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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro IMpeaMmeTa
«buonorusn»  coctaBwiM: KoHIenTyaiabHble mnonoxkenuas PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHus, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIEAX U
MPUHLHNNAX, XapAaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pazoBanus B Poccuiickoit deneparnuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM MOJOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruu Aa€T MpeacTaBICHHE O ILeNdx, 00 oOmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», oOnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuayia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

IIporpamma peanu3yercsi Ha 0a3e LEHTPa eCTeCTBEHHO- HAYYHOW M
TEXHOJIOTHYeCKO# HanpaBjeHHocTed « Touka pocray.

«Touka pocTa» MO3BOJIsIET CO3AATh YCJIOBUS:

e Ui PpACHIMPEHHUS] COJAEPKAHMA IIKOJbHOIO OHOJOTHYECKOro
o0pa3oBaHus;

® I NMOBBIIIEHUS MO3HABATEJIbHOW AKTHUBHOCTH 00y4YalOIIUXCHA B
€CTEeCTBEHHOHAYYHOH 00,1aCTH;

e ISl PAa3BUTHS JIUYHOCTH pedeHKa B npouecce 00y4eHuss OMO0JI0THH,
ero cnocoOHocTel, (POPMUPOBAHUA U YAOBJIETBOPEHUS COLUAIBHO
3HAYMMBbIX HHTEPECOB U NOTPEOHOCTE;

e 1A padoThl C OJAPEHHBIMH IIKOJbHUKAMH, OPraHU3AlLMU HX
Pa3BUTHS B Pa3/IMYHbIX 00J1aCTAX 00pa30BaTeJbHOH, TBOPYECKOIl
aesarebHocTH. IlpuMensisi nu¢posbie ga0opaTopuu Ha YpPOKax
OmosiorumM,  y4yammecss  CMOIYT  BBIIOJHMTH  MHOKECTBO
JIa0OpPaTOPHBIX PadOT U IKCNEPUMEHTOB 10 NMPOrpaMMe OCHOBHOM
IIKOJIBI.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yjibTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbHON



JeSITEIbHOCTH/Y4eOHbIX JIEHCTBUN O0OydYalomuXcsi MO OCBOCHHIO COJEp KaHUsA
OHOJOrNYECKOro 00pa3oOBaHUs.

B mporpamme no 6uonorun (10—11 xmaccsl, 6a30BbIi YPOBEHb) peaii30BaH
IOPUHLIAII TPEEMCTBEHHOCTH B HU3YyYEHHUM Ouonoruu, Onarojaps uyeMy B HeEH
IPOCMATPUBAETCA HAIPABICHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpPUEHTALNN JIMYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >XU3HM U OEpeKHbIM OTHOILEHHUEM K OKpYXarolled NpUpogHON cpele.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIEOMOJOTUYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHMH JKMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIMUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OUOJIOTMM YJEIEHO BHUMAHHE HMCIIOIb30BAHUIO
MOJTyYEHHBIX 3HAHUH B MOBCEAHEBHOW JKU3HM IS PEIICHUS TPUKIATHBIX 3a7a4, B
TOM 4HKcie: NPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JIEBaHUN 4YeNOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
IEJIeCO00Pa3HOTO TOBEACHUS B OKpYXKAIOIIEW MPUPOTHOM Cpene, aHamm3a
BJIMSTHUSL XO3SMCTBEHHOW JESTENFHOCTH YEJIOBEKAa HAa COCTOSHHUE MPUPOAHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIATHON HAMpPaBICHHOCTH
yuebHoro npeamera «buosiorus» MpoJUKTOBAaHO HEOOXOAMMOCTBIO OOeCreueHus
YCIOBUH JUIsl pEIICHUsI OJHOM U3 aKTyaJIbHBIX 3aJau IIKOJIHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpass mpeanonaraeT (OpMHUPOBaHHE Y  OOy4YAIOIIMXCA
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHUpA.

buonorust Ha ypoBHE cpenHero o6miero oOpa3oBaHHUS 3aHMMAeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpPOBaHWE Yy OOYyYArONIUXCS TPEICTABICHUNA O
HAay4YHOM KapTHUHE MHpA, paclIMpsieT U 0000IIaeT 3HaHUS O KMBOM mpupoje, eé
OTJINYWTENIbHBIX TNPU3HAKaX — YPOBHEBOW OpPraHU3alMM W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(GyHKIMOHATIBHOM TPaMOTHOCTH, HAaBBIKOB 37I0pOBOTO W Oe3omacHoro oobpasa
KU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, IICHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOJIE
Y YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTHSI UMEET TAKXKE JJIsl PEIICHHs] BOCIUTATENBHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHus,  COLUAIM3ALMU
oOyuaroruxcs. M3ydenne 6uosoruu o0ecrednBaeT yCiaoBHs sl HOPMUPOBAHHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET WHTErpaluil OWOJIOTUYECKUX 3HAHUU C
NPEJCTaBICHUSMH U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, (PUBUKH, XUMHUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUH Y4eOHOro IMpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H



CTPYKTYPUPOBAHHMIO €r0 COJACp)KaHUs, TMPEACTaBICHHOTO B IporpaMme IIo
OMoJIOTHH.

Ot6op comepxkanus ydeOHOro Tpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3WIHMHA KyJIbTypOCOOOPa3HOTO TOIXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYalolIUecss TOJKHBl OCBOUTH 3HAHWUA W YMCHWS, 3HAYUMbIC ISt
dbopMupoBaHus OOmIEH KyJIbTYpbl, ONPEACNAIONIME aJeKBATHOE IOBEACHHE
YeJioBeKa B OKPY)KAIOIICH MPHUPOIHOM cpese, BOCTPEOOBaHHBIE B MOBCEIHEBHOU
KU3HU W TPaKTHUeCKoH aesTenbHOCTH. Oco00e MECTO B ITOW cHCTEMEe 3HAHUN
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPBIE CIIyKaT OCHOBOM it POpMHUpPOBaHUS
NPEJCTAaBICHUA O COBPEMEHHOW €CTeCTBCHHO-HAYYHOW KapTHHE MHUpA U
IIEHHOCTHBIX  OPHCHTAIUSAX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  TyMaHHW3aIlUW
OHOJOrNYECKOro 00pa3oOBaHMs.

CTpyKTypupOBaHUE COJEpXKaHUsA Y4YeOHOro MaTepualia B IpOrpaMmme Io
OMOJIOTUM  OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUK 00
OTINYUTEIBHBIX OCOOCHHOCTSX JKUBOU MIPHUPOIBI, O €€ YPOBHEBON OpraHU3AINH 1
IBOJIIOLINU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOro npeamera «bruonorusn»
BBIJICTICHBI CIICAYIOIINE COJepKaTeNbHbIe TUHUH: «bruonorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonornyeckas cuctema», «CucreMa M MHOTrooOpa3ue OPraHUYECKOrO MHUPAY,
«IBOJIFOLIMS AKUBOUN IPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[enps u3ydyenuss ydyeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra ¢ TOPHOOpPETEHHE yMEHUI
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JICMCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOU TIPUPOABI U PEIICHUS PA3IMYHBIX KU3HCHHBIX MPOOJIEM.

Joctrmxenne 1ienu u3ydeHus: yueOnoro npenmera «buonorus» rHa 6azoBoM
YpOBHE 00ECIIeUNBAETCS PEIICHUEM CIIEAYIOIIUX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUN O OUOJOTHYECKUX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
METO/aX HAyYHOTO IMMO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AIMH, BBIIAIOIIMXCA OTKPBHITUIX M COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUe y OOYYAIOIIMXCS ITO3HABATCIIBHBIX, HMHTEIUICKTYaJIbHBIX |
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMONOTMY HAyYHBIX B3IISIIOB, WAEH M MOIXOJ0B K W3YYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AINY;

CTAaHOBJICHHE Yy OOydJarommxcs oOmel KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSACHATH M OICHWBATH SBIICHUS OKPY’KAIOIIETO



MHpa KUBOW MPUPOABI HA OCHOBAHUU 3HAHUW W ONBITA, MOJYYEHHBIX MPHU
M3y4YE€HUU OHOJIOTHH;

dbopmupoBaHne Yy OOy4YaOMMXCA YMEHHH WUTIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUWA B MPAKTUYECKON JESITENIbHOCTU YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM KUBOM
IPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STHICCKUX
HOPM IPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIIECHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

PUMEHEHNE MTPHUOOPETEHHBIX 3HAHUN U YMEHHUM B TOBCEIHEBHOM KU3HU AJIs
OIICHKH TIOCJICICTBUM CBOEH JEATEIbHOCTH IO OTHOIIEHUIO K OKPY>KaroIIeH cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorus», uzyudaemas Ha
0a30BOM YpOBHE, SIBJIAECTCS OOSI3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHON 001acTi « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHI.

Jist u3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEIHET0 o0IIero 0opa3oBaHus
otBoauTCs 68 yacoB: B 10 kmacce — 34 ygaca (1 gac B Heneno), B 11 kiacce — 34
yaca (1 gac B HEneno).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KiacCupUKalus, MOJETUPOBaHUE, CTaTHUCTHYeCcKas o0padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, [Ixx. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl TO3HAHUSI )KUBON TTPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlabopaTopHble U MpPaKTUYECKHUE pabOTHl C MCIIOJIB30BAHUEM OO0OpPYIAOBaHUS
«Touka poctay.

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IMPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIUUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoCc(epHBIA.

JlemoHcTpanum:

Tabnuiel U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKHM COCTaB KJIETKH. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJa 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMM BOABI U MHUHEpAJIbHBIX BelIeCTB B Kkierke. lloanepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYJibl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YETBEPTUYHASI CTPYKTypa). XHWMHYECKHME CBOMCTBAa OenkoB. buojornyeckue
byHKIIUN OETIKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJIE€BOO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka xak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHMsI MpOoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpanHbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30CcOMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxieHrne MUTOXOHJpUM W Tiactun. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTuKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbr:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOM
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHUE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIbsD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpakTUYeCKHUEe pabOThl C UCHOIB30BAaHUEM O00OPYIOBAHUS
«Touka pocray.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTopHass pabGota No 2. «/3ydyeHwe CTpoeHHs KIETOK pacTEHUH,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeesITeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMMIAIMS (TIIIaCTUYECKUIT OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabor3ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Posib GpepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBasg (a3bl (doTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpenasl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HM Ha 3emie.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
DHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OouocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. VicTopust oTkpsiTust Bupycos (/1. WM.
HBanoBckuit). OCOOEHHOCTM CTPOCHHUS M SKM3HEHHOI'O ILMKJIa BHUPYCOB.



bakrepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl nmutanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHune KIeTKnu», Mojiesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumiou b W TalIOMJIHBIA ~ XpOMOCOMHBIE  HAOOphl.  XPOMATHUIBI.
[{uTosiOrMUEeCKHE OCHOBBI Pa3sMHOKEHUS U  WHIUBUIYAJbHOIO  pPa3BUTHUA
OpPraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasuuye Ha
PAa3HBIX CTAIUSAX MUTO3a. BHOJIOrMYECKUI CMBICT MUATO34.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Busl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXkeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAUEHUE ISl CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchl, npoucxonsiine Ha CTagusx MeHosa.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUH CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHHKH W SUYHUKA. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOCHHUSI SAMIEKIETOK W crnepmMaTo30uaoB. OII00TBOPEHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI



MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BrmsHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIC
YPOJACTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHcTpanum:

Tabmumpr 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pacCTeHUI», «BereraruBHoe pa3MHOKEHHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHEY, «'ameToreHes y MIEKONUTAIOIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOII, MHUKPOITpEIapaTsl «CrnepMaTo30ouapl
MJIEKOIIUTAIOLIETO», «SIHLeKIeTKa MIeKonuTaromero», «KapuoknHes B KJIETKax
KOpEIIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHue KIeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopatopHble U MpPaKTUYECKUE PaOdOTHI C MCIOJIB30BAHUEM OOOPYIOBAHUS
«Touka poctay.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlabopatopHas pabora Ne 4. «M3yueHue CTPOCHHS TMOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3amaun reHeTUKU. Mictopus pa3Butus reHeTUKHA. Poibs nuTosioruun
U SMOPHOJIOTUM B CTAHOBJICHWU TE€HETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHETHKU (TUOPUAO0JIOTHYECKHA,
LHATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpenmBaHue. 3akoH eAuHOoOOpa3us THOPUIIOB TEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unioresa yuctotsl ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  [luToreHeTMdecKWe  OCHOBBI  JUTHOPUIAHOTO  CKpEIIUBaHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.



CuemnieHHoe  HacineaoBaHue mpu3HakoB. Pabora T. Moprana 1no
CLUEIUICHHOMY HACJIEJOBaHUIO T€HOB. HapylieHne cuerieHus TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHas TeOpHUsl HACIEICTBEHHOCTU. | €HETUYECKHE KaPTHI.

['eneTnka nosia. XpoMOCOMHOE ONpEAEICHUE Moia. AyTOCOMBI U TOJOBBIE
XpoMocOoMBI. ['omorametrneie M reTeporaMeTHeie OpraHusmbl. HacnenoBanue
MIPU3HAKOB, CIICTVIEHHBIX C MTOJIOM.

W3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHA U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi U BapuallMOHHAsi KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKH U KX
HopMa peakinu. CBolicTBa MOAUGDUKAITMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIHMYECKas, W3MEHUUBOCTb. KoMmOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTallMOHHasi U3MEHUUBOCTh. Kitaccudukaiuys MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpUUMHBI MyTauuii. MyTareHHble (hakTOpHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HAcleACTBEHHON n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOe ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue W TreHepatuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICUSHUS] TEHETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTosornyeckre  OCHOBBI ~ JTUTHOPUIAHOTO  CKpEeHIMBaHusA»,  «Meho3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTMYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHbl



U3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanume pesyc-
daktopay, «I'eHeTnKa rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBaHue: MOAENU-AMUIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOI W MuKporpenapar «Jpozoduna» (Hopma, MyTranuu
(bOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlaGopatopHble U MpakTUYeCKUe pabOThl C UCIOIB30BAaHUEM O00OPYIOBAHUS
«Touka pocray.

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JTUTHOPUIHOTO CKPEIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpPETapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaiMOHHOW U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBO.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y apo30Quiibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[IpakTuueckass pabdora Ne 2. «CocraBieHUE UM aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuusa Kak HayKa U MPOLECC. 3apOKICHUE CEJIEKUUU U JOMECTHUKAIUS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pas3us
KYJBTYPHBIX pacTeHHil. LIeHTphl MpOUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBI U MHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUHM U KUBOTHBIX. OIlLIEHKa 3KcTepbepa. bIu3KopocTBEHHOE
ckpemBaHue — uWHOpuAWHT. Yucras nunHus. CKpelIMBaHUE YUCTBHIX JIUHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHes W
MOJIyYCHUE TOIUILIONAO0B. JIOCTHKEHHUS CENEKIMU PACTEHHUM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTtexHonorus Kak oOTpacib MPOU3BOACTBA. |'€HHas HMHKEHEpHUs. ITarmbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTEHUM.
KinonupoBanne BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkoyioruueckue W dtuyeckue  npobnemsl. MO —  reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.



Tabmuubr u cxembl: kKapta «lleHTpBI MPOMCXOXKACHHUS W MHOTOOOpa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpuauzanusy, «PadoTer akagemuka M. @. iBaHoBay,
«Ilomumnoungus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTYpbl H
KJIOHUpOBaHKE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOI0B U KOPHETIIIONOB IUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlabopaTopHble U TPaKTUYECKUE pabOThl C UCIIOJIB30BAHUEM OO0OpPYIOBaHUS
«Touka pocray.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypceust «OCHOBHBIE METOJBl UM JOCTHXKEHUSI CEJEKIMU PACTEHUM W
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM  Y4aCTOK, B TEIUIMYHOE XO34MCTBO, JaOOpaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOLMOHHASI O0MOJIOTHSL.

[IpennochUlki BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPHHU. IBOIIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIe (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJACTBA U PA3NHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTeHd y Bcex
OpTaHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUHKYIIME CHUJIBI ABOJNIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYPCOB, HEOMNpeeiaEHHass U3MEHUYHUBOCT,
O0opb0a 3a CyIlleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) u e€ 0OCHOBHBIE MTOJOKEHHUS.

MukpoaBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrkymue cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTalMOHHbIN
MpoIleCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomysiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1us 1 Murpanus.

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.



[Tprcnoco0aeHHOCT, OpPraHU3MOB KakK pe3ysibTaT 3Boonuu. [lpumeps
IIPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMOop(03bl U UAHOATANTALUH.

Bun wu Bumoo6OpazoBanue. Kpurepunm Buga. OcHoOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  IBONIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUN.

[IpoucxoxieHHe OT HECNEeUHATM3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuupl U cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emie», «3apoAbIlu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyuiecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuonHas
U3MEHUYHUBOCTB», «Apomopdo3b», «Unmoamantaumm», «OO0mas IereHepaus»,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HNapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI0O00PAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOOB M CeMsH, KoyuieKus «l[IpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpPaBICHUS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckass kapra wmwupa, KoJuleKiusi «DOpMbI COXpaHHOCTU
UCKOIMAEMbIX JKMBOTHBIX U pacTeHHWil», Mojenb ammukanus «llepexpéct
XpOMOCOM», BiaxHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3zButue
JATYIIKWY, MUKporpenapat «/[pozoduna» (Hopma, Mytauuu (HOpMbl KPbUIbEB U
OKpacKH TeJa).

JlabopaTopHble U MpPaKTUYECKHE padOThl C MCIOJIb30BAaHUEM OOOPYIOBaHUS
«Touka poctay.

JlabopaTopHbie U MpaKkTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHble TpPENCTABICHHUS O 3apOKIECHWU >KM3HU. HayuHble TrHmoTesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMus. XUMUYecKas
HBOMIONUSL. AOHMOTEHHBI CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.



DKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHUUECKON 3BOIIOIMU. HavyanbHble 3Tarbl
ononornyeckor sBosmonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKH. l[lepBble KIETKM M KX DBOJIOLMS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mNepuoIbl: KEMOPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3030HcKas 3pa U €€ MEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3zoiickags »3pa ®W €€ TMepuojAbl: MaJCOT€HOBbIM, HEOTCHOBBIN,
AHTPOIIOTECHOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLMU PACTUTEIBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHHN H
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro MHUpAa Kak OTpaxkeHue 3BOMOLMH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasButue mpeacTaBiieHuil o
IIPOUCXOKICHUHM 4YelloBeKa. Meronsl u3ydeHus aHTponoreHesa. (CxoncrBa u
pa3inyus 4eJoBeKa U JKUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHNE YEIOBEKA.

HBwxymme — cwibl  (paktopel) — aHTpomoreHesa.  HacnenctBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPYZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YenmoBek npsaMoxoasdmui, YenoBek HeaHAEpTAIbCKUM, YenoBek
pazymHblii. Haxonku muckomaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHUS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHnckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHHS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuner 1 cxembl: «Bo3uukHoBeHue CoHeYHOM cUCTeMBl», «Pa3Butme
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KIETKay,
«IIpokapuoTnueckass kinertka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AaHATOMHYECKHX 4YEpT CTPOCHHUS YEJIOBEKa W YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB



COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moam», «/lpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeUeCKue pacoh».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAaHbOHIIA), CIEHKH WIH
U300pKEHHUSI KaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpeOna), TreoXpoHOJoruueckas Tabnuma, Koyuiekuusa «Dopmbl
COXPaHHOCTH UCKOITAEMbIX )KMBOTHBIX H PACTEHUIN».

JlabopaTopHble U TpaKTUYECKHUE padOThl C UCIOIb30BaHUEM O0OPYIOBaHUS
«Touka pocray.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktrueckast padbora Ne 1. «M3ydeHue UCKOMAEMbIX OCTATKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLUAX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WM KpaeBeAUECKUN My3eit).

Tema 3. Opranu3Msbl 4 OKpYy:KawIas cpeaa.

OKoyorus Kak Hayka. 3aa4d U pa3fensl IKOJIOTUHA. MEeTOAbI 3KOJIOTHYECKUX
WCCIIEAOBAHNAN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Kiaccudukanusa skonorudyeckux (HakTOpoOB:
abnoTuyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIAXHOCTb. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buosornueckne puTMBl.

buotnueckune (bakTopBHI. Bunpr OMOTUYECKUX  B3aMMOJCHCTBUI:
KOHKYpPEHLHUsI, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajqu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M,
HEeUTpau3M. 3HaueHHEe OWMOTHYECKUMX B3aUMOJEHCTBUU [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU monysauu. (OCHOBHBIE IOKa3aTeNn
NOMYJISIMNA: YHCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuKa 4YCIEHHOCTH MOIYJISIUU U €€ perysius.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emun», «Cpeasl oOUTaHUS
opranusMoBy», «®Portonepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU MOMYJISINK UH(DY30pun-TyPenbku», «[luieBbie nenm».



JlaGopatopHble U MpakTUYecKUue paboThl C UCHOJIB30BAaHUEM O0OOPYIOBAHUS
«Touka pocray.

JlabopaTopHble U MpaKkTHYeCKHe PA0OThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTaHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U pPa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJISIUNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miectBo opranm3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Bupasl-momuHantel. CBsA3U B
ouoneHose.

Okonoruueckue cuctembl (3xocucreMsl). llonsarue o0 »skocucreme u
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckne (MUILEBBIE) YPOBHU HKOCUCTEMBbI. [IWileBble LENU U CETH.
OCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MHPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKIUU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOWYHBOCTD, CAMOpPETYIALus, pazButue. CyKieccus.

[TpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMa XBOIHOTO
VI IIUPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak (aktop ycToMumBOCTH »dKocucTeM. CoXpaHEHHE
OMOJIOTMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbI. J[MHaMHuYecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI DJIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['1oGanbHbIE IKOTOTHYECKUE TTPOOIIEMBI.

CocyliecTBOBaHUE MIPUPOIBI 151 YEeJI0BEUECTBA. Coxpanenue
O6ropazHoobOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VIOpPaBJICHHUS TPUPOIHBIMHU pEeCypcaMH M WX HCHOJb30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:



[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHanckuii.

Tabmumpr u cxembl: «llumieBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKOJOTHYECKAass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JiEca», « IKOCUCTEMA
XBOWHOrOo jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPONOTCHHBIC  BO3JIECWCTBHS HAa  IpUPOLYy», «BaxkHeHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHEHIIasi cOCTaBISAOIIAs
ouocgeps», «Pakropsl Aerpagannu nousy, «llapaukossiil 3pdexT», «PakTophl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpyktypa Ouocheps»,
«Pacnipoctpanenne kxu3Hu B Ouocdepe», «O30HOBBIM 53KkpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B mpupoae».

O6opynoBaHue: MoJeNb-anmuivKanus « Tunuunele OHOILIEHO3bD), TepOapuid
«PacturenbHble coolmiecTBa», kKomuiekuuu «buonenosy, « Bpenurenu Baknenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TPYIIAaM OJHOTO BH[A,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YIbTaTaM
OCBOGHMsA  OOyyarolmMMHUCA TpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalW4yWe MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHWE HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€UHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEITEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUA BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKPY KaIOIIEN Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaan3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yUYaIOIIerocs Kak akTUBHOTO U

OTBETCTBEHHOTO YWIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4e€OHBIX M IMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTMU, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIECHUN;



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3J10POBBIO;

MOHMMAHWE 1EHHOCTU TPAaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacCHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTUYECKOM M COLMAIBHOMN
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpPEC K pa3iM4HbIM cepaM mpodecCUOHATBHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW peanru30BbIBAaTh
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEeIbl;

OCO3HAaHHWE TI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMble TIPU HW3YYECHUU OHOJIOTHH
3HaHUS W YyMEHUsI TpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaxX, OXpaHy BHJOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE  HEMNPUATUE JICWUCTBHM, NPUHOCIAIIMX BPEI  OKPYXKarOLIEH
MPUPOIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chneruduKd OHOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKAIOIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEW M pPEHICHUH MpoOemM
COXpaHEHHS TPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcoB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PakToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJb30BaTh OMOJIOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, T'OTOBHOCTH OCYILECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAUMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OO0y4aIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHUu(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe,  HM3MEpPEeHUe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMHM OOYyYalolMuXCcs, CIOCOOHOCTD
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON 1 COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHSI IMPOTPAMMBI CPEJHETO OOIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM NTPUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CPAaBHEHHUSI, KJaccu(uKaluu, 0000IIEeH s ), pACKPBIBATH CMBICT
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBATh
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIT0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXIACHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtsa Uil IPEACTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTheiBaTh IUIaH pEIICHUsA MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O W TMPUMEHEHHIO B Y4eOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COI[MAIBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TIESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHsIX;

BBISIBJISITh TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHANIM3UPOBaTh TIOJYYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJECHANPABICHHBIA MMOUCK MEPEHOCa CPEACTB U CIOCOOOB
NeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO0 00JIacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WU, TMpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JMTeparype, OHOJOTHYECKUX CIIOBapsiAxX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHHS, KPUTUIECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMPOBATh 3alPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsl BHITIOJHEHUSI yUYeOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCITOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKhe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  pacloO3HAaBaHWS W 3aWUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU MO CYIIECTBY OOCYXJaeMoOil TeMbl (yMEHHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHHS, IMOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA Pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPaKEHHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedIeKCUHN Uil OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX I[P AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl OcBOeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKkue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3OBaHUIO0 3HAHUH, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX yU4EeOHBIX CHUTYyallUiX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPruM), TOMEOCTa3 (CaMOperysslus), YpOBHEBask OpPraHu3alis KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENpPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pPa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. M. BaBuiioBa) u ydyenus (0 LeHTpax MHOTooOpasusi u
MPOUCXOKICHUS KyJIbTYpHbIX pactenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3anus U MpPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JienaTh BbIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTHYEcCKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LEJIbl0 o0ecreyeHus: 0e30MaCHOCTH CBOErO 3J0pOBbS M 3J0POBBSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOT'O IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBaHMsI JIJIsl MpE/CKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MIpakTUYECKHUe padoThl, COOJOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEPXKAaHUS, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUK;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpPAa M HAyYHOT'O MHUPOBO33PEHMS, O BKJIAJ€ POCCHUICKUX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(DOH, SBOIIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEeHThI, 1€MW NUTaHUA,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEeOpuH (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIlpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSCHEHHE IMOIyUYCHHBIX
pE3yNbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALNUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTUYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JUIsl OOBSICHEHHS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KAIOIIEH
NPUPOAHON cpeie, MOHUMAaHUE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTHUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl PAallUOHATIBLHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTApHbIE OMOJOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHuUs);

YMEHUE BBINOJHATh JIA0OpATOpHBIE M TpakTU4YecKHe padoThl, cOO0aTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCcOBOW MH(MOpMAIMU, HAYIHO-TIOMYJISIPHbIC
MaTepuasbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO W3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geioB U TeEM nmudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41¢c292
bubnuoreka [IOK
JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41¢c292
XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 bubmmorexa LOK
P https://m.edsoo.ru/7f41¢c292
JKusnenesTeIbHOCTh KIIETKH 6 bubmmorexa LOK
A https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHUE 1 HHAUBUAYATBHOE PA3BUTHE 5 | bu6nmorexa LIOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuorexa [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
PesepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KIIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 9 o 1
BOJHOTHONHAL DHOIOTIA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpraiusMebl U OK aromias cpeaa 5 1 bubmorexa HOK
P pyzxatott pea https://m.edsoo.ru/7f41cc74
b K
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 noamotexa O
https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
bu6mmoreka [IOK
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0.5
https://m.edso00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI | bubnnoreka [JOK
U X U3y4YEHHUE https://m.edsoo.ru/863e6564
4 XuMuueckui coctaB KiaeTku. Boga u | bubmuoreka [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1
P https://m.edsoo.ru/8636b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas O6opynoBaHue TOUYKH
6 pabota Ne 1 «M3yuyenue | 05 pocra
KaTaJTUTHYECKON aKTHBHOCTH ' bubmuorexa [JOK
(dbepMeHTOB (Ha MpUMepe aMUIa3bl https://m.edsoo.ru/863e6b72
WJIH KaTajasbl)»
bu6mmoreka [JOK
7 VYrnesonsr. JI 1
HICBOARL. STHITHAR https://m.edso00.ru/863e6870




bu6mmoreka [JOK

8 Hyxnennosbie kucnotsl. ATO
YIGICHHOBHIE KHCIIOTET https://m.edsoo.ru/863e6d5c
9 Hcropus u meTonbl n3y4eHus bubnumoreka [IOK
kietku. Knerounas teopust https://m.edsoo0.ru/863e6e88
10 KieTka kak nenocTHas KuBas
cucreMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2 O06opya0BaHHE TOYKH
«3y4yeHne cTpoeHus KJIETOK pocra
11 pacTeHui, >KUBOTHBIX, TPHOOB U 0.5 bubnnorexa [HOK
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e6ff0
TOTOBBIX MUKpPOIIPEINApaTax u ux https://m.edsoo.ru/863e716¢
OTTUCAHUE»
bu6 K
12 OOMeH BeleCcTB UK META00IN3M nommotexa [0
https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 ®orocuHTe3. XEMOCUHTE3
TOCHIT MOCHHT https://m.edso0.ru/863e7c98
b K
14 DHepreTuyeckuii o0OMeH nomotexa LO
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
O6opynoBaHHe TOUYKH
KJeTku. Mutos. JlabopaTopHas
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 pocta
bu6mmoreka [IOK
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
https://m.edsoo0.ru/863e7dc4
TOTOBBIX MUKpOIpENapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsmus — OnocuHTE3 OENKa
P t https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl )KU3HH — bubnmoreka [JOK




BUPYCHI

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

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE. Ob6opynoBaHue TOYKH
)1 JlaboparopHas pabota Ne 4 0.5 pocrta
«3yueHue CTpOeHUS MTOJIOBBIX ' bubnuorexa [JOK
KJIETOK Ha TOTOBBIX https://m.edsoo.ru/863e81b6
MUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnnorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
3 I'enernika — Hayka o bubnnoreka [JOK
HACJICACTBECHHOCTH U U3MCHUYHUBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
P ‘ puA https://m.edsoo.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHue. 3aKOH
25 flle3aBHI;Hf\[/Ioro HaI::JIL:el OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JJabopaTtopHas pabota O60opynoBaHHE TOUKH
26 No 5 «M3yuenue pe3ynbTaToB 0.5 pocta
MOHOTUOPUAHOTO U AUTHOPHUTHOTO ' bubnnoreka [JOK
CKpEeLIMBaHUA y Jp030(HiIbl Ha https://m.edsoo.ru/863e8c60
TFOTOBBIX MUKpOMpEnapaTax»
27 I'enernka mona. HacinenoBanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

O6opynoBaHHE TOUYKH

73 paborta Ne 6. Uzyuenue | 0.5 pocrta
MOAU(PUKAITMOHHONW U3MEHYUBOCTH, bu6mmoreka [JOK
[IOCTPOCHUE BAPUALIMOHHOTO PAIa U https://m.edsoo.ru/863e8efe
BapUALIMOHHON KPUBOM»

HacnencTBenHast ”3BMEHYMBOCTD. O06opyn0BaHHE TOYKH

29 Jlaboparopnas pabota Ne 7. | 0.5 pocrta
«AHanmu3 MyTaluui y 1po30(Quisr Ha bubnuoreka [IOK
TOTOBBIX MUKpPOIIPENapaTax» https://m.edsoo.ru/863e8efe

30 I'eneruka yenoBeka 1 brbmorexa LHOK

https://m.edsoo.ru/863e8d78
PesepBuelit ypok. O6006111€HNE 10

31 TeMme «HacnencTBeHHOCTE U 1

M3MEHYMBOCTh OPTaHU3MOB»
bu6mmoreka [IOK

32 Cenekinis Kkak Hayka i mponece ! https://m.edsoo.ru/8639214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
pPacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTrexHonorus kak oTpacib | bubnmnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KIIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne ara uu(ppoBbIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 OBOJIIOLIMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LOK
t A e https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBonronus 1 nomorexa O
https://m.edsoo.ru/863e9cle
[Tomynsius kak seMeHTapHas
O06opya0BaHHE TOYKH
€IMHULIAa BUJA U SBOJIIOIUH.
ocTta
4 Jlaboparopuas padora Ne 1 1 0.5 poct
«CpaBHEHHE BUJIOB 10 bubnrorexa LIOK
p A https://m.eds00.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKyIye cuibl (3JeMeHTapHbIe | bubnnoreka [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 nomotexa LO
https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U Ob6opynoBaHue TOYKH
7 BH1000pa3zoBanue. JlabopaTtopHas 1 05 pocrta
pabdora Ne 2 «Onucanue ' Bu6moreka [IOK
MPUCIIOCOOJICHHOCTH OpraHu3Ma U eé https://m.edsoo.ru/863e9fde
OTHOCHUTEIIBHOTO XapaKTepa»
g Hanpasnenus u nmytu 1 bubnuorexa [IOK

MaKpO3BOJIOIHH

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




9 HeobGpatumocTs 3BOTIONINH
Ucropus sxu3nu Ha 3emiie 1 METObI
10 €€ U3y4YEeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUN
PacTUTENBHOTO U )KUBOTHOI'O MUpA. O06opyn0BaHHE TOYKH
13 [IpakTuueckast padorta Ne 1 05 pocta
«3yueHne UCKOIIaeMbIX OCTaTKOB bubnuoreka [IOK
pacTeHuM 1 )KUBOTHBIX B https://m.edsoo.ru/863ea8bc
KOJUICKLIHASIX )
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHu4yecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOTeHe3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 YenoBeueckue pacsl U IPUPOIHbIE bubnnoreka [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaeca2
PeseprubIil ypok. O600611eHNE 1O
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJoTus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bu6nmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

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

O06opynoBaHHE TOUKH

22 pacTeHUH U3 pa3HbIX MECT 0.5 pocta
bu6mmoreka [IOK
oburtanusy. JlabopatopHas pabora
https://m.edsoo.ru/863eb10e
Ne 4. «BnusiHue cBeTa Ha pocT U
Pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 buoTtnueckue pakTopsl
Gaicrop https:/m.edsoo.ru/863b348
DKOJOTUYECKHE XapaKTePUCTUKU
nonyisiiun. [Ipaktuueckast pabora O6opynoBaHue TOUYKH
24 No 2 «Iloacuér mnoTHOCTH 0.5 pocrta
MONYJISILIUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHM3MOB — bubnnoreka [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJOTHYECKHe MUPAMU/IbIL.
. https://m.edsoo.ru/863eb5fa
CsoiicTtBa 3xocucreM. Cykieccust
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — riobanpHas bubnuoreka [IOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuorexa [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001IEHNIE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CUCTEMBI»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OUOJIOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHHMCKHX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHON TPAaMOTHOCTH 4YEJIOBEKa HJISl pEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKWU3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEeBpaIICHUE SHEPIrHH), TOMEeocTa3 (CaMOperysisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETPOTyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

YMenue uznarate OMOJIOrHYECKHUE TEOPUU (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 IEHTpax MHOTrooOpas3wsi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.V. BaBusnosa), onpenensars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHune BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aiysi W TMpOBeAeHHE OHOJOTHYEeCKOr0  OJKCIEPUMEHTA,
BBIIBMKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIIECTB U
MpeBpaleHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIUBHUAYAJIbHOI'O pa3sBUTHUA

opranusma (OHTOI'€HE3)



YMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB u SIBJICHI/Ifl, I IPUHATUA NPAKTUICCKHUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPY>KAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rPpaMOTHOIO MOBEAEHHS B  OKPYXKAIOIIEH NPUPOJHON  CpEE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMHM Ui palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIMBAHUE, CLUCINNICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI IpeaAcCKasaHus

HacCJICAOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe ¢ Y4eOHBIM U J1a0OPaTOPHBIM

o0opynoBaHuEeM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyHbIX UcTOYHUKOB (CMMU, HayyHO-NONyJIsSipHBIE MaTepUabl);
STUYECKHE AacCleKThl COBPEMEHHBIX HCCIENIOBaHUI B OHOJIOrUW,

MCAMIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHbBIE MICHMEHHBIE U YCTHBIE COOOILCHHS,
0000111ass 6MOIOrHYEeCKy0 HH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHHUKOB,

T'paMOTHO HUCIIOJIbB30BAaTh MMOHSATHNHBIN armapar OHoJIOTHH

11 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEeKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB H

TOHSITHI: BUJ, HOMMYJIsIIUA, FeHO(l)OH,I[, 9BOJJIIOLUA, ABUKYIIHUC CHUJIbI




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyILEHTHI, Henu  MUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAS Teopus Y.
JlapBuHa,  cUHTeTMYecKass TeOopus  HBOJIOLMU), 3aKOHBI U
3aKkoHOMepHOCTH (3apojsbimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpaiaeHui u nyrei spomonuu A.H. CeBeprioa, yueHus o
ouochepe B.M. Bepnaumckoro), ompenensTh  TpaHULBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAJCTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabmroleHNEe W OIMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHUC

ACJIaTh BBIBOJABI HAa OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYyLEHTOB,  OWOTCOLEHO30B M  DKOCUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUUBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJOIMUECKUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MNPUMCHATH IMOJIYYCHHBIC 3HaAHUA JJIA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPY>KAIOIIUX JIFOJIEH, COONIIOIEHUST HOPM
rpaMOTHOTO MOBEACHUS B  OKPYXKAIOIIEH MNPUPOJHON  Cpele;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0IIOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OHOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTCMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIaOOpaTOpHble M NIpaKTUYeCKue padoThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-IONYJsipHBIE MaTepHalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIE HMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MUCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouoaoruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

1.1

1.2

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

buonorus kak Hayka

buonorus — wmayka o xuBoil mpupone. Ponp Ouonorun B QopmMUpOBaHUHU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOIOTUYECKUX HAYK

MeToapl MMO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OINHCAHUE,
U3MEpeHue, KiIacCUpUKAIMsi, MOJEIMPOBaHUE, CTaTHCTHYECKas o0paboTka

JTAHHBIX )

JKuBnIe cucTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpasue

22

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIICTOYHBIH,

OpraHU3MEHHBIN, MOMYISIUOHHO-BUOBON, IKOCUCTEMHBIN, OrOchepHbIi

3.1

3.2

3.3

34

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJIETKM. XHMHYSCKHE JJIEMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMECHTHI. Boma wu MHHCPAJIBHBIC BCHICCTBA. cI)yHKI_II/II/I BOJAbBI H

MHHCPAJIbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC OoCMOTHYECKOTo Oananca

benku. CoctaB u crpoeHue O€nKOB. AMMHOKHUCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyIbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buomormyeckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTinuus

(bepMeHTOB OT HCOPIraHNYCCKHUX KAaTaJIU3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO03a, pubo3a U JAe30Kcuprbo3a), Aucaxapuibl
(caxaposa, 7nakTo3a) W TONMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

Jlumuaer:  TpurMuIepuasl, — crepounbl,  Gocdomununbl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkumu nunuaoB. CpaBHeHUE

YrijiieBOJ40B, OCIIKOB M JIMIIUA0OB KaK UCTOYHHUKOB SHEPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[uronorus — Hayka o kierke. Kiierounas teopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeToK: yKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpOKapuoTHUeCKo  KieTku. Kierounas crenka Oakrepuii. CrtpoeHHE
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIMKC, HUX
¢bynkun. [Inasmaruaeckas memOpaHa, e€ cBoiicTBa U pynkumu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MAaTHYeCcKas CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOM[bI KJIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IporcXokIeHne MHUTOXOHAPHA W IUIacTHA. Bussl
iactu. HemeMOpaHHbIE OpraHOMIbl KJIETKH: PUOOCOMBI, KIICTOUHBIH LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. Brirouenus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sigepHas 00O0JO0uKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOmeH BemiecTB, WM MeTa0ONU3M. AcCUMUIAIUS (TUTACTUYECKUl OOMEH) |
JTUCCUMUIISILINAS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPTHUU B KIICTKE

4.2

43

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTE3a. Peakuuu GorocuHTe3a.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs JKU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBINICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCHUHTe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIHI. Kncnopongoe OKHCJICHHEC, WJIHN KJIECTOYHOC

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peaxiun marpuunoro cunrtesa. I'enernueckas nndopmanus u JJHK. Peanuzamms

reHeTnyeckol unHdopmanuu B kieTke. ['eHeTHMuecKuit KOJ U €ero CBOMCTBA.



Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Koauposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcOOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITN/la.

[Mpodunaktrka pacmpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii UK, WIM KU3HEHHBIA IMKI KIeTKu. MHTepdaza u MUTO3.
[Tpouieccel, mporekaromme B WHTepdasze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HaOOp — KapHUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUBL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATbHOTO PAa3BUTHS
OpraHU3MOB.

Jenenne wkinerkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHSI OpPraHU3MOB: Oecronoe W 1ojoBoe. Bumel Oecronoro
PasMHOXCHHUS: JICJICHHE HAJBOE, IIOYKOBAHHWE OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHUu3MOB, €I'0 3HAUYCHUC AJIA CCIICKIIMU

53
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5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornuecknii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlonoBbIe
JKEJIC3bl: CECMCHHUKU U ANYHUKU. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, ULEeKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WnnuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOpronanbsHOe pasBuTHe. THIIBI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB



6.1

6.2

IIpeamer u 3agaun reHeTuku. Vicropus pa3sBuTus TeHETUKU. Brian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETonbl TI'eHETUKU
(rudpu10JI0rnYeCcKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUEeCKass CUMBOJIMKA, HCIIOJIb3yeMas B

CXeMax CKpelIUBaHUI

3aKOHOMEPHOCTH HACJEIOBAaHMs IPU3HAKOB, yCTaHOBJIEeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. [lpaBuino JOOMMHMpOBaHMS. 3aKOH pACIICIJIEHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMSI IPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
ckpemuBaHue. lcnonb3oBaHue — aHANU3UPYIOLIETO  CKPEILUMBAHMS  JUIS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HACcJIeIOBaHUIO TreHOB. Hapymienuwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moja. AYTOCOMBI M TIOJOBBIE
xpoMocombl. ['oMoraMmetrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJICICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIMOHHON W3MEHYMBOCTU. BapuanmoHHBII psin U BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOPpMa pCaKINH. CBoiicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHMBOCTHU

HacnenctBeHHas, WM TE€HOTUIMYECKAas, W3MEHUYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHble
(bakTopsl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HacleACTBeHHON n3MeHunBoctu H.1.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHIA,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMeHHOE OIpesesieHue
TEHOTHUIIA: TOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [II[P-ananuza. HacnencTBeHHble 3a00Je€BaHUs YEJIOBEKAa: T'€HHBIE
00s1e3HU, 0O0JIE3HH C HACIEACTBEHHOM MPEeapacoyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTHBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO



06p3.33. KHN3HHU, AHUAr"OCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA TCHCTUUCCKUX
0one3neil. MeanKO-reHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHUE METUIIUHCKOM

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNM YeIOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIeHHE CEJIeKUUU U JIOMECTHKAIIUS.
Yuyenue H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CeNIeKUMU. MaccOoBbIi M MHIWBUAYAJIBHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuuBaHue — HMHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHHe — ayTOPUIHHT.
OtnanénHas ruOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM pPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexkomOuHanTHOW JIHK wm Tpancrennsix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAJIbHOE  Pa3MHOKECHHE
pacrenuii. KinoHuUpoBaHHE  BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue mnpoosembl. MO — reHeTHuyecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  dBoionuu.  [lameoHTonorudeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUSI BHJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue GayH U (prop MaTepuUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUUnsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHU4YHBbIC,
PYAMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOCTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTH M OCHOBHBLIX MeTa00INUECKUX HYTCI\/II Y BCEX

OpraHnu3MoB




1.2

1.3

OpomtonmonHass  Teopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3Ma. JIBHXKyIIME CHiblI 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTU PECYPCOB, HEONPEAEIEHHAs U3MEHUYUBOCTD,

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomoiud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK €AMHKuIa BUAa U 3BOJIFOIIUA

1.4

1.5

JBwxyne cuibl ((hakTophl) SBOJIOLUMU BUAOB B TMpupoae. MyTalMOHHBINA
nporecc U KOMOMHATHBHAs W3MEHYMBOCTh. llomymnsiiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsnus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOIuUi (akTop
sBOMOLIU. POPMBI €CTECTBEHHOT0 0TOOPA.

[TprcrocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT d3BOMIONMU. [Ipumepsl
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(03bl ¥ HAMOAJANTALNY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUSL:

reorpa(bnquKoe, 9KOJIOTHYC€CKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIFOLIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BoIOLINN

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BUTHC )KU3HU HA 3emie

JloHayuHblE TIPEICTABICHHUS O 3apOXKACHUM JKU3HM. HayuHble rumnoresbl
BO3HMKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHcHepMus. XUMHUYECKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTansl Ounosnornueckoil spomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX 3BOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3Hu Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxeiickas u
nporepo3oickas dpel. [lameosoiickass spa W €€ TNEpUOIb: KEMOPUNCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3oiickas 3pa u €€ TmepuoAbl: MaAJICOr€HOBBIA, HEOTE€HOBBI,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKHX IPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(o3bl y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHu4eCKOoro Mupa KakK OTpaXCHHUC ISBOJIIOLIUH. OcHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

DBoroUs 4ejaoBeka. AHTPOIOJIOTUsS Kak Hayka. PazButue mpeicTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. MeTtoapl HU3YUCHUA aHTPOIIOTCHE3a. CXO,Z[CTBE[ )51




2.5

pa3nuyus YyenoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHNUE YETIOBEKA.
JIBrxymue cuibl (pakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHYHBOCTD U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBI 00pa3 XU3HH, HU3TOTOBIICHUE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
ymenslid, Yenoek mnpamMoxonamui, YenoBek Heanaepranbckuil, UYemoBek
pa3syMHblii. Haxonku MCKOmaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

2.6

3.1

YenoBeueckne packl. OCHOBHbBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuickas),
HErpo-aBCTPaJIONIHAs (3KBaTOpHalIbHA), MOHTOJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepTsl MpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCIIOBUSIM cyliecTBoBaHus. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpyXKaromias cpeaa

DKoJorus Kak Hayka. 3ajaud U pasjesbl dKOJIOrMU. MeToJpl IKOJIOTMYECKUX
UCCIeI0BaHui. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHusT OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyllIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonorndyeckue  Qaxtopel.  Knaccupukamusi  SKOIOTHYECKHX  (DaKTOPOB:
abuoTnueckne, OHMOTHYECKUE W aHTPOIOreHHbIE. JleHCTBHE HKOJOTMYECKUX

(haKkTOpOB HA OPTAHU3MBI

33

AbGuotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OnoTHuecKkux B3aMMOAEHCTBHI: KOHKYpEHIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3Ha4eHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6IJ.[CCTB8.X

OKOJIOTUUECKHE XapPaKTCPUCTUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTciIn
nomyJjadauuu: 4YUCJICHHOCTH, IINIOTHOCTb, POXIAACMOCTb, CMEPTHOCTL, IPUPOCT,

MUTrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U eé peryisusa

COO6III€CTB3 1 3KOJOTUMYCCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHAas, Tpoduueckass (muiieBas). Buabl-nomuHanTel. CBs3U B

OHOIIEHO3€E

4.2

Dkojoruueckue cucrteMbl (dkocucteMbl). [loHstne 006 3Kocucteme H



4.3

6HOF€OHCHO3€. q)yHKLII/IOHaJIBHBIC KOMITIOHCHTBI 3KOCHCTCMbI: MPOAYLCHTEI,
KOHCYMEHTBHI, peyleHThl. KpyroBOopoT BeliecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH 5SKOCHUCTeMBL. I[lumieBble Iemu W CeTH.
OcCHOBHBIE TOKa3aTeIM AKOCHUCTEMBI: OHoMacca, MPOXYKIHsA. DKOJIOTHMYECKHE
NUPaMUIbL:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJIsIUs, pa3Butue. Cykueccus

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOosKocHCTEMBI.
buonorudeckoe u X03HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (aktop ycroilumBocTu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuibl, cocTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHas CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE ILHKIBI 3JIEMEHTOB

(yrnmepopa, azora). 3oHaIBHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBedecTBo B Omocdepe 3emim. AHTPOINOTEHHBIE M3MEHECHHsI B Ouocdepe.
I'moGaibHbIE YKOJIOTHYECKUE MTPOOIIEMBI.
OcHOBa  palMOHAJIBPHOTO  YIPABJIEHUS MNPUPOJAHBIMH pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTUHU U OXpaHa mIpHUpOabI




YYEBHO-METOINMYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
Buonorua. 10 x1acc : yued. gaa obiueobpasosar. opraHu3alldi @ Da3zoRLIA

ypopenb / [B. B. [Naceunux u mp.] ; mox pen. B. B. MMaceunuka. — M. : Tpo-
ceetenue, 2019. — 224 ¢, : un. — (JIuima xa3um). — ISBN 978-5-09- {]?1’?16 a.

buosorua. 11 knacc : yueb. 1nsg o061eoOpa3oBAT. OpPraHU3auMid
Oasosbiid yposenb / [B. B. Ilaceunwk u np.] ; noa pea. B. B. Ilaceunu-
Ka. — M. : [lpoceemienue, 2019. — 272 c¢. : un. — (JIMHUA XKU3HU). —

ISBN 978-5-09-071891-2.

[Hudpoas 1abopatopus 1Mo OMOJIOTHH yUSHHYECKas
Kommiexranms

MynbTHaaTYHK:

-1 (pOBOM JATYMK BIAKHOCTH

- UpOBOM JATYMK OCBEIICHHOCTH

- nudpoBoit gatunk pH

- IU(PPOBOM AATUMK TEMIEPATYPbl UCCIEAYEMOI Cpe/Ib
- IU(PPOBOM AATUMK TEMIIEPATYPhl OKPYKAIOIIEH CpeIbl
[Mudposas Buneokamepa

[udporoit mukpockon Levenhuk Rainbow 50 L
Ha6op nns onbitoB Levenhuk Rainbow K 50

METOANYECKHUE MATEPUAJIBI IUISA YUYUTEJIA

Kunun [I.M., [ToBanseB O.A., Mupomnauuenko I1.B. Iudposas nadoparopust TP
M0 XMMUU: YUeHHUecKas: Meroanueckue pekomernanuu / JI.M. XKunun, O.A.
[ToBanses, [1.B. Mupomnnuenko. — Mocksa : [le JIubpu, 2023. — 92 c.

Kpartkoe pykoBoACTBO MO 3KCIUTyaTaruu nudpooii naboparopuu / A 1O.
Hyuxux, C.B. Xomenko, O.A. [loanses, 1. M. Xunmun, M.M. Cazonos, I1.B.
Mupounnyenko.- Mocksa: Jle JIubpu, 2023.-72 c.

PykoBonctBo «MHTEpECHBIN MUKpOCKOI. M3ydaeMm MUKPOMUD).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://edu.skysmart.ru/

but6moreka I{OK https://m.edsoo.ru/863e600a

[Iporpammuoe obecrnieuenue Kk mudpoBoit madopatopun «Touka pocta» mo
ouonorun OO0 «HayuHble pa3BieyeHUs»
[Iporpammuoe obecnieuenne k mukpockony Levenhuk Rainbow 50 L



MNPOMEXYTOUYHASA ATTECTAIUSA
HTorosbiii Tect mo omossoruu 10 kiaace

YpoBens A. BoiOpaTh 01MH BepHbI OTBeET.

Al. Kak Ha3pIBaeTcsl Hayka o KjieTke?
1) uuromnorus 2) ructoyiorus 3) TeHeTHKa 4) MOJICKYJISIpHAst OUOIOTHs
A2. KTO 13 yueHBIX OTKpbUI KJIETKY?
1) A.JleBenryk 2) T.IlIBanu 3) P.I'yk 4) P.Bupxon
A3. ConeprkaHue Kakoro XMMHYECKOTO JIEMEHTa MPeo0IaiacT B CyXOM BEIIeCTBE
KJIETKU?
1) a3ota 2) yriiepoaa 3) Bogopoja 4) Kuciopojia
A4. Kakas ¢aza meiio3a n300pakeHa Ha pUCyHKe?

1) Anadasa I 2) Meradaza I 3) Meradasza 11 4) Anadasa II
AS. Kakue opraHu3Mbl OTHOCATCS K XeMoTpodam?
1) s>xuBOTHBIE 2) pacTeHus 3) HUTpUPHUIHPYIOLTHE OaKTepuH 4) rpruoObI
A6. Obpa3oBaHue IBYXCIOHHOIO 3apO/IbIIIA IPOUCXOAUT B IIEPUO]
1) npoGnenus 2) ractpymsinuu 3) opraHorenesa 4) mocTIMOPUOHATIBHBIN MTEPHO/T
A7. CoBOKYITHOCTb BCEX I'€HOB OpIaHHM3Ma Ha3bIBACTCS
1) reneruka 2) renodony 3) renouus 4) reHOTHIT
AS8. Bo BTOpOM ITOKOJICHUH ITPU MOHOTMOPUIHOM CKPEIIMBAHUU U TP ITOJHOM
JOMUHHUPOBAHUU HAOJIOJAETCsl paCIIEIJICHUE IPU3HAKOB B COOTHOILIEHUU
1)3:12)1:2:13)9:3:3:14) 1:1
A9. K puznyeckum MyTareHHbIM (paKTOpaM OTHOCHUTCS
1) ynabTpaduoneroBoe usnydeHue 2) a30TucTas Kuciaora 3) BUpychl 4) OeH3MUpeH
A10. B kakoM yyacTke SyKapuOTHUECKOM KIETKH CUHTE3UPYIOTCSI pUOOCOMHbIE
PHK?
1) pubocoma 2) mepoxosatast DIIC 3) saperiuko sapa 4) annapar ['onbaxu
Al1l. Kakum tepmuHoM Ha3zbiBaeTcs yuyactok JIHK, koaupyrommii onun 6emnok?
1) Ko7OH 2) aHTUKO/I0H 3) TpUILIET 4) reH
A12. HazoBute aBTOTpO(HBINH OpraHu3M
1) rpub-nogdepe3oBuk 2) ameba 3) TyOepkyne3Has najoyka 4) cocHa
A13. Yem npencraBiieH XpoMaTHH a1pa?
1) kapuonnaszma 2) Hut PHK 3) Bonokuucteie 6enku 4) JIHK u 6enku
Al4. B kakoli ctaiuy Meno3a MPOUCXOANUT KPOCCUHTOBEP?
1) mpodaza I 2) unrepdaza 3) nmpodasa Il 4) anadaza |
A15. YUro obpa3zyercs B X0Jle OpraHOreHe3a U3 IKTOAEPMbI?
1) xopna 2) HepBHas TpyOka 3) me3ozepma 4) sHTOIepMa
A16. Heknerounasi popma KU3HU — 3TO
1) aBriena 2) 6akrepuodar 3) cTpenToKoKK 4) HHPY30pHs
A17. Cunre3 6enka Ha u-PHK nazbiBaetcs
1) TpaHcasus 2) TpaHCKPUMIHS 3) peAyTUTHKAIS 4) TUCCUMUIISITIS
A18. B cBeToBoii ¢aze porocuHTE3a MPOUCKXOTUT
1) cuHTe3 yriieBoJoB 2) cuHTe3 XJopoduiuia 3) MOrIOMIEHHE YTIISKUCIIOro ra3a 4) ¢goronus



BOJbI
A19. Jlenenue KJIETKH ¢ COXpaHEHHEM XpPOMOCOMHOT0 Habopa Ha3bIBAeTCs
1) amuto3 2) meito3 3) ramerorenes 4) MUTO3
A20. K mnactunyeckomy 0OMEHY BEIIECTB MOKHO OTHECTH
1) rmukonm3 2) aspobHoe npixanue 3) coopka nenu u-PHK na JIHK 4) pacmenienue
Kpaxmajia /10 TJII0KO3bI
A21. BeiOepute HEBEpHOE YTBEPKICHUE
VY npokapuot mosiekyia JJHK
1) 3aMKHYTa B KOJIBLIO
2) He cBsi3aHa ¢ OemKaMu
3) BMECTO TUMUHA COJCPKUT YPaLIUI
4) umeeTcst B €AMHCTBEHHOM YHCIIE
A22. I'ne mpoTekaeT TpeTui dTan KaTabojru3Ma — IMOJTHOE OKUCIICHUE WU JIbIXaHue?
1) B xenynke 2) B MUTOXOHAPHUAX 3) B In30coMax 4) B IUTOIa3Me
A23. K 6ecrioiomy pa3MHOKEHHUIO OTHOCUTCS
1) napreHokapnuueckoe 00pa3oBaHUE IIOJO0B Y Orypia
2) mapTeHOreHe3 y mues
3) pa3MHOXEHHUE TIOJIbIIaHa JTYKOBUIIAMU
4) caMOOMbIICHUE Y IIBETKOBBIX PACTEHUI
A24. Kakoii opraHu3M B IIOCTIMOPHOHAIBLHOM TIEPHOE pa3BUBaeTCs 03
Meramopdo3za?
1) smepuna 2) narymka 3) KoJaopaackuil xxyk 4) myxa
A25. Bupyc uMMyHOAepUIIUTA YEIOBEKa [TOPaXKaET
1) monoBeie xene3st 2) T-muMdouT 3) SpUTPOIUTHI 4) KOXKHBIE TOKPOBBI U JIETKHE
A26. luddepeHnpoBKa KJIETOK HAYMHACTCS HA CTaIUU
1) 6iactynsl 2) Helpynbl 3) 3UroThl 4) TacTPyIbl
A27. Yto sBIsSIETCS MOHOMEpaMHU OCIIKOB?
1) MoHOCaxapuabl 2) HyKJICOTU B! 3) aMUHOKHUCIIOTHI 4) (hepMEHTHI
A28. B kakoM opraHoujie MpouCXOoAUT HAKOIUIEHUE BELIECTB U 00pa3oBaHue
CEKPETOPHBIX ITY3bIPbKOB?
1) ammapar I'onbmxu 2) mepoxosaras DIIC 3) mnactuaa 4) muzocoma
A29. Kaxkast 0051€3Hb HacJaeayeTCsl CLETIEHO C IMOJIoM?
1) rmyxota 2) caxapsslil tuadet 3) remo¢unus 4) THIEPTOHUS
A30. YkaxuTe HEBEpHOE YTBEPKICHUE
buonornueckoe 3HaUeHHE MEH0O3a COCTOUT B CIIEYIOLIEM:
1) yBennumBaeTcsi FeHeTHYECKOe pa3HO00pa3ne OpraHu3MoB
2) NOBBIIIAETCA YCTOMYMBOCTD BU/1Aa IPU U3MEHEHUH YCIIOBHUM Cpe/Ibl
3) nmosBIIsAETCS BO3MOKHOCTD MEPEKOMOMHAIINY TTPU3HAKOB B PE3yJbTaTe KPOCCUHTOBEPA
4) noHuKaeTcsi BEpOATHOCTh KOMOMHATHBHOW N3MEHUYNBOCTH OPTaHU3MOB.

Yposens B.
Bui0epure 3 BepHBIX 0TBeTa

B1. XapakrepHble npU3HaKy TUIA MPOCTENIINX
1) BeayT TONBKO Napa3uTUYECKUil 00pa3 KU3HU
2) OJTHOKJICTOYHBIE

3) MHOTOKJIETOYHBIC

4) 6e3bsiaepHbIe

5) umeroT ohOpMIIEHHOE SJIPO



6) MOTYT OBITH KaK aBTOTPO(PHBIMH, TaK ¥ T€TEPOTPOGHBIMU OpraHU3MaMH.

B2. CtpykTypHbIE KOMIIOHEHTHI MUTOXOHIPUU
1) 5-8 MemMOpaHHBIX MMOJOCTEN

2) rpaHyJibl, COCTOSIINE U3 IBYX CYOBbEAMHHII
3) aBa cnost MeMOpaH

4) KpHUCTBI

5) rpaHsl

6) pubOCOMBI

B3. 3nadenue sHepreTHueckoro ooMeHa

1) cunre3 ATO

2) pacnaj OTCIYXUBIINX CBOM CPOK MaKpOMOJIEKYI
3) MOCTpPOEHUE HOBBIX KJIETOK U TKaHEi

4) MaTpUYHBIN CHHTE3 MAaKPOMOJICKYJI

5) pacnag AT® no AlD

6) oOpa3oBaHHe SHEPTrUU, HEOOXOAUMON OPTaHU3MY JJIS )KU3HEAEATEIbHOCTH

YcraHoBUTE COOTBETCTBHE MEKAY JEBBIM U ITPaBbIM CTOJI6HOM

B4. YcranoBuTe COOTBETCTBHE MCKAY MMPOLUECCCOM U IICPUOAOM OHTOI'CHE3a

I[TPOLIECC I[NEPUOA
A) npoGieHue 3UroTbl 1) s MOpHOHAILHBIH
b) cMepTh opranuzma 2) MOCTAIMOPHOHAIILHBIIN

B) o6pa3zoBanue OsacTyibl

') pazButue 0e3 npeBpameHHs

J1) racTpynsus

E) pa3zButue ¢ meramopdozom

YcranoBure NpaBUWIBHYIO ITOCJIE€A0BATC/IBHOCTD

B5. YcranoBuTe nocienoBaTeIbHOCTh MPOIECCOB, MPOUCXOA[IINX TPU OMOCHHTE3e OeKa

A) oOpa3oBaHue MENTUAHBIX CBsI3€H MEX/1y aMUHOKHCIOTaMH

b) cBs3piBanne antukonoHa T-PHK ¢ komonom n-PHK

B) coenunenne u-PHK c pubocomoit

I') packpyunBanue ydyactka apoiHoi cnupanu JJHK ¢ momomibio pepmenta
J1) TpaHCcKpUnuus

E) Beixon u-PHK u3 siapa B niuromnnazmy



HToroBelii Tect mo omoJioruu ajs 11 kiacca

YpoBenb A. BoiGepute 01UH NPaBUJILHbIA OTBET:
1) HayanbHbIil ypOBeHb OpraHU3aluy >KUBOU TPUPOJIBI:
a) KJICTOYHBIN B) MOJICKYJIIPHBII
0) opraHU3MEHHBII r) buocdepHbIi
2) CriocoOHOCTh OPraHM3MOB U30MpPaTEIbHO PearupoBaTh Ha BHEIIHUE BO3ACHCTBUS
cienun(pUIeCKUMU PEaKLIUsIMU:
a) caMOperyJsus B) U3MEHYHBOCTH
0) pa3ApakKMMOCTh T') HACJIEJICTBEHHOCTh
3) BaxxHeiinryto poJib B 3BOIONHMH OUOC(hEpHI CHITPAJIO MOSBJICHHE B aTMOcdepe:
a) a3oTa
0) YIJIEKUCIIOTro raza
B) MIAPOB BO/JIbI
I') KUCJIOpo/1a
4) buocdepa, kak u odas SKOCHCTEMA SIBIISETCS:
a) 3aKphITOM CUCTEMOM
0) OTKPBITON CUCTEMOU
B) TIOJTHOCTHIO aBTOHOMHOM CHUCTEMOM
I') IOJIHOCThIO HE3aBUCUMON CUCTEMOM
5) B pe3ynbTaTe Ku3HEAeATEIbHOCTH MUKPOOPTaHU3MOB Ha 3eMJie 00pa30BalUuCh
3aJIeKU:
a) 30JI0Ta U cepedpa
0) u3BecTHsAKa, PochHOPUTOB, KPEMHHUCTHIX CIIAHIICB
B) OOKCHUTOB, AJTFIOMUHUS
') Me/IH, INHKA, allaTUTOB
6) ®ocdop mocTynaer B Mo4BY:
a) B pe3yJbTaTe pa3pymeHusi TOPHBIX MOPOJT
0) 3 atmMmocdepsl
B) U3 BOJbI
T') B pe3yJbTaTe pa3IoKeHUsl pacTeHUI
7) HanGonpmas KOHIIEHTpaIHs 030HA PACTIOI0KEHA B CIEAYIOMINX MPeIenax OT:
a) 5 o 10 kmB) 20 10 25 kM
6) 10 no 20 xmr) 25 1o 40 kM
8) B.W. Bepuaackuii Buaen ganpHeiiiee pa3Butue Ouocdepsl B Iepexo/ie ee B
COCTOSIHUE:
a) TexHochepbl
0) anTpomocdepsl
B) HOOC(epbl
r) ypbochepsr
9) B.11. Bepuazackwuii Bbiiens1 Tpu (OpMBI BelllecTBa Ha 3eMJIe:
a) KOCHOE, HEKOCHOE U BOJlY
0) 6rokocHoe, (’KMBOE€) OPraHuYeCcKOe U BOIY
B) (’KMBO€) OpraHu4ecKoe, IoYBa 1 BoJa
') KOCHOE, OMOKOCHOE U (3KMBOE) OPraHuYeCcKOoe
10) Opranu3msbl TPOTYIEHTH, KOHCYMEHTHI, PEIYIICHTHI — OCHOBHBIE CTPYKTYPHBIC
KOMITOHEHTBI:
a) OuoreoreHo3a
0) Buma
B) HOMYJISALUN



) Orochepsl
11) Buocdepa — riobanbHast SKOCHCTEMA, CTPYKTYPHBIMUA KOMIIOHEHTaMHU KOTOPO
SIBJISIFOTCSL:
a) KJIaCChl U OTJENbI paCTEHUI
0) MOMyJISIINT
B) OMOTEOIEHO3BI
T') KJIACCHI U THUIIbI )KUBOTHBIX
12) Heob6xoaumoe ycioBHe yCTOMYMBOTO Pa3BUTHSL OHOC(hEpHI:
a) COKpaIlleHUE YUCICHHOCTH XUITHBIX JKUBOTHBIX
0) yHUYTOKEHHE HACEKOMBIX — BPEIUTENEH C/X KyIbTyp
B) CO3/1aHHE Pa3HOOOpa3Us BUJIOB PACTEHUI U KUBOTHBIX B SKOCUCTEME
') U3MEHEHUe JTaHamadra
13) IIpoTuB runoTe3sl caMo3apOKICHUS )KU3HH MEPBBIM BBICTYITNI:
a) Jl.Ilacrep 6) ®. Peau; B) C. Musiep; r) A.U. Onapun

14) Cornacno runotese 6uomnonsa AWM. Onapuna u J[x. XoyaeliHa )Ku3Hb:

a) 3aHECeHa Ha HaIlly IJIAHETY U3BHE;

0) ObLi1a co31aHa CBEPXbECTECTBEHHBIM CYILIECTBOM;

B) BO3HUKAJIa HEOAHOKPATHO U3 HEXHUBOT'O BEILIECTBA;

I') MOsIBUJIACh HA 3eMJIe B pe3ysbTaTe MpoIecca BOSHUKHOBEHHUSI )KUBOTO U3 HEKUBOTO MIPH
HAINYUH OJIarOMPUSTHBIX YCIOBUH.

15) HazoBure hopmy B3aMMOOTHOIICHUN MEXy OPraHU3MaMU Pa3HbIX BUAOB, IPU
KOTOPO# 0COOM pa3HBIX BUIOB, 00JIa1ast CXOKHMHU OTPEOHOCTSIMH, COTTEPHUYAIOT MEXKITY
co00i 32 JKU3HEHHBIE PECYPCHI: BOAY U MHUIILY, YOEXKHINA, MECTa KIAIKU SUIL T.1.

a) KOHKYPEHLIUS
0) XHUITHUYICCTBO
B) IIapa3UTU3M
B) CHUMOHO3

16) I'pymimier ocobeii (0akTepuu, rpudbl, paCTeHUSs, J)KUBOTHBIC) CBSI3aHHBIE JIPYT C
JPYroM OTHOILIEHHEM «IIHIIa — IOTPEOUTEINb) Ha3bIBAIOTCA :

a) "HGOPMAIIMOHHASI CETh, CETh UH(POPMAIIUH
0) 6H1OJIOTHYECKHE PUTMBI, PUTMBI IPUPOJIHBIE
B) Tpouueckas 1enb. [Iumesas 1emnp, 1enb MUTaHUS

17) IlpucnocobaeHne ;KMBOTHBIX K MApa3UTHYECKOMY 00pa3y KU3HU, CBA3aHHOE C
YIPOILIEHUEM CTPOCHHUS TeJa, SBIIIETCS IPUMEPOM:

a) uauoaganTaiuu; 0) IereHepaiuu; B) apoMopdosa; r) OMoIOrHYECKOro perpecca.

18) Uro siBnsieTcsl CTpYKTYpPHOM €AMHULIEH BUA:

a) 0co0b 0) KOJIOHUS B) CTas T') MOMYJISIIIHS
19) CounanpHblii (hakTOp SBONIOIMH YEIOBEKA:

a) HacleICTBEHHOCTh 0) U3MEHYMBOCTH B) TPY0Bas AESIT€IbHOCTD
20) CuHaHTpoOMN SIBIISIETCS MIPEICTaBUTEIIEM:

a) JMoJiel COBpeMEHHOTo THMa 0) IPEeBHUX JHOCH

B) IPEBHEHIINX JIIO/IeN T') 00€3bsIHOMOI00HBIX MTPEIKOB YEJIOBEKa

Yposens B. YcranoBure cooTBeTCTBHE
21) YcTraHOBHTE COOTBETCTBUE MEKITY OCOOCHHOCTSIMH OOMEHa BEIECTB U
OpraHu3MamHu, JJisi KOTOPbIX OHU XapaKTEPHBI

KoMmmoHeHTsl OuoreHo3a Opraau3Mbl

1 — IIponyneHTsl A — Priba

2 — KoHCyMEHTHI b — Bonopocnun




3 — PenyuieHTsl

B — JInunHku KOMapa

I" — 'aunocTHbIe OaKTEpUU

J — JIBycTBOpUaThie MOJUTFOCKH

22) YcTaHOBUTE COOTBETCTBUE MEXY XapaKTEPUCTUKON OpraH1u3Ma U ero
MPUHAIJICKHOCTHIO K (DYHKIIMOHATILHOW IpyIINe

QD YHKIMOHAIBHBIEC IPYIIIBI

XapakTepucTuKa OpraHnu3MoB

1 - mpoayIeHThI

A) CUHTE3UPYIOT OPraHUYEeCKUE BEILIeCTBA U3
HEOPraHUYeCKHX;

2 - KOHCYMEHTBI

B) HCIIOJIB3YIOT I'OTOBBIC OPIraHUMYCCKHUE BCIICCTBA,

B) ucnonp3yoT HEOpraHUYECKUE BEIIECTBA NIOYUBBI;

I ) PACTUTCIIBHOAAHBIC U IIJIOTOSAAHBIC JKUBOTHEIC,

J1) akKyMyJIHPYIOT COTHEYHYIO SHEPTHUIO;

E) B xauecTBe HCTOYHMKA SHEPTUH UCTIOIB3YIOT )KUBOTHYIO U
PACTUTENBHYIO MHIILY.

Yposens C. /laiiTe pa3BepHyTbIii OTBeT.

23) Ilouemy pacreHus (IpOAYLIEHTOB) CUUTAIOT HA4aJbHBIM 3BEHOM KPyroBOpOTa
BEIIECTB U MIPEBPAILEHUI SHEPIHH B SKOcUcTEME?
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