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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3zpaboTke mporpamMmbl O OMOJIOTMH TEOPETHUYECKYIO OCHOBY IS
OTIpEJICIICHHsI TIOAXO0J0B K (POPMUPOBAHUIO COJIEPKaHUS y4eOHOro mpeaMera
«buomorus» coctaBuiau: KoHUeNntyalbHble mnosoxkenus PI'OC COO o
B3aUMOOOYCJIOBJICHHOCTU 1IeJiel, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO TOATOTOBKH BBITYCKHUKOB, IOJOKEHUS 00 OOmImX
HENSAX W TMPUHIMINAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CUCTEMBbI
cpeaHero obmero oOpazoBanus B Poccuiickoit denepammu, a Takxke
MOJIOXKEHUS O crienuduke Ouonoruu, e€ 3HaYeHUH B TO3HAHUU KUBOW MPUPO/IbI
U o0ecleueHUH CYyIIECTBOBaHUS uenoBeueckoro obmiectBa. CoriiacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPEAENIEHbl OCHOBHbIE (YHKIIMHU MPOTPAMMBI IO
OHMOJI0THH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpPEACTABICHHE O LENnsIX, 00 oOmen
CTpaTeru OOYYEHHUs, BOCIUTAHHUS U PA3BUTHUS OOYUYAIOIIMXCS CPEICTBAMU
yueOHOro mnpenmera «buomorus», ompenenser o0s3aTeNbHOE MPEIMETHOE
collep)KaHHe, €ro CTPYKTypy, paclpeiesieHde Mo pa3deliaM U TeMaMm,
PEKOMEHYeMYI0 TIOCJIeIOBATEIbHOCTh H3Yy4YEeHHUsI Y4eOHOro marepuania C
y9€TOM  MEXKIPEAMETHBIX W BHYTPHIPEIMETHBIX  CBSI3CH,  JIOTUKH
00pa3oBaTeILHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUaroImmXcsl.

B nporpaMMme mno OHONOrMM TakXe YYMTHIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3ysibTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHOU
NeSTeTbHOCTH/YUEOHBIX JIEUCTBUM O0OYyYarONIUXCsl 10 OCBOSHHUIO COJACpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMS.

B nporpamme mno Ouomorum (10-11 kmaccel, 0a30BbIi  ypOBEHb)
peayiM30BaH TMPUHITUIT MPEEMCTBEHHOCTH B W3yYEHWU OWONOTHH, Onaromaps
yeMy B HEW MpOoCMaTpPUBAETCS HAIMpPaBICHHOCTh HA pa3BUTHE 3HAHUI,
CBSA3aHHBIX ¢ (OPMHPOBAHHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
IEHHOCTHBIX  OPUEHTAlUM  JIMYHOCTH,  DKOJOTUYECKOTO  MBIIUICHUS,
MpEeACTaBICHUM O 3JI0pPOBOM 00pa3e KU3HU M OEPEeKHBIM OTHOIICHUEM K
OKpyXarwuied npupogHod cpexpe. lloatomy Hapany ¢ uU3yyeHHEM
OOIIEOMOTIOTUYECKUX TEOpUM, a Tak)Ke 3HAaHUM O CTPOCHUM >KUBBIX CHUCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IPOIIECCOB B
nporpaMMe Mo OHOJIOTMM YJIEJICHO BHUMAHHE HCIOJIb30BAHUIO IMOTYyUYEHHBIX
3HAaHWM B TIOBCEHEBHOMW W3HMU JJIS DPEIICHUS TPHUKIAAHBIX 3a1ad, B TOM
yuciie: Npo(UIAKTUKU HACIEACTBEHHBIX 3a00JIeBaHUI YENOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU



1[EJIeCO00pa3HOr0 TMOBEJEHUSI B OKpY)KAloIIeH MNPUPOJHON cpeae, aHaiu3a
BJIMSTHUST XO3STUCTBEHHOW JESITETFHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  DKOCHCTEM. YCWICHHE BHHMMAaHUA K  MPHUKIATHON
HamnpaBleHHOCTH  ydyeOHoro  mpeamera  «buonorusy»  MpOAMKTOBAHO
HEO0OXOIMMOCThIO O0ECIICYEHUsT YCIOBUM JIJISl PEIICHUs] OJJTHOM M3 aKTyaJbHBIX
3a/lay IIKOJBHOTO OHOJOTMYECKOro 00pa3oBaHMs, KOTOpas Mpearoaraer
dbopMupoBaHre y 00ydaronmxcs CIOCOOHOCTH aJalTHPOBATHCS K M3MEHEHUSAM
JUHAMHYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHE cpellHEero o01Iero oOpa3oBaHUsl 3aHUMAET BAXKHOE
Mecto. OHa obecrieunBaeT GOpMHUPOBAHUE Y OOYUAIOIIUXCS MPEACTABICHUMN O
HAay4YHOH KapTUHE MUPA, pacluupsieT 1 0000UIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO3AaET
yCIOBUSI  JUIsi: TIO3HAHUS 3aKOHOB JKMBOWM  MTPHUPOAbL, (HOPMHUPOBAHHUS
(GyHKUMOHANBHOW T'PaMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro oodpasa
KHU3HU, HKOJOTMYECKOTO MBIIIICHUS, IIEHHOCTHOTO OTHOIICHHUS K >KUBOH
IPUPOJIE U YETIOBEKY.

bonpmioe  3HaueHue  OWONOTHS ~ HMMEET  Takke JUIsl  pelIeHUs
BOCIIUTATENIbHBIX M Pa3BUBAIOMIMX 3a/ad CpeIHero oOmero oOpa3oBaHus,
coruanu3ainuu olydarounuxcs. M3yuenune Ouonorud oOecrieduBaeT yCIOBUS
TUISE (GopMUpPOBaHUS  HHTEIUIEKTyaJbHBIX, KOMMYHUKAIIMOHHBIX U
UH(QOPMAITMOHHBIX  HABBIKOB, ACTETUYECKOM  KYJbTYpbl, CIIOCOOCTBYET
UHTETpai OMOJIOTUYECKUX 3HAHHUM C MPEACTABICHUSAMHI U3 APYTUX YUEOHBIX
NpeIMEeTOB, B YAacTHOCTH, (U3WKH, XUMUU U reorpaduu. Ha3BaHHbIe
MOJIOKEHUSI O TMpeAHa3HaueHuu ydeOHoro mpenmera «buonorus» cocraBuin
OCHOBY JUIsl OIpEACNICHUs] MOJIXO0J0B K OTOOPY M CTPYKTYPHUPOBAHUIO €T0
COJIEp KaHMsl, MPEJICTABJICHHOr0 B IPOrpaMMe 10 OMOJIOTHH.

OT16op comepxkanus yaeOHOro npeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPa3HOIO MOAX0J]ld, B COOTBETCTBUU C
KOTOpPBIM OOy4aromniyecs: JOHKHbl OCBOUTH 3HAHUSA U YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIICH KyJIbTYpbl, OINPEICISAIONINE aJeKBaTHOE IOBEACHUE
YeJI0BEKa B OKPYKAroUIel MPUPOIHON cpefie, BOCTPEOOBAHHbBIE B OBCEIHEBHOM
KHU3HU U IPAKTHUECKOH JesTenbHOCTH. Oco00e MecTo B 3TOM cucTeMe 3HAHMM
3aHUMAIOT  DJIEMEHTHI  COAEP)KAHUs, KOTOPBHIE CIyXaT OCHOBOM  Juis
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHOM eCTeCTBEHHO-HAyUYHOU
KapTHHE MHUpPAa ¥ LEHHOCTHBIX OPHUEHTAMSX JUYHOCTH, CHOCOOCTBYIOIINX
TYMaHHU3aIlu OMOJIOTUYECKOT0 00pa3oBaHUsI.

CrpykTypupoBaHue cojepkaHusi yueOHOTO MaTepHhalia B MporpaMMe Mo
OMOJIOTMH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHHs] 3HAHUK 00



OTJIMYUTEILHBIX OCOOCHHOCTSIX KMBOH MPUPOJIBI, O €€ YPOBHEBOW OpraHU3aIuu
U 9BOJIOIMU. B COOTBETCTBMU C ATUM B CTPYKType Y4eOHOro mpeameTa
«bHONOTNsD) BBIAECNEHBI CIEAYIONIME COJIEPKATENbHBIC JIMHUU: «bHOTOrUs Kak
Hayka. MeTopl HaydyHOTO To3HaHMA», «KileTka kak OHojJorudecKas CuCTeMa,
«Oprann3M Kkak Ouosoruueckas cucremay, «CucreMa U MHOroodpasue
OPraHM4YeCcKOro MHpa», «IBOJIOLUMS KUBOW MPUPOIB», «IKOCUCTEMBI U
MPUCYIIHAE UM 3aKOHOMEPHOCTI.

Lens m3yuenust yueOHOTrO mpeamera «buonorus» Ha 0a30BOM ypPOBHE —
OBJQJICHUE OOYYaIOIIUMHUCSI 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATLHOMN
OpraHu3allid >KUBBIX CHCTEM pPa3HOr0 paHra W MpUOOpETeHUE YMEHUM
WCIIOIb30BaTh 3TU 3HAHUS JI1 TPAMOTHBIX JIEUCTBUU B OTHONIEHWU OOBEKTOB
YKUBOM MPUPOABI U PEIICHUS PA3IMYHBIX )KU3HECHHBIX MTPOOJIEM.

HocTmxenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUMBAETCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOEHHE OOYYAIOIIMMUCA CUCTEMbI 3HAHUU O OMOJIOTMYECKUX TEOPHUSIX,
VUYCHMAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBWiIax, CIyKalux
OCHOBOM Jy1s1 (POPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O MeETOoJaX Hay4yHOTO TIO3HAaHMS, CTPOEHHUU, MHOrooOpasuu u
OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3allUM, BBIIAIOIIUXCS
OTKPBITHSAX M COBPEMEHHBIX MCCJICAOBAaHUAX B OHOJIOTHH,

dbopmMupoBaHre y 00y4arOlIUXCsl MO3HABATEIIBHBIX, HHTCINICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCE aHaiu3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIOB, UAEH U MOAXOJOB K M3YUYEHHUIO KUBBIX CUCTEM
Pa3HOTO YPOBHS OpraHu3alliu;

CTAQHOBJIEHHE Yy oOOydarommxcs oOmel KyJabTyphl, (yHKIIMOHAIBHOM
IPAaMOTHOCTH, pa3BUTHE YMEHUH OOBSCHATH U  OICHUBATH  SBJICHUS
OKPYXaIIIEro MHpPA KUBOM MPUPOJBI HA OCHOBAaHWM 3HAHUM U OIbITA,
MOJTYYEHHBIX TIPH U3yYCHUN OMOJIOTHH;

dbopmupoBaHrue y OOydYalOIUXCSd YMEHHMM WITIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHWU B MPAKTUYECKOU JEATETbHOCTU 4YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIUHCKUX TEXHOJIOTUH U arpOoOMOTEXHOJIOTHH;

BOCITUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEIIOBEKOM JKHBOM
MPUPOJIBI, HEOOXOJAMMOCTH OEpeXHOTO OTHOIICHWs K HEW, CcoOJroaeHus
ATUYECKUX HOPM TIPU MPOBEJCHUU OUOTOTUUECKUX UCCIIe0BaHUT;

OCO3HAHUE ILIEHHOCTH OWOJOTUYECKUX 3HAHWUM JJIsi MOBBIIIECHUS YPOBHS
AKOJIOTHUECKOMN KYIbTYPHI, JIs1 POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHNS,

MIPUMEHEHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B TTOBCEIHEBHOM KU3HU
JUTA OLIEHKH TTOCIIEICTBUM CBOEU AEATEIbHOCTH MO OTHOLIEHUIO K OKPYKAKOIIEH



cpelne, COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero obGmiero oOpaszoBanusi «buonorus», usydaemass Ha
0a30BOM YpOBHE, SBJISIETCS 00s3aTEIbHBIM yUY€OHBIM MPEIMETOM, BXOSIIUM B
COCTaB MpeaMeTHOM obnactu « EcTecTBEeHHO-HAYYHBIE IPEMETHD.

Jns wu3ydeHuss Ouosiorud Ha ©0a30BOM YPOBHE CpPEIHEr0 OOIIero
oOpa3oBanus oTBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenw), B
11 xnacce — 34 gaca (1 yac B HeemtO).



COJEP XAHME OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHHU C 00IIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, Quiocoduen, ITHKOH, 3CTETUKOU WU
npaBoM. Posib Ouosioru B (pOpMUPOBAaHUM COBPEMEHHOW HAy4YHOM KApTHUHBI
mupa. Cucrtema OMOJOTMYECKUX HAYK.

Meroapl TIO3HAHUS KUBOM MpUPONbI (HAOIIOJEHUE, OSKCIEPUMEHT,
omnucaHue, HW3MepeHue, Kiaccuukanus, MOJCIHPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JdemoHcTpanuu:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, k. Yorcon u O.
Kpuk.

Tabnuirel u cxembl: «MeTO bl MO3HAHUSI JKUBOW TTPUPOIBI».

JlabopaTopHble U NpakTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «lMcmonb3oBaHue pa3IMYHBIX METOJOB MpPHU
U3y4eHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alHs.

XKuBble cuctembl (OMOCHCTEMBI) KaK MPEAMET H3yYCHHsS] OHOJIOTHH.
OTnuyne KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CpolicTBa OuocucteM H WX pazHooOpaszue. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJIEKYJAPHBIN, KIETOYHBIN, TKAHEBbIA, OpPraHU3MEHHBINH,
MOIYJISILIMOHHO-BUI0BOM, DKOCHUCTEMHBIHN (6roreoeHOTUYECKHUI),
ounochepHsbIil.

JdeMoHcTpanuu:

Tabmumet u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHHU
OpraHu3alyy )KUBOU PUPOJIBDY.

O6opynoBanue: Mojaenb MoJiekybl JIHK.

Tema 3. XumMnuyecKkuii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKAN COCTAB KJIETKA. XUMHYECKUE BJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEMEHTBI. Bojia 1 MUHEpaIbHbIE BEIECTBA.

OyHKIMKM BOABI M MMHEpaAJbHBIX BewecTB B Kierke. [lomnep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHne 6e1KoB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zamennmple W 3aMEHMMBIE AMHUHOKHUCIOTBI. AMHHOKHCIIOTHBIM COCTaB.
YPpoBHU CTPYKTYpPBI OEITKOBOI MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWcTBa OenkoB. buonmoruueckue
GyHKUIMU OENKOB.

®depmeHThl — Ouonoruueckue Katanuzatopel. CTpoeHue ¢epMeHTa:
aKTUBHBIA TIEHTP, cyOcTpatHas crnenmupuaHocts. Kodepmentsl. ButamuHsbl.
OTnuuust epMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIrOKo3a, pubo3a ©  J1e30KCUpU003a),
aucaxapuibsl (caxaposa, JIaKTO03a) W MoJMcaxapuibl (Kpaxmal, TJIMKOTEH,
HeJT0103a). buonornueckue GyHKIUHN yIII€BOAOB.

Jlunuasl:  TpurmMuepuasl, ¢Gocdonunuasl, crepouasl. [uapoduasHO-
rupodoOHble CcBoicTBA. buonormdeckue ¢yHkuuu aunuaoB. CpaBHEHHE
YTJIE€BOAOB, OEIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHH.

Hyxneunnoseie xucnorsl: JIHK u PHK. Hyxmeornasr — MOHOMEpBI
HyKJIeMHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenne u dyHkuun
PHK. Buast PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorns — Hayka o kierke. KierouHas teopuss — mnpumep
B3aMMOJICUCTBHS Hel W (HaKTOB B HAYYHOM IMO3HAHUU. METOIbl M3y4YeHUs
KJIETKH.

Knerka kak 1nenoctHas >xuBas cuctema. OOmye NpU3HAKH KJIIETOK:
3aMKHYTasl Hapy>kHasi MmemOpana, moisiekyJibl JIHK kak renetuueckuii annapar,
CUCTEMa CUHTe3a Oerka.

Tunel KIETOK: 3yKapuoTHYecKas M Mpokapuoruyeckas. OcobeHHOCTH
CTpOeHHus pokapuoTudyeckoil kietku. Kierounas crenka 6akrepuii. CTpoeHue
3YKapPUOTUYECKON KIETKUM. OCHOBHBIE OTJIMYMSL PACTUTEIBHOU, XKWBOTHOM H
IpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIHKC,
ux @Qysukiouu. [lnasmatudeckas MeMOpaHa, €€ CBOWCTBA U (DYHKIIMH.
[uronnasma u e€ opranouasl. OgHOoMeMOpaHHble opraHouabl kietku: IIIC,
anmapat [onbmxu, Jm30coMbl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKH:
MUTOXOHJIPUH, TUIACTUABL. [IpoHcXoxkAeHNEe MUTOXOHIAPUN M TIacTui. Buasl
mwiactua. HemeMOpaHHble opraHOM/IbI KJIETKU: pUOOCOMBI, KIETOYHBIM LEHTD,
LHEHTPUOJIH, PECHUYKH, KTYTUKU. DYHKIIMU OPraHOUAO0B KJIETKH. BKitoueHusl.

SAnpo — perynsTopHbIil IeHTp kieTku. CTpoeHue sapa: sijaepHas 000J04Ka,
KapHoIlJIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Huarpammer:  «PacnipeieneHne XHMHYECKHUX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuiel u cxemsl: «llepuonnueckas TadauIa XUMHUYECKUX AJIEMEHTOBY,
«CtpoeHnue MoneKyJsibl BOAbl», «buocunrtes Oenka», «CTpoeHHE MOIEKYJIbI
oenka», «Ctpoenne depmentay, «Hyknennonsie kuciaorsl. JJHK», «Ctpoenue
Mosekylibl AT®», «CTpoeHHe >yKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHHMe pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKH», «YTIEBOIbD»,
«JInnuae.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 0OOpYJIOBaHUE JUIsl MPOBEICHUS
HaOI0JICHUM, U3MEPEHUM, PKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHue padoThl:

JlaGopatopuas pabotra Ne 1. «3yueHue KaTalMTUYECKOW AKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMeEpPe aMuIa3bl WM KaTalasbl)y.

Jlabopatopuasi pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK pPACTCHHI,
KUBOTHBIX M OaKTEpHil 1MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTKCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemiecTB, WK MeTab0IM3M. ACCUMIIAINS (TUTACTUYECKH OOMEH)
U JUCCUMMWISIMS (PHEPreTHYeCKuil 0OMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHUs! BEIECTB M DHEPrUU B NMOHUMAaHUU
MeTaboau3ma.

Tumbr oOMeHa BemecTB: aBTOTPOGHBIH U rerepoTpodHbIii. Poib
¢dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHIUHN SHEPTUH B KIIETKE.

®orocunte3. CperoBas M TeMmHOBass ¢a3bl ¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPdexTuBHOCTH (PoTOocHHTE3a. 3HaueHue (OTOCUHTE3a st
KU3HM Ha 3emusie. BriusHue ycnoBuit cpensl Ha (OTOCHHTE3 M CIOCOOBI
MOBBIIIEHUS €T0 IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3HaY€HHE XEMOCHHTE3a
JUIS J)KA3HHU Ha 3eMIIe.

DHepreTrdeckuii 0OMEH B KJIeTKe. Paciiersienrue BemecTB, BhIICICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenue u ero Buabl. KucnopogHoe OKUCIEHHUE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
DHEPTeTUIECKOI0 OOMEHa.

Peakuum wmatpuuHoro cuHtTe3a. ['eHermueckas wuHbpopmanus u JIHK.
Peanuzauusi renetnyeckod mHGoOpMalu B KJIETKe. ['€HeTUYeCKUil Koa U ero



cBoiictBa. TpaHckpumnius — MarpuuHbii cuHte3 PHK. Tpancosauus —
onocuHTe3 Oenka. Otanbl TpaHciasnuu. KoaupoBanue amuHokucioT. Poib
pubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. Mctopus otkpeiTus Bupycos (/1.
N. HWBanosckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOT'O IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc nmmynoaepuuura yenoseka (BHY) — Bo3doyaurens CIIM/la.
OOparHast ~ TpaHCKpWMIIMS, peBepraza W  wuHTErpasa. [Ipodunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konpnos, /. Y. UBanosckuit, K. A. Tumupsses.

Tabmuier u cxembl: « Turbl mutanusy, «Meradonuzmy», «MUTOXOHIPHUSY,
«HepreTuyeckuit 0OMeny», «Xioporact», «Potocuntes», «Ctpoerue [JHK»,
«CtpoeHue u (QyHKIHMOHHpOBaHUE reHay, «CuHTe3 Oenkay, «IeHeTHuuecKui
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHE W KU3HEHHBIM LUK BUpYCa
CIT1/a, 6akrepuodara», «Permxkarus JJTHK.

O6opynoBaHue: MOJEJIM-alIUInKalu1 «Y1BoeHue JIHK u
TpaHcKpunius», «buocunTes 6enka», «CTpoeHue KIEeTKN», MOJAEb CTPYKTYPBI
JIHK.

Tema S. Pa3MHOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii 1UKII, WM KU3HEHHBIM HUKI KieTku. MHTepdaza u MHUTO3.
[Iporeccel, npoTtekatone B uHTepdaze. Pernukanus — peakiys MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIH HAOOp — KapUOTHII.
JIMTUIONHBIA YU TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{utonornuyeckue OCHOBbI Pa3MHOXKEHUS W WHIUWBUAYAIBHOTO Pa3BUTHUSA
OPraHu3MOB.

[enenne knetku — muto3. Cragum murto3sa. [Ipoueccel, npoucxoadmme Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJIOrMYECKUI CMBIC MUTO3A.

[Iporpammupyemas rubesb KIETKU — aromnTo3.

dopMbl pPa3MHOXKEHHS OpraHM3MOB: Oecrojoe U T1ojoBoe. Busl
OecroJioro  pa3MHOXKEHHMS:  JIeJICHHE HAJBOE, IOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BETETATUBHOE  PA3MHOXKEHHUE.
HckyccTBEHHOE KIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJICKIIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTJIMYUS OT O€CIOI0TO0.

Meiio3. Cragnu menosa. [Iponeccsl, mpoucxoasmue Ha CTaInusIX MEN03a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYeCcKuid CMBICT U
3HaY€HUE Meio3a.



l'ameTorenes — mpoiiecc 00Opa3oBaHMsI TMOJIOBBIX KIETOK Y >KMBOTHBIX.
[TosioBbIE K€NE3bl: CEMEHHUKU U IMYHUKU. OOpa3oBaHKME U Pa3BUTUE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30M], SUIEKIETKAa) — CIEpPMAaTOr€He3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHHS SHIEKIETOK U crepMaTo3ouaoB. OIuiog0TBOpEHUE.
[TapTenorenes.

WnpuBuayanbHoe pa3Butue (OHTOreHe3). OMOpPHOHAIBHOE pPa3BUTHE
(aMOpuorenes). Otanbl SMOPUOHAIIBHOTO PA3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npobieHue, racTpysnus, opranorenes. [loctambpuonansHoe pazputue. Turbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsIMOE, HempsaAMoe (JTMUYMHOYHOE). BnusiHue
Cpelibl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YpOJICTBa.

Poct n pa3zButue pacrenuil. OHTOreHe3 UBETKOBOIO PACTEHHUS: CTPOEHUE
CEMEHHM, CTAINU PA3BUTHSI.

JdeMoHcTpanuu:

Tabmuupbr 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratmBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenue kierku Oaktepuit», «CTpoeHHE TOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kietounslii ukin», «Permmukanus JJHK», «Mutos»,
«Menos», «lIpsamoe u HenpsMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOIUTAOIINX
U 4enoBeKa», « OCHOBHBIE CTaAMN OHTOT€HE3a.

O6opynoBanue:  MHUKpPOCKOI,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKONIUTAIOLIErO», «SlHIeKneTka mMiekonurammero», «Kapuoknnes B
KJIETKaX KOPEIIKA JIyKa», MAarHUTHAS MOJENb-AIIUIMKALUS «JleJIeHre KIIETKn,
monens JIHK, moxens MetadazHoit XpoMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHue padoThl:

Jlabopatopnas pabota Ne 3. «HabGmroneHue MuTo3a B KJIETKaX KOHUYMKA
KOpEIKA JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGoparopHast pabora Ne 4. «M3ydeHune CTPOCHHUS IMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHeTuku. Pomp
UTOJIOTUN M 3MOPHOJIOTUM B CTAaHOBJICHUHM T€HETHUKU. Bkian poccuiickux u
3apyOeKHBIX  Y4YEHBIX B  pa3BUTHE TIEHETUKH. MeTonbl  TeHETUKH
(ruOpUIOJIOTHYECKHUM,  IUTOTCHETUYECKUH,  MOJIEKYJISIPHO-TEHETUUECKUIN).
OCHOBHBIE T€HETUYECKHE OHATHUSA. [ eHeTHUEeCKass CUMBOJIMKA, UCIIOJIb3YEMAsl B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBAHUS  TNPU3HAKOB, yCTaHOBJEHHblE [
MenneneMm. MonoruOpuHOe CKpellluBaHuEe. 3aKOH eAuHOO0Opas3usi THOpPUIOB



MepBoro mokoJieHus. IIpaBuino JOMUHUPOBaHMS. 3aKOH paCIlEIUICHUS
npu3HakoB. [ unoresa yuctorel raMet. [10JHOE U HEMOTHOE IOMUHUPOBAHUE.

JurubpunHoe cKpeliuBaHuWe. 3aKOH HE3aBUCHUMOTO  HACJEIOBaHUS
npu3HakoB. lluToreHeTMyeckrue OCHOBBI ~AUTHOPUIIHOTO  CKpPEIIMBAHUS.
AHanu3upyroliee CKpEIIMBAaHUE. Hcnonb3oBaHue aHAJIU3UPYIOIIETO
CKpEILUBAHUS JIJIsl ONIPEICIICHHS TeHOTHUIA OCOOH.

CuemieHHoe HacienoBaHwe npu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAcJ€JOBaHUI0 Te€HOB. HapyuieHue cuerieHuss TIeHOB B
pe3ysibTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpHS HACIIEACTBEHHOCTHU. [ eHeTuYecKue KapThl.

['enetnka nona. XpoMOCOMHOE OnpeAeeHrne noia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['oMoraMeTHele W TeTeporameTHble OopraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETJICHHBIX C MOJIOM.

N3MEeHYMBOCTb. Bus U3MEHUYNBOCTH: HEHACJIECTBEHHAS u
HaclieACTBeHHasA. Pomb cpenbl B HEHACHEACTBEHHOW  HM3MEHYMBOCTH.
XapakTtepucTuka MOIU(PUKAMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIN psg u
BapualioHHasi KpuBas. Hopma peakuuu npusHaka. KonumyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKK U WX HOpMa peakiuu. CBoicTBa MOAMGMUKAIIMOHHON
V3MEHUYHMBOCTH.

HacnencTBennasi, WM TreHOTUNIMYECKAs], N3MEHUYUBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Melo3 W TOJIOBOM TPOILIECC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTanMoHHas u3MeH4YuBOCTh. Kiaccudukammss MyTaruid:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYyTalHi.
MyTtarennbie (pakTopbl. 3aKOH TOMOJOTUYECKHX PSAIOB B HACIEACTBEHHOM
n3MenunBoctu H. Y. BaBunoga.

BHesnepHas HaCI€ACTBEHHOCTh U U3MEHUYHUBOCTD.

I'enetuka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKH
4eJI0BEKa: reHeaJI0rn4eCKum, OJIM3HEIOBBIH, LIMTOTEHETUYECKUM,
OMOXMMHYECKUM, MOJIEKYJIIpHO-TeHeTndecknii. COBpeMEeHHOE OIpe/eeHre
T€HOTHUIA: MOJJHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
noMoimpio IIIP-ananu3a. HacneactBeHHble 3a00jeBaHUs YeOBEKA: T'€HHBIC
007e3Hu, 00JIE3HU C HACIEICTBEHHON MPEIpacioioKeHHOCThIO, XPOMOCOMHBIC
oone3nu. ComaTuyeckue M TeHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHuMnIb! 370poBOro 00pasa KU3HU, TUATHOCTUKHU, MPODUIAKTUKY U JICUCHUS
reHEeTUYeCKuX OoJe3Hel. MeauKo-reHeTuueckoe KOHCYIbTUPOBaHUE. 3HAUYCHUE
MEIMIMHCKOM TE€HETUKM B MPEAOTBPALICHUU U JICYEHUH TE€HETHUYECKHUX
3a00JIeBaHUH YeJIOBEKA.

JdeMoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. Yerepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl: «MOHOTHOpPUIHOE  CKpEIlUBAaHUE U  €ro
UTOT€HETUYECKAsT OCHOBa», «3aKOH PACIICIUICHHS] W €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JlurubpugHoe CKpenmBaHue,
«llutonornyeckue OCHOBBI ~ AUTHMOPUAHOTO  CKpeLIMBaHMs», <« Meilo3y,
«B3aumonencTeue ajueNbHBIX TE€HOB», «l eHeTHYecKkue KapThl pPacTEHUH,
KUBOTHBIX U 4eloBeKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH HaCeIOBaHMUS,
CUEIJIEHHOrO0 € Tmojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Bumbl
U3MEHUUBOCTIY, «MoaudukanmoHHas u3MeHYMBOCTbY, «HacnenoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTH.

O6opynoBanue: MoJeTu-anIuIMKauu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «duruOpumaHoe ckperniuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOI W MuUKponpenapatr «Jpo3zodpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Teia), repdbapuil «['opox moceBHON».

JlabopaTopHble U pakTH4ecKne padoThbl:

JlabopatopHas pabota Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEITUMBAHUS Y AP030(HIIbI HA TOTOBBIX MUKPOIIpETapaTaxy.

Jlabopatopnas  pabora Ne 6. «M3yuenne MoaupUKAIMOHHON
VU3MEHUYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsiJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHasi pabota Ne 7. « AHanu3 MyTaluii y 1po30(puiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass padora Ne 2. «CocTaBiieHME U aHalW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekups Kak HayKa U Ipouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
Yuenne H. WM. BaBuioBa 0 I1EHTpax MNPOUCXOXKACHUS U MHOTo00pa3us
KYJbTYPHBIX pacTeHuil. [IeHTpbl MPOUCXOKIECHUS JOMAIIIHUX )KUBOTHBIX. COpT,
opoJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIIMU. MacCcoBbIi U UHIMBUIyaIbHBIA OTOOPHI
B CEJIEKI[MU PACTEHHUN U KUBOTHBIX. OLIEHKa 3KCTEepbepa. BIM3KOpOICTBEHHOE
ckpernuBanue — WHOpuuHT. Ywncras nunaus. CKpenyBaHUE YUCTBHIX JIMHHM.
I'ereposuc, unu rubpunnas cuna. HepoacTBeHHOE CKpelMBaHUuE — ayTOPUIUHT.
Otnanéunas ruOpuau3amuss u €€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M
MOJIYy4YECHUE MOJUIUIONAOB. JIOCTHKEHUSI CENEKIUMU PACTEHUM, >KUBOTHBIX H
MHUKPOOPTraHU3MOB.

brotexHonorus Kak oTpacib NpPOU3BOACTBA. ['€HHAsT MHKEHEPUs. DTallbl
co3ganusi pekomOunantHod JIHK u TpaHcreHHsix opranu3zMoB. Kietounas



unxkeHepus. Kilerounsle  KynbTypbl. MHUKpPOKIOHAJIBHOE  PAa3sMHOKECHHE
pactennil. KIilOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. JKOJOrM4Yeckue u 3tuyeckue npoodsnemsl. MO — reHernyecku
MOJIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanumu:

[Toptpers: H. Y. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabmunsl 1 cxembl: Kapta «LIeHTpBl MPOUCXOXKIEHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHui», «llopoxpl nmoMamHuUX KUBOTHBIX», «CopTta
KyJIbTYPHBIX pacTeHuit», «OtnanénHas rubpunuszanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummonausy», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIS
KyJbTypbl M KIOHUpOBaHUE», «KOHCTpyupoBaHME M INIEPEHOC TEHOB,
XPOMOCOM.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHu, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble U pakTH4ecKne padoThbl:

Okckypeust «OCHOBHBIE METOJBI M JIOCTH)KEHMS CEJIEKIUU PACTEHUU WU
KUBOTHBIX  (Ha  CEJIGKUMOHHYI  CTaHUHMIO,  IUIEMEHHYI  (epmy,
COPTOMCHBITATENbHBII y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHUIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KUIACC

Tema 1. JBoIIOLIHOHHASL 0MOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHHS HBOJIFOLMOHHOW TEOPUHU. DBOJIIOLMOHHAS
Teopusl U e€ MecTo B Ouojioruu. BiusiHue 3BONIIOIIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CeunerenscTBa 3BONMONMM. llaneoHTONMIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJIEHUSI BUJOB B MAJICOHTOJIOIMYECKOW JIETONMMCH, MEPEXOAHBbIE (POPMBI.
buoreorpadguyeckue: cxonctBo W paznuuue (payH u (HIop MaTepuKoB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3iudusi SMOPHOHOB pa3HBIX BHJIOB
03BOHOYHBIX. CpaBHUTEIBbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTHYHBIE,
pYJIUMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METaOOJIMYECKUX IyTeHl y Bcex
OpraHU3MOB.

OpomounonHas Teopus Y. JlapBuHa. Ilpennoceuiku BO3HMKHOBEHUS
JnapBUHU3Ma. J[BHIKyIIME CHUJIBI 3BOJIOLMU BUAOB 1o [lapBuHy (M30bITOYHOE



pa3MHOXXEHUE  IpH OTPaHUYEHHOCTH  PECYPCOB, HeolpeaenéHHast
U3MEHUYMBOCTb, OOpH0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Boouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [lomynsanus kak eAMHUIA BUAA U 3BOTIOLUN.

JBrokymiue cuibl ((pakTopbl) SBOIIOIMH BUAOB B IpUpoae. MyTalnoHHbIN
npolecc 1 KoMOMHATUBHAs MU3MEHYMBOCTH. [lonmynsiroHHbIe BOJIHBI U Jpeid
reHoB. M30suus 1 MUrpanusi.

EctecTBenHnbii oTOOp — Hampapisronuii (gaxrop sBomoruu. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojouuu. [Ipumepsl
IPUCHOCOOJIEHUI y OpraHu3MoB. ApoMop(03bl U UIMOAAANTALIIH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbIE (POpPMBI
BUJI000pa30BaHusl: reorpauueckoe, IKOJIOrHYECKOe.

MaxkposBosonusi. Dopmbl  3BONMIOLMU:  (DUTETUYECKAs, AUBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOLUY.

[Ipoucxoxnenue OT HECTIEUAITN3UPOBAHHBIX MPEJIKOB.
[Iporpeccupyromas cnennanu3anvs. ATanTUBHAS paIAALUS.
JdeMoHcTpanuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmunbsl u  cxeMmbl: «Pa3BuTue OpraHMYecKOro Mupa Ha 3emiie»,
«3apOoJbIllK MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcy, «PopMbl 60pHOBI 32
cymectBoBanue», «EctecTBeHHbIi  0TOOpP», «MHOroobpasue  CopToB
pacTeHui», «MHoroob6pasue IIOPOJ JKUBOTHBIX), «Tonmynsunmy,
«MyTanuoHHas N3MEHYUBOCTBY, «ApoMopdo3s», «anoanantamum», «O0mast
nereHepauus», «JBmxymme cuiabsl 3Boironum», «Kapra-cxema Mapuipyta
Iy TELIECTBUS 4. HapBuHa», «boprba 3a CyLIECTBOBAHUEY,
«IIpucnocobnenHocts opranusmMoB», «Il'eorpaduueckoe BUmOOOpa3zoBaHUEY,
«DKOJIOTUYECKOE BUI000pA30BAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op IUIOAOB U ceMsH, Koutekuus «IIpuMepsl 3alIUTHBIX MPUCIIOCOOIEHUH Yy
AKHUBOTHBIX», MoJielb «OCHOBHBIE HAIPABJICHUS BOJIIOLUNY», O0BEMHAS MOJIETb
«CTpOoeHHE roJIOBHOTO MO3ra IO3BOHOYHBIXY.

buoreorpajguueckas kapra Mupa, Kouiekuus «DopMbl COXpPaHHOCTU
VCKOMAEMBIX JKMBOTHBIX M pacTeHui», Mojuenp ammukanusa «llepexpécr
XpOMOCOM», BIaxHble mnpenaparel «Passutne nHacekomoro», «Passurue
JSTYIIKW», MUKporipenapaTt «/[pozodpuna» (Hopma, MyTanuu popMbl KPbLIBEB U
OKpAacKH Tena).



JlaGopaTopHblie 1 NpaKkTHYeCKHue padoThi:

JlabopatopHas padora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(OIOTHUECKOMY
KPUTEPHUION.

JlaGopartopHas padota Ne 2. «Onucanue MpUCIIOCOOICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBeHHEe M pa3BUTHE )KU3HU Ha 3em.ie.

JloHayuyHbBIE TPEACTaBICHUA O 3apOXKICHUHU XU3HU. HaydHble TUmores3bl
BO3HUKHOBEHUS >KM3HU Ha 3emiie: a0uoreHe3 M TaHCrepMus. XuMHUYecKas
IBOIIOIUSI. AOMOTEHHBIM CHUHTE3 OPraHWYECKUX BEIECTB U3 HEOPraHMYECKHUX.
OKCIEpUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW HsBomounu. HavanbHble
stanbel Ouonorndeckoil spomtounu. I'mmore3a PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBhie KIETKH U MX
sBotOLMS. DOPMHUPOBAHNE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PasBurtue xu3HM Ha 3emiie 1o 3pam u nepuoaam. Karapxen. Apxenckas u
nporepo3oiickas Hpbl. [laneos3olickas spa u €€ mnepuoabl: KeMOPUMCKUIA,
OPJOBUKCKUH, CUITyPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3o3o0Kickast 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass 3pa W €€ Tmepuoibl: TNaJCOre€HOBBIM, HEOrE€HOBBIM,
AHTPOIIOTCHOBBIM.

XapaKkTepuCTUKa KIIMMAaTa U Te0J0THYeCKUX mpoieccoB. OCHOBHbBIE TaIlbl
HBOJIIOIIMU PACTUTENBHOTO W KMBOTHOTO MHUpPA. ApoMOpdo3bl y pacTeHUN U
KUBOTHBIX. [losiBIIeHME, paclBET U BEIMUPAHUE TPYII )KMBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpPakeHHE SBOMOIUU. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYMIbl OPraHU3MOB.

OBoONIIOIMA ~ 4YeJNOBEKAa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butue
NPEACTABICHUM O  TNPOUCXOXKACHUM  YEJOBEKa. MeTonpl  M3y4yeHusd
anTporniorenesa. (CxoacrBa W pa3iau4Ms  YEIOBEKA W KMBOTHBIX.
CucremMaTnyecKoe MOJI0KEHUE YEJIOBEKa.

JBuwxymue  cunbl  (dakTtopel)  aHTpomoreHeza.  HacnenctBenHas
U3MEHUMBOCTh M €CTECTBEHHbI 0TOOp. OOmecTBeHHbIH 00pa3 KU3HH,
W3TOTOBJIEHNE OPYIUU TPYAQ, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaIMM YW BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH,
YemoBek ymenbiid, YenoBek NpAMOXOIAIINM, YeNOoBEK HEaHIACPTAIbCKUN,
Yemosek pasyMHbiil. Haxonku MCKOMIaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAHMS,
00J1aCTh pacIpOCTPAHEHHS], 00BEM TOJIOBHOI'O MO3ra, 00pa3 *U3HH, OPYIusl.

UYenoBeueckne packl. OCHOBHBIE OOJBIIHE pachl: €BPOIMEOUIHAS
(eBpasmiickasi), HErpo-aBCTpajiouAHAasl (PKBATOpUAIbHAs), MOHTOJOUHAS
(a3maTcko-amepukaHckas). YepTel NPUCIOCOOIEHHOCTH  IpPEACTaBUTENEH



YEJIOBEUYECKUX Pac K YCIOBUSM CYILECTBOBaHUA. EMMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpetsi: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3unkHoBeHne ConHEYHOM CHUCTEMBI», «Pa3Butue
opraHuueckoro wmupay», «PactutenpHas kietka», «KuBOTHas KIETKay,
«ITpokapuoruueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTrO MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKAa M YEIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHUUYECKUX HAXOJOK IPEIAKOB
COBPEMEHHOI0 YeNOBEKay, «/lpeBHenmme moan», «peBaue moan», «lleppbie
COBpPEMEHHBIE JIIOIN», «HenoBeueCcKue pacoh».

O6opynoBanue: Mymspku — «[Ipoucxoxnenue  denmoBeka»  (OKOCTBI
aBCTpAJIONUTEKa, MUTEKAHTPOIIa, HEaHAepTaliblla, KPOMaHbOHIIA), CIEIKH WIH
M300paXeHUsT KaMEHHBIX OpYAUN MEPBOOBITHOIO 4eOBEeKa (KaMHHU-YOMIEPHI,
pyOmma, ckpebiia), TeoXpoHOJIOrHYecKas Taonuma, Koutekuus «DopMbl
COXPaHHOCTH HUCKONAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie 1 NpakTH4YecKue padoThl:

[IpakTuueckas padora Ne 1. «M3yyeHre nckonaeMbIX OCTaTKOB pacTeHUM
Y KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi «IBOJIOLNS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeAUECKUI My3eil).

Tema 3. Opranusmsl U OKpYy>Kamoas cpeaa.

DKoJorus Kak Hayka. 3ajJadyd H  pa3feibl  3KoJorud. MeTobl
HKOJIOTUYECKUX UCCIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YEJI0BEKA.

Cpenbl oOUTaHUsI OPraHU3MOB: BOJIHAsI, HA3EMHO-BO3AYIIIHASI, [IOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxkonoruueckue ¢akropsl. Kiaccudukanus skomoruyeckux (HaxTopos:
a0uMOTHUYECKHE, OMOTHMYECKUE W aHTPOIOreHHbIe. J[elCTBHE HSKOJIOTHYECKHUX
(aKTOpOB Ha OPTaHU3MBL.

AOnoTHYeCKHue (haKTOpHI: CBET, TeMmeparypa, BJIQKHOCT.
®oronepuoausm. [IpucrnocoOnaeHuss OpraHU3MOB K JEUCTBUIO aOMOTHYECKHUX
dbakTopoB. buosoruyeckre puTMBI.

buotnueckue  ¢gakrtopsl. Buabl < OMOTHMYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOM0o3 u ero Qopwmel. [lapasutuswm,
Koomepalus, MyTyajau3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO).



AMeHcanmu3M, HeUTpaiu3M. 3HadeHUE OWOTHYECKUX B3aUMOJCUCTBUHN IS
CYILIECTBOBAHMS OPIaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEepPUCTUKU monyyanud. OCHOBHBIE IOKa3aTenlu
MOMYJISIIIUU: YUCIEHHOCTh, MJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIITUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Hoptpetsr: A. I'ymb6oabar, K. ®@. Pynbe, 3. ['ekkensb.

Tabmuier u cxembl: kapta «IIpupoansie 30Hb1 3emmn», «Cpeasl oOOuTaHus
opranuzmoBy, «®Portomnepuonuzmy, «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30pUu-Ty Penbkny, «llumessie nemnmy.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

Jlabopatopnas pabota Ne 3. «Mopdonornueckne 0COOEHHOCTH paCTEHUN
U3 Pa3HbIX MECT OOUTAHUS.

JlaGopatopuas pabora Ne 4. «BnusHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa».

[Ipaktuueckass pad6ora Ne 2. «[logcu€r TIOTHOCTH MOMYJANMA Pa3HBIX
BUJIOB PACTCHUIN.

Tema 4. Coo01mecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

CoobmiecTBO opranu3mMoB — 0uorieH03. CTPYKTypbl OHMOIIEHO3a: BUI0Bas,
pPOCTpaHCTBEHHasA, Tpoduueckas (muiieBas). Bunbl-momunantel. CBs3u B
OHOLIEHO3E.

DKxoyioruyeckue cucteMbl (dKocuctembl). [loHaTne 00 »KOocUcTEME U
ounoreonenoze. OyHKIUOHATbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemecTB M TMOTOK SHEPrUUd B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [TuieBsie nienu u
cetd. OCHOBHbIE TIOKa3aTeld 3KOCHCTEMbI: OuoMacca, MPOAYKIIHS.
DKOJIOTUYECKUE MUPaMUJIbI: MPOAYKIIMU, YUCIECHHOCTH, Onomacchl. CBoiicTBa
HKOCUCTEM: YCTOMUYUBOCTH, CAMOpPEryJisinus, pa3sutre. CyKUeccusl.

[Ipupogubie sKOCHMCTEMBI. DKOCHUCTEMBI O03Ep W peK. IKocucTema
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO JIeca.

AHTpONOreHHbIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢aktop yctoiunBocTtu 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, cocTaB U CTpyKTypa
ouochepnl. XKuBoe BemectBo U ero ¢yukmuu. OcoOeHHOCTH OMochepsl Kak
r100aNbHON 3KOCHCTEMBbl. J[MHaMHueckoe paBHOBeCcHME M oOpaTHasi CBSI3b B
ouocdepe.



KpyroBopotsl BemectB U OMOT€OXMMHUYECKHME LHUKIBI  AJIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocepe 3eMiau. AHTPONOI€HHbIE H3MEHEHHUS B
ounocdepe. ' mobanpHbBIE SKOTOTHUECKHIE POOIEMBI.

CocyuiecTBoBaHuE IPUPOJIbI U YEJI0BEYECTBA. CoxpaHneHue
Ouopa3zHooOpa3usi Kak  OCHOBa  ycToumBocTH  Ouocdepsl. OcHoBa
pallMOHAIILHOTO YIPaBJEHUS MPUPOJAHBIMU PECypcaMyd M HUX HUCIOJIb30BAHUE.
JlocTixkeHust OMOJIOTHH M OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupl n cxemsbl: «IIumeBbie nenm», «bUOIIEHO3: COCTAB U CTPYKTYpay,
«IIpuponnrpie coodbmectBay, «llenn mutanusy, «IKOIOTHUECKAs MUPAMHUTIAY,
«buochepa wu uyenoBek», «IKOCHUCTEMA IMIUPOKOJIUCTBEHHOTO  JIeCay,
«JKocuctemMa XBOMHOTO Jiecay, «buoOLEHO3 BOAOEMaA», «ATPOLECHO3,
«IIpumepHBIE aHTPONOTEHHBIE BO3ACHCTBUS Ha MpUpPOAY», «Baxuenmmue
WCTOYHUKH 3arpsi3HEHUSI BO3JyXa M TPYHTOBBIX Boa», «IlouBa — BakHelmias
cocrapisitoniasi  Ouocdepn», «DakTopbl nerpaganuu mouBy», «llapHUKOBBIN
adpdexry, «DakTopsl PaAMOAKTUBHOTO 3arpsizHeHUs Ouocdepnr», «OOImas
CTpykTypa Ouochepo», «Pacnpocrpanenue xxu3Hu B omocdepe», «O30HOBBIM
aKkpaH 6uochepr», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopor azora B
IPUPOJIEN.

O0GopynoBaHue: MoJieIb-anTuIuKaius « Tunuanble OMOLIEHO3bD, repoapuil
«PacturenbHble  coobOmiecTBay, Kosuiekuuu — «buonenos3», «Bpeautenu
BOKHEUIITNX CEIIbCKOXO3SMCTBEHHBIX KYJIbTYyp», TepOapuu U KOJUICKIIUU
pacTeHHl U >KMBOTHBIX, IPUHAJIEKAIINE K PA3HBIM 3KOJOTHYECKUM TPYIIIaM
onHoro Buaa, KpacHas xkHura Poccuiickoit @enepanuu, HW300paxeHUs
OXpaHSIEMbIX BUJOB PACTEHUMN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA IIPOITPAMMEBI 11O
BMOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHHUA

Cormacao ®I'OC COO, ycraHaBIMBawOTCsA TpeOOBaHMUS K pe3yJibTaram
OCBOEHHUS OOYy4YarOIIMMHUCS MPOrpaMM CpeAHEro oOImero oOpa3oBaHUSA:
JUYHOCTHBIM, METAPEIMETHBIM U PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMUHOCTHBIX pe3yIbTaTOB OCBOCHMS Npeamera «buonorus»
BBIJICJICHBl  CJICAYIONIME  COCTaBJISIIOIIME:  OCO3HAHME  OOYyYaroIIMMUCS
POCCUHCKON Tpa)KIaHCKOW HWJICHTUYHOCTA — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSATENILHOCTH U CaMOOTIPEJICIICHUIO, HAIMYUE MOTHUBAIMU K OOYYEHUIO
OHMOJIOTHH, 1IeJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKIESHUM JIMYHOCTH Ha
OCHOBE KIIIOYEBBIX IEHHOCTEM M HCTOPUYECKUX TPAAULMNA  pPa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U  CIIOCOOHOCTh  OOYyYarOIIUXCS
PYKOBOACTBOBAaTbCSI B CBOCU  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMHU, MPUCYIIUMHU CUCTEME OMOJOTMYECKOTO OOpa3oBaHUs, HAJTUYHE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh LE€IU U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JInyHOCTHBIE PE3ybTaThl OCBOEHUS MpeaMeTa «bHOJIOrHs TOCTUTaKOTCS
B €JIMHCTBE Yy4eOHOW M BOCHMUTATEIBHON JCSATEILHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUMCKMMHM  COLUHUOKYJIBTYPHBIMHA, HMCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, TPUHATHIMHA B OOIIIECTBE MpaBUIaMU U
HOpMaMH  TIOBEJCHUS M  CIOCOOCTBYIOT  MpoIleccaM  CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CAMOPAa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3ULIMMU JIMYHOCTH,
MaTpUOTH3Ma, YBAKEHUA K 3aKOHY U TIPABOINOPANKY, YEJIOBEKYy Tpyda H
CTapiieMy TOKOJIEHHUIO, B3aMMHOTO YBaXKEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJbTYPHOMY HACIEOUI0O W TPAAMIMUSAM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon @enepanuu, NpupoAE U OKPYKaAKOIIEH cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro mnpeamera «buosorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSI  CPOPMUPOBAHHOM BHYTPEHHEH TMO3HIIMEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUEHTAllUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIeCTBa,
paclIpeHue >KU3HEHHOIO OIbITA W ONbITa JEITEIbHOCTH B IPOLECCE



peanu3aluyu OCHOBHBIX HAIIPABIICHUII BOCHUTATEIBbHOM AESTEIBHOCTH, B TOM
YuUCJIe B YaCTH:
1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIMU  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 0OIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, YBaKCHHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IpPU CO3JaHUU
y4€OHBIX MMPOEKTOB, PEIICHNN YY€OHBIX U MO3HABATENIbHBIX 3314, BHITOJTHECHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMNpPENEsATh COOCTBEHHYIO MO3UIIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COIMAJTILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBbIX, MO3HABATENBHBIX W MCCIEI0BATEIbCKUX 3a]ad, YBaXKUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPHU OOCYXIEHWU CIIOPHBIX BOMPOCOB
OHMOJIOTUYECKOTO COMIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOHU UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaOXXEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpE]l
Ponnnon, ropmoctu 3a cBOWM Kpaid, CBOK PoIMHY, CBOW SI3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACIECIUI0 U TaMITHUKAM
NpUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, MUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
Tpyne,

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCUHUCKHX YYEHBIX B CTAHOBIICHHUE U
pa3BuUTHE OHMOJOTHM, TTOHUMAHMS 3HAYEHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIIy»eHHUI0 U 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOLIEHUWE K CBOMM pPOJUTENSM, CO3[IaHWI0O CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA :

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsi ACTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHUM;

NOHMMAaHUE H3MOLMOHAJIBHOTO BO3JAEHCTBUS JKUBOW MPUPOIABI H €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSBIIATH KAUECTBA TBOPUYECKON JIMUYHOCTH;

S) pusnveckoro BocnuTaHus, PopMHUPOBAHUS KYJIbTYPbI 310POBbS U
IMOLUMOHAJIBHOIO 0JIAT MOy YHSsI:

NMOHMMAaHHE W pean3alusi 3J0pOBOTO M 0Oe30macHOTO olpasza KU3HU
(310poBO€  mMHUTaHHWE, COONIOAEHUE THIMEHUYECKHX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH W OT/AbIXa, peryisipHas Qundeckas
aKTUBHOCTbB), OEpPEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U NICUXUUYECKOMY 3/10POBbIO;

NOHMMAaHUE LEHHOCTU MpPaBUJ HWHIMBHUIYAIbHOTO U KOJUIEKTUBHOI'O
0e30MacHOr0 TOBEJEHUS B CHUTyalUsX, YIPOXKAIOIIUX 3J0POBBI0 U >KU3HU
JIIOeH;

OCO3HAaHWE  TOCIEACTBHA WM  HENPHUATHS  BPEOHBIX  IPHUBBIYCK
(ynoTtpeOiaeHus alKoroisi, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBA, TPYI0JII00HE;

TOTOBHOCTh K aKTUBHOW JESTENBHOCTH TEXHOJOTMYECKOM M COLMAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULMUPOBATb, MUTAHUPOBATh u
CaMOCTOSITENIbHO BBITIOJIHATH TaKyI0 1€ATEIbHOCTB;

UHTEpPEC K pa3audHbiM cdepaM MNpopecCHOHAIBHON JesTEeNbHOCTH,
yYMEHHUE COBEPILATHh OCO3HAHHBIN BBIOOp Oyayuieil npodeccun U peanru3oBbIBaTh
COOCTBEHHBIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpa3oBaHUIO Ha
NPOTSHKEHUU BCEH KU3HH,

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS

AKOJIOTMYECKU LENECO00pa3HOE OTHOLIEHHWE K MPUPOAE KAaK HMCTOYHHKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CyLIECTBOBAHUS;



MOBBIIICHUE YPOBHS JKOJIOTMYECKOW KYJBTYpbl: MPUOOpPETEHHE OIBITA
MJIAHUPOBAHUSI TIOCTYNKOB M OIEHKH WX BO3MOXHBIX TMOCIEACTBUM JIJIst
OKpY>Karouen Cpepl;

OCO3HaHME TI00aTBbHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U MyTel ux
peuieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MPU HU3YyYEHUU OHOJOTUU
3HAHUSL M YMEHHUS TNpPU pEHIeHUHU MpoOJieM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIIONL30BaHUEeM (COOIOJIEHUE TpaBWJI TOBEACHHUS B  TPHUPOJE,
HAIIPaBJICHHBIX Ha COXPAaHEHUWE PAaBHOBECHUS B HKOCHCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATHE JACUCTBUM, MPUHOCAIINX BPEId OKPYKAOIIEH
IPUPOIAHON CpeJie, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUIECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUI U IPEAOTBPALIATh UX;

HaJU4YUe Pa3BUTOTO HKOJOTMYECKOTO  MBIIUICHUS, OKOJOTHYECKOMN
KYJbTYpPBbI, OIbITA JIEATEIHbHOCTH HKOJOTHMUYECKON HAMpaBICHHOCTH, yMEHUS
PYKOBOACTBOBATbCSI UMY B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIBHOMN
NpPakTHUKE, TOTOBHOCTHM K YYacTHKO B MPAKTUYECKOHW JEATEIbHOCTU
AKOJIOTUYECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MECTa B MOJIMKYJIBTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M UMTATENbCKON KYJIbTYphl KaK CpPEJCTBA
B3aUMOJICHCTBUS MEXKIY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHue crnernupuKy OUOJIOTMM KaK HAayKd, OCO3HAHHUS €€ poJid B
GbopMUPOBaHUU PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU LIEIOCTHOIO
MPEICTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €JIMHCTBE MPUPOJIBI, YETIOBEKA U
oOI1ecTBa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEM W pEeUIeHUU MNpodiieM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OUOJIOTUU JJIsI COBPEMEHHOM 1TUBUIIM3ALINHY:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUITMHBI, CO3/IaHHUE TIEPCTIEKTUBHBIX
OMOTEXHOJIOTUN, CIIOCOOHBIX pelniaTh PecypcHble MPOOJIEeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MYTEH BBIX0/a U3 TJI00ATBHBIX YKOJIOTHYECKUX TPOoOIeM
u o0ecreueHus TMepexoda K YCTOMYMBOMY pa3BUTHIO, PAlMOHAIIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IIOJYYCHUU OHMOJOTHYECKMX 3HAHUH B IEIAX
MOBBIIICHUS OOMIEH KYyJIBTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW  9YacTh  (PYHKIIMOHAIBHOW  TPAaMOTHOCTH  OOydYaromuxcs,
dbopMupyeMoil Ipu U3yYeHUN ONOJIOTHH;

MOHMMaHUE  CYI[HOCTH  METOJOB  IIO3HAHHS, HCIOJIb3YEMBIX B
CCTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJb30BaTh MOJyYaeMble 3HAHHS IS
aHanu3a M OOBSICHEHUS SBICHUN OKPYIKAIOIIET0 MUPA M MPOUCXOIAIINX B HEM
W3MEHEHHUM, YMEHHE JenaTh 00OCHOBAHHBIC 3aKIIOUCHHMS Ha OCHOBE HAyYHBIX
(aKTOB M UMCIOIIMUXCS JAHHBIX C ICJIbIO TTOJYYCHHS JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaAMOCTOSITEIFHO HCITOIH30BaTh OMOJOTUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHHE IICHHOCTH HAYYHOH JEATEILHOCTH, TOTOBHOCTh OCYIIECTBIISATH
IIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIPHOCTh HHINBHIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M
caM000pa30BaHUI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI MO OMOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMH TIOTPEOHOCTSIMHU.

METANNPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie  pe3yJibTaTbl  OCBOEHHUS ~ y4eOHOro  mpeamera
«buonorus» BKJIIOYAIOT: 3HAUYUMbIC 71 (OPMUPOBAHUS MHUPOBO33PEHUS
oOydJarommxcst  MEXKIUCIUIUTMHAPHBIE  (MEXKIPEAMETHBIC)  OOIIeHAYYHBIC
MOHATHS, OTPAXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUDUKY
METOJIOB TIO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BeIeCTBO,
SHEprusi, SBJCHUE, MPOIECC, CUCTEMAa, HAY4YHbIH (akT, NPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIEAOBaHWE, HaOII0JICHUE, HW3MEPECHHE,
OKCIIEPUMEHT W JPYIHX),  YHHUBEpCAJbHbIE  Yy4ueOHbIE  JIEHCTBHUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYJISTHUBHBIC), OO0OECIECUNBAIOIINE
dbopmupoBaHre (PYyHKIMOHAIBHOW I'PAMOTHOCTH U COLIMAIBHOW KOMIIETEHIIUU
0o0y4Jaronmxcsi, CIOCOOHOCTh  OOYYaIOIIMXCS  WCIIOJIb30BAaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKME 3HAHWA W  YHUBEpCAJIbHbBIC
y4eOHbIC ICUCTBHUS B MO3HABATEILHON M COIIMAIBHOM MPAKTHUKE.

MertanpenMeTHbIE Pe3yiabTaThl OCBOSHUSI MPOTPaMMbl CPEIHETO OOIIETro
00pa3oBaHMsI TOJDKHBI OTPAXKaTh:

OBiageHue  yHHMBepPCAJIbHBIMH  YYeOHBIMH  TO3HABATEJIbHBIMH
AeHCTBUSMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:



CaMOCTOATENbHO  (opMyNIUpoBaTh U aKTyalIM3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHUHM 3HAHWN MPHUEMBI JIOTHYECKOTO MBIIIICHUS
(amanmu3a, CUHTE3a, CpaBHEHWs, Kiaccudukanuu, 000OIIeHHs), pPaCcKphIBATh
CMBIC]I OHMOJIOTUUECKHX TOHATUN (BBIIEIATH HMX XapakTepHbIe MPU3HAKH,
yCTaHABJIMBATh CBS3H C IPYTUMH MTOHATHSIMH);

OTIpENIeNATh [EeNN NeATeILHOCTH, 3a/iaBas MapaMeTphl M KPHUTECPUU WX
JOCTIKEHUS, COOTHOCHUTh pE3YyJbTaThl JESITEIBHOCTH C IOCTaBICHHBIMU
HEJSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHATUSA Il OOBsICHEHUs (PaKTOB U
SIBJIEHUM KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHSITh  CXEMHO-MOJENbHBIC  CpPeACTBA  JUISl  TPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakkKe MPOTHUBOPEYMI PA3HOTO POJA, BBISBICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PEMICHHS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIITIXCS
MaTepPHAIbHBIX ¥ HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIIEHUBATh COOTBETCTBUE
pe3yIbTaTOB MEJISIM, OIICHUBATH PUCKHU MTOCIICICTBHIA JIEATESILHOCTH,

KOOPJIMHUPOBATh ¥ BBINOJHATH pPabOTy B YCIOBHSX PEATBHOTO,
BUPTYAJIILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TTPU PEUICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eHCTBUA:

BIAJCTh  HAaBBIKAMH  y4eOHO-MCCIICIOBATEIBCKOH W TPOSKTHOU
NEeSTENbHOCTH, HABBIKAMHM  pa3pelieHus  MpoOjeM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOOB PEIICHHS MPAKTUYECKUX
3a/1a4, MPUMEHCHHUIO PA3IMYHBIX METOIOB TIO3HAHUS;

WCIIOJI30BaTh PA3IUYHBIC BHJBI JCATEIHHOCTH IO TOJTYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEPIpEeTaIlui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0 B y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHUpOBaT,  HAYYHBIM  THN  MBIIIICHUSA,  BIAJAETh  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MTOHSATHSIMH W METOJaAMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3aJadyll B 0Opa30BaTEIbHOU
NESTENHHOCTU U KU3HEHHBIX CUTYAIUSX;



BBISIBJISITh TPUYUHHO-CIIEJICTBEHHBIE CBSI3M U aKTyaJlIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Yy €€ pelIeHUsl, HaXOIUTh apTyMEHTHI JJIs JI0Ka3aTeIhCTBa
CBOMX YTBEp)KICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TIOJNYYEHHBIE B XOJI€ pELICHUS 3aJaud pe3ysbTarhl,
KPUTUYECKHA OIEHMBATh MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITH IEJICHAIIPABJICHHBIN MOUCK MEPEeHOca CPeACTB U CocoO0B
NENCTBUA B MPOGECCHOHAIBHYIO CPEyY;

yMETh MEePEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IacTh
KU3HEACSITEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTATh HOBBIE UJIEH, MIPEIJIaraTh OPUTMHAIILHBIE TIOJIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

3) paGora ¢ uHpopmManmen:

OPUEHTHPOBAThCS B PA3NUYHBIX HCTOYHHKAX HHpopManuu (TEKCTe
y4eOHOTO MOCOOMs, HAy4YHO-NIOMYJSIPHOM JHTepaType, OUOIOTHYECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax HaHHBIX, B WHTepHeTe),
aHAJIM3UPOBaTh WH(GOPMALIMIO PA3JIWYHBIX BHUAOB W (OPM MpeACTaBICHHUS,
KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTb U HEMTPOTUBOPEUNBOCTD;

dbopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH Pa3IMYHbIE METO/bI ITPU TIOUCKE U
oTbope Ouosjoruueckor uHoOpMaMu, HEOOXOIUMOW IS BBIIOJIHEHUS
y4eOHBIX 3aj1ay;

npuoOpeTaTh OMBIT MCIOJB30BaHUS MH(DOPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYpPY AaKTUBHOTO  HMCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYIO (OpMy MpeACTaBICHUS
ouonornyeckoit wuHbopMmaru (cxembl, TpaduKu, aHArpaMMBbl, TaOJIHUIIBI,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KA4yeCTBE CpEJCTBA Mpu paboTe C
Oononornyeckod uHGOPMALME: NPUMEHATh XUMHUYECKHE, (QU3NYECKHE U
MaTeMaTHUYeCKUe 3HAKU U CUMBOJIBI, (POpMyJibl, a00peBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJMYECKHE  CPENICTBA
HATJISAHOCTH;

BJaJIeTh  HaBBIKAMHU  pAClO3HABAaHUS W 3alIUTHl  WH(OpMAaLHNH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBepPCAIbHBIMA KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) oO1enme:



OCYLIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WU JUCKYCCHUU IO CYIIECTBY OOCYXKJ1aeMOM TEMbI
(yMeHHE 3aJaBaTh BOINPOCHI, BBICKA3bIlBaTh CYXKIEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MIPEJjIaraéMoil 3aJ1au, YYUTHIBATH UHTEPECHI U COTJIACOBAHHOCTH
MO3ULNI APYTUX YYACTHUKOB JUAJOTa WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpEACTBa OOIIECHMS, MOHUMAaTh 3HAYEHUE
COIIMAJILHBIX 3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(MDJIUKTHBIX CUTYyallUi,
YMETh CMSTYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUSI, TOHUMATh
HAMEpPEHHsS JAPYTMX JIIOAEH, TMPOSBIATh YBAXXUTEIBHOE OTHOLICHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUSA C HUCHOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTh:

IIOHUMAThb W HWCHOJIB30BaTb  NPEUMYyLIECTBA  KOMAHJAHOW M
WHIUBUIYaTbHOH  pabOThl TpHU  pEHIeHUHW OHOJIOTMYECKOW MpOOIIEeMBl,
000CHOBBIBATh HE0OX0IUMOCTh IPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YUEOHOM 3a/1auu;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh 1EJIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJVMHUPOBATh JIEUCTBUA II0 €€ JOCTHUKEHUIO: COCTABJIATH IUIAH JIEHCTBUM,
pacnpenensaTh pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXJIaTh PE3yJIbTAThI
COBMECTHOU paboTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJAJa M KaXKJOrO0 YYaCTHUKAa KOMaHJbl B
oO1ui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE MPOEKTHI, OLUEHHMBATh HAEU C MO3UIMHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYILECTBJISITh IMO3UTHBHOE CTPATETMUYECKOE TOBEAECHHUE B Pa3JIMYHBIX
CUTYaIlUsX, IPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU J1eHCTBUSIMHU:

1) camoopranuszaumus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIS BBIABICHUS TPOOJIEM U HX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYaIUIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH LEJIEBBIE U CMBICIOBBIE
YCTaHOBKH B CBOUX JICVCTBUSAX U IOCTYNKAX MO OTHOIIEHUIO K KUBOU IIPUPOJE,
CBOEMY 3JI0POBBIO U 3JIOPOBBIO OKPYKAIOIINX;



CaMOCTOATENIBHO  OCYIIECTBIIATh  IIO3HABATEIIBHYIO  J€ATEIbHOCTD,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4M B
00pa30BaTENbHOMN AEATEIHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTAaBJISITh IUJIaH pEIICHUs MpoOJeMbl C Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHHUI;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paclMpATh  paMKd ~ y4eOHOro  NIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUH;

JenaTh  OCO3HAHHBIM  BBIOOp,  apryMeHTHpoBaTh  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW SPYIUINH B
pa3HbBIX O00NACTAX 3HAHUIl, MOCTOSHHO MOBBILIATH CBOW OOpa3oBaTENbHBIM U
KyJIbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B JAESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJAJ€Th HAaBbIKAMHU II0O3HABATEIbHOM peieKCMH KaK OCO3HaHUsA
COBEPILAEMBIX JEUCTBUI M MBICIUTENBHBIX MPOILIECCOB, HUX PE3YJIBTATOB U
OCHOBaHUH, UCIIOJB30BaTh NMPUEMBI pedICKCUU ISl OLICHKH CUTYalllu, BHIOOpa
BEPHOI'0 PELICHUS;

YMETh OLEHHWBATh PUCKA M CBOEBPEMEHHO MPUHHUMATh PEIICHHS MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYTUMX IpU aHAIM3E PE3YyJbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHUMAaTh MOTHBBI M apryMEHTBhl IPYTMX IPU aHAJIM3E PE3YyJbTaTOB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIHUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJI0BEKA.

IHNPEJAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHus: nporpammbl COO mo OGuosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenuduyeckue Aig ydeOHOTo mpeaMera
«buosorus» HayyHble 3HAHMS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHUIO,
UHTEpIpeTallud U NpeoOpa3oBaHUIO 3HAHUW, BHJBI JIEATEIBHOCTH IO



MOJIYYCHUIO HOBOT'O 3HAHMS U MPUMEHEHUIO 3HAHUM B PA3JIMYHBIX Y4EOHBIX
CUTyallusX, a TakKe B peajbHbIX >XU3HCHHBIX CHUTYaIlUsX, CBSI3aHHBIX C
ouosnoruei. B nporpamMmme npeaMeTHbIE pe3yJIbTaThl MPEACTaBICHBI O TOJlaM
00yueHus.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO ipenmMeTta «buonorus» ¢ 10
KJlacce JOJIKHBI OTPaXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M PO OUOJIOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHUHBI MUpPAa U HAy4YHOIO MHUPOBO33PEHMS, O BKJIAJEC
pOCCHUUCKUX ¢ 3apyOEKHBIX YUE€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATh COJEpKaHUE OMOTOTHYECKUX TEPMHUHOB U TOHSTHMA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB W IpeBpallcHHue
SHEPruM), TroMeocTa3 (CaMOperyJisiius), YypOBHEBas OpraHU3alMs KUBBIX
CHUCTEM, CaMOBOCHPOU3BEACHHE (penponykuus), HACJIeICTBEHHOCTb,
U3MEHUYMBOCTb, POCT U PA3BUTHUE;

yMEHUE WH31araTb OWOJIOTrHYecKue Teopuu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAsl, IIEHTpaJbHasl JI0rMa MOJEKYJsapHOH Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BapuiioBa) u yueHus (0 EHTpax MHOT0oOpasus 1
MPOUCXOXKJEHUST KyabTypHbIX pacteHuid H. . Basunoa), omnpenensite
I'PAaHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIa/IETh METOJaMHU HAyYHOT'O NTO3HAHUS B OMOJIOTMH: HAOJI0IeHHE
Y ONHMCAHME KUBBIX CUCTEM, POLIECCOB U SIBJICHUI, OPraHU3alus U IPOBEICHHE
OHMOJIOTMYECKOTO  3KCIEPUMEHTa, BbIABI)KCHHE  TUIIOTE3bl,  BbISBJICHHE
3aBUCUMOCTH MEXKIYy HCCIEAYEMbIMU BEIIMYMHAMHU, OOBICHEHHE MOJTYyUYECHHBIX
pE3yAbTaTOB, UCIIOJIB30BAHHBIX HAYUHBIX MOHSATUHN, TEOPUM U 3aKOHOB, YMEHHE
JIENaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIENATHh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapHoT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
IpoLIeCCOB: OOMEHA BEIIECTB U MPEBPALEHUS SHEPTUH B KJIETKE, POTOCUHTERA,
IUTACTHYECKOTO M 3HEPreTUYecKOro oOMeEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHUSI, WHIWBUAYAJIHOTO PAa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHUE MPUMEHSTH MOIyYEHHbIE 3HAHUS ISl O0BSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U ABJIEHUH, ISl IPUHATHS IPAKTUYECKUX PEIICHUM B IIOBCEAHEBHOM
KHU3HU C LEeJbl0 obOecriedeHusi Oe30MacHOCTH CBOErO 3/J0POBbS M 30POBBS
OKPY’KaIOIIUX JIIOJIEl, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYy>Karolled MpUpOAHON cpejie, MOHMMaHUe HEOOXOAMMOCTH HCIIOIb30BaHUS



JTOCTHKEHUM COBPEMEHHON OHOJOTMH U OMOTEXHOJIOTHH JJi1 palMOHAIbHOIO
IPUPOIOTIONH30BAHHS,;

YMEHHE pelIaTh 3JEMEHTApHBIE TEHETUYECKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAaHKE, CIEIJICHHOE HACIEJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUTUBAHUS JIJIS TIPEICKa3aHus HACIEOBaHUSI TPU3HAKOB Y
OpTraHHU3MOB;

YMEHUE BBIOJIHATH J1a00paTOpHBbIE U MpaKTUYECKUE padoThl, COOIIOAATH
npaBuiIa Mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHUYECKH OILIEHMBaTh M MHTEPIPETUPOBATH HHOOPMAIUIO
OMOJIOTMYECKOTO COJACPKAHMsI, BKIIOUYAIOUIYIO TICEBJIOHAYYHbIE 3HAHHUS U3
pa3IMyYHBIX HMCTOYHHKOB (CpeIcTBa MaccoBOil wuH(OpMammu, HayYHO-
MOMYJISPHBIE MaTEePUAbl), ITHUECKUE aCHEKThl COBPEMEHHBIX HCCIICIOBAHUN B
OuoJI0THHU, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIICHHS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO MCTOIB30BaTh MOHATUWHBIN anmapat OuOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOTo npenmera «buonorus» 6 11
KJlacce TOJDKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa M HAYYHOTO MHUPOBO33PEHHS, O BKIaje
pPOCCUUCKUX H 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA JUIS PEIICHNUS KU3HEHHBIX 3a/1a4;

YMEHUE PaCKPBIBATh COJEpKaHUE OMOTOTHYECKUX TEPMHUHOB U TOHSTHIA:
BUJI, TOMyJsAUMs, TEHODOHJ, OHBOJIOLUMS, JBIWKYyIME CHIbl ((PaKTopsl)
3BOJIIOLUH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTHYECKUE (DaKTOPBI, IKOCUCTEMA, TPOAYILIEHTHI, KOHCYMEHTHI, PEAYIIECHTHI,
SN IMATAHUs, PYKOJOTHUECKas MUpaMuIa, OMoreoreHos3, onocdepa;

yMEHUE u3JlaraTh OMOJIOTMYECKHE Teopuu (IBONIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHWs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoacrsa K. M. bapa, uepenoBanus riaBHbIX HANpaBICHUN U
nyTei sBomonmu A. H. CeBeprioBa, yuerus o 6mochepe B. U. Bepraackoro),
OTPEeENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHE BIIaJI€Th METOIaM1 HAyYHOTO MTO3HAHUS B OMOIOTHH: HAOII0IeHNE
Y OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBICHUI, OPTaHU3AIMSI U TPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBMIKEHWE THUIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYEeMbIMU BEIIMYMHAMHU, OOBICHEHHE MOJYyUYECHHBIX



pE3yIbTaTOB, UCIIOJIL30BAHHBIX HAYUYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHHE
JienaTh BBIBOJIBI HA OCHOBAHUU TMOJTYUYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIACISATh CYIIECTBEHHBIE MPU3HAKKU CTPOEHHUS OHOJOTMYECKUX
00BEKTOB: BHJOB, MOMYJSALUNA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOT€OIIEHO30B M DKOCHCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOU
U3MEHYHUBOCTH, €CTECTBEHHOT'O otbopa, BUJI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHW3MOB, JEWUCTBUSI SKOJIOIMYECKUX (PAKTOPOB Ha
OpraHu3Mbl, ME€peHoca BEHIECTB U IOTOKAa OJHEPrud B HKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEILIECTB M OMOT€OXMMUYECKUX IIUKIIOB B Onocdepe;

YMEHUE NPUMEHSATH MOJYYEHHbIE 3HAHUS JIJIs1 00BSICHEHUS] OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUS NIPAKTUYECKUX PELICHUN B OBCEIHEBHOU
KU3HU C 1EJbI0 oOecriedeHus 0e30MaCHOCTH CBOErO 370POBbS M 3/10POBbS
OKpYXXalolUX JIIOJeH, COOMIOJACHUST HOPM TPaMOTHOTO TIOBEJEHUS B
OKpY>Karollel MpUpogHON cpejie, MOHUMMaHUEe HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS PaLMOHAIILHOI'O
IPUPOAOIIOIH30BAHUS;

YMEHHUE pellaTh >JeMEHTapHble OWUOJOTUYECKHE 3aJaud, COCTaBIISITh
CXEMBI IIEpeHOca BEIIECTB U SHEPTUU B SKOCUCTEMAX (I[E€MU MUTAHUS);

yYMEHUE BBITIOJIHATH J1a00paTOPHBIE M MPAKTUYECKUE padOThl, COOIIOAATH
npaBuiia Ipu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKH OILICHUBATh WM MHTEPNPETHUPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO COJEpKaHUs, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS U3
pa3NUYHBIX UCTOYHUKOB (CpeACTBA MaccoBOM HWHGPOpMAIMK, HAYYHO-
NOMyJISipHbIE ~ MaTepHalibl), paccMaTpUBaTh TJO0ANBHBIE JKOJOTUYECKHE
po0JieMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHbMEHHBIE W YCTHBIE COOOIICHHS,
0000mass OuoNOrMYecKyro HWH(MOpMaAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB,
rPaMOTHO MCTOJIb30BaTh MOHATHIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosmn4yecTBo 4acoB JJIeKTPOHHbBbIE
HaunmenoBanue pa3aejioB U TeM nmudpoBbIe
Ne n/m P Kontpoabn | Ilpakrnueck (app :
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ne padoTbl
pecypcbl
bu6mmorexa [JOK
1 b 2 0.5
HOJIOTHA KaK HayKa https://m.edsoo.ru/7f41¢292
2 JKuBEIE CHCTEMEI U UX OpraHu3aInsl 1 bubmorexa [IOK
p I https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XK 6
MSHEACATCIILHOCTD IICTIH https://m.edsoo.1ru/7f41¢292
5 Pa3smMHOXeHME 1 MHIUBUAYaJIbHOE 5 1 bubmuoteka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH M N3MEHUYNBOCThH g L5 bu6mmoreka [JOK
OpPTraHHU3MOB ' https://m.edso0.1u/7f41¢292
7 Cenexkiust opraHu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
P 1
8 C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KITACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3/ieioB U TeM uudgpoBbie
Ne n/n P Konrpoasn | IIpakTHyeck (g )
NMporpamMmal Bcero oOpa3oBaTejibHbIE
ble padoThI ue padoThbl
pecypchl
bubnuoreka [JOK
1 1
IBOIOIHOHAs OHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHUE )KU3HU Ha 9 0.5 bu6mmoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpY>Karolasi cpeia 5 1 bubmorexa [OK
p Py Hast epen https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ 9KOJOTHUCCKUE 9 bubnuoreka [JOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 14 0 25

I[TPOTPAMME




ITHOYPOYHOE INTAHUPOBAHUME

10 KIIACC
KoimuecTBo yacos DJIeKTPOHHbIE
JlaTa
Ne Konrpoa | IIpakTuue uudpossie
Tema ypoka nsyue
n/n Bcero bHBbIE CKUe — 06p33OBaTeJII>HbIe
padoThbI padoThbI pecypcbl
bubmuoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metoabl TO3HAHUS )KUBOU MTPUPOIBL.
[IpaxTuyeckast padora Ne 1
2 «Vcnonb30BaHuE pa3IMUHBIX METOJOB 1 0.5 bubmmorexa [JOK
P A ' https://m.eds00.ru/863e6122
MIPU U3YYEHUN OMOJIOTUYECKUX
00BEKTOBY
3 buonornueckue cucTemsl, MPOLIECCHI U | bubnuoreka [JOK
HUX U3yUYCHHUE https://m.edsoo.1u/863e6564
4 XUMHYECKUN cocTaB KJeTkd. Boja u | bu6mmoreka [IOK
MUHEpPAJIbHbIE COJIU https://m.edsoo.ru/863e674¢
bu6mmoreka [{JOK
5 b . 1
CIH COCTaB " CTpoeHHe 6eHKOB https://m.edsoo.ru/86366b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JIabopaTopHas pabota
P patop pv bu6moreka [JOK
6 No 1 «M3yuyeHune kaTaauTU4eCcKoi 1 0.5

AKTUBHOCTH (bepMeHTOB (Ha npumMepe
aMHJIa3bl UJIN KaTaJ'IaSLI)»

https://m.edso00.ru/863e6b72




bu6mmoreka [IOK

MaTpU4YHOI'O CUHTE3a

7 N I
[JICBOJIBL. JIHITHIBE https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 H .ATO
YIJICHHOBBIC KHCTIOTRI https://m.edsoo.ru/863e6d5¢
9 Hcropus 1 METObI U3yYEHHUS KIIETKU. bubnuoreka [JOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KiteTka xak nemgocTHas )KuBas CHCTEMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlabopaTtopHnas pabota Ne 2 «M3yuenue
. bubnuotexa [IOK
CTPOEHHUS KIETOK PAaCTEHUM, KUBOTHBIX,
11 OO0 1 GAKTEPIH o MIKDOCKOLIOM 0.5 https://m.eds00.ru/863e6ff0
p p A P https://m.edso00.ru/863e716¢
Ha TOTOBBIX MHUKpOIIpErapaTax U ux
OIIMCaHHUE
bu6mmoreka [IOK
12 06 0
MCH BCILCCTB M METADOIH3M https://m.edsoo.ru/863e766¢
bu6mmoreka [{JOK
13 oD . X
OTOCHHTES. ACMOCHHTE3 https://m.edsoo.ru/863e7¢98
bu6mmoreka [JOK
14 ) ecKHuii 00
HEPTETHHACCIMI OOMEH https://m.edsoo.ru/863e7aae
’KuzHeHHbIN KUK KIeTKU. [lenenue
KieTku. Muro3. JlabopaTopHas padora
15 Ne 3 «Habmronenne MuTo3a B KJIeTKax 0.5 bubmmorexa TIOK
- ' https://m.edsoo.ru/863e7dc4
KOHUYMKA KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax»
16 buocunTtes 6enka. Peakuus bubnuotexa [IOK

https://m.edso0.1u/863e796¢




bu6mmoreka [IOK

1 T —
/ paCIIIT — OHOCHHTES Oenca https://m.eds00.1ru/863e796¢
18 Hexknerounsie hopMbl KU3HH — bubnmoreka [JOK
BHUPYCBI https://m.eds00.ru/863¢7540
bu6mmoreka [JOK
19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [IOK
20 Meii
cnos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII0/I0TBOPEHHE. Bu6 1OK
noImoTeKa
21 JI 04«1 .
aGopatopuas padota Ne 4 «lsynenue 0-5 https://m.eds00.1u/863e81b6
CTPOEHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»
” NunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuorexa [JOK
HAaCJIE€JICTBEHHOCTH U U3MEHUYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmmorexa [TOK
P ' pHA https://m.eds00.ru/863e8878
CKpEIIMBaHUE
UTHOPUTHOE CKpEIIUBaHUE. 3aKOH
25 fesaBHI::Hfaoro H:CJIG OBaHUs bubmmorexa [IOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemieHHOE HAC/IeI0BaHKE PU3HAKOB. 0.5 bubnmoreka [JOK

JlaGopatopHas pabota Ne 5 «M3yuenue

https://m.eds00.1u/863e8c60




pe3yabTaTOB MOHOTHOPHIHOTO 1
JTUTHOPUTHOTO CKPEITUBAHUS Y
Jp0o30(HITBI HAa TOTOBBIX
MHUKpOTIpEIiapaTax»

I'enetuka nosna. Hacnenosanue

Bbu6mmorexa [JOK

27
MPU3HAKOB, CHETUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8¢60
N3menunBocTh. HenacnencteenHas
M3MEeHYUBOCTh. JlaboparopHas paboTa

)3 Ne 6. M3yuenune MoaupuKannoOHHON 0.5 bu6nuoreka [JOK
W3MEHYHBOCTH, TOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO PsAJia U BapUALIMOHHOM
KpHBOW»

HacnencTBenHast U3MEHYMBOCTD.

29 JlaboparopHast pabota Ne 7. « AHanm3 0.5 bu6nuoreka [JOK
MyTalui y 1po30¢Hiibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOITpernapaTax»

bu6mmoreka [JOK
30 I'eneTtuka yenoseka
https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O000IICHHE 110 TEME

31 «HacnencTBeHHOCTh U U3MEHYUBOCTh
OpraHU3MOB)

32 Ceneknus Kak HayKa U IPoLEece Bubmiorexa HOK

Y p https://m.edsoo.1u/863¢9214

13 MeTobl U JOCTUKEHUS CENIEKIIUU bubmuorexa [JOK
pacTeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHonorus kak oTpacib bubmuorexa [JOK




MIPOU3BOJICTBA

https://m.eds00.1u/863¢9336

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KITACC

KoaunuyectBo yacos 1 JIEKTPOHHBIE
ara
Ne Kontpoa | IpakTuue uugposeie
Tema ypoka u3yue
n/n Bcero bHBbIE CKHue — 06pa3OBaTeﬂbeIe
padoThbI padoThbI pecypchl
1 OBOIIONUS ¥ METOABI €€ U3yUCHUS 1 bubmmorexa [TOK
H a y https://m.edsoo.ru/863ea20e
) VcTopus pa3BUTHS peACTaBICHUN 00 | bubnnorexa HOK
SBOIIOLHUA https://m.edso00.1u/863e9570
butmmoreka [JOK
3 M 1
HKPOIBOTOTHA https://m.edsoo0.1ru/863e9cle
[Tonynsiuust Kak 3eMeHTapHast
€JIMHUIIA BUJIA U SBOJIIOIUH.
4 JlaGopaTopnas padora Ne 1 1 0.5 bubmmorexa [TOK
patopHai p - ' https://m.eds00.ru/863e99¢6
«CpaBHEHUE BUJIOB T10
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JIBroKymue cuitbl (3J1eMEeHTapHbBIC | bubmuorexa [[OK
(hakTOpbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
but6mmoreka [JOK
6 EcrectBe i1 oTOOp 1 ero o 1
TECTBEHHEIH OTOOP 1 €rO dopmb1 https://m.edso0.1ru/863e9¢d0
7 Pe3ynbTaThl 3BOTIOLINM: 1 0.5 bu6nmoreka [JOK

IPUCIIOCOOTIEHHOCTh OPTaHU3MOB U
BU000pazoBanue. JlabopaTopHas
paborta Ne 2 «Onucanue
IpUCIOCO0JICHHOCTH OpraHu3Ma u eé

https://m.edsoo.ru/863e9fde




OTHOCHUTCIIBHOI'O XapaKTEpa»

«Bo3HukHOBEHNE 1 Pa3BUTHE )XU3HU HA

8 Hamnpasnenus u myTu Makpo3BOJIIOIIUU bubmorexa HOK
P Y P H https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIOIUN
10 HcTopus xu3HU Ha 3emiie U METO/BI €€
M3yUYECHUS
1 ['unoTe3bl NPOMCXO0XKACHUS KU3HU Ha bubnnorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PaszButue xu3Hu Ha 3emMIie 1o 3pam u bubnuoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
PacTUTENBHOTO U JKUBOTHOI'O MHUpA. BuG 1OK
noImoTeKa
13 [TpakTuueckas padora Ne 1 «M3yuenue 0.5
p p ?,I https://m.edsoo.ru/863ea8bc
HCKOIIAEMBIX OCTATKOB PACTEHHUN U
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubnuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YeNIOBEKa (aHTPOTIOTeHE3) bubmorexa HOK
P https://m.edsoo.ru/863eac2c
JIBuokyniue cuibl (pakTopsl) bub6nuorexa [IOK
16
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM SBOJIOLUU YEIOBEKA
13 UenoBeyeckue pachkl U IPUPOIHBIC bubnnorexa [JOK
aJlanTaly 4eJIOBeKa https://m.edsoo.ru/863eaeca2
19 PeseprHbIil ypok. O60011ICHHE TIO TEME




3emie»

20 DKOJIOTHSI KaK HayKa
71 Cpenpl 0OUTaHUS U SKOJIOTUYECKHE bu6muoteka LIOK
bakTopbI https://m.edsoo.ru/863eafec
AbGuoTtndeckue haKkTophI.
JlaGopatopHas pabora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
22 aCTEHUH U3 pa3HBIX MECT OOUTAHUI 0.5 bubmorexa [OK
p p | ' https://m.eds00.ru/863¢eb10e
JlaGopartopnast pabota Ne 4. « Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
but6mmoreka [JOK
23 buotudeckue dpakTophl
¢ p https://m.eds00.1ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTHUKH
24 nomysiiun. [Tpaktudeckast padora Ne 2 0.5
«IToxcu€r IIOTHOCTH MOMYJIALMI '
Pa3HBIX BUJOB PACTCHUI»
bubmuoreka [JOK
25 Coo011ecTBa OpraHu3MoB — OHOIIEHO3
m p = https://m.edsoo.ru/863eb46a
26 DKOJIOTrM4ECKHE CUCTEMBI bu6muoteka LIOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTEIN DKOCUCTEMBI.
27 Okosornueckue nmupamuasl. CBoiicTBa bubnmorera [TOK
PaMUJBL https://m.edsoo.ru/863eb5fa
skocucreM. Cykieccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI




30 buocdepa — rinobdanpHas s3xocucTemMa | bub6mumoreka [IOK
e https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnmoreka [JOK
ounochepsl https://m.edsoo.ru/863ebd 16
32 YenoeuecTBO B Onochepe 3eminn 1
1 CocyuiecTBoBaHHE IPUPOIBI U | bubnnorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IEHIE TEMBI
34 «Co0011ecTBa U DKOJIOTHYECKHAE 1
CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB ITO
[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIIACC

Kon
nposeps
eMoro
pe3yJbT
arTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeILHON NPOrpPamMMBbl CpelHero 001ero 00pazoBaHus

CdhopMHUpOBAHHOCTH 3HAHUHN O MECTE M POJIU OHMOJIOTHH B CUCTEME
HAyYHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B ()OPMUPOBaAHHUU
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTUHBI MHpa U HAYyYHOTO
MHUPOBO33PEHUS; O BKIJIAJC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OHOJOTHH; (GYHKIIMOHATBFHOW IPaMOTHOCTHU

YCJIOBCKA U1 PCIICHUSA JXU3HCHHBIX 3aJ1a4

YMeHue pacKkpbIBaTh COJEpKaHHWE OMONOTHYECKUX TEPMHUHOB H
MOHSATUH: XKU3Hb, KJIIETKA, OPraHU3M; MeTa00I13M (0OMEH BEIIECTB
W TpeBpalleHUuEe »dHEPruu), TOMEOocTa3  (caMmoperyssius),
YPOBHEBasi OpPTaHU3aIlMsl KHBBIX CHCTEM, CaMOBOCIIPOU3BEICHHE
(penpoayKuwmsi), HACIEACTBEHHOCTh, HW3MEHYHUBOCTh, POCT U

pPa3BUTHUC

YMeHue  uwsnaraTh ~ OWOJIOTHYECKHME  TEOpuU  (KJIETOYHAs,
XpOMOCOMHasi, MyTalmoHHas), 3akousl (I'. Mengens, T. Moprana,
3 H.W. BaBumoBa) u yueHus (O IEHTpax MHOrooOpasus |
IIPOUCXOXKAEHUS KyJIbTypHbIX pacrenuid H.M. Basuioa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KHUBBIM CUCTCMaM

VYMeHne BiaJeTb METOJAaMH HAy4YHOTO IO3HAaHUs B OMOJIOTUU
(HabI0IeHNe W OMMCAHKE JKUBBIX CUCTEM, MIPOLIECCOB U SIBIICHUIA;
OopraHu3anusi ¥ TpoBeJieHHEe OHOJOrMYECKOro 3SKCIEPUMEHTA,
BBIJIBIDKEHUE THIIOTE3bl; BBIABICHUE 3aBUCHUMOCTH  MEXIY
UCCIIEyeMbIMH  BEJIMYMHAMH,  OOBACHEHHE  MOJYYECHHBIX
pe3yiabTaTOB, HCIOJIB30BAHHBIX HAYYHBIX IOHSATHM, TEOpUH H
3aKOHOB; YMEHME JelaTb BBIBOJAbI HAa OCHOBAHWM IIOJYYEHHBIX

pPE3yIbTATOB)

5 VYMeHHe BBIIEIATh CYLIECTBEHHBIE IPHU3HAKH BUPYCOB, KIIETOK




IMPOKApHUOT MW OJOYKAPHUOT, OJHOKJIICTOYHBIX H MHOI'OKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TPOIECCOB OOMEHa BEUIECTB U
NpeBpaIleHus YHEPTUH B KJIETKEe, (POTOCHHTE3a, TIIACTUYECKOrO U
DHEPreTUYecKoro OOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHHS, PAa3MHOXCHHUS, HWHIUBHIYaJTbHOTO Pa3BUTHUS

opranusma (OHTOI'€He3)

YMCHI/IG HpI/IMeHSITB HOJIy‘-IeHHI:Ie 3HAHUSA JJIsd O6’b$ICHCHI/I}I
OMOJIOTUYECKMX  TPOLIECCOB W SIBJICHUH, I TPUHATHS
HpaKTI/I‘-IeCKI/IX pGIHeHI/Iﬁ B HOBCGHHGBHOﬁ KN3HU B LCIAX
obOecriedeHuss 0€30MACHOCTH CBOETO 3JIOPOBbS U 30POBbA
OKPY’KaIOIIMX JIOJEH, COOMIOEHUSI HOPM IPAMOTHOTO TTOBEICHUS
B OKpY’Kalolllell MpUPOJIHON cpele; MOHMMaHUEe HEOOXOIUMOCTH
WCIIOJIb30BAaHUS  JIOCTHXKEHUW  COBPEMEHHOW  OWOJOTHH U

OMOTEXHOJIOTUH U1 PallMOHAIBHOIO IIPUPOIONIOIb30BAHUS

YMeHue pemiaTh JICMCHTAPHBIC TCHETUYCCKHUE 3a1a4 Ha MOHO- U
}II/IFI/I6pI/II[H0€ CKpCIIMBAaHHC, CHCIIIICHHOC HacCJICAOBAHUC,
COCTaBJIATH CXCMbI MOHOFI/I6pI/IJIHOF (V) CKpCIIUBaHUA JJIA

Mpe/IcKa3aHus HacJae0BaHus MPU3HAKOB Y OPraHU3MOB

YMeHHue BBIOMHATH J1a0OpaTOpHbIE M IMPAKTHYECKHE pPaOOTHI,
coOnrofaTh mpaBwiia MpH padboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM

000py1I0BaHHEM

YMeHHe  KpUTHYECKM  OLICHMBAaTb M HMHTEPIPETUPOBATH
UHPOpMaLKI0  OMOJOIMYECKOrOo  COAEP)KaHUs, BKJIHOYAIOLIYIO
NICEBJOHAyYHblE€ 3HAaHUSA M3 pa3IMUHBIX HCTOYHUKOB (CMU,
HAy4HO-IOIYJIIPHBIE MaTepHabl); JTUYECKHUE aCIIeKThI
COBPEMEHHBIX  HCCJIEeNOBaHUNM B OWOJIOTMM,  MEIUIMHE,

OHMOTEXHOJIOTHHA

10

VMeHHe co3gaBaTh COOCTBEHHBIE IIMCHMEHHBIE U yCTHBIC
coobmienusi, 0000mas OuoJOrHUYECKyr0 HMH(pOpManui U3
HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh MOHSATHHHBIHN

arnmapat OMoJIoTun

11 KUIACC

Kon |

IIpoBepsiemble npeIMeTHbIE Pe3yJILTAThI 0CBOEHNSI OCHOBHOI




npoBepst
eMOoro
pe3yJbT
ara

o0pa3oBaTe/IbLHON MPOrPaMMBbI CPeHET0 00IIEero 00pa3oBaHUsI

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CHCTEME
HAyYHOTO 3HAHUS €CTEeCTBEHHbIX HayK, B ()OPMUPOBaAHHUU
COBPEMEHHOM E€CTECTBEHHO-HAYYHON KApTUHBI MUPA M HAYYHOI'O
MHUPOBO33PEHUS; O BKIJIAJE POCCUHCKUX U 3apyOC)KHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OHOJOTHH; (GYHKIIMOHATBHOW IPaMOTHOCTHU

YCJIOBCKA IJIA pCHICHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJEp)KaHUE OHMOJOTHYECKHX TEPMHHOB M
TOHSTHIA: BUJ, TOIYJSIHS, TEHOPOHI, SBOJIIOIHMS, JIBIIKYIIHC
cuibl ((pakTOphI) IBOIIOLUHU, MPUCIOCOOIEHHOCTH OPTaHH3MOB,
BHUJI000pa30OBaHME,  OKOJOTHYECKHE  (AKTOPBI, HIKOCHUCTEMA,
NPOAYLEHThI, KOHCYMEHTBI, PEIyICeHTHl, IENH  MUTaHWUS,

AKOJIOTHYECKas MUpaMuia, OMoreoreHo3, onochepa

YMmenne nznaraTb OMOJOTHUECKUE TEOPUH (IBOIOLMMOHHAS TEOPHUS
Y. JlapBuHa, CHHTETHYeCKass TEOpHsl 3BOJIOLUH), 3aKOHbI U
3aKOHOMepHOCTH  (3apojasimieBoro  cxojactea K.M.  bopa,
4yepe[OBaHNs TJaBHBIX HallpaBjleHUNd M myTed sBomonuu A.H.
Ceseprioa, yuenust o ouochepe B.M. BepHanckoro), onpenensite

rpaHruibl UX MPUMCHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIaJeTh METOJAAMHM HAYYHOTO IO3HAaHUS B OHONOTHH
(Habro/IeHNe W OTIMCAHME KUBBIX CHUCTEM, IMPOIECCOB M SIBJICHUIA;
OpraHm3aiys W IMPOBEIECHUE OMOJOTHYECKOTO OSKCIEPUMEHTA,
BBIJIBFDKCHHUE THIIOTE3bl; BBIIBJICHHE 3aBUCUMOCTH — MEKIY
UCCIICTyeMBIMU  BEJIMYUHAMH, OOBSICHEHHE  TIOJTYYCHHBIX
pe3yJIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX TOHSATHH, TEOPHHA U
3aKOHOB; YMEHHUE JIeJIaTh BBIBOJBI HA OCHOBAaHWHU ITOJTYYCHHBIX

pE3yJIbTAaTOB)

VYMeHue  BBIOENATH  CYLIECTBEHHBIE  IPU3HAKKM  CTPOCHMS
OMOJIOTMUECKUX OOBEKTOB: BHJOB, NOMYJSIIUHA, MPOAYLEHTOB,
KOHCYMEHTOB, pPEIyLIEHTOB, OHOreoLleHO30B U  3KOCHCTEM;
OCOOCHHOCTH  MPOLIECCOB  HACIEACTBEHHONM  HM3MEHYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000Pa30BaHUs, MPUCHOCOOICHHOCTH
OpPraHU3MOB, IEHCTBUS KOJIOTMYECKUX (PAKTOPOB Ha OPraHU3MBI,

NEpeHOCAa BCIICCTB M  TIOTOKAa OSHCPrUuM B  3KOCHUCTCMAX,




AHTPOINOTEHHBIX HM3MEHEHUW B JKOCHUCTEMAaxX CBOEH MECTHOCTH,

KPYTOBOPOTa BEIIECTB M OMOr€OXUMHUYECKUX LIUKIIOB B Obuochepe

VMeHHe TpPUMEHATh TIOJydeHHbIE 3HAHHUSA IS OOBSCHEHUS
OMOJIOTHYECKHUX mponeccoB n ﬂBHeHHfI, JJIsL IIPUHATHA
NPAaKTUYECKUX pEIIeHUH B IOBCEJHEBHOM JKM3HUM B LEJIX
oOecriedeHnss 0€30MAaCHOCTH CBOErO 3JI0POBbS U 3/10pPOBbA
OKPY’KaIOUIMX JIFOZIeH, COOMI0ICHNS HOPM I'PaMOTHOTO TIOBEICHHUS
B OKpYJaolled MPUPOAHON Cpeje; MOHMMaHHE HEOOXOJMMOCTH
HUCIIOJIB30BaHUA IlOCTI/DKGHHfI COBpeMeHHOﬁ OouoJIorun JII

parnOHAJIBHOT'O MPUPOAOIIOTIB30BAHHU A

YMeHne pemaTb  3J€MEHTapHble  OMOJIOTWYECKHE  3a/ayd,
COCTaBJISATh CXEMbI MIEPEHOCA BEUIECTB U IHEPTUU B IKOCHUCTEMAX

(e mUTaHus)

YMeHHue BBIOTHATH J1a0OpaTOpHbIE W TPAKTHYECKHE pPaOOTHI,
coOmoiaTh MpaBuia Mpu padoTe ¢ yuyeOHBIM U JIAOOPATOPHBIM

000py1I0BaHHEM

YMeHue - KpUTHMUECKM  OLEHUMBAaTb U HHTEPIPETHUPOBATH
UHPOpPMaLMI0  OMOJOTMUYECKOTO  COAEP)KaHUs, BKJIFOYAIOLIYIO
NICEBJOHAyYHblE€ 3HAaHUS M3 pa3IMYHbIX HcTOUYHUKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepuaibl); paccMaTpuBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE TIPOOJIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH IO

OTHOIICHHIO K HUM CO6CTB€HHYIO IIO3UIIHIO

10

VMeHHe co34aBaTh COOCTBEHHBIE IMCHMEHHBIE U yCTHBIC
coobmiennsi, 0000mas OuoJOrHYecKyr0 HMHpOpManmu U3
HECKOJIbKUX HMCTOYHHUKOB, TPAMOTHO HCIOJb30BAaTh MOHATUHHBIN

arnmapat OMoJIoTur




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buonorus xkak Hayka

1.1

buonmormst — wHayka o okuBOoM mnpupoxe. Pomp Ouomormm B
(GbopMHpPOBaHUU COBpPEMEHHON Hay4yHOM KapTuHbI Mupa. Cucrema

OHMOJOrMYECKUX HayK

1.2

MeTtonpl MO3HaHUS KUBOW MpPHUPOAbI (HAONIONEHUE, SKCIEPUMEHT,
OIMCaHue, U3MEpPEHHUE, KJaccuukanus, MOZEIIMPOBAHUE,

cTaTHcTHYecKasi 00pabOTKa TaHHBIX)

2’KuBbIe cUCTEMEI U HX opraHu3anusi

2.1

KuBble cuctembl (OMOCHCTEMBI) KaK MPEAMET H3y4YeHUs OUOJIOTHH.

CaoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHH OpraHuzanuy OHOCHCTEM: MOJIEKYJISIPHO-TEHETHYECKHA,
KJICTOYHBIH, OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUIOBOH,

9KOCUCTEMHBIHN, OnocepHbIit

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUN COCTaB KJIETKHU. XUMHYECKHUE 3JIEMEHTEI:
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHl. BoJla 1 MHUHEpasbHbIE BEILECTBA.
@yHKIMK BOABI U MHUHEPAIBbHBIX BelECTB B KieTke. [lomnepxanue

OCMOTHYECKOTro Oajianca

3.2

benkn. CocraB u cTpoeHHe O€lIKOB. AMHHOKHCIOTHI — MOHOMEPHI
0ETKOB. Hezamennumsie U 3aMEHUMBIE AMHHOKHCIIOTHI.
AMUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl O€JIKOBOM MOJEKYJIbI
(mepBuYHas, BTOpPHYHAs, TPETHYHAs W YETBEPTHUYHAS CTPYKTYpa).
Xumuueckue cBoiicTBa 6enkoB. buonornueckne GyHKINN OEIKOB.

®depmeHTHI — OMosorHUeckue Karanmuszatopbl. CTpoeHue (epMeHTa:
aKTUBHBIA LEHTp, cyoOcTparHas crenuduuHocTs. KodepMeHTHI.

Buramunel. OTiamaus (I)epMeHTOB OT HCOPTaHUYCCKUX KAaTaJIU3aTOPOB

33

VYrneBonpl: MoHOcaxapuabl (TIOKO3a, pubo3a W JAE30KCUPHO03a),

Aucaxapuabl (caxaposa, HaKTO3a) U ToJrucaxapuabl (I(anMaJ'I,




TJIMKOTEH, [IeJIII0N03a). bronorndeckne GpyHKINN yTriaeBoIOB.
Junuasl: TpUTIHLUEpUIs], cTepousl, Gocomunuasl. ['napodpunsHo-
ruapodoOHble  cBolicTBa. buomormueckwe (QyHKIMM  TMITHIOB.

CpaBHeHUE YTIIEBOOB, OCITKOB U JIUITHUOB KaK UCTOYHUKOB SHEPTUU

34

Hyxneunossie xucnorel: JJHK n PHK. Hykneornael — mMoHOMEpBI
HyKJIenHOBBIX KuciaoT. Crtpoenne u ¢ynkuuun JHK. Crpoenue u

¢ynkunu PHK. AT®: ctpoenue u GpyHKIUH

3.5

I_[I/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOpHUs. MeTtoapl HN3Yy4YCHUS

KJICTOK

3.6

KneTtka kak menmoctHas skuBasi cuctema. OOIue MpU3HAKUA KIETOK:
3aMKHyTasi Hapy>kHass MemOpana, mosiekysbl JIHK kak reHeTndeckuii

amrmapar, cucreMa cuHTe3a 0enka

3.7

Tumsl KJIETOK: dyKapuoTHUecKast U mpokapruotudeckas. OcOOEHHOCTH
CTPOCHHUSI MPOKAPUOTHIECKON KIETKU. KileTouHasi cTeHKa OakTepHil.
Crpoenue  sykapuoTHdeckoil  KieTku.  OCHOBHBIE  OTJIMYMS

PaCTUTEIHHOM, )KUBOTHOW ¥ TPUOHOM KIICTKH

3.8

[loBepXHOCTHBIE ~ CTPYKTYpbl  KJIETOK —  KJIETOYHAsh  CTEHKa,
TIIMKOKaNUKC, uX ¢yHkiuu. [lnazmatudeckas memOpaHa, e€ cBOicTBa U
¢bynkiuu. [urorumasma u  e€  opranowmnbel. OgHOMEMOpaHHBIC
OpraHouJbpl KIETKU: »3HAomuazmaruueckas cetb (OIIC), anmapar
lonpmxu, nu3ocombl.  [lomyaBTOHOMHBIE — OpraHOMABI  KIIETKH:
MUTOXOHJIPUH, TIACTUABL. [Ipoucxoxiaenne MUTOXOHAPUN U TUTACTHU/L.
Bunsl mmactun. HememOpaHHBIE OpraHOMABI KIIETKH: PUOOCOMBI,
KJIETOYHBIN LIEHTP, PECHUYKH, KTI'YTUKUA. OYHKIIMA OPTaHOUIOB KIIETKH.

Bxirouenusa

3.9

Anpo — peryaaropHbld HeHTp kieTku. CTpoeHuwe snapa: sjaepHas

000J104Ka, KapuoIUIa3Ma, XpPOMAaTHH, SAPBIILIKO. XPOMOCOMBI

3.10

Tpa"cnopT BEMECTB B KIIETKE

)KI/I?;HGI[@HTCHLHOCTI) KIJIIETKH

4.1

OOMeH BemecTB, WIM METa0OoNIM3M. ACCHUMWISIHS (IUTAaCTHYCCKUN
0OMEH) ¥ TUCCUMMJIISALNSA (PHEPTrEeTUYECKU OOMEH) — JIBE CTOPOHBI
eauHOro mporecca Merabonmsma. Tumbl  oOMEHa  BEILECTB:
aBToTpoHBIE W TeTepoTpodHbidi. Poms ¢epmenToB B 0OMEHe

BCIICCTB U NPCBpAICHUN SHCPIrUn B KIICTKC

4.2

®otocunTe3. CBeroBasgs M TEMHOBAs (1)3.31)1 (I)OTOCI/IHTCSEL Peakmun




dorocunTeza. DPphekTuBHOCTh poTOCHHTE3a. 3HaUeHHE (POTOCHHTE3a
JUTSL )KU3HU Ha 3emuie. BriwsiHMe ycnmoBuil cpenbl Ha (OTOCHHTE3 U
CIIOCOOBI MOBBIMICHHUS €T0 POJYKTUBHOCTH Y KYJIbTYpPHBIX PACTCHUH.

XeMOCHHTE3. XeMOCUHTE3UPYIOLINE OakTepuu. 3HaueHue

XCMOCHHTE3a AJId )KM3HU Ha 3emie

4.3

DHepreTHyeckuidi OOMEH B  KJETKe. PacmieruieHne  BeIiecTs,
BBIIEJICHUE M AaKKyMyJIMpPOBaHUE OHHEPrMM B KIETKE. OTambl
SHepreruyeckoro ooOmena. Inmkonus. bpoxeHue u ero BHIBL
Kucnoponnoe okucinenue, Wi KJIeTOUYHOE AbIxaHue. J(P(HEeKTUBHOCTH

SHEPTCTUUCCKOTO obMeHa

44

Peakuun martpuyHoro cunresa. ['enernueckas undopmanus u JHK.
Peanuzanus renetnyeckoit HHGOpMaIuu B kieTke. ['eneTnueckuii koj
u ero cBoWcTtBa. TpaHckpunuus — wmaTpuuHblii cuHte3 PHK.
Tpancasuus — Ouocunres Oenka. KoaupoBanue amMmuHOKHUCIOT. Poib

pubdocom B OuocuHTe3e Oenka

4.5

Hexnertounsie popmbl kU3HU — BUPYCHI. MICTOpHS OTKPBITHS BUPYCOB
(d.1. NBanoBckwmif). OCOOEHHOCTH CTPOCHHUS U KHU3IHEACSITEILHOCTU
BUpycoB. bakrepuodaru. bone3nu pacrenuil, ;KUBOTHBIX U UYEJIOBEKa,
BbI3bIBa€Mbl€ BUpycaMu. Bupyc nmmyHozaeduuura yenoseka (B1Y) —
Bo30yaurens CIINM/a. [Ipopunaktuka pacnpocTpaHeHUs BHPYCHBIX

3a0o0JIeBaHMil

Paszmuoxenue u HHIAWBHUAYAJIbHOC Pa3BUTUC OPTraHU3MOB

5.1

KneTounsld 1WKI, WM S>KU3HCHHBIM LUK KieTku. WHTepdaza u
muto3. Ilpoueccel, mpotekatomue B uHTepdaze. Pemnmukanusa —
peakmust  marpuuHoro cunte3a JIHK. Crpoenune xpomocom.
XpOMOCOMHBIM HabOp — KapuoTul. JIUMIOWIHBIA M TaruioONIHBINA
XpoOMOCOMHBIE Habopbl. Xpomatuiel. lluTonormueckre OCHOBBI
Pa3MHOKEHUS U UHIUBUIYATbHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenne xnetkn — wmuro3. Cragum wmwurto3a. [Iponeccsi,
IIPOUCXOMSIINE HA PAa3HBIX CTAJAMIX MUTO3a. bHOJIOrMYECKUI CMBICI

MHTO3a

5.2

®opMBl Pa3MHOKEHHSI OPTaHW3MOB: OECIosioe W TOJIoBOe. Bus
0ecronoro pa3MHOXKEHUS: JENICHHEe HaaBOE, MOYKOBAHHE OJHO- U
MHOTOKJIETOUYHBIX, CIOPOOOpa3OBaHUE, BEreTaTUBHOE Pa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAHHE OPraHU3MOB, €ro 3HAYCHUE MJif

CCIICKIINH
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[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.
Meiio3. Craguum Meiosza. [lpouecchl, npoucxopsiiyue Ha CTaausix
Meiio3a. IloBemenme xpomocom B Meioze. Kpoccunrosep.

buonornyeckuii CMBICIT ¥ 3HAYEHUE MeH03a

5.4

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Y JKUBOTHBIX.
[TomoBbIe xene3bl: CEeMEHHUKH U SMIHUKU. OOpa3oBaHUE U PA3BUTHE
MOJIOBBIX ~ KJIETOK — TaMeT (CHepMaro3oujl, SWULEKIeTKa) —
cnepmarorene3 M oorene3. OCOOEHHOCTH CTPOEHUS SHMIIEKIETOK U

criepmato3onoB. OmionorBopenue. [lapreHorenes

5.5

WuauBuayanbHOe pa3BUTHE (OHTOreHe3). DMOPHUOHANBLHOE Pa3BUTHE
(omOpuorenes). Dtambl IMOPUOHATBHOTO Pa3BUTHS y TMO3BOHOYHBIX
KUBOTHBIX: npobieHue, racTpyJsius, OpraHoTeHe3.
[ToctaomOproHambHOE ~ pa3BUTHE.  THUIBI  TOCTIMOPUOHAIBHOTO
pa3BHUTHS: TMpsSMOe, HempsiMoe (IMYWHOYHOE). BrwmsiHMe cpempl Ha
pa3BUTHE OPraHU3MOB; (aKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOIICTBA.

Poct um pasButue pacteHuil. OHTOTEHE3 I[BETKOBOTO PACTCHUS:

CTPOCHUE CEMCHHU, CTaJUU PA3BUTUA

HacnencTBeHHOCTh U U3MEHUYUBOCTh OpraHnu3mMoB

6.1

IIpeamer u 3amaum reHetuku. Mcropus pa3BuTusi reHeTuku. Briian
POCCHICKHMX U 3apyOeXHbIX YUYEHBIX B pa3BUTUE I'€HETUKU. MeToabl
TeHETUKU (TUOPUIOIOTUYECKUH, HUTOT€HETHUECKUH, MOJIEKYJISIPHO-
reHeTuueckuil). OCHOBHbIE TI'€HETHUYECKHE MOHATHS. ['eHeTmueckas

CHMBOJIMKA, UCITIOJIB3yEeMasl B CXEMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJIeZJOBaHUs IPU3HAKOB, YyCTaHOBJIEHHbIE [
MenneneM. MoHorubpuaHoe cKpeliyBaHue. 3aKOH eIuHO0Opa3us
ruOpuaoB mepBoro mnokosieHus. IlpaBmiio goMuHUpOBaHUA. 3aKOH
pacuieruieHuss npu3HakoB. l'umore3a wucTorhl ramer. IlomHoe u
HEIOJHOE JOMUHHUPOBAHHUE.

Jurunbpuanoe ckpemuBaHue. 3aKOH HE3aBUCHUMOTO HACJIeI0BaHUS
IIPU3HAKOB. [MuTorenetnueckue OCHOBBI JTUTUOPUIHOTO
CKpelMBaHMs. AHaIM3Upymrollee cKpemuBanue. Mcnonb3oBaHue

AHAJIU3UPYIOIICTO CKPCIIMBAHUSA UL OIPCACIICHUA TCHOTHUIIA ocobou

6.3

CueruieHHOe HaciefoBaHue mpu3HakoB. Pabora T. Moprana mo
CLICIUIEHHOMY HaclIeZIOBaHHIO T'eHOB. HapylieHue cuenieHus: reHoB B

pe3yibTare KPOCCHHIOBepa. XpoMocoMHast TEopHst




HACJIEJACTBEHHOCTH. [ eHeTnYecKne KapThl.
I'enetuka mnosa. XpOMOCOMHOE OIpEAEIeHHE Mojda. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. | 'OMOramMeTHbIE U IeTEPOraMeTHBIE OPTaHU3MBI.

Hacnegosanue MMPU3HAKOB, CHCTIJICHHBIX C IMOJIOM

6.4

N3menunBoCTb. Buapl  W3MEHYMBOCTU:  HEHACIEACTBEHHAs W
HacjeACTBeHHas. Poilb cpenbl B HEHACJIEICTBEHHOW W3MEHYHMBOCTH.
XapakTepucTuKa MOIU(UKAITMOHHOW U3MEHYMBOCTH. BapuarmoHHbIi
pia M BapuanMoHHas KpuBas. Hopma peakuum npu3Haxa.
KonuyecTBeHHbIE U Ka4ECTBEHHBIC NPU3HAKM U UX HOPMA PEAKIIMH.

CaoiicTBa MOIM(DUKAIIMOHHOW U3MEHUYUBOCTH

6.5

Hacnencreennas, 15817 TeHOTHITHYECKasl, W3MEHYNBOCTE.
KoMOuHaTHBHAS H3MEHUYUBOCTh. MeH03 U MOJI0BOM MPOIECC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTH. MYyTallMOHHAsT HW3MEHYHBOCTD.
Knaccudukanus MyTanuid: TEHHBIE XPOMOCOMHBIE, TE€HOMHEIE.
YactoTa W mnpuuMHBI MyTanuii. MyTareHHele (akTopbl. 3akoH
FOMOJIOTUYECKUX PSJOB B HAcleACTBEHHOW wu3MeHuuBoctn H.I.

BasuoBa

6.6

I'enetuka 4enoBeka. Kapuotun demoBeka. (OCHOBHBIE METOJbI
TCHETUKH 4eJI0BEeKa: TCHEAIOTHYCCKHI, OJIM3HEIOBBIH,
[UTOTEHETUYECKUN, OMOXUMHUYECKUH, MOJIEKYISIPHO-T€HETUUECKHUIl.
CoBpeMeHHOE onpeAeIeHue TeHOTHIIA: MMOJITHOTCHOMHOE
CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4ucie ¢ nomouisro [1LP-
aHanmm3a. HaciencrBeHHbIe 3a00I€BaHMS YeIOBEKa: TeHHBIC OOJIC3HH,
00JIE3HU C HACJEACTBEHHOM MPEIpacioioKEHHOCTHIO, XPOMOCOMHbBIE
Oone3an. CoMaTWUeCKHE H TeHEpaTHBHBIC MyTalud. [IpuHIUIBI
3I0pOBOTO OOpa3a >KU3HH, TUATHOCTUKH, MPOPUIAKTHKA U JICUCHUS
FeHeTHUYeCKUX Oomne3Hell. MeanKo-reHeTHUeCKOe KOHCYJIbTHPOBAHUE.
3HaYeHWE MEIUIMHCKOW TEHETUKH B MPEAOTBPAIICHUH U JICYECHUH

FeHETHYECKHX 3a00JIeBaHUI YeI0BeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuuss Kak Hayka M TIIpolecc. 3apoXKICHHE CEIeKUUU U
nomectukanus. Yuenne H.M. BaBuiioBa o neHTpax NpOUCXOKICHUS U
MHOTrooOpas3ust KyJbTYPHBIX pacTeHHH. LIeHTpbl NpoHCXOXKaAEeHUS

JOMalIHUX KUBOTHBIX. COpT, nopoaa, miraMm

7.2

CoBpeMeHHbIE METOJbI CEJIEKIIMU. MacCOBBIi W WHIUBUIYAIbHBIN

OT60pBI B CCIICKIINHU paCTeHI/Iﬁ 1 XHMBOTHBIX. OI_ICHKa OKCTEphEpaA.




brnv3kopoacTBeHHOE CKpemuBaHue — WHOpuAWHT. Yucras JuHMS.
CkpeniuBanue 4YHCTHIX NWHUN. ['ereposuc, wnu THOpUAHAS CHIIA.
Hepoacreennoe  ckpemuBanue —  aytopuauar.  OtpanéHHas
rubpuauzaims u e€ ycrnexu. MIckycCTBEeHHBIM MyTareHe3 U MOJy4YeHHe
MNONMUIUIONAOB. J[OCTH)KEHHS CENeKIMH pPACTeHUM, JKUBOTHBIX H

MHUKPOOPTaHU3MOB

buorexHosnorus kak OTpacib IPOU3BOACTBA. ['e€HHas WHXKEHEPUs.
Ortanbl  co3manus  pekomOuHantHoM JIHK wm  TpaHcreHHBIX

opranu3moB. Kilerounas wumHxeHepus. KileTouHble  KyJNbTYpHI.

7.3 MukpokiioHalIbHOE ~ pa3MHOXKeHue  pacteHuid.  KimonupoBaHue
BBICOKOITPOTYKTHBHBIX CETBCKOXO03STHCTBEHHBIX OpraHU3MOB.
Dkonorudeckue u HTHueckue mpodinembl. MO — reHeTHuecku
MOIM(ULIMPOBAHHBIE OPTaHU3MBbI

11 KIIACC

Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

1 DBOIIOLIMOHHASA OMOJIOTHS
DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa HBOJIIOIUU. [TaneonToNmoruueckue:
MOCJICIOBATEILHOCTh  TIOSIBJICHUST BHUIOB B  MAJICOHTOJIOTHYECKOM
JeTonucu, mnepexonusie ¢opmbl. buoreorpaduueckue: cxoIcTBO u

. paznuuue dayH U Qrop MaTEpPUKOB U OCTPOBOB. DMOPHUOIOTUUECKUE:

' CXOACTBA M PAa3NIU4YUs SMOPHUOHOB pa3HBIX BHUIOB TO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,  AHAJOTUYHBIC,
pyJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKYISIpHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB HAaCJIEeACTBEHHOCTH u OCHOBHBIX
MEeTa0O0JIMYECKHX MyTEeH Y BCEX OpraHU3MOB
OpomtouronHass teopust Y. JlapBuna. [Ipeanocbuiku BO3HUKHOBEHHUS
JapBuHM3Ma. JIBMKyIIMEe CHIBl DBOJIONUU BHAOB 1O JlapBuHY

1.2 (M30BITOYHOE  pa3MHOXKEHHWE TP  OTPAHUYEHHOCTH  PECypCoB,
HeomnpeAenéHHas  M3MEHYMBOCTh, Ooppba 3a  CyIlecTBOBaHHE,
€CTECTBEHHBII 0TOOD)




1.3

Cunretnueckast Teopust sBosonnu (CT3) U 0OCHOBHBIE €€ MOJI0KEHHUS.

Muxkpososmornus. [Tomymnsius Kak equHUIA BIIA U DBOJTIOIUU

1.4

JBwxymue cuiabl  (QakTopbl) SBOJIOUMH  BHJIOB B  IPUPOJIE.
MyTaunoHHbIi  mpouecc M KOMOMHATHBHasT  U3MEHUYUBOCTD.
[TomynsauuonHble BOJMHBI M Apeiid reHoB. M3omsaums u Murpaus.
EcrecTBeHHBII 0TOOp — HampaBiSIONMA (GakTop 3BOMOIUH. DOPMBI
€CTECTBEHHOI'0 0TOOpA.

[TprucnocoOIeHHOCTh  OPraHW3MOB  KaK  pe3yJIbTaT  3BOJIIOLIUU.
[Ipumepsl mpucnocobseHuii 'y opraHuzMoB. Apomopho3bl U
UAMOAJaNTaLNN.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE (POpMEI

BI/I,Z[006paSOBaHI/I${I reorpacbnqe(JI(oe, OKOJOTHYECCKOC

1.5

MaKpOBBOJ'H-OI_[I/IH. cDOprI OBOJIFOIINHA: @HHGTH‘IGCK&H, AUBCPICHTHAA,

KOHBEpreHTHasl, napauienbHas. HeoOpatumocTs 3Bosonuu

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMiie

2.1

JloHayuHble mpeacTaBileHUs O 3apoKJIeHHMH Ku3HM. Hayunble
TUIIOTE3bl BOSHUKHOBEHUSI )KU3HU Ha 3eMJie: aOHoreHe3 U MaHCIepMusl.
XuMuyeckass — 3BOJIOLUA.  OKCIEPUMEHTAJIbHOE  IOJTBEP)KICHUE
XUMUYecKol  3Bomouuu. HavanmpHble  3Tanmbel  OMOJIOTHYECKOH
sBosmonuu. I'mnoreza PHK-mupa. IlepBrle KIETKM M UX IBOJIIOLHUSL.

@opMHUpOBaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB

2.2

PazButne xu3Hum Ha 3emsie 1o dpaMm U nepuomaMm. Karapxeil.
Apxelickast 1 mporepo3oiickas 3psl. [laneo3oiickas spa u €€ nepuoasl:
KeMOpHUHCKUH, OpPJIOBUKCKUH, CUJTypPUICKUH, JICBOHCKHM,
KaMEHHOYTOJIbHBIM, NepMCKU. Me3o30iickas 3pa U €€ NepUuombl:
TPUACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiinozoiickass spa u €€ nepuoabl: MaJ€OreHOBbIA, HEOTCHOBBIH,
AQHTPOIIOTCHOBBIM. XapaKTEpPUCTHKA KJIMMAaTa U IEOJIOTMYECKHUX
npoueccoB. OCHOBHBIE 3TAIbl 3BOJIIONMH PACTUTEIBHOIO U )KUBOTHOTO
mupa. Apomopdo3sl y pacTeHuil u kuBoTHBIX. [losBineHue, pacuser u

BBIMUPaHUE TPy )KMBBIX OPraHU3MOB

2.3

Cucrema OpraHu4eckoro Mupa Kak oTpakeHue 3Boitonuu. OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB
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SBOHIOI_II/ISI YCJIOBCKA. AHTpOHOJ’IOrI/IH KakK HayKa. PaszButne




MPEJICTABICHU O TMPOUCXOXKIACHUMU uYeloBeKa. MeToabl H3y4eHHUS
anTpornioreHe3a. (CXoICTBa M pa3iIuuMs YEIOBEKAa U IKUBOTHBIX.
CucreMaTnueckoe MOJOKEHHUE YETI0BEKa.

JBwxymue cunsl  (pakTopbl) aHTpomoreHesa. HacnenctBeHHas
M3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH,

M3TOTOBJICHUE OPYAU Tpy/Ja, MBIILJICHUE, PEUb

2.5

OCHOBHBIE CTaAMM U BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAJIOMUTEKH,
Yenosex yYMEIbIH, Yenosek IPSIMOXOSLINM, Yenosek
HeaHaepTalbCckuii, YenoBek pa3dyMHbld. Haxoakn ucKomaeMbIx
OCTaHKOB, BpeMs CYILIECTBOBaHMs, 00JIACTh PACHPOCTPaHEHUs, 00BEM

rOJIOBHOT'O MO3Tra, 00pa3 >KU3HU, OpYy AU

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME PACH: EBPONECOUIHAS
(eBpaswmiickas), HErpo-aBCTPAIIOUIHAS (9KBaTOpHANIbHASA),
MOHTOJIOHTHAS (a3maTcko-aMepHKaHCKas). Yeptol
IPUCIIOCOOTIEHHOCTH MPEJCTaBUTENIEH YEI0BEYECKUX Pac K YCIOBUIM

cyuectBoBanus. EnquHcTBO yenoBeueckux pac. Kpuruka pacuzma

Opranu3Msbl 1 OKpy:Karolas cpeaa

3.1

DKOJIOTHSl KakK Hayka. 3aJaud W pas3felibl dKoJIoTHH. MeTroabl
SKOJIOTHYECKUX  HMCCICAOBAHUN. ODKOJIOTHUECKOS MHPOBO33PCHHE.
CpCI[BI O6I/ITaHI/ISI OpI‘aHI/ISMOBI BOJHAaA, Ha3eMHO-BO3I[y1_HHa$I,

[TOYBEHHAs1, BHyTPHOPTaHU3MEHHAs

3.2

Oxonornueckue paktopel. Knaccudukamus s3K010rndeckux (HakTopoB:
abuoTudeckne, OWOTHYECKHME W  aHTpomoreHHele.  JleiicTBue

HKOJIOTMYECKUX (PAKTOPOB HAa OPraHU3MBI
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AGuoTtnueckue  GakTOpBl:  CBET,  TEMIlepaTypa,  BIAXKHOCTD.
@dortonepuonusm. IlpucnocoOnenus OpraHU3MOB K  JIEHCTBUIO

abuoTndeckux (GakTopoB. buorornyeckrue puTMBI

3.4

buotnueckue Qaxtopel. Bunel OHOTHMUECKMX B3aUMOJIEHCTBHIA:
KOHKYpEHLHA, XHITHUYECTBO, napa3uTusm, MyTyaJlu3M,
KOMMEHCAJIU3M (HaxXJIeOHUYECTBO, KBAPTUPAHTCTBO), aAMEHCAIU3M,
HeUTpaM3M.  3HAYeHUE  OMOTHMYECKHMX  B3aWMOJICHCTBHMA  JJIA

CyHICCTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6H_ICCTB3X

3.5

OKOJIOTUYECKUE XAPAKTEPUCTUKHU MOMyJsiMi. OCHOBHBIE MTOKA3aTENH




MOMmyJIAuu: YHUCICHHOCTb, IIJIOTHOCTb, POXIACMOCTb, CMCEPTHOCTD,
npupocT, MuUrpanusi. I[I/IHaMI/IKa YUCJIICHHOCTHU TIIONYJIIIUU U eé

peryJsius

Coo011ecTBa ¥ YKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiectBO opraHu3mMoB — OwuonieHo3. CTpyKTypsl OuoOIeHO3a:
BUJIOBasi, NPOCTPAaHCTBEHHas, Tpodudeckas (mumieBas). Buabl-

noMuHaHTEL. CBSI3U B OMOIIEHO3€E

4.2

Dkojoruyeckue cucreMbl (3kocuctemsl). [lonatue o0 skocucreme u
OouoreoneHoze.  DyHKUMOHAIbHbIE  KOMIOHEHTHI  3KOCHUCTEMBI:
IIPOAYLIEHThI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BeUIecTB U MOTOK
3HEpruu B 3KocucreMe. Tpoduueckue (NMUIIEBBIE)  YPOBHH
skocucteMbl. IlumeBsle nenu u ceth. OCHOBHBIE IOKa3aTeNlH
HKOCHCTEMBI: OHoMacca, NPOAYKLIHA. DKOJOTUYECKHE MHPAMUIBI:
NOPOAYKIUH, YHCICHHOCTH, Ouomaccel. CBOHCTBa  3KOCHCTEM:

YCTOMYHUBOCTD, CAMOPETYJIsIus, pazButue. CyKieccus

4.3

[IpuponHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHUCTEMA
XBOMHOI'O WJIM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE IKOCHUCTEMBI. ATpPO3KOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe M XO34HCTBEHHOE 3HAUYEHHE arpo3KOCUCTEM U
ypOO3IKOCUCTEM.

buopasznoobpasue kak akTop ycrounBoctu 3kocucteM. CoxpaHeHne

OMOJIOrNYecKoro pazHooOpasus Ha 3emiie
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VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuiel, coctaB u
CTpyKTypa Ouocdepnl. JKuBoe BemectBO U €ro  (QyHKIHH.
Ocobennoctu 6uochepsl Kak  T7n00adbHOM  IKOCHUCTEMBI.
Junamuueckoe paBHOBecue M oOpaTHas CBA3b B Ouocdepe.
KpyroBopoTsl BemectB u OHOT€OXMMHYECKHE LHUKIBI AIIEMEHTOB

(yrmepona, a3ota). 30HaIBHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenosedecTBO B Omocdepe 3emin. AHTPOIOTEHHBIE W3MCHCHHS B
ounocdepe. ['mobabHBIE YKOTOTHIECKUE TTPOOTIEMBI.
OcHoBa palMoOHANBFHOTO YIIPABICHUS MPUPOIHBIMU pPECypcamMu M HX

ucnoJp30Banue. Jloctrkenuss OM0IOruy U OXpaHa MPUPOIbI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* buonorus. 11 xmacc. [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u nip.;
[Ton penaxuueit [laceunuka B.B. Axkuronepnoe o6miectBo «M3narenbcTBo

«IIpocseienue»

METOAUYECKHE MATEPHUAJIbI AJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



