMYECKUX HayK.

MeTob1 TO3HAHUS )KUBOUW TIPUPOABI (HAOII0IeHUE, YIKCIIEPUMEHT, OITMCAaHKE,
U3MepeHue, KiaccupuKaius, MOJACTUPOBaHUE, CTaTHUCTHYecKass o00padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl MO3HAHUS )KUBON TTPUPOJIBD.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IWYHBIX METOJIOB IMPHU
U3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl M UX OPraHU3ALMSL.

JKubie cuctembl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus: ouonorun. Otanumne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CpolicTBa OMOCHCTEM U UX pa3HooOpasue. YPOBHU OpraHu3aiii OMOCUCTEM:
MOJIEKYJISIDHBIN, KJIETOUHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoneHOTHYSCKu ), OMOC(EPHBIH.

JleMoHCcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TIPU3HAKH >KU3HW», «YPOBHU OpraHHU3allud
YKABOU MPUPOIBD.

O6opynoBanue: moaenb moJiekyisl JTHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKHM COCTAB KIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bosia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpaIbHBIX BEHIECTB B KieTke. lloanepkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHne O€TKOB. AMUHOKHCIOTHI — MOHOMEPHI OCIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOM MOJEKydbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHASL CTPYKTypa). XUMHUYECKHME CBoOilcTBa OenkoB. buonormyeckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiorudyeckue Katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamussbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYrneBonpl:  MoHOcaxapuabl  (IJIIOKO3a, pubo3a U J1e30Kcupr003a),
aucaxapuibpl  (caxaposa, JaKTo3a) UM TIoyMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
LEeJUII0103a). bruonornyeckre GyHKIMM yII€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. ['mapoduIbHO-
runpodobHbie  cBoicTBa. buomornmueckne Qynkumum naunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JIUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

HykneunoBsie kucnorsl: JHK u PHK. Hykineoruasl — MOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIHH.

[utosorusa — Hayka o kietke. Kinerounas teopust — npumep B3auMOAECHCTBUSA
ujeil 1 paKkToB B HAYYHOM MO3HAHUH. MeTO/Ibl U3YUYEHUS KIETKH.

Knerka kak 1enoctHas >kuBass cuctema. OOmmMe NpHU3HAKU KIIETOK:
3aMKHyTas Hapy>kHasi memOpana, moJekyibel JIHK kak renernueckuii ammapar,
cUcTeMa CHHTe3a Oerka.

Tunel KJIETOK: OJyKapuoTHueckas U Mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHUSI TPOKapHOTHYEeCKON KieTku. Kietounas crenka Oaktepuii. CTpoeHwme
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOW U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoiicta u pynkiuu. [{utomnasma u eé
opraouibl. OgHomemMOpanuble opraHoubl kietku: OIIC, anmapat [onbixw,
In30coMbl.  [loyaBTOHOMHBIE OpraHOWIbl KIETKW: MHUTOXOHIPHUH, IIIACTHUIBI.
[IpoucxoxaeHne MUTOXOHIApUM M mactua. Buasl mmactua. HememOpaHHbIe
OpPraHoOWbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUUKH,
KryTUKU. QYHKIIUKA OPraHOUIOB KIIETKU. BKiroueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaiepHas o0004Ka,
KAapHOoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllann, M. lInelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXHBOM
npupoze», «Pacrpenenenne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLIE.

Tabmumpl u cxemsl: «llepuoanueckas Tabnulla XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHure MOJIEKYJIbI BO/Ib», «buocunTes 0enka», «CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnorsl. JJHK», «Ctpoenne mMoyieKyJibl



AT®», «CtpoeHne >yKapuOTHUYECKON KIETKW», «CTpOEHHE KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sifipa KICTKN», «YTIeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYJIOBaHWE JJii IPOBEACHMUS
HAOJIOICHUM, H3MEPEHUH, SKCIEPUMEHTOB, MUKpPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble U NpaKTHYEeCKHUE PadOThI:

JlaGopatopuass pabora Ne 1. «M3ydeHune KaTaIUTUYECKONW AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopnass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OIHCAHHE.

Tema 4. ’KnzHeaeaTeJIbHOCTL KJIETKH.

OOMeH BeIIecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TUTACTUYSCKUN OOMEH) U
JUCCUMWISIUS (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
Merabonu3ma. Poip 3aKOHOB COXpaHEHHs BEIIECTB W SHEPIUM B IMOHUMAHUU
MeTabou3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBINA U retepoTpodHbiid. Pons dpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunTte3. CBeroBas W TeMHOBas (¢a3bl (¢doTocuHTe3a. Peakiuu
dbotocunTeza. dPdexTuBHOCTh OTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A JJISl KUZHU
Ha 3emutie. BiausHue ycnoBmii cpeqibl Ha (POTOCHHTE3 M CITOCOOBI TTOBBIMICHUS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKU3HU Ha 3eMJIe.

OHepreTuuecknii oOMeH B KjeTke. PaciiensieHue BelecTB, BBIICICHHE U
aKKyMYyJIHPDOBAaHHE OJHEPruM B KJIETKE. JTamnbl HSHEPreTHYECKOro oOMeHa.
I'mukonns. bpoxenue m ero Buubl. KuciopogHoe OKHUCICHHE, WIH KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBaHnue. D¢ hHeKTUBHOCTD
HHEPreTUYeCKOro oOMeHa.

Peakiuu wmaTtpuuHoro cuHre3a. ['eHermueckas wuHpopmanus u JHK.
Peanuzamnus reHernyeckoil mHpOpManuMu B KIETKe. ['€HEeTHMYeCKUd KOI M €ro
cBoicTBa. Tpanckpunuusa — matpuunblii cuHTe3 PHK. Tpancnsuus — Ouocunres
Ooenka. Ortambl TpaHcisiuuu. KoaupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie popMbl xu3HU — BUpYChl. Uctopust oTkpsiTusa Bupycos (. U.
WBanoBckuit). OCOOGHHOCTH CTPOCHHMS ¥ JKH3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuidd, KUBOTHBIX U YEJIOBEKAa, BbI3HIBAEMbIC
Bupycamu. Bupyc mmmynozaedpunurta yenoseka (BHY) — Bo3Oymutens CIIM/a.



OOpaTtHast ~ TpaHCKpUIIUS, peBepTaza ©W  uHTerpasza. lIpodunaktuxa
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuios, [. U. UBanosckuii, K. A. Tumupszes.

Tabmuiel 1 cxembl: «Tunel nutanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«IHepreTudeckuii oomen», «Ximopomiacty, «Potocunres», «Ctpoenue JIHK»,
«CtpoeHune 1 PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbId nuki Bupyca CIIN/]a,
oaxtepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enkay, « CTpoeHue KIeTKu», Mojielb cTpykTyphl JJHK.

Tema S. PazMHoOKeHMe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTrounblii muKII, WIM JKU3HCHHBIM LMK KiIeTku. MHTEpdaza m MHTO3.
[Ipoueccnl, mpotekaromue B uHTep(daze. Pemnukamuss — peakuus MaTpUUHOTO
cunteza J[HK. Crpoenne xpomMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnonaHeli M TalVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbL.  XPOMAaTHUIBI.
[{uTtonoruueckue OCHOBBI PAa3MHOXKEHHSI W  MHAUBHAYAJIbHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knerku — muto3. Craaun mutosza. IIpouecchl, nmpoucxonsiire Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

@®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buapl Oecrnosioro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBeHHOE KIIOHMpOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE VISl CEJIEKIINU.

[TomoBoe pa3MHOKEHHUE, €TO OTIINYHUS OT OECIIONOTO.

Meiio3z. Craguu meio3a. [Ipouecchl, MpoUCXOdIINEe HA CTagusX Meio3a.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUH CMBICT H
3HAYCHUE MEKO03a.

["ameTtorene3 — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHuWe M Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrnepMaro30u]l, SHWIEKJIeTKa) — CHEepPMAaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUs SUIEKJIETOK M crepMaTo3oujioB. OII0A0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHEe  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(3MOpuorenes). Jtanbl SMOPHUOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHne, racTpyssius, opraHorene3. IloctamOpuoHanpHOE pazBuTHE. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYUHOYHOE). BrusiHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BHI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 IIBETKOBOI'O PACTECHMS: CTPOCHUE
CEMEHHU, CTAJINU Pa3BUTHUS.

JlemoHcTpanum:

Tabmuupl u cxembl: «DOpMbl pPa3MHOKEHHS OPraHU3MOBY», «/[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kneTku Oakrepuit»y, «CTpoeHHE TIOJIOBBIX KJIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounbiit mukim», «Pemmukamus JJHK», «Mutos»,
«Meriosy, «IIpsiMmoe U HenmpsiMoe pa3BUTHEY», «'aMeToreHe3 y MICKONUTAIOUIUX U
yenoBekay, «OCHOBHBIE CTaAUU OHTOTCHE3a».

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CrniepmMaTo30H/1bI
MJICKOMUTAIOIIETO», «HIEKIeTKAa MIICKOMUTAIEro», «KapuokuHe3 B KJETKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-alIuiuKanus «JlejieHue KIETKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ NpaKkTHYeCcKUue padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHme MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnapaTax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHWe CTpPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIMpEnaparax».

Tema 6. HaciieACTBEHHOCTh M MI3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHetnku. Ponps nuronorun
U SMOPHOJIOTHH B CTAHOBJIICHMH TCHETUKH. BKiIag pOCCHUCKUX U 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKH (THOPHUI0JIOTHYSCKUM,
[UTOICHETUYECKUHN, MOJEKYIIpHO-TeHETHYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. [ eHeTn4yecKkass CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HacJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE . MeHenem.
MonorubpuHoe CKpeluMBaHue. 3aKOH €IMHO00pasusi THOPUIOB MEPBOTO
nokoyieHus. IIpaBuino JOMUHMPOBaHMWS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa uncrotTel ramer. [loiHOE M HEMOHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHUMOTO  HacleIOBaHMS
npu3HakoB.  lluToreHerndeckrue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upyolee ckpeniuBanue. Mcnoap3oBaHue aHaIu3UPYIOIIETO CKPEIBaHUs
JUISL OTIpeIeSIeHUsI TEHOTHITa OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJIOBAaHHUIO T€HOB. HapynieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTU. | eHeTHYEeCKue KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omoramMeTrHele M reTeporaMeTHelie OpraHu3mbl. HacnepoBanwue
MIPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl ”3MEHYMBOCTHU: HEHACIICICTBEHHASI U HACJICACTBEHHAS.
Ponb cpennl B HeHacJIeJCTBEHHOH U3MEHYHBOCTH. XapaKTepUCTUKa
MOAU(UKAIIMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIi psijl U BapualluOHHASI KPUBAs.
Hopma peakumu npuszHaka. KoauyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU M HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrtBeHHas, WM TE€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWMHAaTHBHaS
W3MEHYUBOCTb. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOM
W3MEHYUBOCTU. MyTalimoHHasi u3MeHUUBOCTh. Kitaccudukanus myTanuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MpUYHHBI MyTaluid. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HacliecTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BuesnepHas HacieACTBEHHOCTh U U3BMEHUYHUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YyeJIoOBeKa: reHeaJornaecKui, OJIM3HEIIOBLIN, IIUTOTCHETHYCCKHUI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, '€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacnencTBeHHble 3a00JeBaHUS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
0OJIe3HU ¢ HACJEJCTBEHHOM MPEaPacoIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTnueckue UM TreHeparuBHbIe MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPO(PIIAKTUKHA U JICUCHUS TeHETUYECKUX
Oose3Hel. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHKE. 3HAUECHHUE MEAUIIMHCKON
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUU TCHETHYECKUX 3a00JICBaHUN YeIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr w  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBaHHE U €0
IUTOTCHETUYECKass OCHOBa», «3aKOH PACHICIUICHUSI W €ro IHUTOT€HETUYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpuaHoe  CKpelluBaHUEY,
«llutonornyeckue OCHOBBI JTUTUOPUTHOTO CKpELIMBaHUs, «Metio3y,
«B3aumozpencTBue aJUIENbHBIX T'€HOB», «l'e€HeTHdeckue KapTel pacTEHUH,
J)KUBOTHBIX MU 4YejoBeKa», «l'eHeTwka mosa», «3aKOHOMEPHOCTH HAaCJIeJIOBaHMUS,
CUCIUICHHOTO ¢ moJioMm», «KapuoTumbl uYenoBeKa M JKUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukamonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThY.

O6opynoBaHue: MOJEIU-aNIUIMKAIM  «MOHOTHOpHUIHOE CKpEelIiBaHUE,
«Henonnoe nmomMunHupoBaHue», «JurnbpuaHoe ckpenmBanuey, «llepexpéct



XpOMOCOM», MHKpPOCKOI M MHKpompemnapaT «Jlpo3zopuna» (Hopma, MyTanuu
(GbOopMBbI KpBUIBEB U OKPACKH TeNa), repoapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHast pabota No 5. «/3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPpO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabGoparopnas pabota Ne 6. «3yuenue MoaupuKarmoHHON U3MEHYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOM.

JlabGopaTtopHas pabora Ne 7. «AHamM3 MyTanuid y JIpo30(HIbl HA TOTOBBIX
MHKpPOITpEnaparax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkunsi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexumsi Kak Hayka M IpolecC. 3apOXKIACHUE CEJIIEKIUU U JIOMECTUKALUS.
Yuenue H. . BaBuioBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MpOUCXOXKACHUA JOMAIIHUX XUBOTHBIX. CoprT,
OpoOJIa, ITaMM.

CoBpeMeHHbIE METOJIbI CeIeKIUU. MacCOBBIM U MHANBUIYAIBHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIllEHKAa 3KCTepbepa. bIM3KOpoACTBEHHOE
ckpemmBanue — HUHOpuAWHT. Ywucras nuHusA. CKpelmMBaHWE YWCTHIX JIMHUH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPHUIAMHT.
Otpanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHbIH MyTareHes M
MOJIYYEHUE TONUIUIONJOB. JlOCTMKEHHUS CENEKIMA PACTEHHH, J>XUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanusi pexkomOunantHod JIHK wu Tpancrennsix opranuszmon. Kierounas
uHXeHepus. Kierounsle KynbTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KionupoBaHue BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITudeckue  npodbimembl. [MO  —  reHeTHYecKHu
MOU(MUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuupbr u cxembl: kKapta «lleHTpBI MNPOUCXOXKACHHS U MHOTOOOpa3Hs
KYJbTYPHBIX pacTeHui», «[lopoabl TOMalHUX KUBOTHBIX», «CoOpTa KyJIbTYypPHBIX
pactenuity, «OTnanéHHas rudpuausaius», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OObEeKThl OuoTexHONOTUN», «KieTouHble KyJabTypsl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHoC r€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIJIONO0B JUKHUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble ¥ NpPaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOJABl W JOCTHIKEHHUS CEJIEKIMHW PACTEHUU W
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOHUCHBITATEIBHBIM  Yy4acTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOpPATOPHUIO
arpOyHHMBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLUMOHHAS
Teopust U €€ MecTo B OMoNOruu. BiusiHue 3BOJIIONUMOHHON TEOpPUM HAa pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBoMOIUU. [lameoHTOMOrMYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIGHHST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpadguueckue: cxoncTBo u paznuuue GpayH u ¢haop MaTEpUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJACTBA W PA3NHUUAS AMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJOTUYHbIE,
pyAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTed y Bcex
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IIpeanochbliku BO3HUKHOBEHUS
JapBUHU3Ma. J[BHKYIME CHJIBI 3BONIONMU BUAOB 10 JlapBuHYy (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
0opn0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernyeckas teopus 3Bosronuu (CTI) u €€ 0OCHOBHBIE MTOJIOKEHHS.

MuxkposBostorus. [lomymnsus kak eAMHKUIA BUAAQ U SBOJIOLIUH.

JBrxymue cuiibl ((pakTopbl) 3BOMIOLMH BUAOB B Ipupojae. MyTalmOHHBINA
mpolecc ¥ KOMOWHATUBHAs W3MEHUYMBOCTH. [lomyNslMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTpanus.

EctectBeHHbIil 0TOOp — HampaBisiiomuii  (aktop 3BomOnuH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsr
PUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(h03bl U UAKOAJANITALIUH.

Bun wu BumooOpazoBanme. Kpurepumm Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIeCcKoe.

MakpoosBomonusi. DopMbl  IBONIOIMUU:  (uUileTUYECKasl, JIUBEpreHTHa,
KOHBEpIreHTHasl, napasuiesbHas. HeoOpatuMocTs 3BOTIOLUN.

[IpoucxoxieHne OT HeCNeUHATM3UPOBaHHbIX NpenkoB. IIporpeccupyronas
crenuanu3anusa. AIanTUBHAs paaualysl.

JlemoHcTpanum:



[Toptpetsr: K. JIunuei, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppObI  3a
cyuiecTBoBanue», «EctecTBeHHbIH 0TOOPY, «MHOr0o00pa3ue COpTOB pacTEHU»,
«MHorooOpasue  mopoa  KMBOTHbIX»,  «llomymaumm»,  «MyTtaunoHHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Wamoamantauumn», «OO0mas aereHepauus,
«/IBmkymue cunbel 3Bosonuny, «Kapra-cxema wapmipyra myremectBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHUEy», « IKOJIOTHUECKOE BUI000PAa30BAHUE).

OO6opynoBaHMEe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAaCKH,
HAOOp IUIOMOB M CeMsiH, KoJuteKiusi «[Ipumepsl 3aluTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHuE TOJOBHOTO MO3Tra O3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
HMCKOINA€MbIX JKMBOTHBIX M pacTeHUi», Moaenb anmukanus «llepexpéct
XpOMOCOM», BJaxHble npenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYLWIKW», MUKpomnpernapaT «/po3oduna» (Hopma, MyTanuu GOpMbI KPbLILEB U
OKpacCKH TeJla).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB 1O MOP(DOIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onucanue nmpucocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HU Ha 3em.Ie.

JloHay4yHbBIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THIIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHe3 M TaHCmepMmus. XUMHYECKas
HBOMIOIUSL. AOHMOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCNEPUMEHTAIBLHOE TTOATBEPKICHUE XUMUUECKOM IBOJIOIMU. HavanbHbie Tamnb
ounonornyecko »Bomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. IlepBble KIETKM M HMX IBOIIOIUA.
®opMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUH,
OPAOBUKCKHH, CHITYPUHUCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaniHo3oickass 3pa W €€ mNepuoApl: NaAJICOr€HOBBIM, HEOTCHOBBIM,
AHTPONOTECHOBBIN.



XapakTepucTUKa KJIUMaTa U reoJIOTMYecKuX mporeccoB. OCHOBHBIE 3Tambl
HBOJIFOIIUU PACTUTEIIBHOTO W JKHBOTHOTO MHpa. Apomop}o3bl y pacTeHHl u
KUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOTO MHpa KaK OTpaKeHHE H3BOMOUUHU. (OCHOBHBIE
CUCTEMATHUYECKUE IPYMIbl OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTHA KaK Hayka. Pa3Butue npeacraBieHnui o
IPOUCXOXKJICHUH YeJoBeka. Meroasl H3ydeHHsl aHTpororenesa. (CxoacrBa u
pa3nuyuMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETTOBEKA.

JBmxymue CHJIbI (pakTopsr) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIH 0TOOp. OOIecTBeHHBIA o00pa3 KHU3HH,
U3TrOTOBJIEHUE OPYIUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKku, YenoBek
yMenblid, YemoBek npsaMoxonsmui, YeroBek HeaHAEepTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHusi, 00bEM IrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

YenmoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachkl:  €BPONEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpajioMjHas  (PKBATOpUAJbHASs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  YepTsl  MNPUCHIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHUA. EJMHCTBO yeIOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetsi: ®@. Peau, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabnuubl u cxembl: «Bo3HukHoBeHue CoJIHEUHOUM cucTteMbl», «Pa3BuTue
opranudeckoro Mupay», «PacturenpHas kinertka», <«OKMBOTHas  KJIETKay,
«IIpokapuotnueckas kieTtka», «CoOBpeMEHHas CHUCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHSI YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMUYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenue moam», «peBuune moam», «llepsbie
COBPEMEHHBIE JTI0U», «HeToBeuecKue paco».

O6opynoBanue:  Myisiku  «lIpoucxoxxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHIEPTajblld, KPOMAHBOHIIA), CIJEHKH WU
W300pKEHUST KAMEHHBIX OpYyJIud TEpPBOOBITHOTO dYeNoBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TeoxpoHoyoruueckas Tabnuna, koyuiekuus —«Dopmel
COXPAHHOCTU UCKOTIAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUHN U
YKUBOTHBIX B KOJUJIEKIUSX).



OKcKypeust «IBONIOLKA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHbBIN WIH KPAaeBEAUECKUI My3€el).

Tema 3. Oprann3Mbl 4 OKpY:KaIas cpeaa.

DKOJI0rHs KaK HayKa. 3aJa4yd ¥ pa3zeibl SKOJOTUHA. MeTOobl 3KOJIOTMYECKUX
UCCJIeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHUsI OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3yIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccudukamuss 3KOIOTHYECKUX (PaKTOPOB:
abuoTHueckue, OMOTHYECKHME U aHTpONoreHHsle. JlelcTBUE HSKOJIOTMYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAU3M.
[Ipucnocobnennst OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Bunabr OMOTHYECKHUX B3aUMO/ICHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusm, koomnepamus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadueHHE OWOTHYSCKUX B3aUMOJICHCTBHI JUIS CYIIICCTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKM nNomyjsiuud. OCHOBHBIE I1OKA3aTENH
MONYJISIUUN: YUCJIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJnHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ perysuus.

JlemoHcTpanum:

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabnuubl u cxembl: kapta «I[Ipupogubie 30HbI 3emuan», «Cpeabl oOUTaHUS
opranu3zMoBy», «®Potonepuoausm», «llonmynmsauun», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NOMyJISINK UHPy30pun-TyPenbkm», «[lumessie nenm».

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUI U3
Pa3HbIX MECT OOUTaAHUS».

JlabopaTtopHas pabora Ne 4. «BiusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISUN Pa3HBIX BUAOB
pacTeHUI.

Tema 4. CooO1iecTBa M 3K0JI0rMYeCKHE CUCTEMBbI.

CooOmecTtBo opranu3smMoB — OuorieHo3. CTpyKTypbl OHOIEHO3a: BHUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHanTtel. CBA3U B
ouoIeHose.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucremMe W
ouoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHThl 3KOCUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckne (MUIIEBbIE) YPOBHU OHKOCUCTEMBI. [lMileBble LENW U CETH.
OcCHOBHBIE TIOKa3aTeNId SKOCUCTEMBbI: OHOMacca, MNPOAYKLUHA. DKOJIOTUYECKHUE
nUpamMuibl: TPOAYKIUHU, YHCICHHOCTH, Ouomacchl. CBOWMCTBA 3KOCHUCTEM:
YCTOMUYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
VI [IUPOKOJIIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ SKOCHUCTEMBL.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonorndeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCHCTEM B YPOOIKOCHCTEM.

buopasznooOpaszue kak (axtop ycroiunBoctu sKocucreM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HoOoOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panutipi, coctaB u CTPyKTypa
ounocheprr. XKuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OMocdepbl Kak
r100aIbHOM 3KOcHCTEeMbl. J[MHaMHMueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LUKIIbI 3JIEMEHTOB (yIiepoJa,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIITH.

UYenoeuecTBO B 6rochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHS B Orocdepe.
['11oGanbpHBIE IKOJIOTHYECKUE TTPOOIESMBL.

CocyuiecTBoBaHUE IPUPOJIbI " YEJI0BEYECTBA. CoxpaHneHue
Oropa3zHooOpasusi Kak OCHOBa yCTOHYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
YOPABJIEHUS MPUPOJHBIMU pPECypcaMHM MW MX HCHOIb30BaHue. JlocTmxeHus
OMOJIOrMH U OXpaHa MPUPOIBI.

JleMoHCcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«[Ipupoansie coobmectBay, «llenn nuranus», «IKOJOTHYECKas MNHpPaAMUAAY,
«buocdepa n yenoek», «IKocUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCUcTeMa
XBOMHOro Jjeca», «buoneHos BomoéMa», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JCUCTBUSA HAa NOPUPOAY», «BaxkHeWmMe HCTOYHUKHU
3arpsi3HEHMsI BO3/lyXa U TPYHTOBBIX BoA», «[louBa — BaxkHelIIas cocTaBisiolas
ounochepr», «PakTopel Aerpaganuu nouBy», «llapHukoBeliil 3dpdexr», «DakTopbl
PaIMOAaKTUBHOTO 3arpsizHeHus Oumocdepsl», «OO0mas cTpykrypa Ouocdepsb»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBI »dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

OOopynoBanue: Mopenb-anmaukanus «TunuuHble OMOUEHO3bI», TepOapuii
«PacTurenbHBIe COOOIIECTBAY, KOIUIEKINHA «bHoLeH03», «BpeauTenn BaKHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TrepOapum W KOJJIGKIIMM PpPACTeHUUH U
YKUBOTHBIX, MPUHAMJIEKANIUE K PA3HBIM 3KOJOTMYECKHM TpylnaM OJHOIO BHJA,



Kpacnas knura Poccuiickoit ®enepannu, H300paxKeHUss OXpPaHIEMbIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUS K pe3ysbTaTam
OCBOGHMs  OOyvalolIMMHUCSA TNpPOrpaMM cpeaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS mpeameTa «buomorus»
BBIJICJICHBI CIEAYIONINE COCTABIISIOIINE: OCO3HAHHE OOYYarOIMIMMUCI POCCUHCKON
rPaXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEICNeHNI0, HaJlu4yhue MOTHBalMM K  oOydeHHio  Ouojoruw,
[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JUYHOCTHM HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM MU HCTOPUYECKUX TPAAUIMUN pPa3BUTHUS OHUOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, HNPUCYLIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUWE HSKOJOTMYECKOrO0 MPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTh LIEJIA U CTPOUTD KU3HEHHBIEC TIIaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS mHpeameTa «buonorus» AOCTUTarTCA B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPaJIALIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHATHIMU B OOIIECTBE TMpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TIpOIIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPCHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJa U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACICIUI0 U
TPpAAUIHASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOSIE U
OKpY>Karolen cpeae.

JlnyHOCTHBIE peE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JOJDKHBI OTPaXKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IEeCTBa, PaCHIUPEHUE >KU3HEHHOTO
OMBITA U OMbITA JCITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBIICHUU
BOCIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U IPABOMOPSIAKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEITEABHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMA [IEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJICAOBATEIHLCKUX 3a7a4, YBAXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB MpPH OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIILHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TPaXKTaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIE€pE]
Ponunoi, ropaoctu 3a CBOW Kpau, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIICINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OMOJIOTHMH, TMOHUMAHUS 3HA4YE€HHUs] OWUOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBA;

uaenHas yoexxJI€HHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amure OTeuectsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE peIIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHYMBOTO OYIyIIIEero;

OTBETCTBEHHOE OTHOLLIECHUE K CBOUM POAUTEISAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO TIPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIICHUIA;



IMOHUMAHUE YMOLIMOHAIBHOT'O BO3JACUCTBUS JKUBOU IIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMUPOBAHMS KYJIbTYPbI 310POBbSl U
IMOIMOHAJBLHOTO 0JIAaronoJIyuns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a KU3HU
(3mopoBO€  TUTaHWE, COOJIOJEHHE TUTMEHWYECKUX TMpaBUJl U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, peErysipHas ¢uznueckas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE I1IEHHOCTH TPaBUJ HHJIUBUIAYAIHHOTO W  KOJUIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCEACTBUN M HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MaCcTepPCTBa, TPYAO0JI00UE;

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATh TaKyl0 J€ATEIbHOCTD;

MHTEpEC K pa3InyHbIM cdepam npodhecCHOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccun W peanu30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpA30BaHHMIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAaHUPOBAHUSI TIOCTYIIKOB M OLEHKH WX BO3MOXHBIX TMOCIEACTBUM IS
OKPYXarOUIEN CPEIbL;

OCO3HaHUE TJI00AILHOTO XapakTepa 3KOJIOTHYECKHX MPoOJieM M MyTell uX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPU HU3YYECHUU OHOJIOTHH
3HAHUST W YMEHUS TMpPU PEHICHUH TpoOJeM, CBSA3aHHBIX C PalMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TpaBWJI  TOBEJAEHUS B IPUPOJIE,
HaIMpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BpEd  OKPYKaArOUIEH
OPUPOAHON Cpene, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
NOCJIEICTBUA NIPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH JKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMM B IO3HABAaTEIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH dKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOI'O Ha JHMAJIOTE
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMUTATEIbCKOW KYJBTYpPbl Kak CpEACTBa
B3aUMOJICHCTBUS MEK]1y JIFOJbMH M MIO3HAHUS MUDA;

MOHUMaHUE crnerudUKd OUOJIOTUM KaK HayKd, OCO3HaHUs €& pojiu B
(GOpMHpPOBAaHUM PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEITOCTHOTO
NPEICTaBICHUA 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE MPUPOJIbI, YeJOBEeKa U
oOIIEeCTBa, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOJeM
COXpPAHEHMS IPUPOJIHOIO PABHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTU OHMOJOTUU AJII COBPEMEHHOM LMBUIM3AINU:
oOecrieyeHus: HOBOI'O YpPOBHS Pa3BUTHA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHble  MpOOJIEMbl  pPa3BUTHS
4eJIOBEUeCTBa, MOKCKA MyTeH BBIXOAA U3 INIOOANBHBIX IKOJOTUYECKUX MPOOIeM U
oOecrieyeHus:  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJIOTMYECKHUX 3HAHUH B LEISIX
NOBBILIEHUSI O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAJILHOM IpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

MMOHUMAHUE CYLIHOCTH METOJOB ITO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh MOJyYaeMble 3HAHUSA I aHalId3a U
OOBSICHEHUSI SIBICHUI OKPYXAIOIIEr0o MUPAa M MPOUCXOISAIMINUX B HEM M3MEHEHUH,
yMEHHUE JeNaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4YHBIX (DAKTOB U
MMEIOLIMXCS JAHHBIX C LIEJbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHOJOTMYECKUE 3HAHMS IS
pelieHus mpodyieM B peaibHbIX )KU3HEHHBIX CUTYAlIHAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO AEITENBHOCTD HHIANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTb K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHWM MO OWOJIOTUU B
COOTBETCTBHUHU C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHMS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHayYHbIe TOHATHSA, OTpPaKarolue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa H CHeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTeMa, Hay4YHbIM (akT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleIoOBaHHe,  HaOJIOJeHHe,  HM3MEpPEHUE, OKCIEPUMEHT U JPYTrux),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBHS (TIO3HABAaTEIbHbIE, KOMMYHUKATHBHBIE,

pEryJISITUBHBIE), o0ecreunBaroIIre dbopmupoBanue (GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMU OOydYaloIIUXCsi, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC MEXKIUCITUTUTHHAPHBIC,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHble JEHCTBUS B
MTO3HABATEIBLHOU U COI[MAIIBHON ITPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIETro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbLHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOATENTFHO  (OPMYIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMS, KiIacCupUKaAIIUU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3U C JPYTUMH MOHSITUSIMH);

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

WCITIOJIB30BATh OMOJIOTUYECKUE TTOHATHUS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUIN
YKUBOW NPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IyKTHUBHBIE, IO
aHAJIOTHUH), BBIABJIATH 3aKOHOMEPHOCTM W MPOTUBOPEYHUS B paccMaTPUBAEMbIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa TUTSt MpeCTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUW B M3y4ae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKkK€  TMPOTUBOPEUMH  Pa3HOTO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
nH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMBbI C YYETOM aHaIM3a WMEIOIIMXCS
MaTepUaIbHBIX H HEMATEPHUATbHBIX PECypPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTD, OIICHMBATh COOTBETCTBHE PE3YJILTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTEACTBUHN ACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHSI;

pa3BHUBaATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIIBHOCTH,
HAaBBIKAMHM  paspenieHus: MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUBI JICITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAaHWSI, €T0 WHTEPHpPETAlHNH, MPEeoOpa3OoBaHUI0 W TPUMEHEHUIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TIPOEKTOB;

(GbopMUPOBATh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyll B 00pa3oBaTEIbHON
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh  IPUYMHHO-CIICJICTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHl IJis JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIOJNIYYCHHBIC B XOJE PCIICHHUS 3aJa4yd  Pe3yJIbTaThl,
KPUTUYECKU OTICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYallUsAM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOCO00B
JeUCTBUS B MPO(ECCHOHANBHYIO CPENY;

yMETh TIEPCHOCHTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JIaCTH
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTh MIPOOJIEMBI U 33/1a4H, JIOMYCKAOIINE aJIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpPMAIUH (TEKCTEe YU4eOHOTO
nocoOws, HAYYHO-TIONMYJSIPHOW JIUTEparype, OHOJOTHYSCKUX CIIOBApsSIX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUJIOB M (DOPM MPEACTABICHUS, KPUTHUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

bopMyIUPOBATH 3aMpPOCHl U MPUMEHSATH PA3NHMYHBIE METOJbI MPU TIOUCKE U
orbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCITOJIB30BAHUS Pa3INIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHUS
ounosornueckor nHpopmaruu (Cxembl, rpaduku, TUarpaMMbl, TaOIHIbI, PUCYHKH
" ApyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckol HWHPOpPMANMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HaTJIATHOCTH;

BIAJCTh  HABBIKAMH  pAcloO3HaBaHWA HW  3alUThl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue yHUBePCAIbHBIMH KOMMYHHUKATUBHBIMU J1eCTBUAMM:

1) obmmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JINAJIOTE WJIM JUCKYCCHHM MO CYLIECTBY OOCYyKTaeMol TeMmbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeJiaraeéMomn
3aJlayy, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaIora Ui JUCKYCCUN);

pacmo3HaBaTh HEBEpOATBHBIE CpEACTBA OOIICHUS, TOHWMATh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, IMPEANOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMUA CIIOCOOAMHU OOIICHUS M B3aUMOJICUCTBUS, TTOHHUMATh
HAMEPEHUS IPYTUX JOJICH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO U JIOTMYHO HM3JIAraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSITeJIbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYJTbHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C y4€TOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA;



NPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BLIBATH WU
KOOPJAWHUPOBATh JCUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBUU,
pacmpeiensiTh pojad ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OIICHMBATh KAaue€CTBO CBOEro BKJAJa U KaXJOr0 y4YacTHUKA KOMAaHIbl B
o0l pe3yJsibTar 1o pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOCKTHI, OILEHHBATh UJEHU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpAKEHUE, OBITh MHUIIUATUBHBIM.

OBJaieHne YHMBEPCAIbHBIMH PEryJATHUBHBIMU AeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIs BBISIBICHHUS NPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU I1I€JIEBbIE M CMBICIOBbBIE
YCTAHOBKHM B CBOMX JCHCTBHSX M MOCTYMKAax MO OTHOILICHUIO K JKUBOU MPHUPOJE,
CBOEMY 3710POBBIO U 3/I0POBBI0 OKPYIKAOILINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIbHYIO NI€SITEIbHOCTh, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIIbHON
JEATENIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO  COCTABJISITH IUIAaH  pPEIICHUS MpodsieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANIOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JiefaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pElICHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW HPYIUIIUU B
pa3HBIX 00JIACTSX 3HAHMM, IMOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IENSIM;

BIAJ€Th HABBIKAMHM  TO3HABATENBbHON  pedJeKkcHud KaK  OCO3HaHUS
COBEpIIAEMbIX JEHUCTBUM UM MBICIUTEIBHBIX MPOILECCOB, HMX pPe3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOI'O PEIICHHUS;

YMETh OIIEHMBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUA IO UX
CHUIKEHHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IPU aHaJIU3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsTHE CeOST M IPYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA,

IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYTHX IIPU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

IIpHU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTrOro YeI0oBeKa.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3ynbTaThl OcBoeHUs mporpamMMbl COO mno Ouoioruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buosorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHUIO, HHTEPIIPETALUU U
peoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYSHHIO HOBOTO 3HAHUS U
IPUMEHEHHIO 3HAHUM B pa3jMuYHBIX y4eOHBIX CUTYallUAX, a TaKkKe B pealibHbIX
KU3HEHHBIX CUTYyallusiX, CBA3aHHBIX ¢ Ouosoruedd. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABIICHBI IO F0JIaM 00yUYEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydyeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIW O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 33/1a4;

YMEHHUE PACKpbIBATh COJIEpKaHUE OUOJIOTMYECKUX TEPMHUHOB M TOHSTHH:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (0OMeH BEIIeCTB M IIpeBpallieHue
HHEPrum), TOMEOCTa3 (CaMOpEryJysilus), YpOBHEBasE OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLKA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIETOuHas, XPOMOCOMHas,
MyTal[MOHHAs, UEHTpaJibHasg JOrMa MOJEKYJIsipHON Ouosioruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) n y4ueHus (0 LEHTpax MHOTO0Opasus u
MPOUCXOXKJCHUS KyJIbTYpHbIX pactenuit H. . BaBuioBa), onpeaensTs TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METO/IaMU HAYYHOI'O IMO3HAaHUS B OMOJIOTUU: HAONIO/IEHNE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3anusi U MpOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJyYEHHBIX



pe3yIbTaTOB, MCIIOJIB30BAHHBIX HAYUYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
YKapHOT, OJHOKIETOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHAa BEILECTB U NMPEBpALICHUSI SHEPTUU B KIETKEe, (DOTOCHHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHUS, WHIUBUIYAIbHOIO pa3BUTUS  OpraHu3Mma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JUIsI OOBSICHEHHS] OMOJOTUYECKHUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHUS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOU
XKU3HU C 1eJIbl0 o0ecreyeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY KaIOIUX JIOAEH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEICHUS B OKpPYKaroLIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTMM  JIE  PAIMOHAIBLHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHblE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
OUTUOPUIHOE CKpeIllMBaHUE, CLEIUICHHOE HacjielIOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBaHUS JUIsl TIpeICKa3aHus HacleIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMOJHATH JIA0OpAaTOpHBIE M MpaKkTUYeCKHe padoThl, cOOI0IaTh
npaBuiia pu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HH(OOPMAIIHIO
OMOJIOTMYECKOTO  COJIEP)KaHHUs, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(POPMAILIMH, HAYYHO-TIOMYJIIPHBIC
MaTepHualibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHMI B OHMOJIOTHUH,
MEAHNIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011128 OMOJIOTHYECKYI0 MH(POPMAILIUIO M3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUITHBIN anmapaT OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeameta «buonorus» ¢ 11
Klacce JOJIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTMU B CUCTEME HAYYHOIO
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBAHMHM COBPEMEHHOIl €CTEeCTBEHHO-
HAy4YHOW KapTHHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOEKHbIX YUY€HBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS dKU3HEHHBIX 33/1a4;

YMEHHUE PACKpPhIBATh COJIEpKaHUE OWOJIOTHYECKUX TEPMUHOB W TOHSITHM:
BU/I, TIOMYJISALINSI, TeHOMOH, SBOJIOLMS, ABUKYIINE CUITBI ((PAKTOPHI) IBOJIOIUH,
IPUCHIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHE (AKTOPHI,



DKOCHUCTEMA, MPOJIYUEHTH, KOHCYMEHTBI, PEAYLEHThl, LENH MNUTaAHUS,
HKOJIOTHYECKAs TpamMua, OnoreoreHos, onocdepa;

yMEHUE Wu3jaratb OWOJOTHYECKHEe Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K. M. bapa, depenoBanusi TJIaBHBIX HalpaBICHUN U
nyteit sBomonuu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnazackoro),
OTIPEICIISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO TMO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMUCAHUE MKHUBBIX CUCTEM, IPOIIECCOB U SIBJIICHWM, OpraHU3alus U MNpPOBEJACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXAY HCCIECIYEeMbIMU BEIUYMHAMU, OOBSICHEHHUE TMOJyYEHHBIX
pEe3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHUM, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH MOJIYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTHUYECKHUX
OOBEKTOB: BHUJIOB, TOMYJISIIIUNA, NPOJYIEHTOB, KOHCYMEHTOB, pEIyIIEHTOB,
OMOTreOlIEHO30B M HIKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEIACTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOIO OTOOpa, BHJI000pAa30BaHMS, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOINOIE€HHBIX HM3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LUKJIOB B Ouocdepe;

yMEHUE MPUMEHSATH TOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
IPOLIECCOB U SIBJICHUU, JJISl NPUHATUS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LEeNpl0 obecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY KaIOILUX JIOJEH, COOMI0/IEHNs HOPM IPaMOTHOI'O MOBEICHUS B OKpYyKarolen
OPUPOAHON cpele, MOHMMaHWE HEOOXOJMMOCTH HCIHOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TPUPOIOTIOIH30BaHNUS;

yMEHHUE pelaTh dJIEMEHTapHbIE OMOJOTUYECKHUE 3aJ1ayl, COCTABJISTh CXEMBbI
NepeHoca BEIeCTB U DHEPTUM B IKOCHUCTeMax (LIeTH MUTaHuUs);

YMEHHUE BBINOJHATh JIA0OpAaTOPHBIE M MpaKkTUYeCKHe padoThl, COOJ0IATh
npaBuia npu padbote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAaHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HHGHOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-TIOMYJISPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001128 6MOJIOTHUYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KonnuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabnusie IIpakTunyeckue
NMporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
b 2 :
HONOTHA Rax Hayxa 05 https://m.edso0.ru/7f41c292
JKuBbie cucTeMbl U UX OpTaHU3aUs 1 bubmmorexa [JOK
p . https://m.edso0.ru/7f41c292
XUMHWYECKUI COCTaB M CTPOCHHUE KIICTKH 8 1 bubmorexa TIOK
P https://m.edsoo.ru/7f41c292
KuznenestenbHOCTh KIETKU 6 Bubamorexa [IOK
A https://m.edso0.ru/7f41c292
Pa3zMHOXeHME U MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
HacnencrBeHHOCTh M1 K3MEHYUBOCTD 3 15 bubmuoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3smMoB. OCHOBBI 3 bub6mumorexa LIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE BpeMmst 1 bubmorexa [TOK
p p https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



11 KJIACC

KounuectBo yacos JJIeKTPOHHBIE
No 11/ HanmeHoBaHMe pa3/eioB U TeM Komrrpoapmeie  Tpaktuseckue (uudposbie)
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypest
bubmuorexa [JOK
BOMOMKOHHAS OHOTOrAA o L https://m.edsm])-.[ ru/7f4lcc74
Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
OpranusMsbl 4 OKpyKarouias cpeaa ) 1 Bubmmoreia LIOK
https://m.edsoo.ru/7f41cc74
Coo011ecTBa 1 SKOJOTUYECKHE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
PeszepBHoOe Bpemst 2 bubmotera [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos JIEKTPOHHbBIE
Ne Mara nudposbie
n/m Tewa ypoka Bcero Kontpobubie  Ipaxtirieckie u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoTsbl
pecypcsbl
bu6mmoreka [JOK
buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU PUPO/IBI.
[TpakTnyeckas padora Ne 1
«Hcnonb3oBaHKe pa3IMYHbIX 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e6122
METOJIOB TPU U3YUYECHUHU
OMOJOTUYECKUX 0OBEKTOBY
buosiornyeckue cuctemsl, MpoIecchl 1 bubnnorexa [HOK
U UX U3y4EHHUE https://m.eds00.ru/863e6564
XHUMUYECKUH cOCTaB KJIeTKU. Bona u 1 bubmuoreka [JOK
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
bu6muorexa [JOK
benku. CoctaB u cTpoeHne OeIKoB 1 httos://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKUE
KaranuzaTtopsl. JlabopaTopHas
pabota Ne 1 «3ydenue 1 05 bubnuorexa [JOK
KaTAJIMTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHIIa3bI
WJIU KaTajasbl)»
VrineBoasl. JInnuasl 1 Bubmorexa ITOK

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




bu6mmoreka [IOK

8 Hyxentobsie knenotsl. ATO https://m.edso0.ru/863e6d5c
9 Hcropust u MeTOIbI M3y4EHHUS bubnnorexa [IOK
kietku. Kietounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nemnoctHas x«xuBast
cucrema
CtpoeHue 3yKapuOTHYECKON KIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHne cTpoeHus KIETOK bu6nuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuil IO MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOTIpErapaTax U ux
OTIHCaHUE
bu6mmoreka [{OK
12 OOMEH BEIECTS HIH META00MH3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 dotocmrres. Xemocrres https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 dmepreTieckuii 0bmen https://m.edso00.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. Jleaenue
KJIeTku. Muro3. JIabopatopHas BuGmmorexa [OK
15 pabota Ne 3 «Habmronenne Murosa B 0.5 httos://m.edsoo.ru/8637dcA
KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MHKpOIIpenapaTax»
16 buocunres 6enka. Peakius bu6mmoreka [JOK
MAaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancriuus — Guocuntes benka https://m.edso0.ru/863e796e
18 Hexnerounsie popmbl )xu3HU — bubmuorexa [JOK



BHUPYCBI

https://m.edsoo.ru/863e7540
Bbu6mmorexa [JOK

19 @OpMBI pa3sMHOKEHHS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmorekxa [JOK

20 Meii

eHos https://m.edso0.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHE MTOJOBBIX
KJIeTOK. OIJI0/I0TBOPEHHE.
Jlaboparopnas pabota Ne 4 bubnnorexa [JOK
21 0.5
«/3yueHne CTpOeHHS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
99 WNupuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnuoreka [IOK
HACJIEeACTBEHHOCTH U U3MEHYUBOCTU https://m.edsoo0.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBaHUS
24 pU3HAKOB. MOHOTHOpUIHOE bubmmorexa [JOK
P ] puA https://m.edso0.ru/863e8878
CKpENIMBaHUC
UTHOPUTHOE CKPEIIMBaHUE. 3aKOH
25 §C3aBI/II:():I/Ii[/IOI‘O Hapcnue1 OBaHWSI bubmmorexa [JOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CueruieHHOE Hacle0BaHUE
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbratoB bub6nuoreka [IOK
26 0.5
MOHOTHOPHIHOTO U TUTHOPUTHOTO https://m.edso0.ru/863e8c60
CKpEIIMBaHUA y IPO30(HIIBI Ha
TOTOBBIX MHKpOIIperapaTax»
27 I'enernka mona. Hacinenosanue bu6mmoreka [IOK



28

29

30

31

32

33

34

MMPU3HAKOB, CICIIJICHHBIX C ITOJIOM

N3menunBocTs. Henacnencrsennas
M3MEHYUBOCTh. JIabopaTopHas
pabota Ne 6. Mzyuenue
MOAU(UKAITMOHHONW N3MEHYHBOCTH,
MMOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapHallMOHHON KPUBON»
HacnencrBeHHas "3MEHYMBOCTb.
JlaGopatopnas paborta Ne 7.
«AHanu3 MyTanui y 1po3oduiisl Ha
TOTOBBIX MHUKpOIIperapaTax»

I'eneTnka uesoBeka

PesepBHbIil ypok. O60011eHNE 11O
TeMe «HacnencTtBeHHOCTS U
U3MEHYHUBOCTH OPTaHU3MOBY

Cenexuus Kak HayKa U Ipoliecc

MeToabl U AJOCTHKEHUS CEJIEKIUH
pacTeHUI U )KUBOTHBIX
buorexHonorus kak orpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

0.5

0.5

https://m.edso00.ru/863e8c60

Bbu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bu6nmorexa [JOK
https://m.edsoo.ru/863e8efe

bubmnoreka [IOK
https://m.edsoo.ru/863e8d78

Bbu6mmorexa [JOK
https://m.edsoo.ru/863e9214

bu6mmorexa [JOK
https://m.edsoo.ru/863e9214

bu6mmorexa [JOK
https://m.edso00.ru/863e9336




11 KJIACC

MaKpO3BOJIIOIUU

KosnuecTBo yacos DJIEKTPOHHbBIE
Ne Mara nupposeie
n/n Tewa ypoka Bcero Konrpoapibie  Hpaktirieckite H3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI

pecypcsbl

OBOJIOLUS U METO/IBI €€ N3YUEHMUSI 1 bubmmorexa LIOK
https://m.edsoo0.ru/863ea20e

HcTopust pa3BuTHs NIpeCTaBICHUN 1 bubnnorexa [JOK

00 3BOJIIOIIMU https://m.edso00.ru/863e9570
bu6mmoreka [JOK

Mukpoosomons ! https://m.edso0.ru/863e9cle

[Tonynsuus kak s3neMeHTapHas

€MHULIAa BUJA U SBOJIIOIUH.

Hl;6op§TopHI;;[ pabota Jﬁg 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6

«CpaBHEHME BUJIOB 110

MOP(}OIOrHYECKOMY KPUTEPUIO»

JIBmKyIme cuiibl (3J1IeMEHTapHbIC 1 bubnnorexa [JOK

(axTOpbI) IBOIIOLUH https://m.edso0.ru/863e9da4

N bu6mmorexa [JOK

EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0

PesynbTats! 3BOIIONNN:

HPUCTIOCOOIEHHOCTh OPTaHU3MOB U

BUJ000pazoBanue. JlabopatopHas 1 05 bubnmnorexa [JOK

pa6ora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde

IPUCIIOCOOIIEHHOCTH OpraHu3Ma u eé

OTHOCHUTEJILHOT'O XapaKTepay

Hanpasnenus u nytu 1 bub6nuoreka [IOK

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




Heob6patumocTts 3BOTIONNH

Ucrtopus xu3Hu Ha 3emiie 1 METObI

10 )
e€ n3ydeHus
1 ['MmoTe3bl MPOUCXOKACHUS KUZHU bubnnorexa [HOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMiie 1o 3pam u bubnmnorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIOLIH
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuyeckas padora Ne 1 bubnmorexa [IOK
13 0.5
«/3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHii U )KUBOTHBIX B
KOJUIEKLIHSAX
14 CoBpeMeHHas cucTema bubmmorexa [JOK
OpPraHU4YeCcKOro MUpa https://m.edso0.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIMS YeJIOBEKa (AHTPOIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBuxyiue cuibl (hakTopsbl) bubnnorexa [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJIUU IBOJIOLIUU
4eJoBeKa
18 UYenoBeueckue packl U IPUPOIHBIC bubmmorexa [JOK
aJanTalyy 4ejIoBeKa https://m.edsoo.ru/863eaea2
PesepHbiit ypok. O6001IeHue 1o
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
YKU3HU Ha 3emiie»
20 DKOJIOTHUs KaK HayKa
21 Cpenpbl 0O0uTaHMs U SIKOJIOTMUYECKHE bubnnorexa [JOK



(baxTopsI

AbGuotndeckue GakTopsl.
JlaGopartopHas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH

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

. bubmuoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [JOK
23 broTiecKHe GakTopel https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKHU
nomyssiuu. [TpakTuueckast padbora
24 Ne 2 «ITomcuéT IioTHOCTH 0.5
TOMYJISIIIAIA Pa3HbIX BUOB
pacTeHUiN
o5 Coo01iecTBa OpraHu3MOB — bubnuorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [JOK
(3x0cucTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTHUECKUE TUPAMUJIBI. bubnmorexa [JOK
N https://m.edsoo.ru/863eb5fa
CaoticTBa 3xocucteM. Cykieccus
28 [TpupoHbIE SKOCHCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas bubnnorexa [HOK
9KOCUCTEMA 3eMJIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS bubnmoreka [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onocdepe 3emin 1

33 CocytiecTBoBaHUE TPUPOJIBI U 1 bubnnorexa [JOK
YeJIOBEUECTBA https://m.edso00.ru/863ebale
PesepBHbIif ypok. O60011IeHHE TEMBI
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MpoBepsAEeMOro
pe3yJjabTaTa

1

2

3

4

5

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpPeIHEro 001ero 0opa3oBaHus

CchopMupoBaHHOCTh 3HAHUM O MecTe M pPOJU OHOJOTMH B CHCTEME
HAy4YHOT'O 3HaHMS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJI/Ie POCCHUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Ouosiorny; (yHKIMOHAIBHOW TI'PaMOTHOCTU 4YeJIOBEKa MAJIS PELICHHs

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMHUHOB H
MOHSITUI: KU3Hb, KJIETKA, OpraHu3M; MeTa0oIu3M (0OMEH BEILIECTB U
MpEBpaIICHUEe HHEPTUM), TOMEOCTa3 (CaMOpEryysius), YpOBHEBas
OpraHM3aIMsl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PETPOTYKIIHS),

HACJICACTBECHHOCTb, U3BMCHUYUBOCTL, POCT U PA3BUTUC

VYMeHue uznaratb OMOJIOTMYECKHe TEOPUH (KJIETOYHAas, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I. Mengens, T. Moprana, H.J1. BaBunosa) u
yuyeHus (0 IEHTpaX MHOroodpaszus M MPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii H.11. BaBunosa), onpenenars rpaHUlbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCEMAaM

YMeHue BIaAeTb METOJAaMU HAy4YHOTO TIO3HAHUA B OHOJNOTHH
(HaOnrofieHHe W OIMHCAaHUE JKUBBIX CHUCTEM, MPOLECCOB U SBIICHUM;
OpraHm3anusi ¥ TpOBEAeHHE OMOJOTHYECKOr0  AKCIIEPUMEHTA,
BBIJIBIDKEHHWE  TUIIOTE3bl;  BBISBICEHHE  3aBHCHUMOCTH  MEXKIY
HCCIICTyeMbIMU BEIIMIMHAMH, OOBSICHCHHE TOJTYyYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAyYHBIX IOHATHA, TEOpPUA U 3aKOHOB;, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU ITOJTYUYCHHBIX pe?;y.]'II)TaTOB)

YMeHHe BBIAENATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
IMPOKApUoOT HW JYKaApHOT, OOHOKJICTOYHBIX W MHOTI'OKJICTOYHBIX
OpraHU3MOB; OCOOEHHOCTHM  TIPOIIECCOB OOMEHa  BEIIECTB U
MpeBpaIIeHNs] dHEPTHH B KIETKe, (POTOCHHTE3a, IMIACTHYECKOTO U
OHEPreTUYecKoro  oOMEeHa,  XEMOCHHTE3a, MHUTO3a,  Meio3a,
OIUIOZIOTBOPEHHS,  PAa3MHOXKCHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opranusma (OHTOT€HE3)



VYMmenune MNPUMCHATH MOJIYYCHHBIC 3HAHUA JJIA O6'b$ICHeHI/I$I
OMOJIOTHYECKHUX TMPOLIECCOB U SIBICHUM, IS MPUHATHS MPAKTHUYECKUX
pelIeHni B MOBCEAHEBHOMN KU3HU B LENAX oOecrieueHus: 6€301macHOCTH
CBOETO 3710POBbsI U 37I0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rpaMOTHOTO  TOBEACHUA B  OKPYXKAIIIEH NPUPOJHON  CpeIe;
IIOHUMAaHUC H€06XOI[I/IMOCTI/I HNCIIOJIb30BaHUA IIOCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHOJOTMM U OMOTEXHOJOTHH [UIsi pallOHaIbHOIO

MpUpPOIO0ITIOJIb30BAHUA

VYMeHHe pemiate 3JIeMEHTApHbIE T'€HETHYECKHE 33/7a4d Ha MOHO- H
IUTHOPUIHOE CKPEIIMBaHME, CLEIUICHHOE HACIEIOBaHHUE; COCTABIIAThH
CXeMBbl ~ MOHOTHOPHIHOTO  CKpEIIMBaHHWA Ui TpeACKa3aHus
HacJieI0BaHMs ITPU3HAKOB y OPraHU3MOB

YMeHue BBIOJHATH JIAOOpAaTOpHBIE M TpaKTHYECKue paboThl,
coOmoarh mpaBwia mpu pabore ¢ y4yeOHBIM U J1a0OpaTOPHBIM

o0opyaoBaHUEM

10

11 KIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

YMeHne KpUTHUECKH OIEHUBATh U WHTEPIPETHPOBATH WHPOPMAIIUIO
OMOJIOTUYECKOTO COJICPIKAHMS, BKITFOUAIOIYIO TICEBIOHAYYHBIC 3HAHUS
13 pasnuyHbIX UCTOYHUKOB (CMMU, HaydHO-TIONYJISIpHBIC MaTepUalIb);
ATHUYECKHE AaCTEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B OHOJIOTHH,
MeIUIUHE, OMOTEXHOJIOTHH

YMeHue co3iaBaTh COOCTBEHHBIE MHCbMEHHBIEC M YCTHBIE COOOIIEHUS,
0000111ast OMOJOTHYECKYI0 MHPOPMAINIO U3 HECKOJIBKHX MCTOYHHKOB,

rpaMOTHO HCIIOJIb30BATh MMOHATHMHBIN amnmapar ouoJIoruu

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpelHero 001ero o0pazoBaHus

CpopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJH OUOJOTHU B CHUCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAaYK, B (POPMHUPOBAHMHN COBPEMEHHOMN
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCHMCKUX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Pa3BHUTHE
Oouosnoruu; (YHKIMOHAILHOW TPAMOTHOCTH YENIOBEKa ISl PEIleHUs

JKHU3HCHHBIX 3aJa4

YMeHHue pacKpbIBaTh COJACpKAHWE OHMOJIOTMYECKHX TEPMHHOB U

TIOHSTHIA: BUJ, MOMYJISAIMSA, TeHO(OHA, IBOJIOLUS, JBIKYIINE CHIIBI



(daxTopsr) SBOJIIOLINH, MPUCTIOCOOJIEHHOCTD OpraHU3MOB,
BU1000pa3oBaHKeE, IKOJIOTUIECKUE baxTopsl, IKOCHCTEMA,
TIPOJTYIICHTHI, KOHCYMEHTHI, PEIYILICHTHI, (005 UTaHUS,

9KOJIOTUYECKAsl MUpaMKia, OMoreoreHo3, ornochepa

YMeHue uznaraTb OMOJIOTHUECKUE TEOpHUU (3BOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpHUs  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojslmeBoro cxoncrtsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nyrei sBomonuu A.H. Cesepuiosa, yueHus o
oumochepe B.M.  Bepnamckoro), ompenenasTh  TPaHUIBI  HX

IMPUMCHHUMOCTHU K )KMBBIM CUCTECMaM

YMeHue BIAJeTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HabOmroIeHNEe W OIMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHm3aiysi ¥ MPOBEJICHUE OWOJIOTMYECKOTO  JKCIICPUMEHTA,
BBIIBIDKEHHE  THUIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXIY
UCCJICyeMbIMH BEJIUYMHAMHU, OOBSICHEHUE IOYYCHHBIX PE3YyJIbTaTOB,
UCIIOJb30BAHHBIX HAYYHBIX TOHATHHA, TEOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYYCHHBIX pe3y.HBTaTOB)

Ymenue BBIJIEIISATh CYIIECTBEHHbIE IIPU3HAKU CTPOEHUs
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, TMOMYJSIIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOTCOLEHO30B M  DKOCUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIeICTBEHHON WU3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JEMCTBUS HKOJOTHUECKUX (PAKTOPOB HAa OpPraHHU3MBI,
IIEPEHOCA BELIECTB M NIOTOKA SHEPTUU B 3KOCUCTEMAX, AaHTPOIIOT€HHBIX
W3MEHEHUH B IKOCHCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEILIECTB U

OMOTe0OXMMHYECKHUX IUKJIOB B Orochepe

YMeHHe [OpUMEHSATh IOJNy4YEHHbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTHYECKUX nmponeccoB u SIBJIGHI/If/’I, JJId TIPUHATUA MIPAKTHYCCKUX
pelIeHHii B MOBCEITHEBHON KHM3HM B LIEJSIX o0ecrieyeHns 0€301MacHOCTH
CBOETO 3/I0POBbs U 3J0POBbsI OKPYKAIOLIUX JIF0/IeH, COOII0AEHUS HOPM
IPaMOTHOTO TIOBEIEHUS B  OKPYKAIOWIEH MPUPOAHOM  Cpenc;
IIOHUMAaHUue H€06XOI{I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Ouoyoruu IJId palluOHAJIBHOTO IPUPOAOIIOJIE30BaAHUA

VYMeHue pemath 3JeMEHTapHbIe OMOJIOrMYecKHe 3a/1add, COCTABIATh
CXEMBbI IEpPEeHOCa BEILECTB U SHEPTUU B dIKOcHCcTeMax (LIeMy MUTaHUs)

YMeHHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUYECKue paboTsl,
coOionaTh mnpaBwia nOpu pabore ¢ ydyeOHbBIM U Ja0OpaTOPHBIM

obopyoBaHHEM
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YMeHne KpUTHYECKH OLEHHBATh W WHTEPIPETHPOBATH MH(OPMAIIHIO
OHMOJIOTUYECKOTO COJICPIKaHMsI, BKIFOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
U3 pa3nuyHbIX UcTOYHUKOB (CMU, HayyHO-TIOMYsIpHBIE MaTEepHabl);
paccMaTpuBaTh r00anbHbIC 9KOJIOTUYECKHE POOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLIEHHUIO K HUM COOCTBEHHYIO

IMO3UIUIO

YMeHue co3naBath COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHHS,
000011ass 6MOIOTUYecKyl0 HHPOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrapar OMoJorun



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

11

1.2

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
buonorus kak Hayka

buonorus — Hayka o xuBOW mnpuponme. Pomb Ouwomornn B (HOpPMHUPOBAHHUH

COBPEMEHHOW HayYHOH KapTHHBI Mupa. CucTtemMa OHMOIOTHYECKIX HAYK
MeTtonpl MO3HAHUS KUBOM Npupozsl (HaOIIOJeHHE, SKCIIEPUMEHT, OMHCAHUE,
U3MepeHue, Kiaccudukanus, MOJICTUPOBAHHUE, CTAaTUCTHYECKas o00paboTKa

JTAHHBIX )

2.1

2.2

JKuBnIle cuCTEeMBI U X opraHu3anusa

Xussie cuctemsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa

OMoCHCTEM M UX pazHooOpasue

YpoBHH OpraHuzali OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKHH, KICTOUYHBIH,

OpraHU3MEHHBIN, MOMYJIALUOHHO-BUIOBON, IKOCUCTEMHBIH, OrochepHbIH

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKU

3.1

3.2

3.3

3.4

XHUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJICMEHTHI: MAaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boz[a U MHUHCpAJIBbHBIC BCIICCTBA. CDYHKHI/II/I BOAbI H

MHHCPAJIbHBIX BEIIECTB B KIICTKE. HozmepmaHHe OCMOTHYECKOI0 OanaHca

benku. CoctaB m cTpoeHue OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCIJIKOB.
He3ameHnMble M 3aMEHUMBIE AMMHOKUCIOTHL. AMMHOKHUCIOTHBIM COCTaB.
YpoBHH CTPYKTYpHI O€IKOBOI MOJIEKyIbl (IepBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYeckHe CcBoilcTBa OenkoB. buonorndeckue
¢GbyHKIIUN OETTKOB.

®epMeHThl — Ouosiornyeckue karanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBII
HeHTp, cyocrpatHas crneuupuunoctb. Kodepmentsl. Burtamuubl. Otnuuuns

(I)CpMCHTOB OT HCOPIraHNMYCCKUX KAaTaJIn3aTOpOB

VYrneBoabl: MOHOCaxapuabl (IUI0KO3a, pubo3a U J1e30KCcupru003a), ITucaxapuiibl
(caxapos3a, JakTo3a) W TMOJUcaxapuabl (Kpaxmayi, TJIWKOTEH, MEeJUTI0I03a).
buonornueckue QyHKIUHN YTICBOIOB.

Jlunuapl:  TpUrIMUEepuAbl,  crepouabl,  ¢ochomununel.  ['uapodunbHo-
ruapodoOHbie cBoiicTBa. buonormueckue ¢GyHKimu nunuaoB. CpaBHeHUE

YIJI€BOJ0B, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHECPIrun

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

kucnor. Crpoerme u ¢yakinuu JIHK. Crpoenwe u ¢dynkuuun PHK. ATO:

CTpoeHHe U QYHKIIUU
Hwuronorust — Hayka o kierke. Kiietounas teopusi. MeToapl H3y4eHus KIETOK

Knerka kak menoctHas >kuBasi cucrema. OOmIue MpHU3HAKH KIETOK: 3aMKHYTast
HapyxHass memOpana, monekynsl JIHK kak renernueckuil ammapar, cuctema

cuHTe3a Oelika

Tunsl KIETOK: dyKapuoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTudeckol  kinetku. Kimerounas crteHka Oaktepuil.  CTpoeHue
JYKApUOTHUECKOM KJIeTKU. OCHOBHBIC OTJIMUUS PACTUTEIBHOHN, XUBOTHOU M

I'pUOHOI KIIETKU

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, TJMKOKAIMKC, HX
¢ynkuun. [Inazmarudeckas MemOpana, e€ cBoiicTBa U pyHkimu. [{utonnasma u eé
opranouipl. OnHOMEMOpaHHbIE OpPraHOWbl KJIETKU: IHIOMIa3MaTHYeCcKasl CeTh
(BIIC), ammapar ['ombmxu, ym3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJICTKH:
MUTOXOHJPHUH, TacTuAbl. [IpoucxoIeHne MUTOXOHAPUA M IUIacTUA. Buubl
wiactua. HemeMmOpaHHbIE OpraHOMIBI KIETKHA: PHOOCOMBI, KIICTOUHBIA LEHTD,

PECHUYKHU, KT'YTUKU. (DYHKLII/II/I OpraHoOUaOB KJICTKH. Bxirouenus

Anpo — perynaropubiii neHtp kiueTku. CTpoeHue sifpa: siaepHas 000JO0uKa,

KapuoIluia3Ma, XpoOMaTuH, AAPBIIIKO. XpOMOCOMBI
TpchnopT BCIICCTB B KIICTKC

}KI/ISHGI[CXTCJ'II)HOCTB KIICTKHU

4.1

4.2

4.3

4.4

O6men BemiecTB, WM MeTaOonu3M. AccuMuisius (TUlacTUYecKuil oOMeH) u
JTUCCUMUTISIIASA (QHEPTETHYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
MeTabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(GHBIA U retepoTpodHblid. Ponb

(epMeHTOB B 0OOMEHE BEIIECTB U MIPEBPAIIECHUHN SHEPTHU B KIIETKE

®dorocunTte3. CBeToBas U TeMHOBas ¢da3bl GorocuHTe3a. Peakmu GporocuHTE3A.
DddexTrBHOCTL (OTOCHHTE3a. 3HaYeHHE (OTOCUHTE3a JJIsl JKU3HH Ha 3emle.
Bnusaue ycnmoBuil cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIMICHHS €ro
IIPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UpYoIe OakTepru. 3HAYCHUE XEMOCHHTE3a s

JKA3HU Ha 3emiie

9HepFeTquCKHﬁ OOMEH B KIIETKE. Pacmemnnenue BCIICCTB, BBIACICHUC U
AKKYMYJIUPOBAHHUC OSHCPrun B KIICTKC. OTaIbl OHEPICTUYICCKOT'O oOMeHa.
I'mukonms. Bp0>1<eH1/Ie n €ro BUIHI. KI/ICHOpOHHOG OKHCJICHHEC, WJIHN KJIIECTOYHOC

npixanue. DPPEeKTUBHOCTh SHEPreTUIECKOr0 0OMEHa

Peakuuu matpuunoro cuntesa. ['enerndeckast unpopmanus u JAHK. Peanuzanms

TeHEeTUYECKOM MH(pOpMalnuu B KJeTKe. |'eHeTWdeckwii KOJ M €ro CBOICTBa.



4.5

Tpanckpunuus — matpuunblii cuHte3 PHK. Tpancmsiums — 6uocunTe3 Oenka.

KOI[I/IpOBaHI/Ie aMHMHOKHUCIOT. Poib pI/I6OCOM B OHMOCHHTE3€e OeaKa

Heknerounsle ¢opmbl xu3HU — BHUpychl. Mcrtopust otkpeitus BupycoB (.M.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHud, >XKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynozaeduiura yenosexka (BUY) — Bo3oynurens CIINda.

[IpodunakTruka pacnpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUI

PasMHOXEeHME 1 MTHINBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

5.2

5.3

5.4

5.5

Knerounslii 1Mk, WIM >KU3HEHHBIM LMK KieTku. MHTepdasza u mutos.
[Ipoueccel, mpoTekaromnue B uHTepdaze. Permmukamus — peakiuss MaTpU4IHOTO
cureza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapHOTHIL
JumiouHbIE WM TAaIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMaTHIBI.
[utonoruyeckue OCHOBBI Pa3MHOXKEHUS W HWHAUBUAYAJIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkm — muto3. Craaun murtos3a. IIponeccel, mpoucxonsiiue Ha

Pa3HBIX CTAAUAX MHUTO34a. buonornueckuii cMBICT MHTO3a

@dopMbl pa3MHOXKEHHUsI OpraHu3MoB: Oecrosioe M mnojoBoe. Bunbl Oecnosoro
Pa3MHOXKEHHUA: JIeJIeHHWE HaJBO€, IOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHHue, BEreTaTHBHOE pa3sMHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHHU3MOB, €I'0 3HAYCHHUC IJIA CCIICKIIUU

[TonoBoe pazMHOXKEHUE, €T0 OTIIMYUS OT OECION0rO.
Meiios. Craguum wMeiio3za. Ilpouecchl, mnpoucxoisuiye Ha CTaauiax Meio3a.
IToBenenue xpomocom B Mmeinose. Kpoccunrosep. buonoruueckuid CMbICIH M

3HaYeHue Melo3a

I'amerorenes — mporecc 00pa30BaHMs MOJOBBIX KJIETOK y )KMBOTHBIX. [looBbIe
KCJIC3bl: CCMCHHHUKU U AWYHUKH. O6pa3OBaHI/IC " Pa3BHUTHUC IMMOJOBBIX KIJICTOK —
ramer (CIepMaro30ou, AULEKIeTKa) — ciepMaToreHe3 u oorete3. OcoOeHHOCTH

CTPOCHUA SIATIEKJICTOK U CIICpMATO30UI0B. OHJ'IOI[OTBOpCHI/IC. HapTeHoreHe3

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(3MOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisiuus, opraHoreHe3. IloctamOpuonansHoe pa3Butue. Turbl
NOCTAIMOPHUOHAJILHOTO PAa3BUTHS: IpsMOe, HenpsMmoe (JIMYyuHO4yHOe). BrusHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPbI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJCTBA.

Poct u pazsutue pactennii. OHTOreHe3 BETKOBOIO PACTEHUSI: CTPOCHUE CEMEHH,

CTaluu pa3BUTUSA

HaCJ'ICJICTBeHHOCTI) 1 USMCHYUBOCTDb OPTaHU3MOB




6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3agaun renetuku. Vcropust pa3BuTus TeHETUKU. Bkiax poccuilckux
U 3apyOexHbIX Yy4Y€HBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu0IOTNYECKUH, LUTOTEHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUIA).
OcHoBHBIE TeHETHYECKUE NOHATHA. | eHeTHYeCKash CUMBOJIMKA, HCIIOJIb3yeMas B

CXEMax CKpeIMBaHMI

3aKOHOMEpPHOCTH HACJIeIOBaHUs MPU3HAKOB, YyCTaHOBJIEHHbIe I'. Mennenem.
MoHOTHOpUIHOE CKpeUIMBaHUE. 3aKOH eIUHO00pasus THOPHIOB TIEPBOTO
nokosienus. [lpaBuno JoOMUHUpOBaHUS. 3aKOH PpACIIEIJICHUS MPU3HAKOB.
['unoTe3a unctotsl ramer. [lonHOE M HETTOTHOE TOMUHUPOBAHUE.

JurunOpuaHoe CKpelMBaHue. 3aKOH HE3aBUCUMOIO HACJIECIOBAHHS IMPU3HAKOB.
[{utoreneTnyeckue OCHOBBI JUTHOPUIIHOTO CKPEIIMBAHMS. AHAIH3UPYIOIICE
ckpeuBaHue.  Mcmonp30BaHWE — aHANM3UPYIOMIETO  CKPEUIMBAaHUS A

OIPCACIICHUS I'CHOTUIIA ocobu

CuersieHHOe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo cLEIUICHHOMY
HaCJIeJOBaHUIO TeHOoB. HapymieHuwe cuemieHuss TeHOB B pe3yJbTaTe
KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpUS HACIEACTBEHHOCTH. | eHeTHueckue
KapTHI.

I'enetnka mnona. XpoMOCOMHOE OIpejelieHne TMojia. AYTOCOMBI M IOJIOBBIE
xpomocombl. ['oMorameTHele M TeTeporamMeTHble opranu3mbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I10JIOM

M3MeHunBOCTb. Buabl M3MEHYMBOCTH: HEHACIIEICTBEHHAs M HACJICICTBEHHAs.
Ponp cpenpl B HEHAcIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(PHUKAIIMOHHON W3MEHYMBOCTU. BapHualMoOHHBIA psii M BapHallMOHHAS
kpuBasd. Hopma peaknum npusHaka. KoiaudecTBeHHblE W KauyeCTBEHHBIE

MIPU3HAKU U UX HOopMa peakuuu. CBolicTBa MOIU(DUKAIIMOHHON H3MEHUYNBOCTH

HacnenctBennasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHATHBHAs
W3MEHYMBOCTh. Meii03 W TMOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTA. MyTalMoHHas W3MEHYHBOCTh. Kiaccupukanus MyTaruii:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTanuii. MyTareHHbIe
(hakTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBEeHHON n3MeHunBocty H.M.

BasunoBa

I'enetuka uenoBeka. Kapuorun uenoBeka. (OCHOBHbIE METOABl T'€HETHUKH
4eJI0BeKa: TCHCAIOTHYCCKHI, OJIU3HEIIOBEIH, IIUTOIrCHETHYCCKHIA,
OMOXMMHMUYECKUN, MOJEKyIsIpHO-TeHeTHuYecKuili. COBpEMEHHOE OIpeaeieHUue
FE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJE C
nomomipio [I[[P-ananm3a. HacnencrtBeHHsie 3a0o0yieBaHUSI 4YENIOBEKA: TEHHBIC
00se3Hu, 00JIE3HU C HACJIEACTBEHHOM MPEIpacIONOKEHHOCThIO, XPOMOCOMHBIE

6omne3nn. ComaTtuyeckue W TEHEpAaTUBHBIE MyTanuu. [IpHHIMIBI 310pPOBOTO



06pa3a KHU3HHU, JHUArHoCTHUKH, HpO(I)I/IJIaKTI/IKI/I n  JICUCHUA TCHCTHUYCCKHUX
0ose3HEN. MGI[I/IKO'FCHCTI/I‘-ICCKoe KOHCYJIbTUPOBAHHUC. 3HayeHue MCHHHHHCKOﬁ

TCHCTUKHU B IPCAOTBPALICHUN U JICUCHUU TCHCTUUCCKUX 3a00/1€BaHNH YEIOBEKA

7.1

CCJ'ICKL[I/ISI OpTraHnu3MOB. OCHOBBI OMOTEXHOJIOTHH

Cenekuusi Kak Hayka W Tpolecc. 3apOoKJI€HUE CENeKIUd U JIOMECTHKAIUS.
Yuenne H.M. BaBunmoBa o0 T1eHTpax NPOUCXOXIECHUS W MHOTO0Opasus
KYJIbTYpPHBIX pacTeHuid. LIeHTpbl MPOUCX0XKACHUS TOMAITHUX KUBOTHBIX. COpT,

noponaa, miraMm

7.2

CoBpemMeHHbIE METOJbl CeleKIUU. MaccoBbli MU WHIAMBUAYaJIbHBIH OTOOpPHI B
CEJIEKIIMM PACTEHUH M KMBOTHBIX. OlLleHKa »KcTepbepa. bin3kopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHUCTBIX JIUHHMA.
I'eteposuc, nnu rubpuaHas cuna. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHI.
Otnanénnas rubpuamzanuss U e€ ycnexu. VICKYCCTBEHHBIH MyTareHes u
[IOJIy4CHUE TIOJUIIOUA0B. JIOCTMIKEHHsI CEJIEKIMH PACTEHHM, >KUBOTHBIX H

MHUKpPOOPIraHU3MOB

7.3

buorexnonoruss kak oTpacib NPOU3BOACTBA. ['e€HHAs WHXKEHEpUs. Tarlbl
co3nanuss pexomOuHanTHOW JIHK wm Tpancrenneix opranusmoB. Kierounas
uHxkeHepus.  Kierounele  KyapTypbl.  MHUKpPOKIIOHQJIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHBHBIX  CEIbCKOXO3MCTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKHE U dTHdeckue mnpodiembl. MO — reHeTHdecku

MO,Z[I/I(bI/II_II/II)OBaHHBIe OpTraHNU3MBbI

11 KUIACC

Kon

11

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

DBOJIOIMOHHAA OMOJIOTHS

DBOIIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3BoionMU.  [lanmeoHToNOrMYecKkue:  MOCIEI0BATEIbHOCTh
IIOABJICHUS BHIOB B MaJICOHTOJIOTHYSCKOM JICTONMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaguueckue: cxoactBo u pasznuuue ¢ayH U (IOp MaTEpUKOB U
OCTPOBOB. DOMOPHOIOIMYECKHE: CXOJICTBA U Pa3IniUs 3MOPUOHOB pa3HbIX BUI0B
M03BOHOYHBIX. CpaBHUTETHHO-aHATOMHUYECKHE: TOMOJIOTUYHBIEC, aHAJIOTUYHBIE,
pPYOMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTell y Bcex

OpraHU3MOB



1.2

13

OpomtonmonHass  Teopuss Y. [apBuna. IIpennocbulku  BO3HUKHOBEHHS
JapBUHU3Ma. JIBHXKyIIME CHibl 3BOJIIOLMU BUIOB 1O J[lapBuHYy (M30BITOUHOE
Pa3MHOKEHHE [P OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYUBOCTD,

60pb0a 3a CyILIEeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunretnueckast Teopust osBomouud (CTD) U OCHOBHBIE €€ TMOJOXKEHHUS.

MI/IKPOBBOJHOIII/ISI. HOH}’JISIIII/ISI Kak €AWHHUIIA BHUJa 1 3BOJIIOIIMH

14

1.5

2.1

2.2

2.3

2.4

JBwxynme cuibl ((akTopel) SBONIOLMU BUAOB B Tpupoie. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs W3MEHUYMBOCTb. IlomynsnmoHHBIE BOJHBI U JApeld
reHoB. M3omsmus u murpanus. EcrecTBeHHbIM 0TOOp — Hampapistomuil paxTop
3BOJIOIMU. POPMBI €CTECTBEHHOT'0 0TOOpA.

[IpucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT dBoMOnMU. [Ipumeps
MPUCTIOCOOICHUH y OpraHu3MoB. ApoMopd03bl U HAHOA AN TAITHH.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BU1000pa30BaHUs:

reorpaguuecKoe, IKOJIOTHIECKOe

MaKpOSBOHIOI_[I/IH. cDOprI OBOJIFOIINHA: (bHJ'IeTI/ILIGCKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeoOpaTumocTs 3BoOLINN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMJIe

JloHayuyHble TIpEACTABICHUS O 3apOKJICHUU JKU3HU. HayuHble TUNOTE3bI
BO3HUKHOBEHHUS JKM3HH Ha 3eMII€: a6I/IOFCH€3 U TIaHCIICPMUA. XnuMuyeckas
3BOJIFOIIMA. SKCHepI/IMeHTaJIBHOQ MMOATBCPIKIACHUC XUMHYECKOMN 9BOJIFOIINHA.
Hauanpabie sTanbl Ounosnorudeckoit spostonuu. ['mmoresa PHK-mupa. IlepBbie

KIJIICTKHU U UX 3BOJIOIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII J)KUBBIX OPraHU3MOB

PasButue xu3Hum Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxelickas u
mpoTepo3oiickass 3pel. [lanmeo3oiickas 3pa u e TEepUoAbl: KeMOPHUICKUH,
OPJIOBUKCKWW, CUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIH, MEPMCKHUH.
Me3so30¥ickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3o0iickass »9pa M €€ MepuoApl:  MAJIEOTEHOBBIN, HEOICHOBBIN,
AQHTPONOIeHOBbIM. XapaKkTepUCTHKa KJIMMara M TeOJIOTUYECKUX IPOLIECCOB.
OCHOBHBIE ATaIbI YBOJIOLUU PACTUTENHHOTO U KHUBOTHOTO MUpPa. ApoMop(]o3sl y
pacTeHUd U SKUBOTHBIX. [losiBieHMEe, pacuBET W BBIMUPAHUE TPYIIT >KUBBIX

OpraHU3MOB

Cucrema OpraHu4eckoro Mupa Kak OTpaxeHue HBooLUMH. (OCHOBHbIE
CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

OBonronus 4yejaoBeKa. AHTPOIOJIOTHA Kak Hayka. Pa3Burue mnpeincTaBieHUH O

IIPOUCXOXKIACHUN YCJIOBCKA. MCTO,Z[I)I HU3YUCHUA aHTPOIIOICHE3A. CXOI[CTBa n




2.5

2.6

pasnuyurs 4enoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YEIOBEKa.
JBwxyume cuibl (pakTopsl) aHTponorenesa. HacnencTBeHHas H3MEHUYUBOCTD U
€CTeCTBEHHbI 0TOOp. OOmiecTBeHHBI 00pa3 >XU3HU, W3TOTOBJICHUE OpPYAUN

TPY/a, MBIILJIEHUE, PEYb

OcHOBHBIE CTaAMM W BETBH HBOJIIOLIMM YEJIOBEKA: ABCTPAJIONMMUTEKH, YenoBek
ymensiid, Yenoexk mnpsaMoxomaumi, YenoBek Heanaepranbckuil, Yenosek
pa3yMHblii. Haxoaku HCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacThb

pacmpocTpaHeHus, 00BEM T'OJIOBHOTO MO3ra, 00pa3 JKU3HH, OpPyAUs

Yenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuickas),
HErpo-aBCTPAJIONIHAS (3KBaTOpUaNIbHAs), MOHTOJIOUAHAs (a3uarcko-
amepukaHckasi). YepTbl MpUcrocoOIEeHHOCTH MPEICTaBUTENIEH YETIOBEUECKUX pac

K yCIIOBUSIM cylecTBoBaHMs. EqHCTBO yenoBeueckux pac. Kputuka pacuzma

3.1

Opranu3Mbl B OKpyKaromas cpeaa
DKoJorus Kak Hayka. 3aJaud U pasJenbl 3KOJOTHU. MeToJbl IKOJIOTHYECKUX
HCCIIEI0BaHUM. DKoJIOTHYeCKoe MUpPOBO33peHHe. Cpebl 0OUTaHUS OPraHU3MOB:

BOaHasA, HA3EMHO-BO3AYyIITHAA, IOYBEHHAsA, BHYTPHUOPTraHU3MCHHAA

3.2

3.3

Okonoruueckue  (Qaxtopel. Krnaccudukamuss  skonmormdeckux — (hakTopos:
abuoTtnyeckre, OUMOTHYECKME M aHTPONOreHHble. JleficTBUe 5SKOJIOrMYECKUX

(hakTOpOB Ha OPraHU3MBI

AbGuotnyeckue (GaxkTophl: CBET, TeMIlepaTypa, BIaXHOCTb. PoTonepuoausM.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PaKTOPOB.

buonornueckue puTMsl

3.4

3.5

4.1

4.2

buotnyeckune Qaxrtopbl. Bumbl OMOTHYECKMX B3aWMOJEHCTBHIA: KOHKYpPEHIIHSA,
XMITHUYECTBO, MApa3sUTU3M, MYTyaJln3M, KOMMEHCAIu3M (HaxJeOHUYEeCTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HeHTpaiu3M. 3HadeHHe  OMOTHYECKHX

B3aUMOJCHCTBUM IS CYIICCTBOBAHUS OPTraHU3MOB B IIPUPOJHBIX COO6H_[CCTB3.X

DKOJIOTHYECKHE XapaKTCPHUCTUKHU MOIyJIIIHrH. OcHOBHBIC II0Ka3aTcIn
nomyJjanuu: 4YUCICHHOCTb, INNIOTHOCTb, POXIAACMOCTb, CMCPTHOCTbL, IPHUPOCT,

MuUrparnus. Z[I/IHaMI/IKa YHUCJICHHOCTHU IOIYJIAIUN U eé peryisinus
COO6HI€CTB3 " 3KOJOTMYCCKUEC CUCTEMBI

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBa,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimeBas). Buabl-momuHaHtel. CBs3u B

OHolLIEHO3E

Okosnoruueckue cucreMbl  (dkocucrtembl). [loHsTHe 00 sKocucteme H



4.3

4.4

4.5

6I/IOFCOHGHO3C. q)}/HKIlI/IOHaJIBHBIe KOMITOHCHTBI 3KOCHUCTCMBI: TMPOAYLCHTEI,
KOHCYMEHTBI, peiylleHTbl. KpyroBopoT BEIECTB M MOTOK 3HEPTUH B HIKOCUCTEME.
Tpoduueckne (nuIEeBbIE) YPOBHH 3KOCHUCTEMBL. [lumieBble Iiemu W CeTw.
OcHOBHBIE TIOKa3aTeIM HKOCUCTEMBI: OuMomacca, MPOAYKLHUSA. ODKOJIOTHYECKHE
MUpaMUJIbI: TPOAYKIUH, YHCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:

YCTOMYMBOCTB, caMoperyisnus, passutue. Cykieccus

[Ipupoansie 3K0cUCTEMBI. DKOCUCTEMBI 03P U PEeK. DKOCUCTEMa XBOMHOIO MU
HIUPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTeHHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. Ypb60osKOCHUCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (¢akrop ycroiumBocTH dkocucteM. CoxpaHeHue

OHMOJIOTMYeCKOTro pa3HooOpasus Ha 3emiie

Yuenue B.M. Bepnagckoro o Ouocdepe. I['paHuipl, coctaB H CTPYKTypa
ouocdeprl. Kupoe BemectBo M ero ¢GyHKuuu. OcoOeHHOCTH OMocdephl Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMHYECKOe paBHOBECHME M oOOpaTHasi CBsI3b B
o6uochepe. KpyroBoporsl BemecTB U OHOI€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrmepona, azora). 3oHaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIIIN

UYenoBeuectBo B Omochepe 3emiun. AHTPOINOTEHHbIE M3MEHEHHS B Ouocdepe.
['moGanpHBIE IKOJTOTUYECKHUE TTPOOTIEMBI.
OcHOBa palMOHAJIBHOTO  YIPABJICHUS TPUPOJHBIMH pecypcaMH U  HX

HCIIOJIB30BAaHUC. I[OCTH)KGHI/IH OMOJIOTHHU U OXpaHa MMpUpOabl



YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMTPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

1. Yuebnuk s yuammxcsi oomeo0Opa3oBaTenbHbIX yupexaecauii: M.H. [Toromapesa, O.A.
Kopnunosa, JI.B. CumonoBa: buonorus: 10 kmacc: 6a3oBeiii ypoBeHb— M.: Benrana-I'pad,
2008.

2. Y4yeOHHK J1s y4amnmxcs oomeoOpa3oBaTenbHbIX yupexnenuii: M.H. IToromapesa, O.A.
Kopamnora, JI.B. CumonoBa: buonorusi: 11 kmacc: 6a3oBbiii ypoBeHb— M.: Benrana-I'pad,

2008.

METOANYECKUE MATEPHUAJIbI 1JI51 YUUTEJIA

N.H. Tlonomapesa, O.A. Kopuawmiosa, JI.B. Cumonosa: buomnorus: 10-11 kmacc: 6a3oBbIit
ypoBeHb: Metoandeckoe nocobue: — M.: Benrana-I'pag, 2009.

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/
https://fipi.ru/
https://sdamgia.ru/

MATEPHUAJIbHO-TEXHUYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

YYEBHOE OBOPYJOBAHUE

[TpuGops! u mabopaTopHOe 000PYyIOBAHNE

CpencTBa Ha Me4yaTHOM OCHOBE (JJ€MOHCTPAIIMOHHbBIE TaOIUIIbI)
MyJsKd 1 MOJIENH TT0 OOTaHHKE, 300JI0THH, aHATOMUU
MynpTUMEIUIHBINA TPOEKTOP

Kommnerorep

I'epbapun

BitaxxHble ipeniapatsl

OBOPY/IOBAHME LIS TPOBEIEHUS IABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALMIT

TabauIkl, CXEMBI

MukpocKomns! yueOHbIe

MuKkpocKombl 1U(POBLIC

MuUKpOCKOI JEMOHCTPAIIMOHHBIN

Yawku Iletpu

[Ipobupku

[ItatuB 1151 TIPOOHPOK

[IpemapoBanbHbIC UTIIBI

CnupToBKH

I'oToBbIe MUKpOTIpENapaThl 10 OOTAHUKE, AHATOMUHU U 00IIEH ONOJIOTHH
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