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HOACHUTEJBHAASA 3AIINCKA

[Ipu pa3zpaboTke MporpamMmbl MO0 OUOJOTUU TEOPETUUYECKYI0 OCHOBY st
OmpeNeNieHHs] MOJAX0/I0B K (DOPMUPOBAHUIO COJIEPKAHUSI YUEOHOro MpeaMera
«buonorus» cocraBwin: KoHUenTtyanbHble mnonoxenuss PIroC COO o
B3aMMOOOYCIIOBICHHOCTH 1I€JIeH, COJepKaHus, pe3yJIbTaTOB OOY4YeHHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJOXEHUS 00 0Omux
HeNsAX U OPUHIUIIAX, XapaKTepU3YyIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6Omiero obOpa3oBanus B Poccuiickoit depepanum, a Takxke
MOJIOKEHHS O crenuuke OMOIOTHH, €€ 3HAUCHUU B MO3HAHUU >KUBOM MTPUPOIBI
u o0eclmeuyeHnr CyIIECTBOBaHUSI 4elioBeueckoro obmiectBa. (CornacHo
Ha3BaHHBIM TOJIOKEHUSAM, OIPENEeNIEHbl OCHOBHbIE (DYHKIIMU MPOrpamMMBbl IO
OHoJ0ruu U e€ CTpyKTypa.

[Iporpamma 1o Owuosioruu na€t TpeACTaBICHHE O LeNiaX, o0 oOmen
CTpaTeru OOYy4YeHHMs, BOCIHUTAHUS W Pa3BUTUA OOYYaIOIIUXCS CPEACTBAMHU
yyebHoro mnpenmera «buonorusi», omnpenenser o0s3aTelbHOE MPEAMETHOE
COJIep>KaHHMe, €ro CTPYKTYpy, paclpeleieHue Mo pa3denaM H Temaw,
PEKOMEHAYEMYIO TIOCJIEIOBATEIbHOCTh M3Yy4YEeHHUsI Y4eOHOro Marepuajia ¢
y4€TOM  MEXKIPEAMETHBIX W BHYTPUIPEAMETHBIX  CBS3CH,  JIOTHKHU
00pazoBaTEILHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYaIOmUXCS.

B mporpamme 1o OWONOTHM TakKe€ YUMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANMPEIMETHBIM W TPEIMETHBIM pe3yibTaTam
oOyueHus B (GOPMUPOBAHMU OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIIHHOM
NEeATeNbHOCTH/YUeOHBIX JIEUCTBUNA OO0YUYaIOMIMXCS MO OCBOCHHUIO COJACPKAHUS
OMOJIOrMYECKOro 00pa3oBaHusI.

B mporpamme mno Ouonoruum (10-11 xnaccel, 0a30BbIl  YpOBEHbB)
peanu3oBaH MPUHIUI MPEEMCTBEHHOCTHM B HM3y4YeHUHU Ouojoruu, Onarojaps
yeMy B HEH MpPOCMATPUBAETCS HAMPABICHHOCTh Ha pa3BUTHE 3HAHUMH,
CBSI3aHHBIX C (OPMHPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
IIEHHOCTHBIX  OpPUEHTAllMl  JUYHOCTH,  DSKOJOTMYECKOTO0  MBIIUICHUS,
MPEJCTAaBICHUN O 3J0pOBOM oO0Opa3e KU3HU U OEPEeKHBIM OTHOIICHUEM K
OKpyXawumen npupoaHor cpege. Ilostomy Hapsgy ¢ HU3y4YEHUEM
00111e0M0TOTUYECKUX TEOpHM, a TaKKe 3HAHUU O CTPOCHHM >KUBBIX CHUCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B HUX MPOIECCOB B
mporpaMMme Mo OHOJIOTUU YAEIEHO BHHUMAaHUE HCMOJb30BAHUIO MOITYUYECHHBIX
3HaHUU B MOBCEAHEBHOMW KU3HU IS PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHCIIE:
npopUIAKTUKA  HACIEACTBEHHBIX  3a00JICBAaHUU  YEJIOBEKA,  MEIMKO-
TE€HETUYECKOTO KOHCYJILTUPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKHU
1e71eco00pa3HOTO TOBEICHUS B OKpY’KalOIIeld NPUPOJHON cpejae, aHaliu3a
BIIUSIHUSL XO3MCTBEHHON JEATENbHOCTU YEJI0BEKa Ha COCTOSIHUE MPUPOJIHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCWIEHHE BHHUMaHUA K  MOPUKIATHON
HalpaBJICHHOCTH  yuyeOHOoro  mpeamera  «buomorus»  mpoaUKTOBAHO



HEO0OXOMMOCTBIO 00eCTIeueHUsT YCIOBUH I PEIICHUsT OMHONW M3 aKTyalbHBIX
3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOr0 0Opa3oBaHUs, KOTOpas Mpearnojiaraet
dbopmupoBaHue y 00y4arOUXCA CIIOCOOHOCTH aanNTUPOBAThCA K U3MEHEHUSIM
JUHAMHYHO PA3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHEe cpeaHero oO0Iiero oopa3oBaHMs 3aHHUMAET BAXKHOE
Mecto. OHa oOecrieunBaeT (HOPMUPOBAHUE y O0YyUAIOMIMXCS MPEIACTABICHUMN O
HAay4YHOU KapTHUHE MHUpaA, paclIUpsieT U 0000IIaeT 3HaHUsI O KUBOU Mpupoe, eé
OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOUW OpTraHU3AIMKN U DBOJIOIHNH, CO3TAET
YCIOBHSI  JJIsi: TIO3HAHWUS 3aKOHOB JKMBOW  MPUPONBI, (OPMUPOBAHUS
(yHKIIMOHATBHON TPAaMOTHOCTH, HABBIKOB 3JJ0pOBOr0 M Oe3omacHoro odpasa
KU3HHU, DKOJIOTHYECKOTO MBINUICHHSI, IIEHHOCTHOTO OTHOIICHUS K KUBOH
MIPUPOJIC W YETIOBEKY.

bonpmoe  3HadeHme ~ OWMONIOTHS  WMEET  TaKXKe JUIA  PEIICHUS
BOCIIUTATENbHBIX M PAa3BUBAIOIIMX 3a7ad CpPEJAHEro OO0IIero oOpa3oBaHMUS,
coruanu3anuu olyyvaromuxca. M3ydenne OUOIOTHM OOECIEUMBAET YCIOBUS
TUTST dbopmMupoBaHUs WHTEJUICKTYaTbHBIX, KOMMYHUKAITHOHHBIX "
WHOOPMAITMOHHBIX  HABBIKOB, 3CTETUYECKOW  KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaui OWOJOTUISCKUX 3HAHWHA C TPEJCTABICHUSIMH U3 JPYTUX YUECOHBIX
MpeIMETOB, B YacTHOCTH, (u3uku, xumuu u reorpaduu. HasBaHHbBIE
MOJIOKEHUSI O TPEIHAa3HAYCHUH y4eOHOTro mpeamera «bHONoTus») COCTaBUIU
OCHOBY ISl OMNpENENIeHHs] MOAXOJ0B K OTOOpY U CTPYKTYPUPOBAHUIO €TO
COJIep>KaHMus, IPEACTaBIECHHOIO B IpOrpaMMe 1Mo OMOJIOTHH.

OT60p coxepxkanust yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYILECTBJIEH C MO3ULMKN KYyJIbTYypOCOOOPa3HOro MOAX0J]d, B COOTBETCTBUU C
KOTOPBIM 00ydYaromnuecs: JOJKHBI OCBOWTH 3HAHWS M YMEHWS, 3HAUMUMBIC IS
dbopmupoBaHust 001N KyJIbTYpbl, OMpPEACNSIONME aJeKBATHOE IOBEJCHUE
YeJI0BEKA B OKPY Karollel MpUpOAHON cpenie, BOCTpeOOBAHHBIE B TOBCEIHEBHOM
KU3HU U MPAKTUYECKON JeaTeabHocTH. Oco00€e MECTO B 3TOM CHCTEME 3HAHMI
3aHUMAIOT 3JIEMEHTHI  COACpPXKAHUSA, KOTOPHIE CIY)KaT OCHOBOW ISt
dbopMHpOBaHUS TPEACTABICHUNH O COBPEMEHHOW E€CTECTBEHHO-HAYyYHOU
KapTUHE MHUpa W IEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
rymMaHu3aluu OMoJIOru4eckoro o0pa3oBaHusl.

CtpykTypupoBaHUE COJiepKaHUsl yueOHOro maTepuaia B MporpamMme Io
OMOJIOTMU OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYECHHUS 3HAHUU 00
OTIMYUTEBHBIX 0COOEHHOCTSIX JKHBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3aIliu
U DBOJIONHUHA. B COOTBETCTBMM C 3THUM B CTPYKType y4eOHOTO mpeamera
«buonorus» BBIIETEHBI CICIYIONTUE COAEpKATENbHbIC TUHUN: «buomorus xak
HayKa. MeTopl Hay9HOTO TTO3HaHus», «KieTka kak Omosiormdeckasl CHCTeMa,
«Opranu3zm kak Owuonoruueckas cucreMa», «Cucrema u MHOrooOpasue
OPraHUYECKOTO MUPa», «DBOJIOLUS JKUBOW MPUPOABDY, «IKOCUCTEMBI H
MPUCYIIE UM 3aKOHOMEPHOCTH.



[ens m3ydenus: yuebHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE —
OBJIAJICHUE OOYYAIOMUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATBEHOMN
OpraHW3allii >KWBBIX CHCTEM pAa3HOTO paHra W NPHOOPETCHHE YMEHUI
WCITOJIB30BATh 3TU 3HAHUS JJIS TPAMOTHBIX JEUCTBUI B OTHONICHUU OOBHEKTOB
KUBOU TPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikenne Tienu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha
0a30BOM ypOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIUMHUCS CHCTEMbl 3HAHWA O OMOJIOTHYECKUX TEOPHSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTEe3aX, TPAaBWIIAX, CIyKallux
OCHOBOH 1711 JOPMUPOBAHUS TMPEICTABIICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOAaX HAyYHOTO T[IO3HAHUS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKHUBBIX CHUCTEM DPA3HOTO YPOBHSI OpPTaHU3alldd, BBIJAIONTUXCS
OTKPBITUSX ¥ COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe Y 00YUYAIOIINUXCS MO3HABATEIIBHBIX, HHTEIUICKTYaIbHbBIX H
TBOPYECKUX CITOCOOHOCTEH B MpoIlecCe aHaau3a JAHHBIX O MYTSX Pa3BUTHUSA B
OWONOTHY HAYYHBIX B3TJISAO0B, UACH M MOIXOMOB K M3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aluu;

CTAHOBJICHHE Yy OOy4armmxcsi oO0mel KylIbTypbl, (QYHKIHOHATBLHOU
IPaMOTHOCTH, pa3BUTHEC YMEHHHA OOBSCHATH W  OICHUBATH  SIBJICHUS
OKPYXKAIOIIEr0 MHUpa JKHBOW TPHUPOABI HAa OCHOBAaHWW 3HAHWUW W OIBITA,
MOJIYYCHHBIX TIPH U3yUYECHUU OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOIMUXCS YMEHHWH WUTIOCTPUPOBATH 3HAYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYCCKON MEATETHHOCTH YEIOBEKa, Pa3BUTHUHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOCKIEHHOCTA B BO3MOKHOCTH TTO3HAHUS YEIIOBEKOM KUBOM
MPUPOJLI, HEOOXOIUMOCTH OEpPEeKHOT0 OTHOIICHUS K HeH, COOMoaeHus
ATUYECKUX HOPM TIPH MPOBEJCHUN OMOJOTUYECKUX UCCIICTOBAHNM;

OCO3HAHHWE IEHHOCTH OMOJIOTMYECKWX 3HAHWH JJIS TIOBBINICHUS YPOBHS
AKOJIOTHYECKOHN KYJIbTYPBI, ISl POPMUPOBAHUS HAYTHOTO MUPOBO33PCHUS,

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHON >KU3HU
JUTSL OLICHKH TIOCJIC/ICTBHIA CBOCH NESATEILHOCTH MO OTHOIICHUIO K OKPYKAIOIIEH
cpene, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHME U COOJIOJCHHE MEP
poMITaKTUKH 3a00I€BaHUM.

B cucreme cpemgnero oOimiero o6pazoBanusi «buomorus», uzyuaemas Ha
0a30BOM YpOBHE, SBISETCS 00s13aTEIBHBIM YUECOHBIM MPEAMETOM, BXOISAIINM B
COCTaB MpeaMeTHOM o0acTi « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jns w3ydeHuss Ouosiorud Ha 0a30BOM YpPOBHE CpPEAHEro OOIIEro
oOpazoBanus oTBoauTCa 68 yacos: B 10 knacce — 34 vaca (1 4ac B Hezeno), B
11 xmacce — 34 gaca (1 gac B HeeNIO).

COAEPKXAHUE OBYUEHUA



10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JpYTUMH €CTECTBEHHBIMU Haykamu, (uiiocodueit, 3THUKON, ACTETUKON U
npaBoM. Ponb Ouonorun B (HOPMUPOBAHMHM COBPEMEHHON HAYyYHOW KapTHUHBI
Mupa. CucrteMa OMOJIOTHYECKUX HAYK.

Metonsl mO3HAaHMUS SKUBOM MpuUpoAbl (HAOMIOJIEHHE, SKCIEPUMEHT,
omucaHue, H3MEpeHHE, KiaccupuKanus, MOACIUPOBAHUE, CTATUCTHYECKAs
00paboTKa JTaHHBIX).

JdemoncTpanum:

[Toptpersr: Y. HapBun, I'. Menaens, H. K. Kombnos, [xx. Yorcon u O.
Kpuk.

Tabnuiel u cxembl: «MeTObl MO3HAHUS JKUBOM TPUPOIBI».

JlaGopaTopHble M NpaKkTUHYecKUe padoThI:

[IpakTuueckass pabora Ne 1. «Vcnonb3oBaHHe pa3IUYHBIX METOJIOB IMpU
M3YYEeHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3AIUSL.

Kusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMET HU3yueHHs OUOJOTHH.
OTauyue KUBBIX CUCTEM OT HEOPTaHUYECKON MIPUPOIBI.

CaoiicTBa OmocucTeM U HX pa3HOOOpa3ue. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN,
MOMYJISALIMOHHO-BUI0BOM, DKOCUCTEMHBIHN (6MOTEOIEHOTUYECKHM ),
O6uocdepHbIil.

JdemoncTpanum:

Tabmumet u  cxembl: «OCHOBHBIE TMPU3HAKH JKU3HW», «YPOBHU
OpraHU3aIU KUBOU MPUPOIBD.

O6opynoBanue: mojaenb MoJiekybl JITHK.

Tema 3. Xumnueckuii cOCTaB ¥ CTPOEHHUE KJIETKH.

XUMUYECKHUI COCTAaB KJIETKH. XUMUYECKHUE DJIEMEHThI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEeHTHI. Bosia 1 MuHepaibHbIe BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTke. l[lommepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKUCIOTHl — MOHOMEPHI OEIKOB.
He3aMeHnnmble ¥ 3aMEHHMBbIE AMHUHOKHUCIOTHI. AMHUHOKHCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpBI OCIKOBON MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKUIHUN OENKOB.

depMeHTHI — Oumonornueckue KartanuzaTtopbl. CTpoeHme depmeHra:
aKTUBHBIA 1IEHTp, cyOcTpartHas crneuuduyHocts. Kodepmentol. ButamuHsbl.
Otnauuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.



VYraeBonapl: MoHOcaxapuabl (TJIOKO3a, pubo3a W JAe30KCcHpr003a),
avcaxapuabl (caxaposa, JIaKTo3a) W Iojaucaxapuiabl (Kpaxmaj, TJIHMKOTEH,
LeJuI0I03a). buonornyeckue pyHKIIMM yriieBOIOB.

Jlunuaer: tpurnuuepuasl, dochonunuasl, crepounsl. ['mapoduibHO-
ruapodoOHbie cBolicTBa. buonornueckue QyHkuuu nunuaoB. CpaBHEHHE
YIJIEBOJIOB, OE€ITKOB U JIMMUAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorel: JJHK n PHK. Hykneornmsr — moHOMEpSI
HyKJIeUHOBBIX KuCHIOT. Ctpoenue u ¢yHkuuu JHK. Crtpoenue u ¢yHkiuum
PHK. Buast PHK. AT®: ctpoenue u GyHKIIUU.

[wutonornuss — Hayka o kjietke. KierouHas teopuss — mnpumep
B3aUMOJICUCTBUSL U U (PAKTOB B HAYyYHOM MO3HAHMHU. MeETOAbl W3yUEHHS
KJIETKH.

Knerka kak uenmoctHas »xuBas cucrema. OOIIMe NPU3HAKUA KIIETOK:
3aMKHYTasi Hapy>kHast meMmOpana, mosiekyibl JJHK kak reHeTnueckuit anmapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KJIETOK: syKapuoTHyecKas M mpokapuotuueckas. OcoOeHHOCTH
CTpOCHUS mpokapuoTruieckon kinetku. Knetounas crenka 6akrepuil. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOM, JKUBOTHOW W
rpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KIIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux (¢yuknuu. I[lnasmatuueckas MemOpaHa, e€ cBoWcTBA H  (QYHKIIUU.
[utonnasma u e€ opranouapl. OgHOMeMOpaHHbIe opraHouabl kietku: JIIC,
armapar [onbmxu, mu3ocoMmbl. [lolyaBTOHOMHBIE OPraHOMABI  KIIETKH:
MHUTOXOHJIPUH, TIACTUABL. [IpOMCXOXKIEHNE MUTOXOHAPUN M IUIACTUA. Buubl
mnactug. HememOpaHHble OpraHouibl KJIETKH: pUOOCOMBI, KIETOUHBIA LEHTP,
LEHTPHUOJIN, PECHUYKH, KIYTUKU. OYHKIIMNA OPraHOUIOB KJIETKU. BrirroueHus.

Snpo — perynstopHsiil ieHTp KiaeTku. CTpoeHue saipa: sjepHas o00I0uKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIBanu, M. Ilneitnen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Junarpammel:  «Pacnpenenenue XUMHYECKHX JJIEMEHTOB B HEXUBOM
npupoae», «PacnpeneneHne XuMUYECKUX SJIEMEHTOB B JKUBOU IPUPOJIEN.

Tabnuier u cxemsl: «llepuonnueckas TabauIa XUMUYECKUX SJIEMEHTOBY,
«CtpoeHue Momnekyibl Boabl», «buocuntes Oenkay, «CTpoeHHE MOIEKYJIBI
oenkay», «Ctpoenue pepmenta», «Hykmennossie kucnotel. JJHK», «Ctpoenue
Monekyiasl AT®», «CrpoeHne »>SyKapuOTHYECKOW KIETKM», «CTpoeHue
KUBOTHOM  KIETKW», «CTpoeHHE pacTUTENIbHOM KIEeTKW», «CTpoeHue
MPOKAPUOTUYECKON KIETKH», «CTpoeHHue sapa KIETKW», «YTJIEBOIbD,
«JInnuaey.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHHE MJisi MPOBEACHUS
HaOII0/ICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpaKkTUHYecKUEe PadoThI:

JlaGopatopnass pabotra Ne 1. «/3yueHue kaTanUTUYECKOW AKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopnass pabora Ne 2. «/3yueHue cTpoeHUS KIETOK pPaCTEHU,
KUBOTHBIX U OaKTEepUil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENnapaTax u ux
OTHCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BelecTB, Ui METa00IU3M. AcCUMUIISLUS (TIIaCTUYECKUIT OOMEH)
1 TUCCUMIIIAIUS (PHEPTeTUUYECKUM 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIECTB U SHEPTUU B MOHUMAHHUU
MeTabonau3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Poib
(hepMeHTOB B 0OMEHE BEILIECTB U MPEBPAIIEHUN SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHoBas (a3bl ¢dorocuHTe3a. Peaknuu
dborocunTeza. DPdexTuBHOCTh (PoTOocHHTE3a. 3HaYeHHEe (PoTocuHTE3a I
KU3HU Ha 3emiie. BnusiHue ycinoBuit cpenbl Ha (POTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUHU.

XeMocuHTEe3. XEMOCHHTE3UpYIolue OakTepun. 3HAUCHUE XEMOCHHTE3a
IUIA JKU3HHU Ha 3eMIIe.

DHepreTuueckuil oOMeH B kieTke. PaciieniieHue BEmIeCTB, BbIICICHUE U
aKKyMYyJIHPOBaHUE OHHEPrUu B KIETKE. OTalbl 3SHEPreTUYECKOro oOMeHa.
['muxonu3. bpoxkenue u ero Buabsl. KuciopoaHoe OKHUCIEHHE, UK KIETOYHOE
JbIXaHUE. OKucnurenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro OOMeHa.

Peakuun wmatpuuHoro cunte3a. ['enermdeckas uHdopmanus u JIHK.
Peanuzanust renetndeckord mHpopmaruu B kieTke. ['eHeTHueckuil KoJ U ero
cBoiictBa. TpaHckpuniusa — warpuunbld cuHte3 PHK. Tpancmamua —
OuocuHTe3 Oenka. Jrtanbl TpaHciusiuu. KoaupoBaHue aMUHOKHUCIOT. Poib
pubocoM B OMOoCHHTE3€e OelKa.

Hexnerounsie hopMmbl xu3Hu — BUpychl. ctopust oTkpbiTusi BupycoB (/1.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IHKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTeHuil, >XMBOTHBIX M YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynonedunmura yenoseka (BUY) — Bozoynurens CIIN da.
OOpatHasi  TpaHCKpHIIIHSA, peBepraza U  uHTerpasa. lIpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Kosnbiios, /I. . UBanosckui, K. A. Tumupsizes.



Tabmaunupl U cxembl: « Tumnsl nutanusy, «Metadomuzm», K MUTOXOHAPHSY,
«DHepreTudyeckuii oomeny», «Xmoporacty, «Potocunrte3», «Ctpoenue JJHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «l eHeTuyecKuit
Kol», «Bupyce», «baktepuodarn», «CTpoeHUe U >KU3HEHHBIM UK BUpYyCa
CIIN[a, 6aktepuodaray, «Pemmmkamus JJHK.

O6opynoBaHue: MOJEIU-ATIIIUKALIUU «Y nBOCHUE JAHK 51
TpaHckpunuus», «buocunres 6enka», « CTpoeHUE KIETKW», MOJIENb CTPYKTYPbI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHANBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KneTounslit UK, WKW KU3HEHHBIA MUK KiIeTku. MHTepdaza m MuTO3.
[Iponecchl, nporekatomue B uHtepdaze. Pemnukanus — peakuuss MaTpUIHOTO
cunte3a JIHK. Ctpoenme xpomocoMmM. XpOMOCOMHBIM HabOp — KapUOTHIIL.
JIMIJIONIHBIM W TAIUIOUJHBIM ~ XPOMOCOMHBIE  HAOOphl.  XPOMAaTHIBI.
[{uTosiornyecKknue OCHOBBI Pa3MHOXKEHHS W WHAWUBUAYAJIBHOTO Pa3BUTHSA
OpPraHu3MOB.

Jenenne knetku — muto3. Ctaguu murtosa. [Iponeccesl, npoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeNb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHHUSI OpPraHu3MoB: Oecrmojioe W TMoJioBoe. Bubl
0ecroyioro  pa3MHOXKEHMS:  JICJICHHE  HaJBO€, IIOYKOBAHHUE OJHO- W
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BET€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €I0 3HAUCHUE JJISl CEJICKIIHH.

[TonoBoe pa3MHOXkEHUE, €T0 OTINYHUS OT OECIOJIOTO.

Meiio3. Ctaguu meno3sa. [Iponecchl, mpoucxoadiue Ha CTaausX MeHo3a.
[ToBenenue xpomocom B Meno3e. KpoccuHrosep. buosiorndeckuid CMbICHT H
3HA4YCHUE MEHO03a.

['amerorenes — mporecc 00pa3oBaHUs TMOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBeie xene3bl: CEeMEHHUKU U sSiMdHUKH. OOpa3oBaHUE U Pa3BUTUE MOJIOBBIX
KJIIETOK — raMeT (CrnepMaTo30ul, SIMIEKJIeTKa) — CIEepMaTOreHe3 U OBOTEHE3.
Oco0OeHHOCTH CTpPOCHUS SIUIEKIETOK M crepMaro3ousioB. OIIOJ0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3Butve (OHTOreHe3). OMOpUOHAIBLHOE pa3BUTHE
(amOpuorenes). Atanbl SMOPUOHAIBHOTO PA3BUTHUS Y TTO3BOHOYHBIX )KUBOTHBIX:
npoOneHue, racTpysius, opranorenes. [loctamOpuoHanbHoe pa3BuTUe. THUIIBI
MOCTAMOPUOHANBHOTO PA3BUTHUS: NPSIMOE, HENpsAMoe (JIUYMHOYHOE). Brusnue
Cpebl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOACTBA.

Poct u pa3Butue pacrenuil. OHTOr€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:



Tabmuielr u cxembl: «DopMbl pa3zMHOXKEHHUST OpPraHu3MoBy», «JIBoliHOE
OIUIOIOTBOPEHUE Y UBETKOBBIX paCTeHUW», «BerertaTuBHOE pa3MHOXKEHHE
pacteHuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocombl», «Knerounsiit nukin», «Perummkanus JJHK», «Muto3y,
«Menosy», «Ilpssmoe 1 HenpsiMoe pa3BUTHEY, «['aMETOreHe3 y MIEKOIIUTAOIIUX
1 4eT0BeKa», « OCHOBHBIE CTAAUN OHTOTEHE3a».

OOGopynoBaHue:  MHUKpPOCKOI,  Mukpompenaparsl  «CrnepMaTo30uabl
MJICKOITUTAIOWIETO», <«JSlileKkneTka MIeKonurawomero», «Kapuoknnes B
KJIETKaX KOpElKa JyKa», MarHUTHAs MOJIeNb-aNIUIMKauus «JleneHne KIeTKm,
mozens JIHK, Mmonens Metada3zHoil XpOMOCOMBI.

JlabGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopaTopHas pabora Ne 3. «HaOmroaeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopatopHasi pabota No 4. «M3ydeHue CcTpoeHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacjieAcTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. HMcropus paszButus resHetuku. Pousb
LIUTOJOTUA M ASMOPHUOJIOTUM B CTAHOBIICHHM T€HETUKHU. Bkian poccuiickux u
3apyO0eXHbIX  YUY€HbIX B  pPa3BUTHE TEHETUKU. MeToabl  T'E€HETUKHU
(ruOpua0NOruYecKii,  UUTOTEHETUYECKUU,  MOJIEKYJISIPHO-T€HETUUYECKUM).
OCHOBHBIE T€HETUYECKNE OHATUS. [ eHeTHYEeCKass CUMBOJIMKA, UCIIOJIb3yEMasl B
CXE€MaxX CKPEIIMBAHUU.

3aKOHOMEpPHOCTH  HACJIEAOBAaHHWS NPU3HAKOB, YCTAaHOBJCHHbIE [
MenneneMm. MoHOrHOpUIHOE CKpeIIMBaHUE. 3aKOH €IWHO00pa3us TuOpHUAOB
MEepBOro ImokoyieHus. [IpaBuno JOMUHHpPOBaHUWS. 3aKOH pPacCUICIUICHUS
npusHakoB. ['unore3a ynctorsl rameT. [1oaHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JlurnbpunHoe CKpeliuBaHuWe. 3aKOH HE3aBUCHUMOTO  HACJEeIOBaHUS
npu3HakoB. lluToreHeTHyeckue OCHOBBI  JUTHOPHUAHOTO  CKPEIIMBAHMUS.
Ananusupyroiiee CKpELINBaHUE. Hcnonp3oBanue AHAITU3UPYIOLIETO
CKpeIlUBaHUs JIJIsl ONPEICIICHHs] TeHOTHUIA OCOOU.

CuerieHHOe HaclienoBanue nmnpusHakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBAaHUIO Te€HOB. HapymieHne cuemieHus TE€HOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUSI HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.

I'eneTnka noma. XpoOMOCOMHOE ONPENETIEHUE 10Ja. AyTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['oMOoraMeTHele W TeTeporamMeTHble opraHu3mbl. HacnemoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3MeHYnBOCTSD. Buner U3MEHUYUBOCTH: HEHACJIEACTBEHHAS u
HaclIeACTBeHHad. Poib cpenpl B HEHACHEICTBEHHOM  M3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKAIIMOHHOW W3MEHYHMBOCTH. BapumannoHHBIN psa U
BapuanMoHHass KpuBas. Hopma peakunu mnpusHaka. KonndecTBeHHBIE U



KaueCTBEHHbIEC MPU3HAKU U MX HOpMa peakuuu. CBoilcTBa MOAM(PUKAIITMOHHOMN
M3MEHYUBOCTH.

HacnencrBennas, uiu reHOTUNHYECKasi, U3MEHUYMBOCTh. KoMOMHaTHBHAsS
M3MEHYUBOCTh. Melo3 U TOJIOBOM TMpPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTU. MyTallMoHHasi W3MEHYMBOCTh. Kraccudukaius MyTamuii:
TE€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W NPUYMHBI MYTAIUN.
MyTtarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHUX PSIIOB B HACIEICTBEHHOMN
n3MmeHunBocty H. 1. BaBunosa.

BuesanepHas HacCIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enetnka denoBeka. Kapuorun udenoBexka. OCHOBHBIE METOAbI T€HETUKHU
YeJI0BEKa: reHeaJornueCcKui, OJIM3HEIIOBBIM, IIMTOTCHETUYECKUM,
OMOXUMHUYECKUM, MOJIEKYyJIsIpHO-TeHeTuYecknil. COoBpeMEHHOE OmpeiesieHue
TE€HOTHUIA: MIOJIJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHCIIE C
nomompio IIIIP-ananu3a. HacneacTtBenHble 3a00jieBaHMS YEIOBEKAa: TEHHBIC
0oJie3HU, OOJIE3HU C HACJIEACTBEHHON MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. ComaThyeckue | TeHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHLIMIBL 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKU U JICUCHUS
reHeTUYeCcKuX Oosne3Hel. Menuko-reHeTuueckoe KOHCYJIbTUPOBAaHNE. 3HAUCHUE
MEIUIMHCKOW TEHETHUKA B NPEJOTBPAILICHUM U JICYCHUM TIE€HETUYECKUX
3a00J€BaHNH YelIOBEKa.

JdemoncTpanum:

[Toptpetsr: I'. Mengens, T. Mopras, I'. ne @pus, C. C. Uersepukos, H. B.
Tumodeen-Pecosckuii, H. Y. BaBuiios.

Tabmuupl ©w  cxembl: «MOHOTHOPHUIHOE  CKpEIIMBAHHE H  €ro
HUTOTCHETUYECKAss OCHOBA», «3aKOH PACLICIUICHUS U €r0 IUTOr€HETHUYeCKas
OCHOBa», «3aKOH YHUCTOThl ramer», «JluruOpuaHoe CKpeuMBaHue,
«lluTomornyeckue OCHOBBI  TUTHOPUIHOTO  CKpeIIMBaHHA», «Meio3y,
«B3anMoieNCTBUE aJUIENbHBIX TE€HOBY», «l'eHeTMueckue KapThl pacTECHHH,
KUBOTHBIX U 4YeNOBEKa», «['eHeTnka nmomna», «3aKOHOMEPHOCTH HACJIEIOBAHHS,
CLUEIUIEHHOTO C mnosom», «KaphoThmbel 4enoBeKa W KUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukainrionHas U3MEHUUBOCThY, «HacnenoBanue pe3yc-
(baxTopay, «I'eHeTHKa rpynn KpoBuy», «MyTallMoHHasi U3MEHYUBOCThY.

O6opynoBanue: Moaenu-anmIMKauu «MoHOTUOpUIHOE CKPEIIMBAHUEY,
«Henonnoe nomuuupoBanue», «JuruOpuanoe ckpenuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKON U MUKporpenapar «Jlpo3oduna» (HopMma, MyTaiuu
(opMBI KPBUIBEB U OKPACKU Tela), repoapuil «I'opox moceBHOWY.

JlaGopaTopHble U NpaKTHYEeCKHE PadoThI:

JlaGopatopnas pabora Ne 5. «M3ydeHue pe3ynbTaToOB MOHOTHOPUHOTO U
JUTHOPUIHOTO CKPEUIMBAHUS y AP030( bl Ha TOTOBBIX MUKpOTIpenapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne moaMpUKATUOHHON
M3MEHUYUBOCTH, MOCTPOCHUE BAPUALIMOHHOTO psiia U BAPUALMOHHON KPUBOW».



JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpakTtuueckas pabora Ne 2. «CocTaBleHHE W aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa M Mpouecc. 3apokKIAECHUE CEIEKIUHA U JIOMECTUKALIHS.
VYuenne H. WM. BaBuioBa o0 1EHTpax NPOUCXOXKIAEHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHUU. L[eHTpbI TPOUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COPT,
opoja, mTaMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCOBbIN U MHIUBUAYAJIbHBIA OTOOPHI
B CEJICKIIMU PacTeHUM W >KUBOTHBIX. OllEHKa dKCTEphepa. BIIM3KOPOICTBEHHOE
cKpemuBaHue — MHOpuAWHT. Yucrtas nuHusg. CKpeluBaHWE YHUCTHIX JIHHMI.
['eTeposuc, unu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHue — ayTOPUIUHT.
Otpanénnass ruOpuamzaumss U e€ ycnexu. VCKycCcTBEHHBIH MyTareHe3 u
MOJYYEHNUE MOJUIUIOUAOB. JOCTHXKEHHUSI CENEeKUHUH PACTeHUM, YXUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciib MPOU3BOJCTBA. |'€HHAs WHXKEHEpHUs. DTallbl
co3nanusi pekomOuHantHoM JIHK u Tpancrennsix opranm3moB. Kiertounas
nHxeHepusd. Kiletounble  KyabTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKEHUE
pactreHuid. KIIOHMpOBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE U ATHYeckue mnpodiiembl. MO — reHeTudyecku
MOJU(UITUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanumu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmuiel u cxeMbl: Kapta «LleHTpbl TPOUCXOXKIEHUS U MHOTOOOpaszus
KyJbTYpHBIX pacteHuit», «llopompl gomMamHux KUBOTHBIX», «CopTa
KYJbTYpPHBIX pacTeHui», «Otnanénnas rudbpunuzanus», «PadboTel akageMuka
M. @. UsanoBay, «Ilomumionausy, « O0BEKTh OMOTEXHOJIOTHNY, «KIIeTOUHBIS
KyJIbTYpbl W KIOHUpPOBaHHE», «KOHCTpyMpOBaHME W TIEPEHOC TEHOB,
XPOMOCOMY.

OOGopynoBaHue: MyJISDKM IUIOJOB M KOPHEIUIONOB JUKUX (QopM U
KYJbTYPHBIX COPTOB pacTeHui, repbapuii « CenbCKOX03I1CTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

Okckypcuss «OCHOBHBIE METOJBI U JIOCTHXKEHUS CEIEKIUMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3AMCTBO, Ja0OpaTOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOIINOHHAA ONOJIOTHSA.



[Ipennochuiku BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOPUU. DBOJIOIMOHHAS
Teopusi U €€ MecTo B OnoJioruu. BiusiHue 3BOMIONIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HaYK.

CBugerenscTBa 3BOMONMH. [lameoHTONIOrMYECKHE: TMOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJIOB B MAJCOHTOJOTMYECKOM JIETOMUCH, MEPEXOJHbIe (DOPMEI.
buoreorpaguueckue: cxoactBo u pasznuuue (payH u (Iop MaTEpUKOB U
OCTpPOBOB.

OMOpUOJIOTUYECKHUE: CXOJICTBA U PA3NU4Usi 3MOPHOHOB Pa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTHYHbIC, aHAJIOTUYHEIE,
pyAMMEHTapHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METaOOJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomtononHass teopuss Y. J[lapBuna. IIpennochulkyn BO3HMKHOBEHHS
napBUHM3MA. JIBMOKYIIUME CHJIBI 3BOJIOUMHM BUAOB 1o JlapBuHy (U30BITOYHOE
pa3MHOXKEHUE npu OTPAaHUYECHHOCTH pecypcos, HeonpeaenEHHas
M3MEHYUBOCTh, 0OpHOa 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE MOTOKEHHUS.

MuxkposBostonus. [Tonmymnsius kak eAMHUIA BUIAa U 3BOJIIOIUU.

JIBuxytue cuiibl ((hakTOpbl) IBOIIOLUK BUIOB B IpUpoie. MyTalluOHHBIN
MPOIECC U KOMOMHATHUBHAS U3MEHYUBOCTD. [lomysiiuoOHHbBIE BOJIHBI U JApend
reHoB. M3od1ust 1 Murpanus.

EcrectBennsbiit orObop — HampaBisitouuid (axTtop 3BoJOIUU. DOopMbl
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco6eHHOCTh OpPraHu3MOB Kak pe3ysbTaT 3Bostonuu. [Ipumepst
MPUCIIOCOOJIEHUH Y OpraHu3MoB. ApoMop(dO3bl U UIMOA AN TALINH.

Bung wu BupooGpazoBanme. Kpurepuum Buma. OcHOBHBIE (QOpMBI
BH1000pa30BaHus: reorpaduueckoe, IKOI0TUIECKOe.

Makposomorusa. Dopmbl  3BONIONUU:  (PUIETHUYECKAs,, JAUBEPreHTHAs,
KOHBEPTeHTHas1, napaienbHas. HeoOpaTuMoCTh 3BOTIOLINH.

[Ipoucxoxaenune OT HECTEIHAITN3UPOBAHHBIX MPEJIKOB.
[Iporpeccupyromas cnennanu3amnus. AganTuBHAs paauausl.
JdeMoHCcTpanuu:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenp, ®. Mromnep, A. H. CeBeprios.

Tabmuiet U cxembl: «Pa3BuTHe OpPraHMYecKOro MHpa Ha 3emiie»,
«3apoAbIlld TO3BOHOYHBIX )KUBOTHBIXY», « ApXxeonTepukce», «Popmbl O0pLOBI 3a
cymiectBoBanue», «EcrtecTBeHHBII  0TOOp», «MHOroobpasue  COpTOB
pacTeHu», «Muoroo6pasue 110poJa YKUBOTHBIX», «Ilomynsumy,
«MyTanmonHass ”3BMEHUUBOCThY, «ApoMopdo3sly, «auoanantauumn», «OOmas
nereHepamus», «/IBmxymme cuibl 3Bomtonun», «Kapra-cxema wmapaipyta
Iy TEIIECTBUS 4. JapBuHay, «bopbba 3a CYLIECTBOBAHUEY,



«IIpucnocobneHHocTh Opranu3moBy, «leorpadguueckoe BUA00Opa30BAHUEY,
«IKOJIOTMYECKOE BUI000PA30BAHUEY.

O06opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0op MJIOJOB U CeMsH, KoJeKius «IIpuMepsl 3alIUTHBIX TPUCTOCOOIECHUN Y
KUBOTHBIX», MOJENIb «OCHOBHBIE HAIIPABIICHUS SBOJIOIUNY», 00bEMHAS MOJCIb
«CTtpoeHue roJIoBHOTO MO3ra TO3BOHOYHBIX.

buoreorpadguueckass kapra wmupa, koiekius «DopMbl COXpaHHOCTH
HMCKOMAEMbIX >KUBOTHBIX W pacTeHui», mojaenb anmumkanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Burue
JATYIIKWA», MUKporpenapat «Jlpo3oduna» (HopMa, myTanuu GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble ¥ NpaKkTUHYecKUEe PadoThI:

JlaGopatopnas pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

JlaGopaTopHas padora Ne 2. «Onucanue MpUCIOCOOIECHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U pa3BUTHE *KU3HU Ha 3emuie.

JloHayuHble MpECTABICHUS O 3apOXKICHUM XWU3HU. HayuHble rumotessl
BO3HUKHOBEHHUS >XW3HU Ha 3emiie: abuoreHe3 M MaHCHEPMUA. XUMHUYECKas
ABOJIONMS. AOMOTEHHBI CUHTE3 OPraHMYE€CKUX BEIIECTB U3 HEOPTaHUYECKHX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMUUYECKOW »sBomtounu. HavanbHbie
sTambl Ouosiorndyeckor sBomoruu. [unoreza PHK-mupa. dopmuponanue
MeMOpaHHBIX CTPYKTYP M BOZHUKHOBEHUE MPOTOKIETKU. [IepBbie KIETKU U UX
sBoIONMS. DOPMHUPOBAHUE OCHOBHBIX TPy )KUBBIX OPTraHU3MOB.

PazButune xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxen. Apxernckas u
nmpoTepo3oiickas d3pbl. Ilameosoiickas 3pa w e€ mMepuoaAbl: KeMOpPHUICKHH,
OPIOBUKCKHH, CUITyPUNCKUN, TIEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3o3o0Kckast 3pa v €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiitHo3oiickasg 3pa W €€ TepuoAbl: MaJCOreHOBBIM, HEOTCHOBBIM,
AHTPOMOTE€HOBBIMN.

XapakTepucTrka KiuMaTa U Te€oJIOTHYeCKUX MporeccoB. OCHOBHBIE ATAIbI
ABOJIIOLMHN PACTUTENIBHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUU U
KUBOTHBIX. [losiBIEHHE, paCclBET U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CuctemMa OpraHMYeCKOro Mupa Kak OTpakeHHe 3BOJIIOIUU. OCHOBHBIC
CHUCTEMATHUYECKUE TPYMIbl OPraHU3MOB.

OBoyoIMs ~ 4YeloBeKa.  AHTpPONOJIOTMS  Kak  Hayka.  PasButume
NpEACTAaBICHUM O  MNPOUCXOXKIACHUM  4YeloBeKa. MeToapl  H3yuYeHHS
auTporniorene3a. (CxoJacTBa M pa3auyusi  4YEJIOBEKa UM KUBOTHBIX.
CucTeMaTuuecKkoe MoJIOKEHUE YeTIOBEKa.



JBwxymme cuwibl  (dakTopbl)  aHTpomnoreHesza.  HacnenctBenHas
U3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIecTBeHHbIH 00pa3 KU3HH,
M3TOTOBJICHUE OPYIUM TpyJa, MBIILICHHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU HBOJIOLMHM YEJIIOBEKA: AaBCTPAJONMHUTEKH,
Uenosek ymenbiii, YenoBek mNpsaMoxoasuui, YenoBeK HeaHAEPTaIbCKUU,
YenoBek pasyMHbIil. Haxoakyu MCKOIMAaEMBIX OCTAaTKOB, BPEMsI CYILLIECTBOBAHUS,
00J1acTh pacnpocTpaHeHusi, 00BEM FOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY/IUsL.

UYenoBeueckue pacbl. (OCHOBHBIE OOJBIIME pachl:  €BPOIEOUIHAS
(eBpa3miickas), HErpo-aBCTpalioWHas (PKBaTOpHalibHAs), MOHTOJOHIHAS
(a3maTcko-aMepuUKaHCKas). YepThl MPHUCIOCOOJIEHHOCTH  IIpeJCTaBUTENCH
YEeJIOBEYECKUX Pac K YCIOBUSIM CYIIECTBOBaHMS. EAMHCTBO 4eIOBEYECKHUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetsr: ®@. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl 1 cxembl: «Bo3unmkHoBenne COJHEYHON CHCTEMEBD», «Pa3Burne
opraHuueckoro wmupa», «PactutenbHas kieTtka», «KuBOTHas KIeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYeCKOro MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOEHUS YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHUYECKUX HAXOJOK IMPEIKOB
COBPEMEHHOI0 YeJOBEKay, «JpeBHelmme noan», «pesaue moan», «llepBbie
COBpPEMEHHBIE TN, «YemoBeuecKue paco.

O6GopynoBanue: wmymspku  «lIpoucxoxaenue  yenoBeka»  (OIOCTHI
aBCTpaJONuUTeKa, MUTEKAHTPOIa, HeaHAepTaliblla, KPOMaHbOHIIA), CICNKHU WU
M300paXKeHUsI KaMEHHBIX OPYJUN MEPBOOBITHOTO YeloBeKa (KaMHU-YOIIEPHI,
pyomiia, ckpebia), TreoXpoHoJorMyYeckass Ta0nuia, KouleKuus «DopMbl
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpaKTHYeCcKUE PadoThI:

[IpakTuueckast padota Ne 1. «M3yyeHue nckonaeMbIX OCTaTKOB pacTeHUM
Y KUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcus «IBOJIIOIUS OPraHUYECKOTr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WIH KpaeBeIueCcKui My3eil).

Tema 3. Opranu3msl U OKpYy:KamoIas cpeaa.

DKkoyiorusi Kak Hayka. 3aJadyd ¥ paslenbl  dKoJoruv. MeTtomabl
AKOJIOTUYECKUX HCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKa.

Cpenbl oOuTaHusi OpraHU3MOB: BOJIHAS,, HA3€MHO-BO3/IyIlIHAs, TTOUYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue ¢paktopsl. Knaccudukanus skomornueckux (HaxTopos:
abuoTuveckue, OMOTMYECKUE W AaHTPOINOreHHbIE. JleMCTBHE 3KOIOTUYECKUX
(hakTOpPOB Ha OPTaHU3MBI.



AOuotuueckue (bakTOopHI: CBET, TeMIeparypa, BJIAKHOCT.
®otonepuoausm. IlpucrnocobiieHuss OpraHu3MoOB K JEHUCTBUI0O a0MOTUYECKUX
(daxTopoB. buonornyeckue puTMsI.

buotnueckue  ¢daxktopsl. Buabl  OMOTHYECKUMX  B3aUMOJICHCTBUM:
KOHKYPEHIUS, XWIIHUYECTBO, cumMOMo3 u ero ¢opmel. [lapazutusm,
Koolepanus, MyTyain3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AmeHcanu3Mm, HeWTpanu3M. 3HauyeHHE OHMOTHYECKHX B3aUMOACHCTBUU IS
CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKHU monyisiuud. (OCHOBHBIE TMOKa3aTenu
MOMYJISIIUU: YUCIEHHOCTb, IJIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIUUA U €€ PeryJIsiiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkensb.

Ta6nuiet u cxembl: kapra «IIpupogabie 30HbI 3emiin», «Cpeabl OOUTaHUS
opranu3MoBy, «®otonepuoausmy», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISIIIUU UHPy30pun-Ty penbkmny, «llutesbie nemnm.

JlaGopaTopHble M NpaKkTUHYecKUe padoThI:

JlaGopaTopnas padora Ne 3. «Mopdomornueckne 0COOEHHOCTH pacTCHUM
13 Pa3HBIX MECT OOMTAHH.

JlaGopaTopnas pabdotra Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCay.

[IpakTuueckass padora Ne 2. «Ilomcuér MIOTHOCTH MOMYJSLMN pa3HBIX
BUJIOB PACTCHUI».

Tema 4. Coo0miecTBa M IKOJIOTHYECKHE CHCTEMBbI.

CoobmiecTBO opranu3MoB — O0uoreH03. CTPYKTypbl OMOLIEHO3a: BUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Bunabl-nomuHantel. CBs3U B
OunoieHo3e.

Dxonoruyeckue cucteMbl (3kocuctemsbl). [lonarue o0 sKocucTeME U
ouoreonienoze. DOYHKIMOHAIbHBIE KOMIIOHEHTHI ASKOCHUCTEMBI: MPOJYILEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeHIECTB M TMOTOK DJHEPrUul B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOocUCTEMEI. [luieBbie enu u
cetd. OCHOBHbIE TIOKa3aTeId  DKOCUCTEMBI: OMomacca, MOPOTYKIIUS.
DKOJIOTUYECKHE TUPaMUJIbl: MPOAYKIMU, YUCIEHHOCTH, OnomMacchl. CBOMCTBA
AKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYJIsilius, pazButue. CyKiieccusl.

[IpupoaHble 3KOCUCTEMBI. JKOCHUCTEMBI O03€p U pPEK. OIKOCUCTEMA
XBOWHOT'O UJTM ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBI.
buonoruueckoe u x034iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycTorunBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3eMile.



VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdepnl. XKupoe BemectBo u ero Ppynkuuu. OcodeHHOCTH OHOCPephl Kak
ro0aabHOM 3KOCUCTEeMbl. J[MHAMHUuYeckoe paBHOBecHME W oOpaTHasl CBS3b B
ouocdepe.

KpyroBopoTbl BemecTB ©u OHMOT€OXMMHUYECKHE IIMKIBI 3JIEMEHTOB
(yraepona, azora). 3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3emMiau. AHTPONOTeHHbIE HM3MEHEHUS B
ouocdepe. 'modanbHbIE SKOIOTHYECKUE TPOOTIEMBI.

CocymiecTBoBaHUE PUPOJIBI u YeJI0BEYECTRA. CoxpaHeHnue
OuopaszHooOpa3usi Kak OCHOBa  ycTroiuumBocTH  Oumocdeprl. OcHoOBa
pallMOHANILHOTO YIpaBJEHUS MPUPOJAHBIMU pECypcaMyd U HMX HCIOJIb30BaHUE.
JlocTrxeHus OUOJIOTUM U OXpaHa IPUPO/IBI.

JdeMoHCcTpanuu:

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

Tabmuue!l n cxemsl: «Ilumesbie nenn», «bUONEHO3: COCTAB U CTPYKTYpay,
«IIpupoausie coobmiectBa», «llenu nuranus», «IKonoruyeckas MUPAMUIA,
«buochepa u  yemoBek», «IKOCUCTEMa MIMPOKOJHUCTBEHHOTO  JIECaA»,
«DKocuctemMa XBOWHOTO Jeca», «buoneHo3 Bomoéma», «ATPOILECHO3Y,
«ITpuMepHBIE AHTPONOTEHHBIE BO3ACHUCTBUS Ha NOpUPOAY», «BaxHeniine
HMCTOYHUKH 3arps3HEHUs BO3JlyXa U TPYHTOBBIX BOI», «llouBa — BaxkHeilias
coctaBisitonias ouocdepsr», «DakTopbl aerpaganuu nouBy, «llapHUKOBBII
apdexT», «DakTopbl pPagUOAKTUBHOTO 3arpsisHEHUs Ouocdepb», «OOmmas
CTpYyKTypa Ouochepo», «Pacnpoctpanenue xxu3Hu B 6uocdepe», «O30HOBBII
sKkpaH Ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IPUPOJIEY.

OO6opynoBanue: MoJeIb-anIuKanus « Tunuaasie OMOIeHO3b1», TepOapuii
«PactutenpHple  cooOmiecTBa», Kojiekiuu — «buorenos», «Bpeaurenn
BAKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOapuu H  KOJUIEKIIUHU
pacTeHUl U >KMBOTHBIX, MPUHAJJICKAIINE K Pa3HBIM 3KOJOTHYECKUM Tpynnam
onHoro Buaa, KpacHas xuura Poccuiickoit @enepanuu, u300paxeHuUs
OXpaHsSIEMbIX BUJIOB pacTeHuit u KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110
BMUOJOI'MNn HA BA30OBOM VYPOBHE CPEJHEI'O OBUIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COOQO, ycranaBnuBaroTCs TpeOOBaHUS K pe3ysibTaTaM
OCBOCHHUS OOydYaroIIUMHUCS MPOrpaMM CpeAHEro ooOImero oOpa3oBaHUSA:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHEIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JTUUYHOCTHBIX pe3yJlbTaTOB OCBOEHUS MpeameTa «buomaorus»
BBIJICJICHBI  CIEAYIOUIME  COCTABJISIONIME:  OCO3HAHUE  O0yYarolU[MMHUCS
POCCUMCKOM TpakJTaHCKON HJEHTHUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETLHOCTA M CaMOOMPEACIICHUIO, HAIMUYUE MOTHBALMM K OOYYEHUIO
OMOJIOruY, LIeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPaJAUIUN  pa3BUTHUS
OMOJIOTMYECKOTO0  3HAHUS, TOTOBHOCTb U CHOCOOHOCTh OOyYaromuxcs
PYKOBOJICTBOBaTbCS B CBOEH  JEATENIIBHOCTH  I[EHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIHUMHU CHUCTEME OHOJOTMYECKOro 0Opa30oBaHUs, HATUUYUE
AKOJIOTMYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIE€IU U CTPOUTH
KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeameTa «bhoaorus» AOCTUTarOTCs
B €IMHCTBE y4YEOHOM M BOCHUTATEIBLHOW JIEATEIbHOCTH B COOTBETCTBHUH C
TPAIUIIUOHHBIMU  POCCUUCKUMH  COLIMOKYJBTYPHBIMU, HCTOPUYECKUMU U
JyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MpPaBUIAMU U
HOpMaMU TIOBEJIEHHST M  CHOCOOCTBYIOT  MpolieccaM  CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHUs, Pa3BUTHSI BHYTPEHHEH MO3UIIMU JTUYHOCTH,
MaTpUOTU3Ma, YBAXXEHUSI K 3aKOHY M TIPaBOMOPSAKY, YEJOBEKY TpyAa U
CTaplieMy TOKOJICHHIO, B3aUMHOIO YBaXKEHUS, OEpPEKHOr0 OTHOUIEHUS K
KyJbTYpHOMY HACIEIUI0 M TPAJULUSIM MHOTOHAIIMOHAIIBHOTO  Hapoja
Poccuiickon @enepanuu, Npupoe U OKPYKarolle cpeae.

JInyHOCTHBIE pE3YyNbTAaThl OCBOEHUSI ydeOHOro mnpeaMmera «buomorus»
JOJDKHBI ~ OTpaxaTb  TOTOBHOCTH U CHOCOOHOCTH  OOYyYaroIIUXcs
PYKOBOJCTBOBAaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOW IEHHOCTHBIX OPHUEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSIM POCCHUUCKOrO OOIIEeCTBa,
pacuiMpeHre JKHU3HEHHOTO ONbITa W OMNbITa JESITEJIBHOCTH B IpoOIecce
peanu3aluu OCHOBHBIX HAINpaBJICHUN BOCHUTATENbHOU JEATENbHOCTH, B TOM
YUCJIEe B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  TPAXKIAHCKOM  MO3UIMU  OOydaromierocss  Kak

AKTUBHOT'O U OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO O0IIECTBA;
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OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESATEILHOCTH NpPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U TO3HABATEIbHBIX 3a/1a4, BBITTOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO MMO3UIMI0O MO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATh B CBOUX JACHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aMMO/ICUCTBUS JIIO/IEH C pa3HBIMU YOCXKICHUSMHU, KYIbTYPHBIMHU IIEHHOCTIMU
U COIMAJIbHBIM TMOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHHMYECTBY B IPOIIECCE COBMECTHOI'O BBLIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OINMOHEHTOB MpHU OOCYXKJIEHUM CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

chopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpuOTU3MAa, YBAXKEHUS K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH MEpe
PonuHoM, ropmocty 3a cBOM Kpai, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIILIOE U HACTOsAIIEe MHOTOHAIMOHATILHOT0 Hapoja Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIEAUI0 M MaMsATHUKaM
MpUPOIbI, TOCTUXKeHUssM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
Tpyne;

CIIOCOOHOCTh OILICHUBATHh BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJIICHUE U
pa3BuTHE OHMOJOTHM, MOHUMAHHS 3HAYeHUsT OUOJOTHM B MO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaenHas yoexxaEHHOCTh, TOTOBHOCTh K CIyXK€HHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAllUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSATHS IIECHHOCTEH CEMEHHON )KU3HU B COOTBETCTBUH C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;
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MOHMMAaHUE HMOIMOHAJIBLHOIO BO3JEUCTBUSL JKUBOM TIPUPOJALI U €€
LIEHHOCTH,;

FOTOBHOCTh K CAaMOBBIPAXXEHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) dpuszuveckoro BocnuTaHusi, GopMHUPOBAHUS KYJIbTYPhI 310POBbS U
IMOIMOHAJILHOIO 0JIaroNmoJIyYns:

MOHMMAHWE M pealu3alus 3J0pOBOr0 M 0Oe30macHoro obpasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJCHUE TUTHEHUYECKUX TMPaBWI U HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, perylspHas Qu3ndeckas
aKTHUBHOCTB), O€pEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TMPAaBWI WHAUBUAYATbHOTO W KOJUIEKTHBHOTO
0€30MMacHOr0 TMOBEICHUS B CHUTYAIUSX, YIPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOICH;

OCO3HAHWE  TIOCIEACTBUA W  HEMPHUATHUS  BPEIHBIX  TPUBBIYEK
(ynotpe0bieHus ankoroisi, HAPKOTUKOB, KypeHUsI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K QKTHUBHOM AESATEILHOCTH TEXHOJIOTMYECKOW U COIMAIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTD WHUIUAPOBATH, MJIAaHUPOBATH u
CaMOCTOSATEILHO BBITIOIHATH TAKYIO IEATEITLHOCTH;

UHTEpEC K pa3iIuuHbiM cdepaM npodecCuoHaNbHON JeATeNbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyayiiei npodeccuu u peaaTn3oBbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpa3OBaHMUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JI0THYECKOTr0 BOCIIUTAHMS:

AKOJIOTMYECKHU 11e71IeCO00pa3HOE OTHOIIEHHE K MPUPOJIe KaK HMCTOYHUKY
KU3HU Ha 3emIle, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTUYECKOW KyJIbTYypbl: HNPHOOPETEHHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB W OIEHKH WX BO3MOXHBIX TOCIEICTBHMA JJIS
OKPYXaroUIEN CPEeIbL;

OCO3HAHUE TI00ATIBHOTO XapaKTepa HKOJIOTUUECKUX MPOoOJIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU M3YYEHUU OMOJIOTUU
3HaHWS W YMEHHS TPU PEHICHUU TMPOOJIeM, CBS3aHHBIX C PAIlMOHAIBLHBIM
MPUPOJIONIONAB30BaHUEM  (COOJIIOEHUE TIpaBWJI TOBEJICHUS B  MPUPOJIE,
HaIpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCUCTEMAaX, OXpaHYy BHUJOB,
IKoCcHUCTeM, Onochepsl);
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aKTUBHOE HEMpUSTHE JACHCTBUI, NPUHOCAIIUX Bpel OKpYKarolen
MPUPOJHON Cpesie, YMEHUE MTPOTHO3UPOBATH HEOIATOMPUSATHBIE YKOJIOTUYECKUE
MOCIICICTBUS MPEANTPUHUMAECMBIX JIEUCTBUM U MIPEOTBpAIIaTh UX;

HaJIMYME€ Pa3BUTOTO  OAKOJOTUYECKOTO  MBIIUICHUS, OSKOJOTHYECKOH
KYJIbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHON M COIMAIbLHON
MpaKkTUKE, TOTOBHOCTM K YyYacTHUI0O B MPAKTUYECKOW  JIESITEIHHOCTH
9KOJIOTHYECKON HAaNpaBJICHHOCTH;

8) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHON MPAKTUKU, OCHOBAHHOTO HA JNAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIErO OCO3HAHUIO CBOETO MECTa B MOJUKYJIbTYPHOM
MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UUTATENIbCKOM KYJIbTYpPHI KaK CpeACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHMMaHWEe creuu@uky OUONOTHM KaK HayKd, OCO3HaHHS €€ poju B
(GbopMUpPOBAHUM PALIMOHATBHOTO HAYYHOT'O MBIIUJIEHUS, CO3/IaHUH IIE€JIOCTHOTO
MpeACTaBICHUs] 00 OKPYXaIoIIeM MUPE KaK O €AMHCTBE MPUPOJbI, YETOBEKAa U
o01ecTBa, B MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH TpodiiemM
COXpaHEHMS IPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OMOJIOTUU IS COBPEMEHHOMW ITUBUIIU3AIIUN:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JaHNE MEPCHEKTUBHBIX
OMOTEXHOJOTHUM, CHOCOOHBIX peniaTh pecypcHble MPoOJIEeMbl  Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXOAa U3 II00ATBHBIX SKOJOTHUYECKUX MPOOIeM
u oOecredyeHus: Mepexoja K YCTOMUYUBOMY pPa3BUTHIO, pPallMOHAJILHOMY
WCIIOJB30BaHUI0 MPUPOJHBIX PEeCypcoB U (HOPMUPOBAHHUIO HOBBIX CTaHIApPTOB
JKM3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OUOJOTMYECKUX 3HAHUM B IENSIX
MOBBIIIEHUS OOIIEel KyJNbTYpbl, €CTECTBEHHO-HAyYHOM TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (GyHKIIMOHAIBHOM IPaMOTHOCTH oOyyatrommxcs,
dbopmupyemoil mpu U3y4eHur OUOJIOTUY;

MOHMMAaHUE  CYIIHOCTH  METOJOB  TO3HAHWS, UCIOIb3YEMBIX B
€CTEeCTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJyYaeMble 3HAHUS IS
aHanau3a U OOBSCHEHUS SIBICHUI OKPY’KAIOIIEro MUPA U MPOUCXOMSIINX B HEM
M3MEHEHUM, YyMeHHE JieJaTh 00OCHOBAHHBIE 3aKJIIOUEHUSI HA OCHOBE HAyUHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIH30BAaTh OMOJIOTHYSCKHUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTU HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYILECTBIISITh
MPOEKTHYIO U UCCIEA0BATENBCKYIO ACATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K HENPEPhIBHOMY O0Opa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYyYE€HHUIO HOBBIX 3HAHUU MO OMOJIOrMU B
COOTBETCTBHHU C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yJbTaTbl  OCBOGHUSI ~ y4yeOHOTO  MpeaMera
«buonorus» BKIIOYAIOT: 3HAYUMBbIE IS (QOPMHUPOBAHUS MHUPOBO33PEHUS
oOyyarommxcsi  MEXAUCHUIUIMHAPHBIE  (MEXIpEeAMETHbIE)  OOIIeHAayYHbIE
MOHATHSI, OTpaKarolUe IEIOCTHOCTh HAYYHON KapTHUHBI MHpa U crenuduxy
METOJIOB TIO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
SHEPrusi, SBJCHUE, MPOIECC, CUCTEMa, HAy4YHbIA (PaKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIEJOBaHMUE, HAOIIOJEHUE, N3MEpPEHHUE,
AKCHEPUMEHT U JAPYTHUX), YHUBEpCAJIbHbIE  yueOHbIE JeNUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHKAaTHBHBIE, PETYJISTUBHBIE), OOECIEUUBAIOIINE
dbopmupoBaHrue (yHKIIMOHAIBHOW T'PAaMOTHOCTU M COIIMATBHON KOMIIETEHIIUU
oOyyarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B MO3HABATEIHHON U COLIMAIBHOMN MPAKTHUKE.

MertanpenMeTHble Pe3yiabTaThl OCBOCHHUSI MPOTPAMMbI CPEIHETO OOIIEro
00pa3oBaHUs TOKHBI OTPAKATh:

OBjiajeHne  yYHUBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
AefCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE e CTBHUS:

CaMOCTOSITeTbHO  (OPMYJIMPOBATH U AKTyaJIM3UpPOBAThH  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh MPU OCBOEHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHUs, Kiaccuukaiuu, 000OIEHHs), PACKpPHIBAThH
CMBICI OWMOJIOTMYECKUX TMOHATUM (BBLACIATH HMX XapaKTepHbIE TPU3HAKHU,
YCTaHABJIMBATh CBSI3U C IPYTHUMU MOHSATUSIMHU);

ONpEeNeNATh 1NN JEATeNbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTHh PE3YJIbTAaThl JEATEIIBHOCTH C TOCTABICHHBIMU
LETISMU;

UCIIOJB30BaTh OUOJIOTUYECKUE TOHATUSA 71 OOBsicHeHHs (HaKTOB U
SIBJICHUU KUBOU IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKIEHUsSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
aHAJIOTHUH), BBIABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MPUMEHITh  CXEMHO-MOJIETIbHBIE  CpEelCTBa Il  MPEJICTaBJICHUS
CYIIECTBEHHBIX CBSI3¢d U OTHONIIECHUN B M3y4aeMbIX OMOJOTHUYECKUX OOBEKTaX,
a TakXke TMPOTUBOPEYUH Ppa3HOrO poja, BBISBICHHBIX B  Pa3IMUHBIX
MH(QOPMAIIMOHHBIX UCTOYHUKAX;
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pa3palaThIBaTh IJIaH PEIICHUsI TPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
PEe3yJbTATOB IIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUM 1€ TEIHHOCTH;

KOOPAVMHUPOBAaTh U BBIMOJHATH PabOTy B  YCIOBUAX PEaJIbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pPa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIEA0BATEILCKHIE 1CCTBUS:

BJIQJICTh ~ HaBBIKAMH  Y4eOHO-HCCIIEIOBATEILCKOW W MPOEKTHOMU
NEATeNbHOCTH, HAaBbIKAMHM  pas3pelieHuss npoOJeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSATEIIbHOMY IMOUCKY METOJIOB PEIICHUS] MPAKTUUECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJOB TO3HAHUS;

UCIIOJIB30BaTh Pa3JIMUHbIE BUJbLI ACATEILHOCTA MO TMOJYYEHUIO HOBOIO
3HaHUSA, €r0 HMHTEPHpeTaluu, MpeoOpa3oBaHUI0 U TMPUMEHEHUIO B Y4EOHBIX
CUTYyalusiX, B TOM YUCJIE TIPU CO3J]aHUH YUEOHBIX U COLUAIIBHBIX TPOEKTOB;

dbopMupoBaTh  HAay4YHBIM  TWUN  MBIIUICHUS,  BJIaJA€Th  HAyYHOU
TEPMUHOJIOTHEH, KIIIOUEBBIMHU MOHATUAMHU U METOJAaMU;

CTaBUTh U (POPMYJHUPOBATH COOCTBEHHBIE 3aJjadyd B 00pa3oBaTelbHOU
NEATeNIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

BBISABJISITh MPUUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyalUW3UpPOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Yy €€ pEIIeHUs, HaXOAUTh apryMEHTHI ISl JI0Ka3aTelbCTBa
CBOUX yTBEPXKIACHUH, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBAaTh TMOJYYECHHbIE B XOJI€ pEIICHUS] 3aJlaud pe3yJIbTaThl,
KPUTHYECKU OLICHUBAaTh WX JOCTOBEPHOCTh, MPOTHO3UPOBAThH H3MEHEHUE B
HOBBIX YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

OCYILECTBIISITH 1LI€JICHANPABICHHBIN MOUCK MEPEHOCca CPEACTB U CIIOCOOOB
JeHUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMeTh MEPEHOCUTH 3HAHUS B MO3HABATENbHYIO U MPAKTUYECKYIO 00JIacTH
KUZHEACATEIbHOCTH;

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE UJEH, IPEAJIaraTb OPUTHHATBLHBIE TOIX0/IbI U PEIICHUS,
CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIEC PELICHUS.

3) pabora ¢ uH(popMaumeii:

OpPUEHTUPOBATHCA B PpA3NIMYHBIX MCTOYHUKAX HHPoOpMaruu (TEKCTe
y4eOHOro mocoOus, Hay4YHO-NOMYJSIPHOM JHUTEeparype, OHOJIOTHYECKUX
CIOBapsiX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax NnaHHbIX, B MHTepHere),
aHaJIu3UpPOBaTh MH(MOPMALMIO PA3TUYHBIX BHUAOB W (POpPM MpEaCTaBICHHUS,
KPUTHYECKU OLEHUBATH €€ TOCTOBEPHOCTh U HEMIPOTUBOPEUYUBOCTD;
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(hopMyIHpPOBATH 3aMPOCH] U MPUMEHSTh Pa3IMUYHbIE METO/IbI IIPU MOUCKE U
oTOope Ouojormyeckor wuHGOPMAIUK, HEOOXOAMMON IS  BBITOJTHEHUS
y4eOHBIX 3a/a4;

MpUOOPETATh OMBIT UCHOJb30BAHUS UHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPUICHCTBOBATh KYJIbTYpy aKTUBHOTO  MCIOJIb30BaHUS
Pa3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANIbHYIO (GOpMy MpeCTaBICHUS
ouoniornyeckod wuHbopManuu (CXembl, rpaduKd, IUArpaMMbl, TaOJIUIIHI,
PUCYHKH U IPYTOE);

HCIOJB30BaTh HAyYHBIM S3BIK B KAaueCcTBE CPEACTBA MpU padboTe ¢
Ouosiornyeckod HHPOpMAIUE: NPUMEHATh XUMHUYECKHE, (U3UYECKHE U
MaTeMaTUYeCKHe 3HAKU U CUMBOJIBbI, (pOopMyJibl, a00OpeBUaTypy, HOMEHKIIATYPY,
UCIOJB30BaTh U MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISJHOCTH;

BJIaJICTh ~ HABBIKAMM  pPACHO3HABaHUS W  3allUThl  UHGOPMAIUU,
nH(POpPMAITMOHHOM 0€301aCHOCTH JTUYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMMY J1€/iCTBUSIMU:

1) oOmenme:

OCYILECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax KU3HU, aKTHUBHO
y4acTBOBAaTh B JAMAJOre WIIM JAUCKYCCHUM IO CYIIECTBY OOCYXIaeMOHl TeMbl
(ymeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TpeJjlaracMoi 3a/laud, yYUThIBaTh UHTEPECH U COTJIACOBAHHOCTD
MO3UINHI APYTUX YYACTHUKOB JIUAJIOTa WU IUCKYCCUN);

pacrio3HaBaTh HEBEPOAIbHBIE CPEJCTBA OOIICHUS, MOHUMATh 3HAYCHUE
COIIMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CUTYAIlUH,
YMETbh CMSTYaTh KOH(DJIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMO/ICHCTBUSI, TOHUMATh
HAMEpPEeHUs JPYTUX JIIOJIed, TMPOSBISTh YBAXKUTEIbHOE OTHOUIEHUE K
coOeceTHUKY U B KOPPEKTHOH dhopme HopMyIHpOBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOUKY 3PEHUS C HUCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eTeJIbHOCTh:

MOHMMATh W  HCHOJIb30BaTh  MPEUMYyLIECTBA  KOMaHAHOM U
WHJUBUAYAJIIbHOW pabOThl MpU  PEIICHHH OUOJOTHYECKOM  MIpOoOJIEeMBI,
000CHOBBIBAaTh HEO0OXOIUMOCTh MIPUMEHECHUS rPYHIOBBIX dbopm
B3aMMO/ICHCTBUS MIPU PEIICHUU YUeOHOM 3a1auH;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHU ¢ y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh 1€TM COBMECTHOM JEATENbHOCTHU, OPraHU30BBIBaTH U
KOOPJAMHHUPOBATH JIEMCTBUS MO €€ NOCTHXKEHHIO: COCTABJISATh IUIAH JIEMCTBUM,
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pacrpenensTh pojid ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXJOTO yYaCTHHKAa KOMaHIbI B
001U pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

MpeaIaraTb HOBBIE NPOEKThI, OLECHUBATH HUAEHU C IMO3ULIHUU HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE MOBEICHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

OBJajleHNe YHHBEPCATbHBIMH PEryJSSTUBHBIMU J€CTBUSIMH:

1) camoopranusanus:

UCIIOJIB30BaTh OMOJOTMYECKUE 3HAHUS JJIS BBIABICHUS NPOOJIEeM M HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpaTh Ha OCHOBE OWOJOTUYECKUX 3HAHUU I1EJIEBbIE U CMBICIOBbBIC
YCTAaHOBKH B CBOHX JICMCTBUSX U MOCTYNKaX MO OTHOUIEHHIO K )KUBOU MPUPO/IE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO ~ OCYIIECTBIIATh  IMO3HABATEIBbHYK)  JIESITEIBbHOCTD,
BBIABJISITh TPOOJIEMBI, CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 3a7adydl B
00pa3zoBaTeIbHON AEATEILHOCTU U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENIbHO COCTaBJISITh IJIAaH peIIeHUs MpoOJieMbl €  Y4E€TOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsiTb ~ paMKd  y4eOHOro TpeJAMEeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

nenaTh ~ OCO3HAaHHBIM  BBIOOp,  apryMEHTHpPOBAaThL  €ro,  OpaThb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U TMPOSIBICHUIO MIUPOKOWU IPYIULIUHU B
pa3HBIX 00JIACTSIX 3HAHUM, MOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JE€ATEIbHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BJIaJICTh HABBIKAMHM [O3HABATEJIbHOM pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX IPOIECCOB, UX PE3yJIbTATOB U
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI pedIESKCUU I OIIEHKH CUTYalllH, BIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHIKCHUIO;

MPUHUMATh MOTUBBI W apryMEHTHhl JAPYIUX TPU aHAIU3E PE3YyJIbTAaTOB
NEATENbHOCTH;

3) npuHsiTHEe ce0s1 U APYTrUX:
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MPUHUMATH ce0sl, TOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M ApPryMEHThI JPYTUX IPU aAHAIU3E PE3YJIbTATOB
NEATENbHOCTH;

MpU3HAaBaTh CBOE MPaBO U MPaBO JAPYrUX Ha OLIUOKHU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU APYTOro YeIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHble pe3ynbTarhl ocBoeHUs mporpammbl COO mo OGuosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT croenuduueckue s yd4eOHOro mpeameTa
«buonorus» Hay4Hble 3HAHUS, YMEHUS M CIIOCOOBI JNEHUCTBUN MO OCBOEHUIO,
UHTEpIpEeTallul U TNpeoOpa3oBaHUIO 3HAHWM, BHUABI JACATEILHOCTH IO
MOJIyYEHUI0 HOBOTO 3HAHUS U NPUMEHEHHIO 3HAHUN B PA3IUYHBIX y4EOHBIX
CUTyallusiX, a TakKe B peaJbHbIX KU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C
Oouosioruei. B mporpaMmme npenMeTHbIE Pe3yJbTaThl MPEACTABIEHBI MO To/iaM
oOyueHus.

[IpenMeTHble pe3ynbTaThl OCBOEHUS yueOHOoro npeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUH O MeCT€ U pPOJIU OHOJOTHMH B CHUCTEME
HAy4YHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOMN
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUs, O BKIAJE
pOCCUMCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHUE OHOJIOTHUH,
(yHKIIMOHATBHOM TPAaMOTHOCTHU Y€JIOBEKa JJIs PEUICHUS )KU3HEHHBIX 33]1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTHMUYECKUX TEPMHHOB U MOHSTHMA:
KW3Hb, KIIETKA, OPraHu3M, MeTa0oiau3M (OOMEH BEIIeCTB M MpEeBpallCHHUE
SHEPruM), TOMeocTa3 (camMoperyisiius), YypOBHEBas OpraHu3alus KUBBIX
CUCTEM, CaMOBOCITPOU3BEICHUE (penpoayKuus), HACJIEICTBEHHOCTb,
U3MEHYUBOCTh, POCT U PA3BUTHUE;

yMEHHE Hu3jlararb OWUOJOTUYECKHE TeopuH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpajbHas JOTMa MOJEKYJIsIpHOW Ouosoruu), 3akoHsel (I
Mennens, T. Moprana, H. Y. BaBunoBa) u yuenus (0 neHTpax MHOrooOpasus u
MPOUCXOXKJCHUST KyJIbTypHbIX pactenuit H. W. BaBunosa), omnpenensith
IPAHUIBI KX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BIaJI€Th METOJaMU HayYHOTO MMO3HaHUs B OMOJIOTUH: HAOIIOIeHHE
Y ONMCAHUE JKUBBIX CUCTEM, ITPOILIECCOB U SIBJICHUI, OpraHu3alus U MPOBEICHHE
OMOJIOTMYECKOTO0  IKCIEPUMEHTA,  BBIJIBIDKEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJY HCCIEIYyEMBbIMU BEIMYMHAMU, OOBSICHEHHUE IMOTYUYECHHBIX
pEe3yJbTaTOB, UCIOIB30BAHHBIX HAYUYHBIX MOHSTHHI, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT
U 3YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
npoleccoB: 0OMEHa BELIECTB U MPEBPAILCHHs SHEPTUU B KJIETKE, (DOTOCUHTE3A,
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MJIACTUYECKOT0 M JHEPreTUYeCcKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJJOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIBHOTO pPa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHE IPUMEHATH MOJIyYEHHbIE 3HAHUS 111 00BSICHEHUSI OMOJIOTUYECKUX
MPOIIECCOB U SIBJICHUMU, JIJISl IPUHSTHUS IPAKTUUECKUX PEUICHUN B TOBCEIHEBHOM
KU3HU C 1Iebl0 obOecrieueHus: 0€30MaCHOCTU CBOETrO 3/I0POBbS U 3J0POBbS
OKpYXKaIOLUX JIIOJeH, COOJIIOACHUST HOPM TPAMOTHOTO TIOBEICHUS B
OKpY>Karolel MpUpoaHON cpejie, MOHMMAaHUEe HEOOXOAMMOCTH HCIOIb30BaHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMU M OMOTEXHOJOTUM JIS PAllMOHAIBHOTO
MPUPOJIOTIONB30BAHUS;

YMEHHE pelllaTh 3JIEMEHTapHble TEHETHYECKHWE 3aJaudl Ha MOHO- H
TUTHOPUIHOE CKPEIIMBAHUE, CIEIJIEHHOE HAaCleIOBaHHE, COCTABISATH CXEMBbI
MOHOTHOPUIHOTO CKPEUIMBAHUS JJIsl IPEACKAa3aHUs HACIEAOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOTHATh JIa0OpaTOpHBIE U MPAKTUYECKHE PabOThI, COOIIOIATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh M WHTEPIPETUPOBATh HHQPOPMAIIUIO
OMOJIOTMYECKOTO COJIEpKAHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HUCTOYHUKOB (CpelcTBa MaccoBoM uHMOpMalUMUM, HAyYHO-
MOMYJISIPHBIE MaTEPHUabl), STUYECKUE ACIEKThl COBPEMEHHBIX MCCIEAOBAaHUN B
OHOJIOTHH, METUIIMHE, OMOTESXHOJIOTHH;

YMEHHE CO03/]aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS,
o0o0mass Ouojoruyeckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATHIHBIN anmapaT OMOJIOTUH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHUHW O MeECT€ W pOJM OHOJIOTHH B CHUCTEME
HAy4YHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMH COBPEMEHHOMN
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUpa U HAYyYHOTO MHUPOBO33PEHUs, O BKIAJE
POCCHIMCKMX M 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pPAa3BUTHE OHOJIOTHH,
(yHKIIMOHATBHOM TPaMOTHOCTHU Y€JIOBEKa JJI PEUICHUS )KU3HEHHBIX 33]1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTHMUYECKUX TEPMHHOB U MOHSTHIA:
BHUJI, TOMyJALMsS, TeHO(MOHJ, SBOJIONUS, JBIXKYIIHE CUIbl ((PaKTOpHI)
ABOJIIOLINH, MPUCIIOCOOJIEHHOCTD OpTraHHU3MOB, BHUJ1000pa3oBaHue,
AKOJIOTHYECKHE (PAaKTOPBI, IKOCUCTEMA, TPOIYLEHTHI, KOHCYMEHTBI, PETyLIEHTHI,
[IeTTH TTUTaHUs, SKOJIOTUYECKas MupaMuaa, OnoreoreHos, onochepa;

YMEHHE u3JIaraTb OHOJOTMYECKUE Teopuu (PBONIONMOHHAS Teopus Y.
JlapBrHA, CHUHTETHYECKas TEOpHUs SBOJIOIMHU), 3aKOHBl U 3aKOHOMEPHOCTH
(3apoasimieBoro cxonactea K. M. bapa, uepenoBanus riiaBHbIX HampaBJICHUN U
nyteit sBomonu A. H. CeBeprioBa, yuenus o 6uoctepe B. 1. Bepuanckoro),
ONpPEeNeNATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;
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YMEHHE BIaJ€Th METOJaMU HayYHOTO MMO3HaHUs B OMOJIOTUH: HAOIIOIeHHE
Y ONMCAHUE JKUBBIX CUCTEM, ITPOILIECCOB U SIBJICHUI, OpraHu3alus U MPOBEICHHE
OMOJIOTMYECKOTO0  IKCIIEPUMEHTA,  BBIJIBIDKEHUE  THUIIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXKJY HCCIETYyEMBbIMU BEIMYMHAMU, OOBSICHEHHUE MOITYUYECHHBIX
pEe3yIbTaTOB, UCIOIB30BAHHBIX HAYUYHBIX MOHSTHH, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIJIEIATh CYLIECTBEHHBIE MPU3HAKU CTPOCHHS OMOJOTHYECKUX
OOBEKTOB: BHUAOB, MOMYJALMHI, MNPOIYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeoleHO30B U HJKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJ1I000pa30BaHuUsl,
MPUCIIOCOOJICHHOCTH OpPTaHU3MOB, JEUCTBUS JKOJIOTUYECKUX (HaKTOpOB Ha
OpraHu3Mbl, TMEpeHOoca BEHIECTB W IOTOKAa OJHEPruu B HKOCHUCTEMAX,
AHTPOTIOTEHHBIX W3MEHEHUM B KOCHUCTEMAaX CBOEM MECTHOCTH, KPyroBOpOTa
BEILIECTB U OMOT€OXUMUUYECKHUX ITUKIIOB B Onocdepe;

YMEHHE IPUMEHATH MOJIyYE€HHbIE 3HAaHUSA JIJ11 00BSICHEHUS! OMOJIOTUYECKUX
MPOLIECCOB U SIBJICHUH, JJISI IPUHATHS IPAKTUYECKUX PEIICHUN B MIOBCEHEBHOM
KU3HU C 1Ie]bl0 obOecrieueHusi 0€30MaCHOCTU CBOETrO 3/I0POBbS M 3J0POBbS
OKpYXKalOlUX JIIOJIeH, COOJIIOJACHUsT HOPM TPAMOTHOTO TMIOBEICHUS B
OKpY>Karolel MpUpoaHON cpejie, MOHMMaHUEe HEOOXOAMMOCTH HCIOIb30BaHUS
JNOCTHKEHUN COBPEMEHHOMU ounosioruu TS PaLMOHAIIBHOTO
MPUPOJIOTIONB30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble OHOJOTHMYECKUE 3aJayd, COCTaBJISAThH
CXEMBI MIEpeHOoca BEUIECTB U SHEPTUU B IKOCUCTEMAaX (L[EMH MUTaHUsA);

YMEHHE BBITIOTHATH JIaOOpaTOpHBIE U MPAKTUYECKHE PabOThI, COOMIOIATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh M WHTEPIPETUPOBATh HH(POPMAIIUIO
OMOJIOTMYECKOTO COJIEpKAHUS, BKJIIOUYAIONIYIO0 IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HUCTOYHUKOB (CpelcTBa MaccoBol uHGOpMaUMUM, HAyYHO-
MOMYJISIPHBIE ~ MaTepHalibl), pacCMaTpuUBaTh TJIOOAJIbHBIE DKOJIOTUYECKHUE
po0JIeMbl COBPEMEHHOCTH, ((OPMUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UITHIO;

YMEHHE CO03/]aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS,
o0o0mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IrPaMOTHO UCII0Ib30BaTh MOHSATUUHBIN amnmnapar OouoJsioruu.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HauMeHoBaHUe KoauyecTBo yacoB
u/ ATCITOB 1 TeM DJIeKTPOHHBIe (HU(POBHIE)
pa3a Beero KounTtpoabHbie IpakTH4eckune 06PA30BATEIBLHBIE PECYPChE
1| NMporpaMmMsbI padoThbI padoThbI
bubmnoreka [IOK
1 buosorui kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) ’KuBbIe CHCTEMEI U HX 1 bubmnoreka [IOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUM COCTaB U 3 1 bubmnoreka [IOK
CTPOCHHE KIETKU https://m.edsoo.ru/7f41c292
4 KuznenesaTeabHOCTD 7 1 bubmnoreka [IOK
KJIETKH https://m.edsoo.ru/7f41¢292
5| memmyarsoc 5 | Bumorexa LOK
AUBIIY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
| Bemememoens | | o
) https://m.edsoo.ru/7f41¢292
OpraHu3MOB
7 Cenekiusi OpraHu3MOB. 3 1 bubnuorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 ) 4
YACOB I10 ITPOIT'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumMeHoOBaHHUe KoaugecTBo 4acoB
Ne DJIeKTPOHHBIE (HU(POBHIE)
/i Pa3aejioB U T€EM Beero KonTpoJbHble IIpakTH4eckue 00pa30BaTeIbHBIE PECYPCHI
NporpamMmbl padoThI padoThI
1 OBOJIOUOHHAL 9 1 bubmnoreka [IOK
GUOJIOT U https://m.edsoo.ru/7f41cc74
, Bo3HukHOBEeHUE U o 1 05 Bu6morexa [IOK
Pa3sBUTHC KI3HH ’ https://m.edsoo.ru/7f41cc74
Ha 3emiie
3 Opranusmbl 1 5 1 bubmnoreka [IOK
OKpY>Karomast https://m.edsoo.ru/7f41cc74
cpena
4 Coobuectsa n 9 bubnnoreka [IOK
9KOJIOrHHCCKNC https://m.edsoo.ru/7f41cc74
CUCTEMEI
bubmnoreka [IOK
5 PesepaHoe Bpemst 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 2 2.5
ITPOI'PAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoangecTBo 4acoB
Jlata JIEKTPOHHBIE
I Tema ypoka Beero KounTtpoabHbie IIpakTuyeckue W3yYeHus uugpospIe
/ padoThI padoThI oOpasoBaTe/bHbIE
I pecypchl
bubmnoreka [IOK
| BHOJIOIHS. B CHCTEME | lzlttps://m.edsoo.ru/863e612
HayK Https://m.edsoo.ru/ 863632
a
MeTtoabl MO3HAHUSA
YKUBOU IIPUPOLBL.
ITpaxTrueckas padbora Ne
1 E:I/Icnonwomfme bubmiorexa IIOK
2 1 0.5 https://m.eds00.1u/863¢e612
pa3IMYHBIX METOAOB MPHU 5
U3Yy4YEHUU 2
OHOJIOTHYECKUX
00BEKTOBY
bubmnoreka [IOK
3 | buonornueckue cuctemsl, 1 https:/m.eds00.ru/863¢656
MPOLIECCHI U UX U3yUYECHHE 4
XUMHUYECKUN COCTaB bu6mmoreka [IOK
4 KieTku. Boga n 1 https://m.edso0.ru/863e674
MMHCPAIBHEIC COJIA S
bubmnoreka [IOK
b .
5 e, CoCTas B 1 https://m.eds00.1u/863e6b7
CTpOCHHE OEJIKOB 5
bubmnoreka [IOK
6 DepmeHThI 1 0.5 https://m.eds00.ru/863e6b7
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

OHMOJIOTHYECKHE 2
KaTaJlu3aTopHI.
JIaGoparopHas paboTa Ne
1 «M3yuenne
KaTaJIuTHYECKOM
aKTUBHOCTH (DEpMEHTOB
(Ha mpumepe aMuiIa3bl
WJTA KaTajasbl)»
bubmnoreka [IOK
7 Vruesoasl. JIunuapl https://m.edso00.1ru/863e687
0
HyxkiienHOBBIE KACITIOTBL. bubmmorexa LOK
8 https://m.edsoo.ru/863e6d5
ATD c
Hcropus n metoasl bubnnorexa [JOK
9 U3Y4YECHUS KIIETKH. https://m.edsoo.ru/863e6e8
Kinerounas Teopust 8
10 Knerka kak 1niemocTHas
JKHMBas CUCTEMa
Crpoenue
3YKAPUOTHYECKON
kietku. JlaboparopHas
abota Ne 2 «M3yuenue
I(?TpOGHI/I}I KJIGTOIz] bubuorexa [HOK
11 PACTEHHH, KUBOTHEIX 05 https://m.edso00.1ru/863e61f0
’ . https://m.edsoo.ru/863e716
rpuboB u GakTepuil mox c
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax u ux
OITHCAHHUE
12 OOMeH BEIIECTB WIH bubnnoreka [JOK
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

MeTaboIu3M

https://m.eds00.ru/863e766
c

bubmnoreka [IOK

13 PorocunTes. https://m.eds00.1u/863¢e7c9
XeMOCHHTE3 3
bubmnoreka [IOK
14 DOHepreTudyeckuii 0OMeH https://m.edsoo.ru/863e7aa
€
JKU3HEeHHBIN IIUKIT
KJIEeTKU. [[eieHne KIeTKu.
Murto3. JIabopaTopHast
pabota Ne 3 bubnnorexa [JOK
15 «Habmronenue murosa B 0.5 https://m.eds00.1u/863¢e7dc
KJIETKaX KOHYUKA 4
KOpeIlIKa JTyKa Ha
T'OTOBBIX
MUKpOTIpenaparax»
16 KonrposnbHast pabora
BbuocunTes Genka.
PIe/:IaK H;If mar JII/I‘-IHOFO bubuorexa [HOK
17 H P https://m.eds00.1ru/863¢796
cuHTe3a. TpaHcasauus — .
ounocuHTE3 OEIKa =
Hexknerounsie ¢popmbl bubmmorexa LOK
18 p https://m.eds00.1u/863¢754
KHU3HU — BUPYCHI 0
bubmnoreka [IOK
1 DOpPMBI PA3MHOKEHHS lgttps://m.edsoo.ru/86368 1b
OpraHM3MOB Https://m.edsoo.ru/ 863e831
€
20 Meiio3 bu6mmoreka [[OK
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e

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

O06pa3zoBaHue 1 pa3BUTHE
IIOJIOBBIX KJIICTOK.

Orm1010TBOpEHHE.
HaGO;[aTOp}I;aSI pabota Ne Bubmaorexa OK
21 0.5 https://m.edsoo.ru/863e81b
4 «M3y4yenue cTpoeHus 6
ITOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpEnaparax»
VHHBHIyanbHOS bu6mmoreka [IOK
22 https://m.edsoo.ru/863¢843
pa3BHUTHE OPTAaHU3MOB 6
I'enetnka — Hayka o bubnnorexa [JOK
23 HACJEJCTBEHHOCTH U https://m.edso0o.ru/863e86f
U3MEHYHUBOCTH 2
3aKOHOMEPHOCTH
HaclIeI0BaHUsA bubmnoreka [IOK
24 IIPU3HAKOB. https://m.edsoo.ru/863e887
MonorubpuaHoe 8
CKpEIINBAHNE
UTUOPHTHOE
premEBjHHe. 3akou bubmuorexa [HOK
25 https://m.edsoo.ru/863e89a
HE3aBUCHUMOT'O 4
HACJIeIOBaHUS MPU3HAKOB
CuemieHHoe
Hacje0BaHUE
IIPU3HAKOB. bubnnorexa [JOK
26 JIaGoparophas paboTa Ne 0.5 https://m.edsoo.ru/863e8c6
5 «3yueHne 0
pE3yJIbTaTOB

MOHOTUOPHUIHOTO U
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https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

TUTHOPUIHOTO
CKpCIIUBaHHUS Y

Ipo30( Il Ha TOTOBBIX
MUKpOIpenapaTaxj»

T'eneTuka nona.
Hacienosanue

bubmnoreka [IOK

27 https://m.eds00.ru/863e8¢c6
MIPU3HAKOB, CIICTUICHHBIX 0
C TI0JIOM
N3MeHUYnBOCTB.
Henacneacrsennas
U3MEHYUBOCTbD.
JIaGoparopHas paboTa Ne
28 6. N3yuenue 0.5 bu6mmoreka [IOK
MOAU(PHUKAITIOHHOM ’ https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH,
MIOCTPOEHHUE
BapHUAIOHHOTO psila U
BapHallMOHHOW KPUBOW»
Hacnencrennast
W3MEHYUBOCTbD.
29 JIaGoparophas paboTa Ne 0.5 bubnnorexa [JOK
7. « AHanu3 MyTanun y ’ https://m.edsoo.ru/863e8efe
Ipo30( Il Ha TOTOBBIX
MUKpOTIpEnapaTax»
bubmnoreka [IOK
30 ['eneruka yenoBeka https://m.edsoo.ru/863e8d7
8
bubnuorexa [JOK
31 | Cenexuns kax Hayka u https://m.edsocl)_.[ru/863e921
rpoiiecc 4
32 MeTobI U JOCTUKEHUSI bu6mmoreka [[OK
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

CEJICKLIUU PACTEHUU U
KHUBOTHBIX

https://m.edsoo.ru/863e921

4

33 KoHTponbHasA paboTta 1
bubmnoreka [IOK
34 brotexroorii Kax 1 https://m.eds00.1u/863¢933
0oTpacib NPOU3BOJICTBA 6
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KosanuyecTBo yacoB
Jara JIEKTPOHHBIE
. | Temaypoka Beero KoHTpobHBIE IpakTHYecKue A — uugpoBbIe
/ padoThbI padoThI o0pa3oBaTe/bHbIE
. pecypchbl
.. bubmnoreka [IOK
1 ify‘f;ﬁﬁ" 1 METOABL €€ 1 https://m.edso0.ru/863ca20
e
HcTopus pa3BuTus bubnnorexa [JOK
2 MIpeCTaBICHUNA 00 1 https://m.edsoo0.ru/863e957
IBOJTFOIIMI 0
bubmnoreka [IOK
3 MukposBomonus 1 https://m.edsoo.ru/863¢e9c¢1
e
[Tomyanus kak
3JIeMEHTapHast eAMHULA
BHIA U DBOJIIOLUMN. bubmnoreka [IOK
4 JIaGoparophas paboTa Ne 1 0.5 https://m.eds00.ru/863¢99¢
1 «CpaBHEHUE BHIIOB 110 6
MOpP(OIOTHIECKOMY
KPUTEPHIO»
JIBHXKYIIIME CUITBI bubmnoreka [IOK
5 (a11eMeHTapHbIe 1 https://m.edsoo.ru/863e9da
(bakTOpbI) IBOIONUH 4
N bubmnoreka [IOK
E
6 e;gf;;]sf;?hm oToop 1 1 https://m.edsoo.ru/863e9ed
P 0
7 PesynbTars! 3BOIIOLIUN: 1 0.5 bubnnorexa [JOK
PUCIIOCOOTICHHOCTD ) https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OpPTraHu3MOB U
BUZ000pa30BaHue.
JIaGoparopHas paboTa Ne
2 «Onucanue
MIPUCTIOCOOTICHHOCTH
opraHusma u eé€
OTHOCHUTEIILHOTO
XapakTepay

Hanpasnenus u nytu

bu6mmoreka [IOK

1 «M3yuenune
HCKOIIAeMBIX OCTAaTKOB
pacTeHul U KUBOTHBIX B
KOJUICKLIASAX )

8 https://m.edsoo.ru/863e9c1
MaKpO3BOIIOLUN o
9 Heobpatumocts
9BOJIIOLIMH
10 Wcropus xu3Hu Ha 3emiie
Y METOJIbl €€ U3YUYCHUS
I'unotessr bubmnoreka [IOK
11 MIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863eaSa
Ha 3emiie 6
PazBuTune xu3HU Ha bu6mmoreka [{OK
12 3emiie 10 ApaM U https://m.edsoo.ru/863eabb
nepuogamM S
OcCHOBHBIE 3TaIbl
IBOJIIOLIMU
pacTUTENILHOTO U
KUBOTHOT'O MUpA. bubnnorexa [JOK
13 [IpakTuyeckas pabora Ne 0.5 https://m.edsoo.ru/863ca8b

C
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

CoBpeMeHHas cuctema

bubmnoreka [IOK

14 https://m.edsoo.ru/863ea48
OpPTraHUYeCcKOro MUpa .
DBOJIOIMS YETI0BEKa bubmmorexa LOK

15 https://m.edsoo.ru/863eac2
(anTpomorexes) c
JIBHXKYIIIME CUITBI bubmnoreka [IOK

16 (paxropsr) https://m.edsoo.ru/863cad4
AHTPOIIOTCHE3a 4

17 KonrpomnbHast pabora
OcHoBHbIE CTaIUU
SBOJIIOLIMY YEIIOBEKA. bubmnoreka [IOK

18 Yenoseuyeckue pacel U https://m.edsoo.ru/863eaca
NPUPOIHBIC aIANITALIHH 2
YeJI0BeKa
PezepBHblii ypok.
O6o0uieHue o Teme

19 «Bo3HHKHOBEHUE U
pa3BUTHE KHU3HH HA
3emiiey

20 OKOJI0rus Kak HayKa

1 Cpensl oOuTanus u bubnnorexa [JOK
IKOJIOTHYECKHE (DaKTOPBI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopsl.
JIaGoparophas paboTa Ne
3. «Mopdoomnoruueckue bubnnorexa [JOK

22 0COOEHHOCTH pacTeHU 0.5 https://m.edso0.ru/863eb10
M3 Pa3sHbIX MCCT €
OOUTaHUD.
JlaGoparopHas paboTa Ne
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

4. «Bnmugaue csera Ha
pPOCT U pa3BUTHUE
YEPEHKOB KOJIEYCa

bubmnoreka [IOK
23 buotnyeckue hakropsl https://m.edsoo.ru/863eb34
8
DKOJIOTHUECKHUE
XapaKTEPUCTUKU
MOMYJIALIUH.
24 [Ipaktuyeckas pabora Ne 0.5
2 «Iloacu€r mmoTHOCTH
MOIYJIALIMM pa3sHbIX
BHJIOB PACTCHUIN»
bubmnoreka [IOK
25 Coobmectsa oprarH3Mo https://m.edsoo.ru/863eb46
— OuoLEeHO03 a
bubmnoreka [IOK
DKOJIOTHYECKUE CUCTEMBI
26 https://m.edsoo.ru/863eb46
(3KOCUCTEMBI) .
OcHOBHBIE MIOKA3aTeNn
9KOCHUCTEMBI.
27 DKOJIOTHUECKUE Bubmiorexa IJOK
. https://m.edsoo.ru/863eb5fa
nupamuiel. CBolicTBa
skocucreM. Cykueccus
28 [IpupoaHbIE SKOCHCTEMBI
29 AHTpONIOreHHbIE
9KOCHUCTEMBI
bubmnoreka [IOK
buocdepa — rnobansHas
30 bep https://m.edsoo.ru/863ebb5

3KOCHUCTEMA 3EMITU

&

14



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

3aKOHOMEPHOCTH

bubmnoreka [IOK

31 CyILIECTBOBaHUS 1 https://m.edsoo.ru/863ebd 1
ouochepst 6
32 UYenoseuecTso B 1
ornochepe 3emnn
33 KonrposnbHast pabora 1
bubmnoreka [IOK
34 CocymecTsosanue 1 https://m.edsoo.ru/863ebal
MIPUPOIBI M YEIIOBEUECTBA .
OBUIEE KOJIMYECTBO 34 25
YACOB I1O ITPOI'PAMME ’
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

MNPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHON

INPOI'PAMMUBI

10 KVIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl
cpeaHero o0uero 00pa3oBaHus

CchopMupoBaHHOCTH 3HaHUH O MeCTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK,
B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpPAa M HAYYHOI'O MHPOBO33PEHHS; O
BKJIQJIe POCCHUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUM; (YHKIHOHAIHHON
I'pPaMOTHOCTH Y€JIOBEKA JUIsl pelICHHsI )KU3HEHHBIX 33134

YMeHue packpbIBaTh COJIEpKaHHWE OMOJIOTMYECKHMX TEPMHMHOB U TOHSTHUN: >KU3HB, KJIETKa, OpPraHU3M;
MeTabonu3M (OOMEH BeUIeCTB M IpEBpallleHHEe 3HEPruM), roMeocTa3 (CaMoperyisnus), ypoBHEBas
OpraHM3alysl )KUBBIX CUCTEM, CAMOBOCIIPOM3BEIEHUE (PENPOAYKIIMS), HACIEACTBEHHOCTh, N3MEHYUBOCTb,
pOCT U pa3BUTHE

YMeHue wuznaraTh OMOJIOTMYECKHE TEOpPHH (KJIETOYHAs, XPOMOCOMHas, MyTalMOHHas), 3akoHbl (I
Mennensa, T. Moprana, H.J. BaBunoBa) u ydeHus (0 IIEHTpax MHOrooOpasusi U MPOMCXOMKICHUS
KylbTypHbIX pacTeHuii H.M. BaBuiosa), onpenensiTe rpaHuilbl MX TPUMEHUMOCTH K SKMBBIM CUCTEMaM

YMeHue BIaJeTh METOJIaMH HAYYHOTO MMO3HAHUA B OMOioruu (HaOIIOACHNE U ONMUCAHUE KUBBIX CHUCTEM,
NPOIIECCOB M SIBJICHUW; OpraHu3alisl M MpPOBEACHUE OMOJOTHYECKOrO HSKCIEPUMEHTA, BBIIBH)KEHUE
TUIIOTE3bl; BBISIBIICHHE 3aBUCHUMOCTH MEXKIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE MOTYYEHHBIX
pe3yabTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX IIOHATHM, TCOPUNM M 3aKOHOB; YMEHHUE JENaThb BBIBOABI HA
OCHOBAHUU MOJIYUYEHHBIX PE3YJIHTATOB)

YMeHHE BBIIEIATh CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPUOT U 3YKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH TPOLIECCOB OOMEHa BEUIECTB M NPEBPAIICHUS HEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro oOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OILJIOIOTBOPEHUS], PA3MHOXKEHHU S, UHANBUAYAJIBHOIO Pa3BUTHUS OPraHu3Ma (OHTOT€HE3)

YMeHue MpUMEHSTh MOTy4YEeHHBIE 3HAHUS 11 OOBSICHEHUST OMOJOTMYECKHX MPOLECCOB U SBICHUH, IS
NPUHATHS MPAKTUYECKUX PEIICHHUH B MOBCEIHEBHON KU3HU B IIENAX oOecredeHns 0€30IMacHOCTH CBOETO
3JI0POBbsSI M 3I0POBbsI OKPY KAIOIIUX JIIOJIH, COOJIIOCHUS HOPM TPAMOTHOT'O MOBEJICHHSI B OKPYXKArOIei




MIPUPOIHON cpejie; TOHUMaHue HeOOXO0IMMOCTH UCTIONb30BAHUS TOCTHKEHUN COBPEMEHHON OMOJIOTHUHU U
OMOTEXHOJIOTHIA [T PAIlOHATHLHOTO MTPUPOTONOIB30BaAHUS

YMeHue pemath >JIEMEHTapHble T'CHETHYECKHE 3a/Jayd Ha MOHO- M JAMTHOPHIHOE CKpEUIMBaHHUE,
CIICTIJICHHOE HACIJIEZIOBAHUE; COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHMSA I NpeAcKa3zaHHs
HACJIEA0BAHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH J1A0OpaTOpHBIE M IpakTHYeCKHe paboThl, cOOII0AaTh MpaBuia HpU pabore C
y4eOHBIM U JIA0OPaTOPHBIM 000PYJOBAHUEM

YMeHHe KpUTHYECKH OIICHHMBATh W MHTEPIPETUPOBATH HMHQPOPMALNIO OHMOJOTHYECKOTO COJIepIKaHus,
BKJIIOUYAIOIIYI0 IICEBJIOHAYYHbIE 3HAHUS W3 pa3iuuHblX HcToYHMKOB (CMMU, HayuHO-mONyJIApHBIE
MaTepHalibl); ITHYECKHUE aCIeKThl COBPEMEHHBIX UCCIICIOBAaHM B OMOJIOTHH, MEAMIIMHE, OMOTEXHOJIOTHH

10

YMeHue cosnaBaThb COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIE COOOIIEHHUs, 0000mas OHOJOTHYECKYIO
MH(OPMALIKIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIH30BATh MOHATHHHBIN anmnapaTr OMOJI0run

11 KVIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl
cpeaHero o0uero 0opa3oBaHus

CchopMupoBaHHOCTH 3HAHUH O MeCTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK,
B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpPAa M HAYYHOI'O MHPOBO33PEHHS; O
BKJIQIe POCCHUICKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUM; (YHKIHOHAIHHON
I'pPaMOTHOCTH Y€JIOBEKA JUIsl pelICHHsI )KU3HEHHBIX 33134

YMeHue packpbIBaTh COACpkKaHWE OMOJOTHYECKUX TEPMHHOB M TOHATHM: BUA, MOMYJSAIMS, TeHO(OH,
SBOJIIOIMS,  ABIKYIIME  CWiIbl  ((hakTOphl)  SBONIONMH,  MPHUCIOCOOJIEHHOCTh  OPraHU3MOB,
BU000pa30BaHue, 3KOJIOrHYeCKre (GaKkTOPbl, IKOCUCTEMA, MPOIYLIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, LIEMTH
MUTaHM, YKOJIOTHYeCKasi MUpamMuia, OnoreoreHo3, onocdepa

YMmeHnue uznaratb OHOJIOrMYecKHe TeopuH (dBoitonoHHas Teopus Y. /lapBuHa, cuHTeTHYECKast TEOPHS
9BOJIIOLIMK), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabimeBoro cxonactsa K.M. Bapa, uepenoBaHus IiiaBHbBIX
HanpasieHui u myteii sBomonuu A.H. CeBepuoBa, yuenus o 6uocepe B.W. Bepraackoro), onpeaensiTs
I'paHMIIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM




YMeHue BIaJeTh METOJIaMH HAYyYHOTO MO3HAHUS B OMO0ruu (HaOIIOACHNE U ONMUCAHUE KUBBIX CHUCTEM,
NPOIIECCOB M SIBJICHUW; OpraHu3alisl M MpPOBEACHUE OMOJOTHUECKOrO SKCIEPUMEHTA, BBIIBM)KEHUE
TUIIOTE3bl; BBISIBIICHHE 3aBUCHUMOCTH MEXKIY HCCIEIyeMBbIMH BEIHMYMHAMHU, OOBSICHEHHE MOTYYEHHBIX
pe3yabTaTOB, HCIIOJIB30BAHHBIX HAY4YHBIX IIOHATHM, TCOPUHM M 3aKOHOB; YMEHHE JEJaTh BBIBOABI HA
OCHOBAHUU MOJTYYEHHBIX PE3YJIHTATOB)

YMmenune BBIIACIATE CYHICCTBCHHBIC IMPU3HAKN CTPOCHUA 6I/IOHOFI/I‘-ICCKI/IX OGBGKTOB: BUOOB, HOHy.]'IHI_[I/II\/’I,
NPOJYLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OWOTCOIICHO30B M 3KOCHCTEM; OCOOCHHOCTH IIPOLECCOB
HACJICICTBEHHOW W3MEHUYMBOCTH, €CTECTBEHHOrOo OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHUS SKOJOTHUECKUX (DAKTOPOB HA OPTaHU3MbI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUH B
HKOCHUCTEMAX, aHTPOTIOICHHBIX M3MEHEHHII B 3KOCHUCTEMax CBOCH MECTHOCTH, KPyroBOpPOTa BEILICCTB U
OMOTeOXMMHYCCKHX IMKIIOB B Onocdepe

YMeHue MpUMEHSTh MOTy4YEeHHBIE 3HAHUS U1 OOBSICHEHUST OMOJOTMYECKHX MPOLIECCOB U SBICHUH, IS
NPUHATHS MPAKTUYECKUX PEIICHHUH B MOBCEIHEBHON KU3HU B IIEsAX oOecredeHns: 0€30IMacHOCTH CBOETO
3JI0POBbS M 3JI0OPOBbS OKPY KAIOIINX JIIOJIEH, COOIIOCHUS HOPM TPAMOTHOT'O MOBEJICHHS B OKPYXKaroei
NPUPOIHON cpenie; TOHUMAaHWE HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTHKEHUNH COBPEMEHHOW OMOJIOTUH
JUIsl PALIMOHATILHOT'O IIPUPOAOIIOIb30BAHHUS

YMeHue pemarh 3JIeMEHTapHbIE OWOIIOTUYECKHE 3aJa4M, COCTaBISATH CXEMbl IMEPEHOCa BEIIECTB H
SHEPTUU B dKOCHCTeMax (LEMU MUTAHUS)

YMeHue BBINONHATH J1TA0OpaTOpHBIE M IpakTHYeCKHe padoThl, cOOI0AaTh MpaBuiIa HpuU pabore C
y4eOHBIM U JIAOOPATOPHBIM 000PYJOBAHUEM

YMeHHe KpUTHYECKH OIICHHMBAaTh W MHTEPIPETUPOBATH HMHQPOPMALNIO OHMOJOTHYECKOrO COJepKaHus,
BKJIIOUAIOIIYI0 IICEBJIOHAYYHBIE 3HAHUS W3 pa3iuuHblX HcToYHMKOB (CMMU, HaydHO-mONyJIApHBIE
MaTepHalibl); paCCMAaTPUBATh TJI00AbHBIE YKOJOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110
OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIMIO

10

YMeHue cosnaBaThb COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIE COOOIIEHHUs, 0000mas OHOJOTHYECKYIO
MH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIH30BATh MOHATHHHBIN anmnapaTr OHOJI0Tun

INPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA




10 KVIACC

Kon IIpoBepsieMblil JJIEMEHT COePKAHUS
1 buosorus kak Hayka
1.1 buonorus — Hayka o xuBOM mpupone. Ponp Ouonorun B (OPMHPOBAHMM COBPEMEHHOW HAy4YHOH KapTHHBI MHpA.
) Cuctema GMOJIOTHYECKUX HAYK
12 Metoapl TO3HAHUS JKUBOM Tpupoabl (HaOMIONEHWE, OSKCIEPHUMEHT, OIKCAaHHe, H3MEpEeHHe, KIACCH(PHUKAINA,
) MOJICTTUPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX )
2 KuBbIe cHCTEMBI U X OpraHU3alus
2.1 JKuBbie crcteMbl (0MOCHCTEMBI) KakK MpeaMeT n3ydenus ouonoruu. CBoiicTBa OMOCHCTEM U MX pa3HOOOpasue
29 YpoBHM OpraHuzanu OHWOCHCTEM: MOJEKYISPHO-TeHETUUYECKNH, KJIETOUHBIA, OpPraHW3MEHHBIH, MOIMYJISAIHOHHO-
) BUJIOBOM, SKOCUCTEMHBIH, OMoCchepHbIr
3 XHUMHUYECKUU COCTAB U CTPOEHUE KIIETKH
31 XUMHUYECKUN COCTaB KIETKM. XUMHUYECKHE DJIEMEHTBhI: MaKpOJJIEMEHTHI, MUKPOIEMEHTHl. Boga M MuHepaibHbIC
' BeniecTBa. OyHKIMU BOJIbI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loanepxkanne ocMOTHYECKOro Oaxanca
benxu. CoctaB u cTpoeHHne 6eTKOB. AMUHOKHCIOTHI — MOHOMEpHI OeKkoB. HezameHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHCIIOTHBI COCTaB. YPOBHU CTPYKTYpBl OCJIKOBOW MOJEKyJbl (NEpBUYHAsA, BTOPUYHAS, TPETUYHAS M
3.2 YeTBEPTUYHAS CTPYKTYypa). XUMHUUECKHUE CBOWCTBA OenkoB. bruonornueckue GyHKIMHM OEITKOB.
@depmeHTHl — OMosorHYeckue Karanuzaropel. CTpoeHue (epMeHTa: aKTUBHBIA LEHTP, cyOcTpaTHasl Crenu(pUYHOCTb.
Kodepmentsl. Buramunsl. OTinnunst pepMeHTOB OT HEOPTaHUYECKUX KaTaIu3aToOpoOB
YrneBoabl: MOHOcCaxapuabl (TJIIOKO3a, pud03a U J1e30Kcupub03a), Iucaxapuibl (caxaposa, JIaKTo3a) M IMOJIMCaXapUbl
33 (kpaxmaJ, TIMKOTeH, LeJUT0103a). buonornueckrue GyHKINU YTIIEBOIOB.
Jlunuael: TpUrIMUepuabl, crepouabl, pochomumuasl. I'napodunsHo-TuApoPoOHBIE cBOMCTBa. bronornyeckue GpyHKIMM
aunuaoB. CpaBHEHHUE YIIIEBOJOB, OCIIKOB M JIMMUA0B KaK HCTOYHUKOB SHEPTHH
3.4 Hyxneunossie kuciotsl: JIHK nu PHK. Hykneotuasl — MOHOMEpbI HyKIeHHOBBIX KUCHOT. Ctpoenue u ¢pynkuuu JJHK.
) Crpoenue u pynkimn PHK. AT®: crpoenue u pyHkmu
3.5 [{uTosorust — Hayka o kietke. Knerounas reopus. MeToipl H3y4eHHsl KJIETOK
36 Knerka xak nenoctHas »wuBas cucrema. OOmue MpU3HAKM KJIETOK: 3aMKHYTasi Hapy)kHas MeMOpaHa, monekyissl JJHK

KaK TeHETHYCCKUI arrapar, CUCTCMa CHMHTC3a Ocika




3.7

Tumbl KIETOK: dyKapuOTHUECKas ¥ pokaproTudeckas. OCOOEHHOCTH CTPOSHUS MPOKAPUOTHUYECKOH KiIeTku. Knetounas
cteHka Oaktepuii. CTpoeHHE SyKaprHOTHYeCKOW KIeTKH. OCHOBHBIC OTJIMYUS PACTUTEIBHOHN, KUBOTHOW U TPUOHOM
KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, X (yHkumu. ITnazmatnyeckas memOpana, e
cBoiictBa U pyHkimu. [{uToruiazma u e€ opranouspl. OHOMEMOpaHHBIE OPTaHOMIBI KIETKU: HIOIUIA3MAaTUYECKasi CETh
(OIIC), anmmapat I'onpasku, mu3ocomsl. 1101yaBTOHOMHBIE OpraHOWIB! KJIETKH: MUTOXOHIPUH, IIacTusl. IIporcxoxaenne
MUTOXOHJpUH U macTu. Bunel miactun. HememOpanHble OpraHoHIbl KIETKA: PUOOCOMBI, KJIECTOYHBIH LIEHTP, PECHUYKH,
KIyTUKU. OyHKIMK OpraHou0B KIETKH. BritoueHus

3.9

Snpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue sizpa: siiepHas 00O0JOYKa, KapHOIUIa3Ma, XPOMATHH, SAPBILIKO.
XpOMOCOMBI

3.10

TpaHCcoOpT BEMIECTB B KJIIETKE

X(PBHGI[CHTCJIBHOCTB KIJIICTKH

4.1

OOMeH BeliecTB, UM METab0IH3M. ACCUMIIALINSA (TTIACTHYECKUNA OOMEH) M TUCCUMUIISIINS (JHEPTeTUYECKU 0OMEH) —
JIBE€ CTOPOHBI €IUHOTO Ipolecca Meradonu3ma. Tumbsl OOMEHa BelIecTB: aBTOTPOGHBIH U rereporpodHbId. Poinb
(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAIICHUH YHEPTHU B KIETKE

4.2

@otocunre3. CeroBas W TemMHOBas (a3pl (orocunreza. Peaknum ¢orocuntesa. DphekTuBHOCTH (HOTOCHHTE3A.
3Hayenue (poTocuHTE3a I KU3HM Ha 3emuie. BiusiHue ycioBuil cpeabl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUSI €r0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTe3Upyomue 0akTepun. 3HaueHHe XeMOCHHTE3a JIJIsl )KU3HU Ha 3emJie

43

DHepreTuveckuii 0OMeH B KIIeTKe. PaciernieHne BemecTB, BhIACICHNE U aKKyMYJIHMPOBAHUE SHEPTUU B KIETKE. DTaIlbl
sHepreTHueckoro oomena. I'nmukonus. bpoxkenue u ero Buabsl. KuciopogHoe OKHICIEHUE, WIH KIETOYHOE JbIXaHUE.
D HeKTUBHOCTD YHEPTETHUECKOT0 0OMEHa

4.4

Peakiiun marpuunoro cuntesa. I'enernyeckast napopmanus u JJHK. Peanuzamus renetrrnueckoil nHGOpMAIK B KIIETKE.
I'enetnueckuii kox u ero cpoiictBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancmsmus — O6uocunte3 Oenka.
KoaupoBanue amuHokuca0T. Posib pubocom B OrocuHTEe3e Oeka

4.5

Hexnerounsie opMmel xu3Hu — BUpYChl. Victopust oTkpbiTHs BupycoB ([.M. MBanoBckuit). OCOGEHHOCTH CTpOCHHUS U
KHU3HEIEATeNIbHOCTH BUpPycoB. bakrepuodaru. bone3nu pacteHuil, )KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC BHUPYCAMH.
Bupyc ummynonepurmura uenoBeka (BUY) — Bo3Oyaurtens CIIW/la. Ilpodunaktuka pacnpocTpaHEHHs BUPYCHBIX
3abosieBaHUIN

PasmHoxenue u WHIAWBUYAJIbHOC PA3BUTUC OPIraHN3MOB




Krnerounsnii mukii, wWiav >KU3HEHHBIH LUK KieTku. WuTepdaza u muto3. Ilpomeccsl, mpoTekaromue B HHTEpdase.
Perumnkanmst — peakuust marpuuHoro cuHresa JIHK. Crpoenume xpomocoM. XpoMOCOMHBIH HAa0Op — KapHOTHIL.
JIUIIJIOWAHBIA M TaryIOMTHBIA XPOMOCOMHBIE HaOOphl. Xpomartuisl. LluTonorndyeckue OCHOBBI Pa3MHOXKEHHUSA U

5.1
MHAVBUAYAIBHOIO Pa3BUTUS OPIaHU3MOB.
Henenue xknetkn — Muto3. Craguu murosa. IIpoueccel, Npoucxoaanie Ha pa3HbIX CTaAusIX MHUTO3a. buonornueckuit
CMBICII MUTO32
@®opMbl pa3MHOXKEHHsI OpraHU3MOB: Oecrosoe M MoJoBoe. Buisl 0Oecrosoro pa3MHOXKEHHS: [EJIEHHE HAaIBOE,
5.2 MOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa30BaHME, BETeTATHBHOE pa3MHOXeHHe. VIcKyccTBeHHOe
KJIOHMPOBAHUE OPraHU3MOB, €TI0 3HAYEHUE JJIs1 CEJIEKIINU
[TonoBoe pa3MHOXKEHHE, €T0 OTIMYUS OT OECIOI0ro.
53 Metio3. Craguu wmeiioza. Ilponeccel, mnpoucxonsume Ha craausx Meiosa. [loBeneHue xpomocoM B MeHo3e.
Kpoccunrosep. buonornueckuii cmpicn 1 3HaueHue Meno3a
I'ameTorene3 — mpouecc oOpa3oBaHMS MOJOBBIX KJIETOK Yy JXKMBOTHBIX. [10/OBBIE jKene3bl: CEMEHHUKU M SUYHMKH.
5.4 OOpazoBaHue W pa3BUTHE TMOJOBBIX KJIETOK — TrameT (CHepMaTo30W], SHIEKIeTKa) — CIepMATOreHe3 M OOTeHE3.
OCOOEHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3onaoB. Omnogoropenue. IlapreHorenes
WuauBuayanbHOe pa3BUTHE (OHTOTeHE3). DMOpHOHANbHOE pa3BUTHE (3MOpHOreHe3). DTarbl SMOPUOHATIBHOTO PA3BUTHUS
y TO03BOHOYHBIX JKMBOTHBIX: JpOOJIeHHe, TracTpyisiuus, opraHoreHe3. IlocTamOpuoHanbHOe paszButue. Tumbl
5.5 NOCTAMOPHOHAIBHOTO PA3BUTHUS: TpPsIMOE, HEMpsMoe (JMUYMHOYHOE). BimsHue cpensl Ha pa3BUTHE OPraHU3MOB;
(akTOpHl, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.
PocT u pa3zButue pacteHuii. OHTOre€He3 IBETKOBOTI'O PACTEHUS: CTPOEHUE CEMEHHU, CTAIUU PAa3BUTH
6 HacnencTBeHHOCTh U N3MEHYMBOCTh OPraHU3MOB
[Ipenmer u 3amaun reHeTukH. Mcropus pa3BUTHS TeHETUKU. BKian poccHMUCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
6.1 TFE€HETUKU. MeTonbl T€HETUKH (TMOpPUA0IOrMYECKU, LUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHeTH4eCcKUil). OCHOBHBIE
TeHETUYECKUE TOHATHUS. |'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3YEMasl B CXEMaX CKpEIIMBaHUN
3aKOHOMEPHOCTH HAaclelI0BaHUs NPU3HAKOB, ycTaHoBieHHbIe I'. Menaenem. MoHOrHOpHIHOE CKpeUIMBaHUE. 3aKOH
ennHoo0pa3usi THOPUIOB MEpBOro mokoyieHus. lpaBuiio JOMUHHpOBaHUSA. 3aKOH paclIeIyICHUs MPU3HAKOB. [ mnoresa
6.2 4iCTOTHI rameT. IToHOE M HENMOIHOE JOMUHUPOBAHHUE.

JlurubpugHoe CKpemmBaHWE. 3aKOH HE3aBHCHMOTO HACIeAOBaHUS MpPHU3HAKOB. [lUTOreHeTHYEeCKHe OCHOBBI
TUTUOPUIHOTO CKpPEIIUBaHUs. AHAIM3HUPYOIIee CKpeluBaHue. VCroib30BaHNe aHAIM3UPYIOMIETO CKPEUTUBAHUS s
OTIpeieNICHUs] TCHOTHIIA OCOOU




6.3

CuensieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mo cueluieHHOMY HacjieIoBaHHIO TeHOB. Hapyrienue
CLEIUICHUS T€HOB B PE3YyJIbTaTe KPOCCUHIOBEPA. XPOMOCOMHAsI TEOPUS HACIIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThI.
I'enernka mnosa. XpOMOCOMHOE OIpENEICHHE I0ja. AyTOCOMBI M IIOJIOBBIE XpPOMOCOMBI. ['OMOrameTrHele u
rerTeporaMeTHble opranu3Mbl. HaciietoBaHue NpU3HAKOB, CLEIUICHHBIX C I0JIOM

6.4

N3menunBoCTh. Buabl M3MEHUYMBOCTU: HEHACJIECICTBEHHAs M HACJIEICTBEHHas. Ponb cpeasl B HEHACIEICTBEHHOU
M3MEHYMBOCTH. XapaKTePUCTUKA MOAMW(UKAMOHHOW M3MEHYMBOCTH. BapuanMoHHBIA psii M BapuallMOHHAs KpHUBasl.
Hopma peaknuu npusHaka. KoinmdecTBEHHbIE W KadeCTBEHHbIE IPU3HAKM M UX HopMma peakuuu. CBolicTBa
MOJIU(HUKAITMOHHON H3MEHUYUBOCTH

6.5

HacnencreenHasi, WiiM TeHOTHITMYECKAsl, N3MEHYMBOCTh. KoMOMHATHBHAS W3MEHYMBOCTh. Mei03 U TIOJIOBOW TPOIECcC —
OCHOBa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalMOHHAs W3MEHYMBOCTh. Kilaccupukamus MyTanuid: TEHHBIE
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ HpUYUHBl MyTanwii. MyTareHHbie (QakTOphl. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacjieacTBeHHoM n3MenunBoctu H.M. BaBunosa

6.6

I'eneruka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJIbI T€HETHKHU YEJIOBEKA: M€HEANOTMYECKUN, OIU3HEIOBBIN,
[UTOTEHETHYECKHU, OMOXMUMHYECKH, MOJEKyIsipHO-reHeTHueckuil. COBpEeMEHHOE  OIpeielieHHe  TIeHOTHUIIA!
IMOJJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBaHWE, B TOM uucie ¢ nomoulpto II[P-ananuza. HacnenctBenHbie
3a00/leBaHUsl 4YEJIOBEKa: TeHHBbIe OONe3HU, OOJEe3HU C HACIEACTBEHHOW NPEIPACIIONOKEHHOCTRIO, XPOMOCOMHBIC
0one3snu. ComaTHYecKWe U TeHepaTUBHbIE MyTanud. [IpuHIUOBI 370pOBOTO  0O0pa3a KU3HU, JTUATHOCTHKH,
npoQUIAKTUKH W JICUEHUS TEHETUYEeCKHX Ooje3Hed. Meauko-reHeTH4eckoe KOHCYJIbTHPOBAHUE. 3HAYCHUE
MEMIIMHCKON TeHETUKH B MPEAOTBPAIICHUH 1 JICYCHUH TeHETUYECKUX 3a00JIeBaHMIl YeIIOBEKa

Cenexiust opraan3mMoB. OCHOBBI OMOTEXHOJIOTHI

7.1

Cenekiusi Kak Hayka M TPOLECC. 3apOXKJIEHUE celeKkuuu u gomectukanus. Yuenue H.M. BaBuioBa o 1meHTpax
MIPOUCXOXKACHUS W MHOT000paszus KyJIbTYpHBIX pacTeHUld. L[eHTpBI MPOMCXOXKACHUS ITOMAIIHUX >KUBOTHBIX. CopT,
OpoJia, TAMM

7.2

CoBpeMeHHbIE METO/IbI CeNIeKIMU. MaccOBBIN U MHAWBUIYAIbHbIH OTOOPHI B CEIEKIIMU PAaCTeHUH U KUBOTHBIX. OLeHKa
sKcTephepa. brnuskopoacTBeHHOE cKpemuBaHue — UWHOpuauHr. Ywucras mnuHuA. CKpeUIMBaHWE YHUCTHIX JIMHUM.
I'erepo3uc, nnmu rubpugHas cuina. HeponcTBeHHoe ckpemuBanue — ayTOpuauHr. OTnanéHHas rubpuanmszanus u eé
ycnexu. MCKyCCTBEHHBIM MyTareHe3 W IOJy4EHHE IOJUILIOUAOB. JIOCTHXKEHHUS CEIEKIMM DPACTCHUM, >KUBOTHBIX U
MUKPOOPraHU3MOB

7.3

buotexHonorus Kak OTpacib TNPOU3BOACTBA. |'eHHass MHXeHepHs. OJtambl co3maHusi pekomOunantHoit JHK u
TpaHCreHHBIX opranu3moB. Knerounas unxenepusi. Knerounsle KynpTypbl. MUKpOKJIOHAJIBHOE pa3MHOXKEHUE PACTEHHM.




KnonupoBaHue BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE U ITHYECKUE MPOOIEMBI.
I'MO — reHeTryecKd MOAU(DUIIMPOBAHHBIE OPTraHU3MbI

11 KVIACC

Kon

IIpoBepsieMblil JJIEeMEHT COePKAHUS

DBOJOLMOHHAA OUOIOTUS

1.1

DBOIIIOLIMOHHAS TEOpUs U €€ MeCTO B OMOJIOTHH.

CeugerenscTtBa 3Bomonuu. IlaneoHTomoruueckue: Mociaea0BaTeIbHOCTh MOSIBICHUS BUIOB B IMAJICOHTOJIOTHYECKOM
JeTronucu, nepexoansie Gopmbl. buoreorpaduueckue: cxoncTBO U pasnuyue (GayH u QIop MaTEpUKOB M OCTPOBOB.
OMOPHOJIOTHYECKUE: CXOJCTBA U PA3INYUs SMOPHOHOB PAa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE:
TOMOJIOTHYHBIC, AaHAJOTMYHbIC, PYyIUMEHTApHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0O0JIMUECKUX MyTeH Yy BCEX OPraHU3MOB

1.2

OpomonmonHas teopus Y. [lapsuna. [Ipeanoceliky BOSHUKHOBEHHS JapBUHU3MA. J[BIDKYIIHME CHUIIbI 3BOJIIOLMM BUI0B
no JlapBuny (M30BITOUHOE pa3MHOXEHHE MPHU OIPAaHMYECHHOCTH PECYpCOB, HeompeaenEéHHas U3MEHYHBOCTh, OophOa 3a
CYIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunretrnueckas Teopus 3Bosonnu (CTI) u ocHOBHBIE €€ nooxkeHus. MukpoasBostouus. [lomynsnus kak equHULa BUAA
U DBOJIOUHU

1.4

JBxyue cuibl ((pakTopbl) SBOJIOIUK BUIOB B MpHpoJe. MyTallMOHHBIA MpoIiecc U KOMOMHATUBHAS U3MEHYUBOCTb.
[TonynsuuonHsle BOMHBI M Apeiid reHoB. M3omsanus m murpauus. EcrecTBeHHBI 0TOOpP — Hampapistomuil (aktop
3BOMIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bostouuu. [IpuMeps! npucnocobneHuii y opranuzMoB. ApoMop(o3bl
Y UIM0AIAIITallUK.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BHI000pa30BaHMsL: reorpaguueckoe, IKOJOTHIECKOe

1.5

MakposBosonus. @opMbl 3BOIIOLUH: pueThyeckasi, IMBEPreHTHAasl, KOHBEPIeHTHasl, MapajiesibHasi 1 HEOOPaTUMOCTb

BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMJIe

2.1

JloHay4HbIe TIPECTABICHUS O 3apOKICHNUN KU3HU. HaydHble TumoTe3sl BO3HUKHOBEHUS J)KU3HU Ha 3emiie: aOHoreHes u
NaHCHepMHUsa. XUMHUYECKasi 3BOJIOLHUSA. OKCIEPUMEHTAJIBHOE MOATBEP)KIACHUE XUMHUYECKOW sBosmonuu. HaganbHble
sTansl Ouonornyeckoi 3omtonuu. I'nnoresa PHK-Mupa. IlepBeie kneTku u ux sBomouns. @opMHUpPOBaHHE OCHOBHBIX
IPYIII )KUBBIX OPTAaHU3MOB




2.2

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickast u nporepo3oiickas 3psl. [laneosolickas 3pa u eé
NEPUOJIBL: KEMOPHUICKHUM, OPIOBUKCKUH, CHITypUHCKUH, 1€BOHCKHM, KAMEHHOYTOJIbHBIHN, IepMCcKuil. Me3o30iickas spa u
€€ Mepruobl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaifHo30lickass spa M €€ INepuoIbl: MaJCOr€HOBBIM, HEOTE€HOBBIM, AHTPOIOIEHOBBIA. XapaKTEpUCTHKA KiIuMmaTa M
re0JIOTHYECKHUX TporieccoB. OCHOBHBIE ATAIIbI BOIIOIMU PACTUTEIILHOTO U KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuit
1 kMBOTHBIX. [losIBIIeHUE, pacBET ¥ BBIMUPAHUE I'PYII JKUBBIX OPraHU3MOB

23

Cucrema OpTraHU4YCCKOro Mupa Kak OTpa>XCHUC 3BOJIIOLINH. OCHOBHBIC CHCTEMATHYCCKHE T'pyHaIibl OpraHU3MOB
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DBOJIIOLMS YeNlOBEeKa. AHTPOMNOJIOTHUS Kak Hayka. Pa3BuTHe mpencTaBIeHUN O MPOUCXOXKIECHUU 4YelloBeKa. MeTo/bl
M3yuyeHus anTponoreHesza. CXoACTBa U pa3IMuMsl YETOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEI0BEKa.
JBwxytnue cuibl (GakTopsl) aHTpororenesa. HacinencTeeHHass H3MEHYMBOCTh M €CTECTBEHHBIA 0TOOP. OOIIeCTBEHHBII
00pa3 >KU3HH, U3TOTOBIEHUE OPYINI TPY/a, MBIIIUICHUE, PEYb

2.5

OCHOBHBIE CTaJUM M BETBU 3BOJIOLMHU YEJIOBEKAa: aBCTPAJONUTEKH, YenoBek ymenbid, YUenoBek NpsIMOXOIALIN,
YenoBek HeanaepTanbckuii, YemoBek pasyMHbIi. Haxonku MCKONMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUS, 00J1acTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPYAHS

2.6

YenoBeueckne pacel. OcHOBHble  OOJbIIME  pachl:  €BpONeouAHas  (eBpasuiickas), HErpo-aBCTPaJIOUIHAS
(3KkBaTOpHANIbHAS), MOHTOJIOMAHAs  (a3WaTCKO-aMEpUKaHCKas)). UepThl IPHUCIOCOONCHHOCTH  MPEICTaBUTENCH
4eJIOBEYECKUX Pac K YCIOBUSM cymiecTBoBaHus. EnuHcTBO yenoBeueckux pac. Kputnka pacuzma

OpraHu3Mbl U OKpyXKarouias cpeaa

3.1

OKojorus Kak Hayka. 3ajauyd M pas3feibl dKOJOTMU. MeToAbl HKOJIOTMYECKUX HCCIEAOBAHUNA. OKOJOTMYECKOE
MUpPOBO33peHue. Cpebl 00UTaHNsI OPTraHU3MOB: BOJHAsI, HA3€MHO-BO3IyIIIHAs], TOYBEHHAs], BHYTPHOPTraHU3MEHHAs

3.2

Okonornueckue (axropsl. Kimaccupukarys 3k0I0ruueckux (pakTopoB: aOMOTHUECKUE, OMOTUYECKHE M aHTPOIIOTCHHEIE.
JlelicTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBbI

3.3

AbuoTtnueckue (pakTopsl: CBET, TEMIIEpaTypa, BIaXHOCTh. Poroneproansm. [IpucrnocobneHust OpraHu3MoB K ASHCTBUIO
abuotnyeckux GakTopoB. bruonornyeckne puTMel

3.4

buotnueckue akropel. Buapl OMOTHYECKHX B3aUMOJICHCTBUI: KOHKYPEHIUS, XUIIHUYECTBO, MAPa3UTH3M, MyTyallu3M,
KOMMEHCATU3M  (HaxJIeOHMYECTBO, KBAapTUPAHTCTBO), aMEHCaJIM3M, HelTpaiu3M. 3HaueHHe  OMOTHYECKHUX
B3aMMOJICHCTBHI JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTMYECKHE XapaKTEPUCTUKH NOMyJsiud. OCHOBHBIE IIOKA3aTelIM MOMYJSIUM: YHCIEHHOCTb, IJIOTHOCTD,
POK1a€MOCTb, CMEPTHOCTb, IPUPOCT, MUTpaLMs. JIMHAMKKA YMCICHHOCTU NONYJISILHUU U €€ Peryssinus




COO6H.I€CTB21 1 SKOJOT'MYCCKUEC CUCTCMBI

Coo0r1ecTBO opranu3mMoB — OuorneHno3. CTpyKTypbl OMOIIEHO3a: BUIOBAs, IPOCTPAHCTBEHHAS, Tpodudeckas (MUIIeBas).
Bunbl-nomuaanTtel. CBsizu B OMOLIEHO3€

4.2

DOkonornyeckue cucreMsl (3xocuctembl). [lonstue 06 skocucreme u OuoreorneHose. OyHKIMOHAIBHBIE KOMIIOHEHTHI
9KOCUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, pEeAyLeHTbl. KpyroBopoT BEIIECTB M IIOTOK BSHEPrUUM B 3KOCHUCTEME.
Tpoduueckue (muieBsie) ypoBHU 3KocucTeMbl. [InmieBrie nenu u cetu. OCHOBHBIE ITOKA3aTENIM AKOCUCTEMBI: Onomacca,
MPOAYKIMS. DKOJOTUYECKUE MUPAMMbIL: MPOLYKIUH, YUCIEHHOCTH, Ouomacchl. CBONWCTBAa 3KOCHCTEM: YCTOMUMBOCTD,
camoperyJisinysi, pazsutue. CyKueccus

43

[TpupoaHbIe 5KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA XBOMHOTO MJIH IIMPOKOIMCTBEHHOTO JIeca.
AHTpPONOT€HHBIE JKOCUCTEMBIL. ATPOIKOCHUCTEMBI. YpOoskocucTeMbl. buonorndeckoe M XO34HCTBEHHOE 3HAYCHHE
arpo3KOCHCTEM U ypPOOIKOCUCTEM.

buopasznoobpaszue kak paxTop ycroitunBoctu 3xocucteM. CoxpaneHne OMOI0rHYecKoro pasHooOpasus Ha 3emiie

4.4

VYuenue B.U. Bepnaackoro o 6uocepe. I'panuiisl, coctaB u crpykrypa Ouochepsl. JKuBoe BemecTBo U ero GyHKIUU.
Ocobennoctu 6uocdepsl Kak riodaabHON 3KOCUCTeMbl. /[MHaMu4eckoe paBHOBecHe M oOpaTHast CBs3b B Ouocdepe.
KpyroBopoTh! BemecTB 1 OMOre0XUMUYECKHE IIUKIIBI 3JIEMEHTOB (yTIiiepo/a, a30Ta). 30HaJIbHOCTh Ouochepsl. OCHOBHbIE
OMOMBI CYIIN

4.5

YenoedecTBo B 6nocdepe 3eminn. AHTPOIIOTeHHbIE U3MEHEHHs B Onocdepe. [odanbpHble S9K0Iorn4eckrue mpoOIeMsl.
OcHoBa palMoOHAIBLHOTO YIPABICHUS MPUPOAHBIMHU PECypcaMH M WX UCHOb30BaHuE. JloCTikeHns OUOJIOTUN U OXpaHa
IPUPOIBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

1. buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouios A.M. u
npyrue/ Ilog pen. Ilaceunuka B.B., AxuuonepHoe o0I11ecTBo
«M3parensctBO «IIpocBemieHne

2. buonorus, 11 knacc/ Ilaceunux B. B., Kamenckuit A. A., Pyouos A. M. u
np. / Ilox pen. Ilaceunuka B. B., AkiimonepHoe o61mectBo «M3marenscTBo
«IIpocseuienue»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

1). Cymatoxun C. B., EpmakoBa A. C., ®omuna T. T. .buonorus.
Metoauueckue pekomeHaanuu. 10 — 11 knaccsl.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1) Ilpoext «Bcsi Ouosnorusy — yHUKaIbHBIA pecypc, B KOTOPOM COOpaHbI
CTaThbU, HAYYHO-MOMYJSIPHBIE MAaTEepUalibl, TeMaTHYECKHE OO030pbhl, JEKIHUU
AKCHEPTOB M TOCJIEAHHUE HOBOCTH U3 OO0JacTU OHOJOTUYECKUX HayK.
[utonorusi, 3K00TMs, MEAUIIMHA, OOTaHUKA, TEHETHKA, 300JI0THsl, OOTaHHKa —
BCET0 JIMIIb YaCTh HHTEPECHEUIIIUX TEM, KOTOPBIE €CTh Ha IIPOEKTE.

2). Atnac anmaromuu yesnoBeka. Ha caiite copepxkarcss 3D-wmumocTpaluu,
NoApOOHBIE CXEMbl M U300pakKeHUs, a Takke OOIIUpHbIE CIPABOYHBIE
MaTepualbl, CoJepXKalue TMOJHYyI0 HHPOpMaIUi0 O (QYHKIHMOHUPOBAHUU
YeJI0BEYECKUX OPTaHOB.
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