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Cpok peanuzanuu 2 roga



HOACHUTEJBHAA 3AIINCKA

[Ipu pa3paboTke MmporpamMmbl MO OWOJIIOTUM TEOPETHUYECKYI0 OCHOBY IS
OTIpe/eTICHUs] TMOAXO0M0B K (OopMHpOBaHHIO cOAEpk aHHsS ydeOHOro mpeameTa
«buonorusty  coctaBuiM: KoHuentryaiabHele nonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JICH, COJEPKaHUsI, PpE3yJbTaTOB OOydYeHUs W
TpeOOBAaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHHUKOB, TIOJIOKCHHSI 00 OOIIHX IEIIX U
MPUHITUIIAX, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSHHUE CHCTEMBl CPEIHETO
obmero oOpazoBanusi B Poccuiickoit Denmeparuu, a TakkKe TMOJOKEHUS O
cnenupuke OMosoruu, €€ 3HAYCHUH B TTO3HAHUU JKUBOW MIPHUPOBI U 00ECTIeueHUn
CYIIIECTBOBAHMS YEIOBEUECKOro oOrecTBa. COrlacHO Ha3BaHHBIM TIOJOXKEHHSM,
OTIpe/IEIICHBl OCHOBHBIC (DYHKITMH MMPOTPAMMBI TI0 OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu Aa€T mTpeACTaBICHUE O TMeiIX, o0 oOmen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEJICTBAMHU
yueOHoro mpeamera «buomorus», omnpenenser 00s3aTENbHOE TPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh M3YUYEHHUsT YUYEOHOTr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30oBaTEIbLHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUJarOITUXCS.

B nmnporpaMmve 1m0 OWOJOTMM TaKXe YYUTBHIBAIOTCA TPEOOBAHUSI K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yjIbTaTam
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOMN
JCATENBHOCTH/YICOHBIX JCHCTBUN OOYYAIOIMIUXCS 110 OCBOCHHUIO COJEPIKAHMS
OMOJOrNYECKOro 00pa3oBaHUsl.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbI YPOBEHB) peaii30BaH
NPUHIMI TPEEMCTBEHHOCTH B HW3Yy4YeHUW Ouosioruu, Omaromaps demy B He
NPOCMATPUBACTCS HANPABJICHHOCTh HAa pa3BUTHE 3HAHWH, CBS3aHHBIX C
GbopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PCHHS,  IIEHHOCTHBIX
OpHEHTAIINN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, IPEACTABICHUI O 3JJ0POBOM
oOpa3e >XKM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpYXaloled MPHUPOIHON cpene.
[ToaTOMy Hapsimy ¢ M3ydeHHEeM OOIICOMOJOTHYECKUX TEOPHH, a TaKKe 3HAHHH O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAaHUE HCIIOJIh30BAHUIO
MOJTYYCHHBIX 3HAHUI B MOBCEAHEBHOM KU3HU IS PEIICHUS MTPUKIAAHBIX 3a/1a4, B
TOM dYHCJe: MPOPUITAKTHKU HACIICJCTBECHHBIX 3a00JeBaHUI dYeJIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS AKOJIOTHYECKU
[1EJIECO00Pa3HOTO TOBENCHHUSI B OKPY)KAIOIIEH MPUPOJHON Cpene, aHaim3a
BJIMSIHUSL XO3SIUCTBEHHOM NIEATENbHOCTH YEJOBEKAa HA COCTOSHUE TPHUPOJHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHHE BHUMAHUS K IPHUKJIAJTHON HAIPaBJICHHOCTH



y4eOHOro mpeaMera «buosorus» MmpoauKTOBaHO HEOOXOIUMOCTHIO 00eCTICUCHUS
YCIIOBUI JUIsl PELIEHUs] OJHON M3 aKTyaJbHBIX 3a/1a4 LIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpenanonaraer (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHUpA.

buonorust Ha ypoBHe cpeaHero oOiero oOpa3oBaHMs 3aHMMAET BaXKHOE
Mecto. OHa obGecneunBaer (OpPMUPOBAHHUE Y OOYYAIOIIUXCA MPEACTABICHUN O
HAay4YHOM KapTUHE MHpA, pacIIUpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJMYUTENbHBIX TPU3HAKAX — YPOBHEBOM OpraHU3alldd U SBOJIIOLMH, CO3MAET
yCIOBUSL  JJIsl: TIO3HAHHUA  3aKOHOB  JKMBOM  HIpUpOIbl,  (HOpMHUpOBaHMS
(yHKUIHMOHATBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe3o0macHoro ooOpasa
KU3HU, SKOJIOTMYECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIICHHS K )KMBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl PEIICHUs BOCIIUTATENbHBIX U
pa3BUBAIOLIMX  3aJad  CcpenHero  oOmero  oOpa3oBaHMs,  COIMAIM3ALUU
oOyuaromuxcs. M3ydyenne Ouonorun obecneunBaeT yciaoBHs i (OPMUPOBAHUS
UHTEIJICKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpBl, CIOCOOCTBYET WMHTErpaly OMOJOTMYECKUX 3HAHUU C
MPEJICTABICHUSMH U3 APYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
u reorpadun. Ha3BanHble MOJOXKEHHUS O MpeJHA3HAYCHWU Y4eOHOTro mIpeameTa
«buonorus» cocTaBUJIM OCHOBY Ul OINpEIeNieHUus IOAXOAOB K OTOOpYy H
CTPYKTYpUPOBAaHUIO €ro COAEpKaHMs, IPENCTAaBICHHOIO B MPOrpaMMe IO
OHOJIOTUH.

Ot60p comepxanust yueOHOro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3MIMHA KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOy4arouiyecsi JODKHBI OCBOMTH 3HAHUSI U YMEHHUS, 3HAuYUMble IJis
dbopmupoBaHusi O0OIIEH KyJIbTYpbl, ONpPEACNSIONIMe aJeKBaTHOE IOBEJACHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOIHOU cpejie, BOCTPEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U TpaKTHYecKoil aearenbHocTH. Ocoboe MecTO B ATOM CHUCTEMe 3HaHUl
3aHHUMAIOT 3JIEMEHTHI COJIEP KAHUS, KOTOPbIE CIIyKaT OCHOBOW JUIs1 (POPMUPOBAHMUS
[IPECTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpA U
[EHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOIOrMYecKoro o0Opa3oBaHMUsL.

CrpykTypupoBaHHE COAEpX aHUs Y4YEOHOro Marepuaga B IpOrpaMMe IIo
OMONIOTHH OCYIIECTBICHO C Yy4YETOM TMPUOPUTETHOIO 3HAYEHHUS 3HAHUUA 00
OTIMYUTEIBHBIX OCOOCHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3alluu U
HBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro nmpenmera «buomorus»
BBIJICJIEHBI CIEAYIOLUE CoAepKaTeNbHble TUHUU: «buonorus kak Hayka. MeToibl
HAayYyHOTO To3HaHMs», «KieTka kak Ouomormyeckas cucreMay, «OpraHu3M Kak



Oouonornyeckas cuctemay, «CucrteMa W MHOTOOOpaswe OpraHUYECKOTO MHPAy,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allud JKUBBIX CHUCTEM pa3HOTO0 paHra W NPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUSA JJIs TPAMOTHBIX JIEUCTBUM B OTHOLIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1enu u3ydeHus yueOHoro npeamera «buomnorus» Ha 6a30BOM
YPOBHE 00E€CTICUMBAETCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OHOJIOTHYECKUX TEOPHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIyKalluX OCHOBOU
st GOpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O
METO/IaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOIINUXCSA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYalOMIMXCS TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIlECCe aHaiIM3a JAHHBIX O IMYTAX DPA3BUTUS B
OMOJIOTUM HAYYHBIX B3IISIIOB, UAEH M MOAXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE y oOydaroumxcss oO0meil KyJbTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa >KUBOW MPUPOABl HAa OCHOBAHMM 3HAHWM M OIbITA, IOJYYEHHBIX NpPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue y O0OydYarONIUXCS YMEHUN WLUIIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSITEIHPHOCTH YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUI;

BOCIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH TTO3HAHHS YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIECHUS K HEW, COOTIOICHUS STUUECKUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIIEOBAHMIA;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TIOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOHN KYJIbTYpbI, 1Uis1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOW JKU3HU IS
OLICHKH TTOCJICACTBUUA CBOEH JIEATEIILHOCTH 110 OTHOIICHUIO K OKPYKAaIOUIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE U COOJNIIOICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzydaemass Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HayUYHBbIE PEIMETHI.



Jiist u3ydenust Onosoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHUs
otBoauTCs 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hegemo), B 11 kiacce — 34
yaca (1 gac B HezieIi0).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW PUPOIbI (HAOII0/ICHHE, SKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KiaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, x. Yorcon u ®@. Kpuk.

Tabmuie! 1 cxeMbl: «MeTo bl TO3HAHUS KUBOU TIPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Mcnonap3oBaHHe pa3IWYHBIX METOJOB MpH
M3YUYECHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOTeoIeHOTHYECKHi ), OnocepHBIi.

JdeMoHcTpanuu:

Tabnuiel 1 cxeMbl: « OCHOBHBIE MPU3HAKU KU3HW», «YPOBHHU OpraHU3alUU
KABOU IPUPOIBDY.

O6opynoBanue: Mmoaenb mosekyibl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAYECKHM COCTaB KIETKH. XUMHYECKHE JJIEMEHTBI: MaKpPOSJEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MuHEpanbHbIe BELIECTBA.

OyHKIMM BOABI W MHUHEpaNbHBIX BellecTB B KkieTke. [lomnep:kanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHUMbIE aMUHOKUCIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MEepBUYHAs, BTOPUYHAS, TPETUYHAS W
YeTBEpPTHUYHAsA CTPYKTypa). XHMHUYECKHE CBOWcTBa OeikoB. buonorunueckue
byHKIMN OEIKOB.



®epmenTtel — Ouonormveckue katanu3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHoctb. KodepmenTtsl. BuraMuHsbl.
OTnuuusa pepMEHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJa0K03a, pubo3a ©  Ae30Kcupudo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MOoJucaxapuibl (Kpaxmani, TJIMKOTEH,
1eJuT0I103a). bruonorndeckue GyHKIUHA YTIIIEBOOB.

Jlumuasl:  Tpurnunepunsl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble cBoiicTBa. buonormyeckue ¢yHkumn JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie kucinotsl: JHK wu PHK. Hyxkneotuaslr — MoOHOMEpBI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JTHK. Crpoenue u pynkiuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMU.

[wuronorus — Hayka o kierke. Knerounas teopust — nmpuMep B3auMOAEUCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. MEeTOIbI U3yUEeHHS KIETKHU.

Knerka xak 1enoctHas »kuBas cuctema. OOmMe TMNpU3HAKUA KIETOK:
3aMKHyTas HapyHasi memOpana, moisekyisl JIHK kak renernueckmii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KJIETOK: »yKapuoTHYecKass M mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MpOoKapHoTUYeCKOM KieTku. Knerounas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnasma u eé
opranouspl. OnHoMmemOpanHsie opranHounabl kietku: OIIC, ammapat ['ombmxw,
mu30coMbl. [loyaBTOHOMHBIE OPraHoOWIbl KJIETKU: MUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM U TulacTua. Bunel mnactun. HememOpanHuble
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynsaTopHbI LEeHTp KieTKu. CTpoeHue sapa: saepHas 000JouKa,
KapuoIlIa3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JlemoncTpanum:

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

Junarpammel:  «PacnipeneneHne XMMUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIE».

Tabmuusr u cxemsl: «llepuonnyeckass Tabauna XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue pepmenta», «Hykmennossie kucinotel. JJHK», «CTpoeHre MoiIeKyJIbl



AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpOeHUEe KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue aqpa KIeTKn», « YTIeBOJbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE HJisi MPOBEICHUS
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «/M3yueHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlaGopatopHass padota No 2. «M3ydeHue CTpOE€HMsI KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi IMOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OMHUCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BeIIeCcTB, WM METa00IM3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JTUCCUMWISIIUSL (9HEpreTUYecKui OOMEH) — JBE CTOpPOHBI €IWHOIO0 Ipoiiecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabou3ma.

Tunsl oOMeHa BeniecTB: aBTOTpO(dHBINA U reTepoTpodHbIii. Poib pepmeHTOB
B OOMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢QotocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHMHTE3a. 3HAYCHUE (HDOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BiusiHue ycnoBuil cpeabl Ha OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €TI0
MIPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3UPYIONIe OakTepuu. 3HAUEHHE XEMOCHHTE3a IS
KU3HU Ha 3emie.

DOHepreTnueckuii oOMeH B KieTKe. PaciiernsieHue BeIIeCTB, BbIAEIECHUE U
aKKyMYJUpPOBAHME DSHEPrud B KIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTDH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmartpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanusi reneruueckoil uHpopmanuu B KIETKe. ['@HETHMYECKUUA KO U €ro
cBoiicTBa. Tpanckpuniusa — matpuunbiii cunte3 PHK. Tpaucmsimus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHoOkucior. Ponb pubGocom B
OounocuHTe3e Oenka.

Hekinerounsie popMbl ku3HU — BUpYyChl. McTopus oTkpbiTus Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOGHHUS H JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHozaedpunura yenoseka (BUIY) — Bo3Oyaurens CIIN/da.



OOpatHast ~ TpaHCKpUIIIUA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUI.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konsnos, /1. 1. Banosckuit, K. A. Tumupsses.

Tabmumel 1 cxembl: «Tunel muTaHus», «Merabomu3amy», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
6aktepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anunkanuun «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounbiii muki, WiIM >KU3HEHHBIM UK KiIeTkd. MHTepdaza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiusi MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL.
JluniouaHeli W TAaIlUIOUJHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XpOMATHIBI.
[utonoruueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wietkun — muto3. Craaum muto3a. IIporecchl, npoucxoadimme Ha
Pa3HBIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruO€Nb KJIETKH — aroITo3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHNe, BET€TaTUBHOE pa3MHOXKeHUE. VMICKyCcCTBEHHOE KIOHMPOBAHUE
OPraHu3MOB, €0 3HAYEHHUE NI CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranun meiio3a. Ilporecchl, NMpoucxoasdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HAYEHHE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHW M sSsUdHUKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrnepMaro30oujl, SHUIEKIIeTKa) — CHEPMATOreHe3 M OBOTCHES.
OCcoOEHHOCTH CTPOCHHS SUIIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBLHOE Ppa3BUTHE
(3MOpuorenes). Jranbl SMOPHOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisanus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPHOHAIIBHOTO PAa3BUTHS: MpPsSMOE, HENpsAMoe (JIMyuHOuHOe). BiusHue



Cpelbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuer um cxembl: «DOpMbl Pa3MHOKEHHUST OPraHU3MOBY, «JIBoiiHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kinerku Oakrepuily, «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounbiit mukimy, «Pemnmukanus JHK», «Mutos»,
«Meio3y», «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOMUTAIONIUX U
4yeI0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpPOIpEnapaThl «CrniepMato3ou bl
MJICKOIIUTAIOLIECTOY, «SHIEeKIeTKa MiIeKonuTarumeroy, «KapuoknHes B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-anIuiukanus «JleleHue KIETKW», MOJAEINb
JTHK, mozenb MetadazHoil XpoOMOCOMBI.

JlaGopaTopHbIe M IpakTHYecKUue padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MuTO3a B KIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaboparopHass pabora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenaparaxy.

Tema 6. HacjiencTBEeHHOCTb U N3MEHYUBOCTH OPraHNU3MOB.

[Ipenmer u 3aaun reHeTuku. Victopust pa3BUTHs T€HETUKHU. Ponb nuronoruu
1 SMOPHOJIOTUU B CTAHOBJICHHHM TE€HETHUKHU. BKiam poccuiickux M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKU. MeETOJbl TEHETUKH (TUOPUAOIOTHYECKUA,
IUTOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKHuii). (OCHOBHBIE TI'€HETHYECKHUE
noHATUA. [ eHeTnueckass CHMBOJIMKA, UCIIOJb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIIEHHbIE . MenaeneM.
MonorubpuiHoe CkKpenBaHue. 3aKoH eAuHooOpa3usi TUOPUIOB MEPBOTO
nokoneHus. IIpaBuno AOMUHUpOBaHUS. 3aKOH paCLICIJICHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [lojIHOE M HEMMOJTHOE JOMUHUPOBAHUE.

JlurnbpunHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHeTdyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEILIMBAHUS.
AHanuzupytolee ckpenuBanue. Vcrnonap30BaHue aHAIU3UPYIOLIETO CKPEIMBAHUS
IUTSL OTIpE/IeNIEHUs TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHMIO T'eHOB. HapynieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHITOBEpA.

XpoOMOCOMHAasl TEOPUSI HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPThI.



I'enetrka mosia. XpoMOCOMHOE OIpeeieHHEe 1MoJjia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['omMorameTHble M TeTeporaMeTHble OpraHu3mbl. HacienoBaHue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3menunBoCTh. BHIbI NK3MEHUMBOCTHU: HEHACJIEACTBCHHASI M HACJIECTBCHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAM(GUKAITMOHHON U3MEHUUBOCTH. BapuaimoHHBIN psij 1 BaprallmoOHHAs KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnenactBenHasi, wiaum TreHOTUNWYECKas, M3MEHYMBOCTh. KoMOuHaTHBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM TMpolecc — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ mpu4YuHbl MyTaluii. MyTareHabie (hakTopsbl.
3aKOH rOMOJIOTHYECKHUX PSAJI0B B HacaeACTBeHHOW n3MeHnurnBocty H. V. BaBumosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3BMEHUYHUBOCT.

I'enernka 4yenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YyeJIOBEKA: reHeaJlOrnuYeCKUM, OJIM3HEIOBBIN, IUTOT€HETUUECKUHM, OMOXUMUYECKUH,
MOJICKYJISIPHO-T€HETUUECKU . CoBpeMeHHOE OIpEICIICHUE TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[111P-ananu3a. HacmeacTtBeHHble 3a0o0jeBaHUS 4YEJIOBEKa: TEHHBIE OOJIC3HU,
00JIe3HU C HACJEJCTBEHHOM MPEAPACHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTruueckue M TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpHUHITUTIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKHA U JICUCHHUS TeHETHUYCCKUX
Oose3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKU B MPEJOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeI0BEKa.

JdeMoHCcTpanuu:

[Toptpertsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaOmumpl W CXEMBL: «MOHOTMOPUAHOE  CKpEIlUBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHUS W €ro IUTOTreHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelHMBaHUEY,
«lluTonoruyeckne  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMonencTBe  alUIeNBHBIX T'€HOB», «l'€HeTHYeckne KapTel pacTeHUH,
JKUBOTHBIX W YeJoBeKay, «l'eHeThka mosa», «3aKOHOMEPHOCTH HacleI0BaHUs,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uYenoBeKka M KMBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukarmonHas W3MEHUYUBOCTHY, «HacnemoBaHue pesyc-
(dakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTD.

OGopynoBaHue: MOJETU-AMIIMKAIMA «MOHOTHOPUIHOE CKPEIIUBAHKEY,
«HemnomHoe nmoMuHMpoBaHuEe», «JurnbpumaHoe ckpenuBanuey, «llepekpéct



XpOMOCOMY», MHUKPOCKOI W MuKporpenapar «J[pozodmia» (HOpMa, MyTaruu
(bOopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I"opox mOoCeBHOIM».

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3yiabTaToOB MOHOTHOPUIHOTO U
TUTUOPUIHOTO CKPEIIMBAHKS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTaxy.

Jlabopatopnasi pabota Ne 6. «M3yuenne MoaupuKanOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOY.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTtauuil y apo30¢puiabl Ha TOTOBBIX
MHKPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHME€ UM aHaIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusa Kak HayKa W MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIU.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTr000pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKAEHUA AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCoBBI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUNM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOJICTBEHHOE
cKkpemuBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaAHUE YUCTHIX JIMHUH.
I'erepo3uc, wnu rudbpugHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHJIMHT.
Otnanénnas rtubpuamsanus W e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIOUAOB. JIOCTMKEHUSA CENEKIMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oOTpaciap MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITarbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHx)eHepusd. Knerounsle KyapTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KnonupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

OKkojornyeckue M ITudeckue  npodmembl. MO  —  reHeTHuYeckH
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. U. BaBuios, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHoB.

TaGauubl u cxembl: kapta «LIeHTpBl TPOUCXOXKIEHUS M MHOT000Opa3us
KyJBTYPHBIX pacTeHuil», «[lopoabl 1oMalmHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas ruopuanzanusy, «Padorsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OObEKThl OHOTEXHOJOTHM», «KileTouHble KyJIbTypsl H
KJIOHHpOBaHue», «K KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJIsiKH TIOJ0B U KOPHEIIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOABI W JOCTHXKEHUSI CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOrvu. BiusiHuEe 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBuzerenbctBa HBomonUuU. [lameoHToNOrMYECKHEe: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHJIOB B IAJIEOHTOJOTMYECKON JIETONHMCH, IEPEXOIHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GpayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuus AMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIE, aHAJIOTHMYHBIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3MblL. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX MyTeHd y BCex
OpraHU3MOB.

OpomtonimonHass teopust Y. JlapBuHa. I[lpennocbUiku BO3HUKHOBECHUS
JapBUHK3MA. JIBWXKylIue CuiIbl 3BONIONMHM BUAOB 1o /[lapBuHy (M30BITOUHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIIEHHAsT N3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAHHE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3BosouH (CTD) u €€ 0CHOBHBIE MOJI0KEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBuxymye cuibl ((hakTOphbl) SBOIIONMK BUJIOB B MPUPOJE. MyTallMOHHBIHI
npolecc M KOMOWMHATHMBHAsT M3MEHYMBOCTb. llomynsimoHHBbIE BOJIHBI U JApedd
reHoB. M3oauust u Murparusi.

EctectBennblii oTO60p — HampaBmsiomuid ¢akrtop sBomounud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtonuu. I[Ipumepsr
MPUCIIOCOOIEHUI Yy opraHu3MoB. ApoMop(h03bl U UAHOATANTALIUY.

Bun wu BugooOpazoBanume. Kpurepun Buma. OcHoBHble  (HOpMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe.

MakpooaBomorusi. DopMbl  IBONIONUMU:  (UIETHYECKAsl, JTUBEpPreHTHas,
KOHBEpIreHTHas!, napasuiesbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HeECHEUaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvs. ATanTUBHAS paiAALIUS.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.
Tabmuuel 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey», «3apobIlin

MMO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI  3a
cymiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTO0Opa3ne COpTOB PACTCHUIDY,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsimuuy»,  «MyTalmonHas

U3MEHYMUBOCTB», «ApoMmopdo3b», «Unmoamantaumu», «OO0mas aereHepanus,
«/IBmxymue cunel 3Bomouun», «Kapra-cxema wmapumpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHKE.

O06opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IUIOOB M CeMsH, KoyuieKuus «lIpumepbl 3allUTHBIX TPUCHOCOOJICHUNA Y
KUBOTHBIX», MOjieNb «OCHOBHBIC HANPABJICHHS SBOIIONUNY», 00bEMHAS MOJENb
«CTtpoeHue roJIoBHOr0 MO3ra 0O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuus «DPOpMbl COXPAHHOCTH
HMCKOIMAEMbIX JKMBOTHBIX M pacTeHUi», Mojaenb ammukanus «llepekpéct
XpOMOCOM», BiIaxHble Impenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTanu GOpMbI KPbUILEB U
OKPACKH TeJNa).

JlaGopaTopHbIe M IpakTHYecKUe padoThbl:

JlabopatopHasi pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onucanue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHMe U Pa3BUTHE KU3HU Ha 3eMm.ie.

JloHay4dHble TPEACTABICHUA O 3apOXKIACHUU >KU3HH. HayuyHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOHOreHe3 W MaHcHepMus. XUMUYECKas
3BOMIONMS. AOHMOT€HHBI CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMUUECKOM 3BotoIMU. HavanbHbie 3Tansl
ouonoruueckor sBosroruu. ['mnoreza PHK-mupa. dopmupoBanre meMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MNPOTOKJIETKH. [lepBble KIETKM W KX SBOJIOLUSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa u €€ TMepuoabl: KEeMOPHUHCKHH,
OPAOBUKCKHUH, CHITYPUHNCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301icKkas 3pa 1 €€ NeEPUOIbl: TPUACOBBIN, IOPCKUI, METIOBOM.

KaliHo3o0Mickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOTE€HOBBIN.



XapakTepucTuka KiMMaTa U TeoJOTMYecKuX mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTENIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBNIeHHE, paclBET U BEIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak OTpakeHue 3BOIoUUU. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHuil o
MIPOUCXOXKJIEHUH 4YeJoBeKka. Meroabl H3yudeHus aHTponoreHe3a. CxonctBa
pa3IuyMs YeI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JIBroKky1ue cuwibl  (axTopsn) AHTPOIIOrEHE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTEeCTBEHHbIM o0TOOp. OOIIEecTBeHHbIH 00pa3  KU3HH,
M3rOTOBIICHUE OPYIUH TpyJa, MBILUICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenblid, Yemoek npsaMoxoasmui, YemoBek HeaHIEPTAIbCKHM, YenoBek
pa3yMHbIil. Haxoaku HCKOMaeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJIOMJHAsA  (PKBATOpUAJbHAas),  MOHTOJOUAHAsS
(a3uarcko-amepukaHnckasi).  UepTsl  NPUCIOCOOJIEHHOCTH  TMpEJCTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHMSM CYIIECTBOBaHUs. EAMHCTBO ueloBedeCKUX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

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

Tabmumel 1 cxembl: «Bo3aukHoBeHne CoTHEYHOM cUCTEMBI», «PasButume
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKuUBOTHas  KieTkay,
«IIpokapuornueckas Kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YeIOBEKa M YeJI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOIMYECKUMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKay», «llpeBHenmue moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JIOJIN», «HET0BEYECKHUE PACHDY.

O6opynoBanue:  Mmymsiku — «[IpoucxoxkaeHue — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEepTajablld, KPOMaHbOHLA), CIEHNKH WIH
M300pKEHUS] KaMEHHBIX OpyJIud TEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpeOina), TeoxpoHoJiorHueckass Talnuma, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbIe M IpakTHYecKUue padoThbl:

[Ipaktruueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTaTKOB PACTCHHUH U
KUBOTHBIX B KOJUIEKLIUSX).



DKCKypcHUs «IBOJIOIUSI OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIM WA KpaeBETUECKUN My3eH).

Tema 3. Opranu3Mbl 4 OKpYy:KaIias cpeaa.

DKoJIorus Kak Hayka. 3aaqyd ¥ pa3Jeibl 3KOJOTUH. MeTOobl 3KOJIOIrMYECKUX
HCCJIEI0BAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, Ha3€MHO-BO3/YIIIHAs, TOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonornyeckue (aktopel. Krnaccupukanuss 3KOJOTHMYECKHX (PAKTOPOB:
abuoTnueckue, OMOTHYECKHME U aHTpONoreHHble. JlelcTBHE HKOJIOTUYECKUX
(aKTOpOB Ha OPTAaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEWCTBUIO  A0MOTHYECKHX  (DAaKTOPOB.
buonornueckue puTMBI.

buotnueckue (bakTopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HadeHHE OWOTHYECKHX B3aUMOICHCTBHHN JUIS CYIIICCTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU nomyisuud. OCHOBHBIE TOKa3aTeNH
NOMYJISILUNA: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanys. J[mHaMrka 4YuCIEHHOCTH MOIMYJISIUU U €€ PeryIsius.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuuel u cxemsl: kapta «lIpupoansie 30Hb1 3emun», «Cpenbl oOUTaHUS
opranusmoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISuU HHDY30puu-Ty henbku», «llumiessie nemnmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas padora Ne 3. «Mopdosiornyeckre 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHHS.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrnueckas pabota Ne 2. «Iloncyér mI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
PaCTEHHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0THYECKHE CHCTEMBI.

CooO1iectBO Opranu3mMoB — OuoineHo3. CTpykTypbl OHOLIEHO3a: BHIOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [lonsitue 00 »sKocucreme u
ouoreonieHoze. DOYHKIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOAYLEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU JKOCHUCTeMBI. [luieBbie 1emu W CeTH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBI: OMoMacca, MNPOAYKIUS. IKOJOTHUYECKHE
nUpamMubl: MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMUYMBOCTB, CAMOPETYJIALMS, pa3BuTHE. CyKLIECCHS.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
WJIM IIMPOKOJIUCTBEHHOIO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpa3zue kak @akTop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pazHOOOpasus Ha 3emle.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHMochepb Kak
ro0abHOM 3KocHucTeMbl. [[MHaMuuyeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BemECTB U OMOr€OXMMHYECKUE LIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMiau. AHTpoIroreHHbie U3MEeHeHus B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.

CocyiiecTBOoBaHUE MPUPOIBI 151 YEJI0BEUYECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBa palioOHATBHOTO
yIOpaBJICHUST TPUPOJHBIMU pecypcaMud M HX UCHOJIb3oBaHUE. JloCTHXeHUs
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuuer u cxemsl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobOmiectBa», «llenmu nuTanusy, «IKOJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenosek», «IKOCUCTEMA MHPOKOIUCTBEHHOTO JIeca», « DKOCHCTEMA
XBOWHOro  jeca», «buomneHos Bomgoéma», «ArpoueHos», «lIpumepHsie
aHTPOIIOTEHHbIE  BO3JCUCTBUSL Ha mOpupoay», «BaxkHeillme HUCTOYHUKH
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHelIlass cOCTaBIIAIOMIAS
ounochepr», «DakTopel Aerpaganuu mnousy, «llapHukoBeiil 3¢ dexT», «DaKkTopsl
pPaAMOAaKTUBHOTO 3arps3HeHus Ounochepb», «OOmas crTpykrypa Ouochepsn,
«PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopot azota B IpUpOAE».

O6opynoBanue: Mopelb-anmukanus «Tunuuasle OMOLEHO3b», Tepdapuii
«PacturenbHbBIe COOOIIECTBAY, KOMUICKIINN «bHolieHo3», «BpeauTenn BaxkHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMU pACTeHUH W
KUBOTHBIX, PUHAAJIEKAIINE K Pa3HbIM HKOJOTMYECKUM TpyIIaM OJHOrO BHUA,



Kpacnas xuura Poccuiickoit ®Denepanuu, u300pakKeHHS OXpaHSEMBIX BHUIOB
PAcTEHUI U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaTam
OCBOGHHUS  OOyYalOIIUMHUCS TPOrpaMM  CpemHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs mnpeaMmera «buosorus»
BBIJICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YJarOIUMUCS POCCUUCKOMN
rpakJaHCKOW MJIEHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNICHUI0, HaJM4he MOTHUBAMU K  OOy4YeHHI0  OHOJoTHhH,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATULMN Pa3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJOTUYECKOTO  00pa3oBaHWs, HAJIWYUE OSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUSA Npenmera «buonorus» mocturatorcst B
CANHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JACATEIBPHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM TMO3UMLUHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IIPABONOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy ITOKOJICHUIO,
B3aUMHOI'O0 YBaXKCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJUIMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Deneparnuu, npupoae u
OKPYXarouIen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS YyuyeOHoro mpeamera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUaIOIINXCsI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, pacUIUpPeHHE >KHU3HEHHOTO
ONbITA U OMbITA JICITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIUNA 00YUaIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U IIPaBONOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMIPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJbHBIX 3aJ/1ay, BHITOJTHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU H
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TMO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OMNIMOHEHTOB TMpPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU WUJICHTUYHOCTH,
aTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH II€pel
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccruu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWUOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX ICHHOCTEW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIE peIIeHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIA;



MMOHMMAHHUE 3MOIMOHATBHOTO BO3/ICMCTBUS JKMBOI MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHUE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

S) ¢usnyeckoro BocnuTraHus, GOPMHPOBAHMSA KYJAbTYPbI 310POBbS U
3MOIHMOHAJIBLHOIO 0JIaronoJIy4ns:

NOHMMaHUE W peanus3alus 370pOBOr0 U 0e30macHoro obpasza KU3HU
(3m0poBO€  TIHUTaHHWE, COONIOJIEHWE TUTMEHUYECKHMX TpaBUJl W HOPM,
cOaJlaHCUPOBAHHBIM PEXUM 3aHSATUM U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHWE IIEHHOCTH TPAaBUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHHME TOCIEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSAT TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3inuuHbIM cepam mpodeccuoHaTbHON AESTETbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud ©  PEealn30BBIBATH
COOCTBEHHBIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 1I€JIeCO00pa3HOE OTHOIICHHE K TNPUPOJAEC KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI DKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
[JIJAHUPOBAHMUSI TIOCTYNIKOB K OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA IS
OKpY>KaroLIEN Cpebl;

OCO3HAHHME TJI00aIBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST W YMEHHUS TpU PEIICeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJONOIb30BaHUEM  (COONIOACHHE  TpaBWJ  TMOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE  HEINpUATUE JCUCTBHUM, NPUHOCAIIMX BPEd  OKPYNKaroUIEH
OPUPOAHOU Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIE SKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPETOTBPAIIATh UX;

HaJIM4HME PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHUS, SKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEeATEeNbHOCTU HKOJIOTHUUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEIbHOW, KOMMYHHKAaTUBHON M COLUUAIBHOU
MIPaKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTUYECKOMN JAEATEIBHOCTH HKOJIOTMUYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJOre
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJbTYphl KaK CpPEACTBa
B3aUMOJEHCTBUS MEXIY JIFOAbMU U MTO3HAHUS MUPA;

MOHUMaHUE crneuu@uKku OHOJOTUM Kak HayKd, OCO3HaHUA €€ poJiu B
(OpMHpPOBaHUH PALMOHATBHOIO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
NpEeJICTaBICHUS 00 OKpYXarolleM MHUpe Kak O €IMHCTBE MPUPOJbl, YEIOBEKA U
oOmiecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAUMMOCTH OMOJIOTUU AJII COBPEMEHHOM UMBHIM3AIUU:
o0ecriedyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA MyTe BbIX0JIa U3 IIO0ANIBHBIX 3KOJIOTHUYECKUX MPoOIeM U
o0OecrieueHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUH OHUOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUST OOIIEl KyJbTYphl, €CTECTBEHHO-Hay4YHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMHUPYEMOM
IpU U3y4YEHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHUS JUIsl aHaidu3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIEro MHUpPA M MPOUCXOMISIINX B HEM M3MEHECHU,
yMEHHUE JielaTh OOOCHOBAaHHbBIE 3aKIIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHUS IS
pemIeHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATENbHOCTh MHIUBUIYATbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENMPEpPhIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU MO OHUOJOTUU B
COOTBETCTBUHM C KM3HEHHBIMH MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIIOYAIOT: 3HAUYUMbIe JUJI1  (OPMUPOBAHUS MHMPOBO33PEHUS OOYyHArOIIUXCS
MEXIUCIUIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPAXKAIOIINE
LEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky MeTOJ0B MO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILLECTBO, YHEPTHUsI, SBICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIe/OBaHNe,  HAONIOJIEHUE, HU3MEpPEHHe,  DJKCIEPUMEHT ©  JPYTUx),
YHUBEpCAJIbHbIE y4eOHble JAeHCTBUS (MTO3HABaTENbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), 00ecIeunBaroIIne dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAIBHOW KOMIETEHIMU OOYyYaroluxcsi, CIHOCOOHOCTh
o0yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC MEXTUCIIUTUITMHAPHBIC,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAJIbHbICE y4yeOHBbIE JICHCTBUS B
MO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEero
00pa3oBaHUsl TOHKHBI OTPAXKaTh:

OBaanenne YHHUBEPCATbHBIMHA yueOHbIMH NMO3HABATEIHLHBIMU
AeCTBUSIMM:

1) 0a30Bble JJOoruvyeckKue JaeicTBUsI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHUSI, KiIacCU(pUKaIKU, 0000IIEeHNs ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACISATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpeNeNaATh LeNu JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI AECSITEIbHOCTU C TOCTABJIECHHBIMHU LIEIISIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE TMOHSTHUS sl OOBICHEHUS (PAKTOB U SIBJICHUU
KUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
AHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa IS npeACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMH  PA3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUMN 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KU3HEHHBIX MPOOIIEeM.

2) 0a3oBbIe MCCIIE0BATEIbCKUE 1eHCTBUA:

BJIQJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHuss MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IIOMCKY METO0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIE BUbl JESATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX M COL[UAIbHBIX TPOEKTOB;

(GopMHUpPOBaTh HAYUYHBIM TUI MBILIUIEHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
NESATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IPUUMHHO-CJIEJACTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIeHUs, HaXOAUTh APTyMEHTHl IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHBIN TOUCK MepeHoca CPEeACTB U CIOCO00B
JEeUCTBUSI B TPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTHYECKYIO OOJacTH
KU3ZHEJIEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAsiaraTb OpUrHHAJIbHBIE MOAXOMbl U PEIIEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmManmen:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMauu (TekcTe yueOHOro
nocoOus, Hay4HO-NOIYJSAPHOW JUTepaType, OMOJIOTMYECKUX CJIOBapsiX H
CIpPaBOYHMKAaX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B VHTepHeTe), aHalIM3upoBaTh



HH(OOPMAITUIO PA3TMYHBIX BUOB U (OPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(GhOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE |
otbope Ouosorndeckoi MHMOpMaluK, HEOOXOAUMOM ISl BHIMOJIHEHUSI YU4€OHBIX
3a/ay;

NpUOOPETaTh OMNBIT MCIOJIb30BAHUS HMHPOPMAIUMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJbTYPYy aKTHBHOTO MCITOJIB30BAHUS PA3TNIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANIbHYIO  (GOpMYy  TPEACTABICHUS
ouosiornvyeckor nHGpopmaruu (CXemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA TpH paboTe C
Ononornyecko WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HAKW U CUMBOJBI, (OPMYJbl, aOOpeBHATypy, HOMEHKIATYpY,
UCTIONB30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWSA W 3alUThl  WH)OpMmaIuwy,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enmne:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IPEaiaracMoiu
3a/lay, YIYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH MO3UIHUNA APYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUs, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(IMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBUSI, TTIOHUMATh
HaMEPEHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMAaTh M HCIIOJIL30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIWBHIYaIbLHOU
paboTHI MPU PEIICHUH OMOJIOrUMYECKON MPOoOIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX NEHCTBUN C YYETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)I0TO YjeHa KOJUICKTHBA;



IPUHUMATh LEJIA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIATH IUIaH ACHCTBHIA,
pacnpenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHABI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TO3UWLUUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPAaTETMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS I BBIABICHUS MNpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX IO OTHOLICHHUIO K KUBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NIE€SITEIbHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbHON
NESATENbHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pELIEHUS NOpoOsieMbl €  Y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

COoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HBIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TIO3HABAaTEJIbHOM  peQUIeKCMW Kak  OCO3HaHHUS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCIOJB30BaTh NPUEMBI pe(IIEKCUU JUIsl OLIEHKUM CHTyaluHd, BbIOOpa
BEPHOT'0 PELLECHUS;

yMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX I[PU AaHAJIU3€ pPE3YJIbTAaTOB
NEeSATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M AapryMEHTBl APYTMX IPU AaHAJIU3E pPE3YJbTAaTOB
NEeSATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU JPYTOro YeJOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupruyeckue sl yueOHoro npeamera «bruonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI 10 OCBOCHMIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JACSITEILHOCTH O MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHHUIO 3HAHUW B PA3NIMUHBIX YUYEOHBIX CUTYyallUsiX, a TaKK€ B pEasIbHbBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI IO F0J1aM 00yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOT'O
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUHU, (PYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJIepKaHUE OMOJIOrMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboian3M (O0OMEH BEIIECTB M MpeBpalleHUuE
HHEPTUHU), TOMEOCTa3 (CaMOperyJssiiys), YPOBHEBAasI OpPraHU3aIus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JIaraThb OWOJIOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAsI, IIEHTpajbHAas JIOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u yueHus (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTteHuit H. V. BaBuiioBa), onpenensars rpaHUIIbI
WX MPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOII0/IEHHUE U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IMPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHME  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX



pe3yJIbTaTOB, MCHOJIb30BAaHHBIX HAYUYHBIX MOHSATHI, TEOPH U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUS SHEPIrUU B KIETKe, (OTOCUHTE3A,
IUTACTUYECKOTO0 M HIHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHS, WHAMBUIAYAJIBHOIO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JUIsl IPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIpl0 oOecrieyeHus: 0e30MacHOCTH CBOEro 3J0pPOBbS U 310POBbS
OKPY KaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOIO MOBEJIEHUS B OKPYIKAIOIIEH
OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUMN
COBpEMEHHOW  Ouonoruu OMOTEXHOJNOTUI i1 PalUOHAIBHOTO
MPUPOOTNOIB30BAHNUS;

YMEHUE pellaTh JJIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
IUTUOPUHOE CKpPELIMBAHUE, CIEIUIEHHOE HAaclleJOBaHUE, COCTaBIISTH CXEMBI
MOHOTHOPUTHOTO CKPEIMBAHUS IS MPEJCKa3aHusl HACIeAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKUE PpadOThI, COONIOAATH
mpaBuia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPIPETUPOBATH HUHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAHMs, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpMaLUU, HAyYHO-IOIYISIPHbIE
MaTepuasbl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJIEeIOBaHUN B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOUICHMUS,
00001m1ast OMOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh TOHATHITHBIN armapaT OHMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHbIX HAayK, B (DOPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIA/J€ POCCUUCKHUX H
3apyOEKHbIX yUEHBIX-OMOJIIOTOB B  pa3BUTHE OWUONOTUM, (PYHKIIMOHATBLHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHATHUM:
BUJ, TIOMYJISKSA, TeHOGOH/I, SBOJIOLHUS, JBIKYIIUE CHUIIbI ((DaKTOpBI) IBOIIOINH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPHI,



JKOCUCTEMA, IMPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTHl, LENu IUTAHUs,
HKOJIOTHYECKas Mupamua, OMoreoleHos3, onocdepa;

yMEHUE H3JIaratb OWOJOrMYecKue Teopuu (PBOJOLMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUS DHBOJIIOLMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoasieBoro cxoactea K. M. bspa, depenoBanus TJIaBHBIX HaIpaBICHUN M
nyteit sBomon A. H. CesepiioBa, yuenuss o 6uocdepe B. M. Bepnaackoro),
ONpPEAEATh TPAHUIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHMS B OMOJIOTMU: HAOMIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB U SIBICHUW, OPraHU3alUs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJy HCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX
pEe3yJIbTATOB, WCHOJIb30BAHHBIX HAYYHBIX IMOHSITHUWA, TEOPUHA U 3aKOHOB, YMECHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIbTATOB;

YMEHHUE BBIIECTATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OHMOJIOTMYECKUX
OOBEKTOB: BUJOB, MONYJALMHA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pPA30BaHMS, MPHCIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS OKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI, IEepeHoca
BEIIECTB M TOTOKA JHEPIMU B DKOCHUCTEMAX, AHTPONOTCHHBIX H3MEHECHUH B
AKOCHCTEMAX CBOEW MECTHOCTH, KPYrOBOPOTAa BEIIECTB U OHMOr€OXUMHYECKHUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSATH MOJTYYEHHbIE 3HAHUS I OOBSCHEHUS OWMOJIOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUI NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEIpl0 oOecreyeHus: Oe30MacHOCTH CBOEro 370pPOBbS U 310POBbS
OKPY>KaIOLIUX JII0JIei, COOTIOIEHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
OPUPOAHON Cpele, MOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHXKCHHIM
COBPEMEHHOW OMOJIOTHH JIJIsl pAlIMOHATIBHOTO PUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHE 3a/1aud, COCTABJISATh CXEMBbI
MepEeHOCa BEIIECTB U YIHEPTUH B IKOCUCTEMaxX (LIeTH MUTaHUsA);

YMEHHUE BBINOIHATh JA0OpPATOPHBIE U MPAKTUUYECKHE pabOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OIIEHMBaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KAaHMs, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHbIE
Marepuaibl),  paccMaTpuBaTh  IJ00AJIbHBIE  DKOJOTHYECKHUE  MPOOJIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOIICHMS,
000011as 6MOJIOTMYECKYI0 MHPOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh NOHATUITHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacoB
DJIEeKTPOHHBIE
IMpakTnyeckn
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne n/m KontpoibHbie | emn
NMPOrpamMMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI JabopaTopHbie
pecypcbl
padoThbI
bu6mmoreka [JOK
1 b 2 1
HONIOTHA KaK HayKa https://m.edsoo.ru/7f41¢292
2 JKuBble cHCTEMBI M UX OpTaHU3AIHAS 1 bubmotera [JOK
p H https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTAaB M CTPOCHHE KIICTKH 8 2 bubmmorexa [OK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKHM3HEACATENBHOCTS KIETKH 6 ! https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHME 1 MTHIUBUAYAJIbHOE pa3BUTHE 5 ) bubnuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacaencrBeHHOCTS M N3MEHUYHBOCTD 2 4 bu6mmorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
P 1 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 9




11 KIIACC

KoanuyecTBO 4acos

DJIEeKTPOHHBIE
IIpakTnyeckue
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m KoHTpo/bHBI "
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl JabopaTopHbie
pecypchl
padoThbI
bubmuoreka [IOK
! IBOIONHOHAs OHOTOTHS ? 2 https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 9 1 1 bubnuoreka LIOK
3emite https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpy:Karolas cpeaa 5 3 bubmmorexa [IOK
p Py Hast Cpent https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
4 Coo0miecTBa U IKOJIOTUYECKUE CHCTEMBI 9 1 hitps://m.edsoo. ra/7f4l cc74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 6







IHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos i JIeKTPOHHbIE
ara
Ne undgpoBbie
Tema ypoka Konrpoasbnbie | IlpakTHyeckune | H3YUCHH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypchl
buonorus xak Hayka. CBs3b OMOJIOTHN
¢ 0OIIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HAyKaMH,
. . . bubmuorexa [JOK
bunocodueit, STUKON, ICTETUKON U
1 aBoM. Posth G100 1 https://m.edsoo.ru/863¢6122
npaBoM. Posb Guosioruu B
P N . https://m.edsoo.ru/863e632a
(dbopMUPOBaHNUN COBPEMEHHOM HAay4YHOI
KapTuHbI Mupa. Cucrema
OHOJIOTMYECKHUX HayK.
MeTo1bl TO3HAHUSA KUBOM
npupojbl.IIpaktnyeckas padora Ne 1
2 Hcnonb3oBanue pas €TOJ10 1 1 bubmmorexa [JOK
«Vcnonp3oBanu JTUYIHBIX METOJIOB
P https://m.edsoo.ru/863e6122
MIPU U3YYCHUH OUOJIOTUYECKUX
00BEKTOBY
3 JKussbie cuctembl (OMOCUCTEMBI) KaK 1 bubnuorexa [JOK

peaMET U3ydeHusi OUOIOTUH.
OTan4ne KUBBIX CUCTEM OT
HeopraHuyeckoi npupoasl.CBoicTBa
OMOCHCTEM M BX pazHooOpasme.
YpoBHU opraHu3anuu OMOCUCTEM:
MOJIEKYJIIPHBIN, KIIETOYHBIH,
TKaHEBBI, OPraHU3MEHHBIN,
NONYJIILMOHHO-BUAOBOM,

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




SKOCUCTEMHBIN
(OuoreoneHOTHYECKH ), OMOC(EPHBIH.

XUMHYECKHHM COCTaB KJISTKH.
XUMHUYecKHe 3JIEMEHTHI:
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI.
Bona u MuHepasibHbIE BEIIECTBA.
OYHKIIUA BOJBI U MUHEPATBHBIX
BeIeCTB B KieTke. [lomnepxanue
OCMOTHYECKOI0 OayiaHca.

bubmnoreka 1IOK
https://m.edsoo.ru/863e674¢

benku. CoctaB u cTpoeHue OEJKOB.
AMUHOKHUCIIOTBI — MOHOMEPHI OEIIKOB.
HeszameHnMEbIe 1 3aMEHUMEBIE
AMUHOKHCIIOTHl. AMHUHOKHUCIIOTHBIH
COCTaB. YPOBHU CTPYKTYphI O€IKOBOM
MOJIeKyJIbl. XUMHUYECKHUE CBOICTBA
OenkoB. buonornueckue GyHKIMHA
OCIIKOB.

Bbu6mmorexa [JOK
https://m.edso00.ru/863e6b72

depMeHTBI — OMOJIOTUYECKHE
karanusatopsl. CTpoenue dhepmeHTa:
aKTUBHBIN LIEHTP, CyOCcTpaTHas
cneruduaHocTsb. KodepmeHTsI.
Burtamunsl. Otnndns GepMeHTOB OT
HEOPraHMYEeCKUX KaTalu3aToOpOB.
JlaGopatopHas padorta Ne 1 «M3yuenue
KaTaJIMTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiIa3bl UIN
KaTaJasbl)»

bubmnoreka 1IOK
https://m.edso00.ru/863e6b72

YrneBodsr: MOHOCaxapuahbl,
JUucaxapuJbl U IMOJIMCaXapHIbl.

bu6moreka [IOK
https://m.edso00.ru/863e6870




buonornueckue QpyHkuun
yri1eBoAOB.JINIIUABL: TPUTITHLIEPUIBI,
dbocdonunuabl, CTepoOUIbL.
I'unpoduasHO-TUAPODHOOHBIE
cBoiicTBa. buonornyeckue pyHkuuu
aunuaoB. CpaBHEHUE yTIIEBOJIOB,
OEJIKOB U JIMMTUA0B KaK UCTOYHUKOB
SHEpIUu.

Hyxkneunoseie kucnotsl: JJHK n PHK.
Hyxneotuasl — MOHOMEpBI
HYKJIEMHOBBIX KUCHOT. CTpoeHue u
¢yukuuu JJHK. Ctpoenue u pyHKIuu
PHK. Buast PHK. AT®: ctpoenue u
byHKINN.

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

[{uTonmorust — HayKa O KIJIETKE.
Knerounast Teopust — mpumep
B3aMMOZEHCTBHS uaei 1 PakToB B
Hay4YHOM IO3HaHUU. MeTO/Ibl U3YUCHHUS
KJICTKH.

bu6mmoreka [JOK
https://m.edsoo.ru/863e6e88

10

KieTka kak 1enocTHas )KMBasi CUCTEMA.
OO61re npu3HaKy KJIETOK: 3aMKHYTast
HapykHas MmemOpaHna, mosiekyssl JJHK
KaK TeHEeTUYECKUH anmnapar, CucTeMa
cuHTe3a Oenka. TUMbI KIeTOoK:
3yKapuOTHYECKas U
npokapuotudeckas. OcoOeHHOCTH
CTPOEHHUSI MPOKAPUOTHUUECKOMN KIETKH.
Knerounast crenka 6akTepHid.

11

CtpoeHue 3yKapuoTHYECKOM KIETKH.

bu6mmoreka [JOK




OCHOBHBIE OTINYMS PACTUTEIBLHOM,
YKUBOTHOM ¥ TPUOHOMN
KJIeTKU. I [OBEpXHOCTHBIE CTPYKTYPhI
KJIETOK — KJIETOYHAsl CTEHKA,
[JIMKOKAJIMKC, UX (DYHKILIHU.
[Tnazmarnueckas MmemMOpaHa, eé
cBoiicTBa 1 pyHKIMH. LluTonnazma u
e€ opranounasl. OTHOMEMOpaHHbBIE
opra"ouas! kiaetku: JIIC, annapar
INonbaxu, IM30COMBI.
[losryaBTOHOMHBIE OpraHOUbI KIETKU:
MUTOXOHJIPUH, TUTACTUIBI.
[Ipoucxoxaenrne MUTOXOHAPUI U
wiactug. Bunasl mnactun.
HemeMOpanHbIe opraHoOU bl KIIETKH:
puOOCOMBI, KIIETOYHBIHN LIEHTP,
LHEHTPUOJIN, PECHUYKH, KTYTUKH.
@YHKIMM OPraHOUJOB KJIETKH.
Bxnrouenust. Spo — perynsaTopHsIi
1eHTp kieTku. CTpoeHue sapa:
saaepHas 000J104Ka, KapuoIuia3ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI
JlaGopaTtopHas pabora Ne 2 «M3yuenue
CTPOEHHUS KJIIETOK paCTEHUH,
JKUBOTHBIX, TPUOOB 1 OaKTepui 1o/
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpEenapaTax u uX OMUCAHUE»

https://m.edsoo.ru/863e6f0
https://m.edsoo.ru/863e716¢

12

OOMEeH BeIEeCTB, HIIM METa00JIM3M.
Accumusinyst (T1acTUYecKuit OOMeH)
U TUCCUMWISILUSA (HEPreTUYEeCKU

bu6mmoreka [IOK
https://m.edso00.1u/863e766¢




00MEH) — JIB€ CTOPOHBI STUHOTO
nporiecca Meradbonm3ma. Posb 3aK0HOB
COXpaHEHHS BEIIECTB U SHEPTHH B
NOHUMaHHUU MeTa0oau3Ma. THIbI
oOMeHa BelIeCcTB: aBTOTPODHBIN U
rerepoTpodHbIid. Pons pepMeHTOR B
oOMeHe BeIIeCTB U MPEeBpaICHUH
SHEPIHHU B KJICTKE.

®otocuHTe3. CBETOBAs U TEMHOBAs
da3bl porocunTesa. Peakiyu
dboTtocunTteza. IHPEKTUBHOCTD
¢dorocunTeza. 3HaueHue POTOCUHTE3A
JUTSL )KU3HM Ha 3emute. Brimsiaue
yCIIOBHH cpefibl Ha (POTOCHHTE3 U

bu6mmoreka [IOK

13 CIIOCOOBI MOBBIIICHUS €r0 https://m.edso0.1u/863e7¢98

MPOJYKTUBHOCTH Y KYJIbTYPHBIX

pacTeHui. XeMOCUHTES.

XeMOCHHTE3UpYIoLIe OaKTEpHH.

3HayeHue XeMOCHHTE3a JJIs )KU3HU Ha

3emie.

bu6mmoreka [JOK

14 Konrponpras padora 1 https://m.edso00.ru/863e796¢
15 DHepreTuvyeckuii 0OMEH B KIIETKE. bubnmoreka [JOK

Pacmienienue BemecTs, BbIIEICHUE U
AKKyMYJINPOBAHHME SHEPTUU B KIIETKE.
OTanbl 3HEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxeHue u ero BUIbI.
Kucnoponnoe oxucnenue, win
KJIETOYHOE JbixaHue. OKUCIUTENbHOE

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




dbochopunupoBanue. IHPEKTUBHOCTD
SHEPTeTHYECKOr0 OOMEHa.

16

Peaknun MaTpu4HOro CHHTE3A.
I'enetnueckas nadopmanus u JTHK.
Peanuzanus renernueckoin
uH(dopMaIuu B KJIeTKe. [ eHeTnyeckuii
KO/ M €T0 CBOMCTBA. TpaHcKkpunius —
Marpuunblii cuHte3 PHK. Tpancnsius
— O6uocuHTe3 Oenka. JTamnbl
Tpancnsnuu. Konuposanue
aMuHOKUCIOT. Ponb pubocom B
O6uocuHTese OenKa.

bu6mmoreka [JOK
https://m.edsoo.ru/863e796e

17

Hexnetounsie hopMbI )KU3HU —
BUPYCHI. VICTOPHS OTKPBITHSI BUPYCOB
(1. Y. iBanoBckwmit). OcoOOEHHOCTH
CTPOEHHS U )KU3HEHHOTO 1IMKJIa
BUpycoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U Y€JIOBEKa,
BbI3bIBaEMbIe BUpycaMu. Bupyc
uMMyHoaeduiuTa yenoseka (BUY) —
B030yautens CIIMa. O6parnas
TPAHCKPHUIILIKSA, peBepTa3a U HHTErpasa.
[Ipodunaktuka pactpocTpaHeHUs
BUPYCHBIX 3200JI€BaHU.

bu6mmoreka [IOK
https://m.edsoo.ru/863e7540

18

DOpMBI pa3MHOKCHHSI OPIaHU3MOB:
Oecnoioe U moiaoBoe. Buapl Oecmonoro
Pa3sMHOXKEHUS: JIeJICHHE HaIBOE,
[TOYKOBAHHUE OJHO- U MHOT'OKJIETOYHBIX,
CIopoo0Opa3oBaHKe, BEr€TATHBHOE

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e




Pa3MHOXKCHHUC. I/ICKYCCTBCHHOG
KIIOHUPOBaHUE OPraHU3MOB, €TI0
3HAa4YCHUC OJIA CCIICKIUHU.

19

KeTouHbIH UK, HITH KH3HESHHBIH
nukI kietku. MaTepdasza u Mutos.
[Iponecchl, mpoTeKaroue B
uHTepdaze. Permmukanus — peakuus
MarpuuHoro cuntesa JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN Habop —
KapuoTull. JUTUIOUIHBIN U
rarIouIHBI XPOMOCOMHBIE HAOOPBI.
XpomaTtuasl. [{luTonornueckue 0CHOBBI
Pa3MHOXKEHUS U UHAUBUIYaJIbHOTO
pa3BUTHs opraHu3MoB. Jlenenue
KIETKH — MUTO03. CTal MHUTO3a.
[Ipoueccel, MPOUCXOASIINE HA PA3HBIX
cTaausax MuTo3a. buonornueckuit
cMbIci muto3a. [Iporpammupyemast
rubens KIETKH —
anonto3.JJaboparopnast padora Ne 3
«Ha0mromeHre MUTO3a B KIIETKAx
KOHYHMKA KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4

20

[TonoBoe pa3MHO)KEHUE, €r0 OTIINYUS
ot 6ecnonoro.Meiio3. Craguu Meiiosa.
[Iporeccrl, mpoucxoAsIIre Ha CTAIUAX
Meno3a. [loBenenne XxpoMocoMm B
merose. Kpoccunrosep.
bronornaeckuii CMBICH U 3HAUECHHE

bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a




Meiiosa.

21

["ameTrorenes — nporecc 06pazoBaHus
MIOJIOBBIX KJIETOK y JKHBOTHBIX.
[TonoBeIe *kene3bl: CECMEHHUKH U
anyHuKy. OOpa3zoBaHHUe U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT
(cmepmaro3ou, SUIEKIeTKA) —
CIepMaToreHe3 U OBOT'eHE3.
OCc0o0EHHOCTH CTPOCHUS STHIEKIIETOK U
crepmato30u10B. OMmI010TBOPEHHE.
[TapTenorenes.JIaboparopHas padota
Ne 4 «M3yuenune cTpoeHuUs MOJIOBBIX
KJIETOK Ha TOTOBBIX MHKpOIIpernapaTax»

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6

22

NunuBuayansHOE pa3BUTHE
(oHTOTEHE3). DMOPHOHATILHOE
pasBuTHe (3MOpHOTEHE3). DTalbI
SMOPHUOHAIILHOTO Pa3BUTHS Y
MO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE,
racTpyJslus, OPraHOTeHE3.
[TocTomOpuoHanbHOE pazBuTue. THrbl
MOCTAMOPHUOHAIILHOTO Pa3BUTHS:
npsiMoe, HeTpsAMOe (JTMUNHOYHOE).
Brnusinue cpensl Ha pa3BUTHE
OpraHu3MOB, (PaKTOPHI, CIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE ypoicTBa.Poct
U pa3BuTHE pacTeHuil. OHTOreHes3
IIBETKOBOT'O PACTEHUS: CTPOCHUE
CEMEHHU, CTaJNH Pa3BUTHUA.

bu6mmoreka [IOK
https://m.edso0.1u/863e8436

23

HpeI[MeT H 3aJa4u I'CHCTHUKU. I/ICTOpI/ISI

bubmuoreka [JOK




pPa3BUTHS TEHETUKH. PoJib 1TuTON0OTHMY U
SMOPHOJIOTHH B CTAHOBIICHUH
reHeTUKU. BKitax pocCuicKux u
3apyOCIKHBIX YUEHBIX B PA3BUTHE
TreHeTUKU. MeToIbl TeHETUKU
(THOPHUIOTOTUYCCKUA,
LUATOTE€HETUYECKUN, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC
TreHeTUYeCKHUe MOHATHS. I eHeTHuecKas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXeEMax
CKpEIMBaHMI.

https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTH HaCJICI0OBaAHHUS
NPU3HAKOB, YCTaHOBJICHHBIE I .
Menpaenem. MoHorudpuaHoe
CKpeIIMBaHKe. 3aKOH €AMHO00pa3us
rHOPUIOB MIEPBOTO MTOKOJICHUS.
[IpaBuno fOMUHHPOBaHUS. 3aKOH
pacuieruieHus mpu3HaKoB. ['umnoresa
4UCTOTHI rameT. [1oJHOE U HermoIHOoe
JIOMHUHHPOBaHHUE.

bu6mmoreka [JOK
https://m.eds00.ru/863e8878

25

JuruOpunHoe ckpeuBaHue. 3aKoH
HE3aBHCHMOTO HACJIE€OBAHUS
IIpU3HAKoOB. [luTorenernyeckue
OCHOBBI IUTHOPUTHOTO CKPELIUBAHHUS.
AHanu3upyroLIee CKPELUBaHUE.
Hcnonp30Banne aHAIM3UPYIOIIETO
CKPEIIMBAHUS [T ONIPEIEICHUS
TeHOTHIIa 0cOo0u.

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

26

CI_IeHJ'ICHHOC HaCJICIJOBaHUC

bubmuoreka [JOK




npu3HakoB. Pabora T. Moprana mno
CLIETIJICHHOMY HacJel0BaHHUIO T'€HOB.
Hapyenue crenieHust reHoB B
pe3yibTaTe KPOCCUHIOBEPA.
XpoMOCOMHas Teopus
HacJleICTBEHHOCTH. [ 'eHeTnueckue
kaptbl.JlabopaTopHas padora Ne 5
«M3ydeHue pe3ynpTaToB
MOHOTHOPHUIHOTO U TUTHOPUIHOTO
CKpELIMBAaHUA y Jp030(UiIbl Ha
TOTOBBIX MHKpOIIperapaTax»

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

I'enerunka nomna. XpomocoMHOE
oIpezesieHue 1noja. AyTocomMsl U
II0JIOBBIE XPOMOCOMBI. [ 'OMOramMeTHsIe

bu6mmoreka [IOK

27 U FeTepOoraMeTHbIE OPraHU3MBI. https://m.edsoo.ru/863e8c60
HacnenoBanue nprsHakos,
CIICIIJICHHBIX C IIOJIOM.

28 HN3menunBocTh. BUanl I3MEHYUBOCTH: bu6mmoreka [JOK

HCHACJICACTBCHHAA N HACJICACTBCHHAA.

Ponb cpenibl B HeHacne1CTBEHHOM
U3MEHUYMBOCTU. XapaKTepUCTUKA
MOIU(PHUKAITMOHHON U3MEHYMBOCTH.
BapuaunoHHbIi psl 1 BapualOHHAs
kpuBast. Hopma peakuuu npusHaka.
KonuyectBeHHbIE 1 KAYECTBEHHBIC
NPU3HAKU U UX HOPMA PEaKLUH.
CBoiicTBa MOIU(UKAITMOHHOK
u3MeHunBoctu.JlaboparopHas padora
Ne 6. VIzyuenue MoauukalnoHHON

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




HU3MCHUYUBOCTH, ITIOCTPOCHUC

BapHAIMOHHOTO Ps/Ia U BapUAIIMOHHOM

KpUBOM»

29

Hacnencreennas, nim
TCHOTHIINYECKasl, H3MCHUNBOCTb.
KomMOnHaTHBHAS N3MEHUYHUBOCT.
Meiio3 1 0JI0BOM MPOLIECC — OCHOBA
KOMOWHATHUBHOM M3MEHYNBOCTH.
MyTaunoHHas U3MEHYUBOCTbD.
Knaccudukanus MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa u
[IPUYMHBI MyTalui. MyTareHHbIe
(bakTophl. 3aKOH TOMOJIOTHYECKUX
PAIOB B HACJIEACTBEHHOMN
n3menunBoctu H. 1. BaBumoga.
JlaboparopHas pabota Ne 7. « AHanu3
MyTalui y 1po30(uibl Ha TOTOBBIX
MHKpOIpenapaTax»

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'enerunka yenoBeka. KapI/IOTI/IH
yenoBeka. OCHOBHBIE MCTOABI

T'CHCTUKH YCJIOBCKA. FCHG&J’IOFH‘ICCKI/If/'I,

OIM3HELOBLIN, IMTOI€HETHYECKUH,
OMOXMMHUYECKHIA, MOJIEKYIISIPHO-
reHetudyeckuid. CoOBpeMeHHOe
OnpeJieJICHUE TeHOTHUIIA:
MOJIHOT€HOMHOE CEKBEHHUPOBAHUE,
TEHOTUIMUPOBAHKE, B TOM YHUCIIE C
nomoipio I11]P-ananuza.
Hacnencreennsie 3a00/1eBaHus

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78




yeJIoBeKa: F'eHHbIe 00JIE3HHU, OOJIE3HU C
HacJeICTBEHHON
MPEIPACTIONOKEHHOCTHIO,
XPOMOCOMHBIE 0O0JIC3HHU.
ComaTHnueckue U TeHepaTHBHbBIC
myTaruu. CTBOJIOBBIC KIICTKH.
[IpuHIHIB 310pOBOTO 00pa3a KU3HHU,
JTUArHOCTHKY, MPO(PIIAKTUKHI U
JIEUEHUS T€HETUUECKUX OOJIE3HEA.
MeauKo-reHeTUYEeCKOoe
KOHCYJIbTUPOBaHUE. 3HAUECHUE
MEIUIIMHCKOM T€HETUKH B
MPEIOTBPAIICHUH U JICUCHUN
TeHETUYECKHX 3a00IeBaHni
yenoBeka.[IpakTuueckast padora Ne 2.
«CocTaBieHue 1 aHAIU3 POJAOCIOBHBIX
YeJIOBEKay.

31

PesepBHelil ypok. O000ICHHE 11O TEME
«HacnencTBeHHOCTh M U3MEHYHBOCTD
opranuszMoB» KoHTposibHast paboTa

32

Cenekuus Kak HayKa U Ipoliecc.
3apox/ieHue CeIeKIMU U
nomectukanus. Yuenue H. .
BaBuioBa o 1ieHTpax NpoOHCXOXKACHUS
¥ MHOT000pa3us KyJIbTYPHBIX
pactenuii. LIeHTpbI MPOUCXOXKICHHS
JIOMAIIHUX XKUBOTHBIX. CopT, mopona,
IITaMM.

bubmuoreka [{OK
https://m.edsoo.ru/863e¢9214

33

COBpCMCHHBIC MECTOABI CCIICKIINH.

bubmuoreka [JOK




MaccoBblil 1 UTHIUBUIY AJIbHBIN
O0TOOPHI B CENEKINK PACTEHUN U
JKUBOTHBIX. OLIEHKA 3KCTEPhEPA.
bin3kopoacTBEHHOE CKpelllMBaHUE —
uHOpuAMHT. YncTast TuHUS.
CxpeliyBaHue YUCTHIX JIMHUH.
I'eteposuc, uian rubpuaHas cuma.
HepoactBenHoe ckpemmBaHue —
ayTopunuar. OTHanéHHas
rudpuaAn3ams u e€ yCcrexu.
HckyccTBeHHBIN MyTareHes u
MOJIy4YeHHUE MOJIUILIIONIOB.
JlocTrKEeHMsI CEeJIEKIIUU PACTEHMUI,
JKMBOTHBIX B

MHUKPOOPTaHU3MOB. DKCKYpPCHUS
«OCHOBHBIC METOJIBI M JIOCTHKCHUS
CEJICKIIUU PACTEHUH U )KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYO
dbepmy, COPTOUCTIBITATEIHHBIN
Y4acTOK, B TETUIMYHOE XO3SICTBO,
1a60paTOPUIO arPOYHUBEPCUTETA UITH
HAyYHOTO LIEHTPA)».

https://m.edso00.ru/863e9214

34

buoTexHoorus kak oTpacip
IIPOU3BOJCTBA. | €HHAs1 HH)KEHEPUS.
Oransl co3JaHusl pEKOMOMHAHTHOMN
JIHK u TpaHCreHHBIX OpraHu3MoB.
Kunerounas nnxenepus. Knerounsie
KyJIbTypbl. MUKPOKIOHAIbHOE
Pa3MHOKEHHE PACTECHUM.
KnnoHnpoBaHue BBICOKOIIPOTYKTUBHBIX

Bbu6mmorexa [JOK
https://m.eds00.ru/863e9336




DKOJIOTUYECKHUE U ITUYECKHE
npo6aembl. MO — reneTnuecku
MOJIU(PHULIHUPOBAHHBIE OPTaHU3MBI.

CENbCKOXO3IMCTBEHHBIX OpraHnu3MoB.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yUYeHHU
|

DJICKTPOHHBIE
undgposbie
o0pa3oBaTe/bHbIE

pecypchl

[Ipeanochuiku BO3SHUKHOBEHHUS
SBOJTIOIIMOHHON T€OPHH. DBOIIOIMOHHAS
Teopus U e€ MecTo B Onosioruu. Biausinue
ABOJTIOIIMOHHON TEOPUH Ha pa3BUTHE
OHMOJIOTHH U JPYTHUX HAYK.
CBuAETENbCTBA IBOJIOIHH.
[Taneontonorunueckue:
IIOCJIEI0BATEIbHOCTD MOSIBJIEHUS! BUJIOB B
MMaJICOHTOJIOTHUECKOM JICTOIIHCH,
NepexoiHble POPMBI.
buoreorpaduueckne: cXoAaCTBO U
pasznuuue dayH u GIop MAaTEPUKOB U
OCTPOBOB.OMOPHOIOrHYECKHE: CXOCTBA
U pa3nyus SMOPHOHOB Pa3HBIX BUIIOB
MM03BOHOYHBIX. CpaBHUTEIIBHO-
AHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIE, PYIUMEHTAPHBIE OPTaHBI,
aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHH3MOB
HACJIEACTBEHHOCTH U OCHOBHBIX
MeTabOIMUECKUX MyTeH Y BCeX
OpraHu3MOB.

bu6mmoreka [JOK
https://m.edsoo.ru/863ea20e

OpomonnonHas teopus Y. JlapBuna.

bu6mmoreka [JOK




[TpennockiIKu BOSHUKHOBEHHUS
napBUHU3MA. [[BIDKYIIIUE CHITBI
ABOJIIOIMH BUOB 10 J[apBUHY
(M30BITOYHOE PA3MHOKECHHE MTPU
OrPaHUYEHHOCTH PECYPCOB,
HeompeesiEHHast U3MEHYHBOCTh, OOpb0a
3a CylIecTBOBaHHE, €CTECTBEHHBIH
ot6op). CuHTETHYECKAsl TEOpUs
sBonmtonuu (CTD) u e€ oCHOBHBIE
MOJIOKEHHUS.

https://m.edsoo.ru/863e¢9570

Muxpo3BorOLIHs

bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle

[Momymsiuums Kak eJUHUIA BUAA U
sBostouH.. JlaboparopHast padora Ne 1
«CpaBHEeHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHUIO

bu6mmoreka [IOK
https://m.edso00.1u/863e99¢6

JBrxy1ue cuibl ((hakTopbl) SBOJIIOLUU
BUJIOB B Ipupoje. MyTallMOHHBIH
nporecc ¥ KOMOMHATUBHAs
M3MEHYMBOCTb. [lonmyIsSIMOHHBIE BOJTHBI
u npeiid renos. M3omsauus 1 MUrpanus.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4

EctectBenHbIi 0TOOP — HAMPaBISIOLINI
¢baxTop 3Bosonuu. Popmsl
€CTECTBEHHOI'0 0TOOpA.

bu6mmoreka [JOK
https://m.edsoo.ru/863e9ed0

[Tpucrnoco0aeHHOCTh OPTaHU3MOB KaK
pe3yabTaT 3Boronuu. [Iprumepst
MIPUCTIOCOOJICHUH Y OPTaHU3MOB.
Apomoph o3l u uanoanantanuu. Bua u
BHU000pa3oBanue. Kpurepuu Buja.

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde




OcHoBHbIe (OPMBI BUI000PAa30BAHHUS:
reorpaduyeckoe,
skonornuyeckoe.Jlaboparopuas padora Ne
2 «Onucanue mpucroco0JICHHOCTH
opraHusma U €€ OTHOCUTEJIbHOTO
XapakTepa»

MakponsBosntonust. @OpMBI IBOJTFOLUU:
¢bueTnueckas, TMBEpreHTHasl,
KOHBEpI'eHTHasl, apajulebHasl.

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

Heob6patumocTs 3BOMIOIUH.
[IpoucxoxnaeHue ot
HeCHeIaIM3UPOBAHHbBIX MPEIKOB.
[Iporpeccupyromas cnenuain3anus.
AJnanTuBHAs paguanys.

10

HOHay‘-IHI)IG MNpEaACTaBJICHUSA O
3apOKACHNUH KU3HU.

11

Hayynbie runote3sl BOSHUKHOBEHHS
JKM3HH Ha 3emiie: abnoreHes u
MaHCIepMUs. XUMHUUECKasi IBOJIIOITHSI.
AOUOTeHHBIN CHHTE3 OPTaHUYECKUX
BEIIIECTB U3 HEOPTAaHUYECCKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHHE
XUMHUYECKOU dBoronnu. HauaiapHbie
dTanbl OHOJIOTHYECKOM SBOJIIOIHH.
I'mnoreza PHK-Mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE POTOKIETKH. [IepBrie
KJIETKH M BX dBOJIOIMSA. DopMUpOBaHUE
OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Bbu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6




12

Pa3Butne xu3HN Ha 3eMiie 110 3paM U
nepuogaM. Katapxeit. Apxeiickas u
nporepo3orckas apsl. [laneozoickas spa
1 e€ epuoJIbl: KeMOPUHCKHA,
OPJAOBUKCKUH, CUILYpUNCKHUIA,
JIEBOHCKUM, KAMEHHOYTOJIbHBIH,
MIEPMCKH.

Me3so30lickas 3pa U €€ NepuoIblL:
TPUACOBBIN, FOPCKUH, MEJIOBOM.
KaiiHo301iCcKas 3pa U €€ epruoasl:
I1aJI€Or¢HOBBIN, HEOICHOBEIM,
AQHTPOIIOI€HOBBIMN.

bu6mmoreka [JOK
https://m.edsoo.ru/863eabbe

13

XapakTepucTuka Kinumara u
reoJIOTUYECKUX MpoiieccoB. OCHOBHbIE
3Tanbl 3BOJIOLMH PACTUTEIBHOTO U
’KHBOTHOTO MHpa. ApoMopdo3bl y
pacteHuil 1 KUBOTHBIX. [losiBIEHUE,
pacuBeT U BBIMUPAHUE TPYIIIT )KUBBIX
opranu3moB. [Ipaktudeckast paborta Ne 1
«/3y4eHne UCKOMAEMBbIX OCTATKOB
pacTEeHUH U )KUBOTHBIX B KOJUICKIIUSX)

bu6mmoreka [JOK
https://m.edsoo.ru/863ea8bc

14

Cucrema OpTaHHUYCCKOI'0 MHUpa Kak
OTPAXXCHUEC 3BOJIIOLNH. OcHOBHBIC
CUCTCMATHUYCCKUC I'PYIIIBI OPIraHU3MOB.

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48¢e

15

DBOJIIOLIUS YEJIOBEKA. AHTPOIOIOTUSI
Kak Hayka. Pa3BuTue npencraBiieHUid O
MIPOMCXOXKICHUH YeIoBeKa. MeToapl
M3y4yeHus aHTponoreHesa. CxoacTsa u
pa3Inyus 4el0BeKa U )KUBOTHBIX.

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c




CucremMaTH4eCKOE OJ0KEHHE YSJIOBEKA.

16

JIBmokyiue cuibl (pakTopsl)
a"Tponorenes3a. Hacieacrsennas
MU3MEHYUBOCTb U €CTECTBEHHBIH 0TOOP.
OO1ecTBeHHBINH 00pa3 KU3HHU,
M3rOTOBJICHUE OpY Uil Tpyaa,
MBIIIICHHUE, PEYb.

Bbu6mmoreka [JOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIC CTaJIMM ¥ BETBU 3BOJIIOIIHU
YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMeJibli, YelnoBek NpsaMOoXOasIInid,
UYenoBek HeaHAepTaIbCKUH, YemoBek
pa3ymHbIi. Haxoaku uekonaeMbIx
OCTaTKOB, BpEMs CYILIECTBOBAHMS,
00J1aCTh pacpoCTpaHEeHUS, 00BEM

T'OJOBHOI'O MO3ra, 06p213 JKU3HHU, Opyaus.

18

UYenoseueckue pacsl. OCHOBHBIE
OOJIBIIHE PACKI: €BPOIICOU THAS
(eBpasuiickas), HETPO-aBCTPATIONTHAS
(’KBaTOpHAIIbHAS ), MOHTOJIOMTHAS
(azuarcko-aMmepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TIpeCTaBUTENECH
YeJI0OBEUYECKUX pac K YCIOBUAM
cyiecTBoBanus. EquncTBo
yenoBeveckux pac. Kputnka pacuszma.

bubmnoreka [IOK
https://m.edsoo.ru/863eaea?

19

PesepBubIil ypok. O6001IeHIE TIO TEME
«BO3HUKHOBEHUE U PA3BUTHE KU3HHU HA
3emiie» KOHTpoJibHAst paboTa Nel

20

DKOJI0rus Kak HayKa. 3a7aud U pasienbl
9KOJIOTMU. MeTOoIbI SKOJIOTMYECKUX




HUCCIIEIOBAHUN. DKOJIOTHUECKOE
MHPOBO33PEHHUE COBPEMEHHOTO
YyeJI0BeKa.

Cpenbsl 0OMTaHUST OPraHU3MOB: BOJIHAS,
HA3eMHO-BO3/IyIIIHAs, TIOYBEHHAS,
BHYTPHOPTaHU3MEHHAs. DKOJIOTUIECKUE
(daktopsl. Kimaccudukarmst
IKOJIOTHYECKUX (HaKTOPOB:

21 abnoTHYecKue, OMOTHYECKHUE U bubmorexa HOK
. https://m.edsoo.ru/863eafec
aHTponoreHHsle. /leficTBue
9KOJIOTMYECKUX (PaKTOPOB HA
opranmu3mbl.JlaboparopHas padora Ne 3.
«Mopdornoruueckre 0cCOOEHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHUSY.
AOGuoTnueckue (hakTophl: CBET,
TEeMIepaTypa, BIaKHOCTb.
®oronepuonusm. [Ipucnocobnenus
” OpPraHU3MOB K JICHCTBUIO a0MOTHYECKUX bubnuoreka [IOK
¢bakTopoB. buonoruueckue puTMBI.. https://m.edsoo.ru/863eb10e
JlaGoparopnas padota Ne 4. « Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»
23 buotnueckue gakropsl. Bumb bubmuorexa [JOK

OMOTUYECKUX B3aUMOIAECHCTBUN:
KOHKYPEHIIMS, XUIIIHUYECTBO, CUMONO03 U
ero (opmel. [Tapazutusm, koonepauus,
MYTyaJIu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcann3M, HEUTpaIu3M. 3HaUEHHUE

https://m.edso0.1ru/863eb348




OMOTHYECKUX B3aUMOIECHCTBUN IS
CYIIIECTBOBAHMS OPTaHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

24

OKOJIOrM4ecKre XapaKTepUCTUKU
nomysiui. OCHOBHBIE TOKA3aTEeNN
HOITYJISILIUM: YUCJIIEHHOCTb, IIJIOTHOCTb,
POXKIaeMOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JJnHaMuka 4McIeHHOCTH
HOILYJISILIVY U €€ PeryJssiusl.
ITpakTuyeckas padora Ne 2 «Iloxcuér
IUIOTHOCTH HOITYJISILUM Pa3HbIX BUIOB
pacTeHun»

25

Co00111ecTBO OpPraHU3MOB — OMOIICHO3.
CtpyKTypbl OMOIIEHO3a: BUOBAS,
MIPOCTPAHCTBEHHAs, TpOhUIeCcKas
(mumieBas). Bunsl-nomunantel. CBs3u B
OHOLIEHO3E.

bubmnoreka IIOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHUECKHE CUCTEMBI (IKOCHCTEMBI).
[Tonsitne 06 sKOCHCTEME U
6uoreoreHo3e. OyHKIIMOHATIbLHBIE
KOMITOHCHTBI 9KOCUCTEMBI: TPOAYLCHTHI,
KOHCYMEHTHI, penyleHTsl. KpyroBopot

BCIICCTB U IMOTOK D9HCPIUH B SKOCHUCTEME.

Tpoduueckue (muieBsie) ypoBHH
sKocucTeMbl. [IuieBsie nenu u ceTH.

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBIE TTOKA3aTEIU YKOCUCTEMEL:
Oouomacca, MpoAyKIHA. IKOJOTUUECKHE
MAPaMUIBL: TIPOAYKITUHU, YUCTIEHHOCTH,
o6momaccel. CBOMCTBA DKOCUCTEM:

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa




YCTOWYMBOCTb, CAMOPETYIISIIHS,
pazBurue. Cykieccus.

28

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCHCTEMA XBOMHOTO WIJIU
LIMPOKOJINCTBEHHOTO JIeca.

29

AHTpPONIOT€HHBIE YKOCUCTEMBI.
ArposkocucTeMbl. Y pOOIKOCHCTEMBI.
buonornyeckoe u X0351MCTBEHHOE
3HaYeHHE arpo’KOCUCTEM U
yp6oskocuctem. brnopaznoobpasue xak
(hakTop yCTONYMBOCTU IKOCHCTEM.
CoxpaHeHnne OMOJIOTHIECKOTO
pa3zHooOpasus Ha 3emiie.

30

PesepBHbIil ypok. O6001IEHHE TEMBI
«Coo011ecTBa U HIKOJIOTHYECKHE
cuctemb» KonTponbHas padorta Ne2

31

Yuenne B. . Bepranckoro o 6uocepe.
I'panuLbl, COCTAaB U CTPYKTypa
onocdepsl. JKrBoe BEIIECTBO U €T0
¢yskuuu. OcobenHoct 6uochepsl Kak
rJ100aJIbHOM SKOCUCTEMBI.
JlnHaMUYecKoe paBHOBECHE U 0OpaTHas
CBsI3b B OMocdepe.

Bbu6mmoreka [JOK
https://m.edsoo.ru/863ebb5Se

32

KpyroBopoTsl BeniecTs u
OMOTreOXMMHUYECKUE ITUKIIBI DJIEMEHTOB
(yrnepona, a3ora). 30HaJILHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIITH.

bu6mmoreka [JOK
https://m.edsoo.ru/863ebd16

33

YenoeuecTBO B 6rochepe 3emiu.
AHTpOHOFeHHBIe U3MCHCHUS B




ounocdepe. ['modabHBIE YKOTOTHIECKUE
MPOOJIEMBI.

34

CocyuiecTBoBaHHE MPUPOJBI U
yenoBeyecTBa. CoxpaHeHue
OropazHO0Opa3usi Kak OCHOBA
ycroiunBocTH 6nocdepnl. OcHOBa
paIMOHAIBFHOTO YITPABICHHS
MIPUPOJIHBIMH PECYpPCaMH U UX
ucnoibp3oBanue. Jloctikenus: buonoruu
U OXpaHa MPUPOJIBI.

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

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOW NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

ChopMHUpPOBAHHOCTh 3HAHMM O MECTE M POJIM OWOJIOTHH B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIE POCCUMCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouosnoruy; (QyHKIMOHAIBLHOM TPAaMOTHOCTH 4YelOBEKa IJIsl PEIICHUs

KU3HCHHBIX 3a1a4

YMeHune packpbiBaTh COACpPKAHUE OUOJIOTHYECKUX TEPMUHOB U
HNOHATHH: KU3Hb, KJIETKA, OPraHu3M; MeTabosn3M (0OMEH BelleCcTB U
IpEeBpalleHNe D3HEPIruu), ToMeocTa3 (caMmoperyisuus), ypOBHEBas
OpraHu3alys XKUBBIX CUCTEM, CAaMOBOCHPOM3BEACHUE (PENpOayKLus),

HaCJICACTBEHHOCTb, UBMCHYUBOCTb, POCT U Pa3BUTUC

YMmenue uznaratb OHMOJIOTMYECKHE TEOPHH (KIETOYHAs, XpOMOCOMHas,
MyTarmonHas), 3akousl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
yueHus (0 LEeHTpaXx MHOroo0Opasus U MPOUCXOXKIACHHS KYJbTYpPHBIX
pacrenuii H.W1. BaBuiosa), onpenenars rpaHULbl UX TPUMEHUMOCTH K

JKUBBIM CHCTEMaM

YMeHue BIaAeTh METOJAaMH HAy4YHOTO TIO3HAHUS B OMOJIOTUH
(HabmoJleHNe U ONMCAaHUE JKUBBIX CHUCTEM, IPOLECCOB M SIBJICHUM;
OpraHM3alusi W I[pOBEJEHUE OHOJIOTMYECKOr0  3KCIEpUMEHTA,
BBIJIBUDKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXIY
UCCJIETyeMbIMU BEJIMYMHAMHU, OOBSICHEHHUE MOJIYYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATHUM, TEOPUH U 3aKOHOB; yMEHHUE

J¢CJIaTh BBIBOJIbI HA OCHOBAHHWHU ITOJTYYCHHBIX pe?)y.]'II)TaTOB)

10 KIIACC

Kon
MpPOBEPSIEMOr0
pe3yiabTarTa

1

2

3

4

5

VYmMmenne BBLACATE CYHICCTBCHHBIC IIPU3HAKHM BHUPYCOB, KIICTOK
OPOKAPUOT W  DYKAPUOT, OJHOKIETOYHBIX M MHOTOKIETOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEHIECTB U
MpEeBpallleHusl DPHEPTHH B KIETKe, (DOTOCHHTE3a, IMIACTHYECKOTO |
SHEPreTU4YecKoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, WHIAWBUAYAJIbHOI'O PasBUTHUA

opranusma (OHTOT€He3)




YMeHue IMPUMCHATDb IMOJIYYCHHBIC 3HaHUA JUIA 00BACHEHHS

OMOJOrMYECKHUX MPOLIECCOB U SIBJICHUM, AJIS MPUHATHS MPaKTHYECKUX
pelLeHHii B MOBCETHEBHOM )KU3HU B LIENAX oOecredeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 3710POBbsI OKPY>KAIOIIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOIO TIOBEJIEHUS B  OKpY’Karouei

MPUPOJHON  Cpene;

IIOHUMAaHUuC H606XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,Z[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOIOTUM W OHOTEXHOJOTHH Il paloOHAIBFHOTO

MMPpUPOIOIIOIb30BAHUA

YMeHue pemarb 3J€MEHTapHble T€HETUYECKUE 3ajlayd Ha MOHO- M
TUTUOPHUIIHOE CKPEUIMBAHUE, CIICTITICHHOE HACJIEIOBAHKE, COCTABIISITH
CXEMbl ~ MOHOTHOPHJIHOTO

CKpCIIUBAHUSA JIA MpcaCKa3zaHus

HacCJICJOBaHUS NPU3HAKOB Yy OpraHu3MOB

VMeHHE BBIIOIHATH na60paTopHHe U [PAKTHYCCKUC pa60TLI,

coOnroAaTh mpaBwia Npu paboTre C¢ y4eOHBIM U J1TAOOPATOPHBIM

00opyaoBaHUEM

YMeHne KpUTHUECKHU OIEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIIUIO
OHMOJIOrMYECKOr0 COJEPKaHus, BKIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS
U3 pazauuHbIX UCcTOYHUKOB (CMMU, HaydHO-MOMYyJIApHBIE MaTepUalIbl);
STHUYECKHE AaCHeKThl COBPEMEHHBIX HCCJEOBaHUII B OHOJIOTHH,

MCIUIINHC, OHMOTEXHOJIOTUH

10

VMeHHe co3aBaTh COOCTBCHHBbIC MMChMEHHBIC M YCTHBIE COOOIICHHS,
000011as1 OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUNHBIN arrapar Ouosoruu

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbI CPeTHET0 00IIIEro 00pa3oBaHuUsI

CdhopmupoBaHHOCTh 3HAHUN O MECT€ W POJIM OHOJOTHH B CHUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHHU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUpPA M HAYYHOTO MHPOBO33PEHUS; O
BKJIJIC POCCUHCKUX W 3apyOCKHBIX YYEHBIX-OHMOJOTOB B Ppa3BUTHE
ouonoruu; (HYHKIIMOHAIHLHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS

KM3HCHHBIX 3aJ1a4

Vmenue pacKpbsIBaTb COACPIKAHUC OHOJOrHYECKUX TCPMHUHOB H

TOHATHH: BUJ], TOITYJIALINSA, FCHO(bOHII, 9BOJIIOLMSA, ABWIXXYIIMC CHJIIBL




(dakTopsr) SBOJIIOINH, MPUCTIOCOOTICHHOCTh OpraHU3MOB,
BUI000pa30BaHUeE, HKOJIOTUIECKUE dbaxTopsl, IKOCHCTEMA,
MIPOYLIEHTHI, KOHCYMEHTBI,  PEeIYLEHTHI, nenu  MUTaHUS,

9KOJIOTHYECKasl MUpaMuia, OMoreoreHo3, onochepa

YMmenue uznaratb OMOJOTHUECKUE TEOpUH (IBONMIOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpus  DBOJIOLMHU), 3aKOHBI U
3aKoHOMepHOCTH (3apojsimeBoro cxoactBa K.M. bapa, uepenoanus
[VIaBHBIX HampaiieHud u nmyteil sBomonuu A.H. CeBeplioBa, yueHust o
omochepe  B.M. Bepnamckoro), ompenensTe  TpaHUIBI  UX

MPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHHe BIAACTh METOJaMH HAy4YHOTO II03HAHHWS B OHOJIOTHH
(HaOmro/leHNEe W OMUCAHUE J>KUBBIX CHCTEM, IPOIIECCOB U SIBICHHIA;
OpraHm3anusi ¥ TPOBEJACHHE OHOJIOTMYECKOTO  AKCIEPHUMEHTA,
BBIBIDKCHHWE  THUIOTE3bI;  BBIIBJICHHE  3aBUCHMOCTH  MEXKIY
UCCIIeTyeMbIMU BEITMYMHAMHU, OOBSICHEHUE MOTYYCHHBIX PE3yJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX IOHITHHA, TCOPHA W 3aKOHOB, YMECHHE

ACJIaTh BBIBOJABI HA OCHOBAHUHW ITOJTYUYCHHBIX p€3y.IH>TaTOB)

Ymenue BBIJIETIATH CYLLIECTBEHHbBIE IIPU3HAKU CTPOCHMUS
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, MOMYJSALMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OWOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH MIPOLIECCOB HACJIEJICTBEHHOU M3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAOOOPa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHHU3MOB, JEHCTBUS HKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBIL,
IepeHoca BEUIeCTB U MOTOKA SHEPTUU B SKOCUCTEMAX, aHTPOIIOT€HHBIX
MU3MEHEHUH B DKOCHCTEMAX CBOEM MECTHOCTH, KPYrOBOPOTA BELECTB U

OMOre0OXMMHUYECKUX IUKJIOB B Orocdepe

YMenue MNPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIA 00BSICHEHHUS
OMOJIOTMYECKHUX MPOILIECCOB U SIBICHUIA, IS MPUHITHS MPAKTHUECKUX
pelIeHni B MOBCEAHEBHOM KHU3HU B LIESIX oOecreyeHus: 0€30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbsI OKPY>KAIOLIHX JIFOJICH, COOIMI0IEHUS] HOPM
rpaMOTHOTO TOBEACHUA B  OKPYXKAlOIIEW TMPUPOIHOW  Cpele;
IIOHUMAaHHuEC HCOGXOI[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/I)KGHI/If/'I

COBpCMeHHOﬁ OMoJI0ruu AJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIIL30BAHUA

Vmenue peliaTth 3JICMCHTAPHBIC OHOJIOrHYeCKHUe 3aga4u, COCTaBJIATH

CXCMBI IICPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_ICHI/I l'[I/ITaHI/IH)

VYMeHue BBINOJHATH JIAOOpPATOpHBIE M MpPaKTUYECKue paboTsl,
coOmogath TpaBwia Tpu pabore ¢ y4eOHBIM H J1IaOOPATOPHBIM

o0opyoBaHHEM




YMeHue KpUTHUECKH OIEHUBATh U WHTEPIPETHPOBATH MHGPOPMAIUIO
OHMOJIOTMYECKOTO COJICPKAHUs, BKITFOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pasnuuHbIX ucTouyHUKOB (CMMU, Hay4yHO-NIOMyNIApHBIE MaTEpUabl);

? paccMaTpuBaTh I00aTbHBIC 9KOJIOTHYECKHE IPOOIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIUIO
YMeHue co3naBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIIEHUS,
10 000011251 6MONTOTHUECKYI0 UH(DOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB,

IrpaMOTHO HCIIOJI30BAaTh MOHATUHHBIN amnmapar OuoJIoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIeMeHT CoOiep:KaAHUS

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi mnpuponme. Ponbp Ouosmornn B GOpMHpPOBaHUH

COBPEMEHHOM HayyHOU KapTHUHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK

1.2

Mertoabl MO3HaHMS XKHUBOM NPUPOAbI (HaOIrOAEHUE, SKCHEPUMEHT, OIHUCAHUE,
U3MEpeHue, Kiaccu(uKaluusi, MOJCIUPOBaHUE, CTATUCTHYECKas o00paboTka

JTAHHBIX )

JKuBble cuCTEMBI U UX opraHu3anusa

2.1

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus ouonoruu. CBoilcTBa

OMOCUCTEM U UX pa3HOOOpa3ue

2.2

ypOBHI/I opraHnu3anun ouocucrTeM: MOJ]CKYJ'IHpHO-FeHeTquCKHﬁ, KHGTOQHLIﬁ,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BU0BOM, SKOCUCTEMHBIN, OMoC(epHBIT

XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpOdJIEMEHTBI. Bona u  MuHepaibHble BemecrBa. @OyHKIMU BOAbI U

MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [lommepkanue ocMoTHYecKoro bamanca

32

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKUCIOTHI — MOHOMEpHI OENKOB.
He3zameHuMble M 3aMEHMMbIE AMHUHOKHCIOTBL. AMHHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYpbl O€IKOBOW MOJIEKYJbI (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHAsA CTPYKTypa). XHMHUYECKHe CBoiicTBa OeinkoB. buonormueckue
¢byHKIIUU OEIKOB.

depMeHTHl — OHonorudyeckue karaiausatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIN
LHeHTp, cyOcTtpaTHas crneunduyHoctb. Kodepmentsl. Burtamunbsl. Otnnuus

(EepPMEHTOB OT HEOPTAHMUYECKUX KATAIN3aTOPOB

33

VYrneBoabl: MOHOcaxapuabl (TIrOK03a, pr0o3a U JAe30KCHUprU003a), Jucaxapuibl
(caxapos3a, JaKTo3a) W TMOJHCaXapuabl (Kpaxmas, TIUKOTEH, IEJUTI0JI03a).
buonornueckue HyHKIIMU YTIIEBOOB.

Jlunuaer:  Tpurmuuepunsl,  crepounsl,  docomununsl.  ['mapodunbHO-
ruipooOHBIe CcBoicTBAa. buonornueckne ¢yHkmu aunuaoB. CpaBHEHHE

YTJI€BOIAOB, OEJIKOB U JIMIINA0B KaK HCTOYHHUKOB SHCPTHUU
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Hyxkneunossie kucnotel: JJHK u PHK. Hykieotuibl — MOHOMEPBI HYKJIEMHOBBIX
kucinotr. Crtpoenne u ¢ynkmmu JIHK. Crpoenne m ¢ynkumm PHK. ATO:

CTpoeHue U (PyHKIHUU

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl M3y4eHHs KIETOK

3.6

Knerka kak nesnoctHas jxuBas cucrema. OOuiye NpU3HAKU KIETOK: 3aMKHYTas
HapyxHasi mMemOpaHna, monekyiasl JJHK kak renernueckuii ammapar, cuctema

cuHTe3a Oelka

3.7

Tunsl kIeTOK: 3yKapuoTHdeckas U npokapruotruueckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyecko  kimetkd. Kierounas crtenka  Oaktepumil.  CrtpoeHue
9YKApUOTUUECKON KieTKH. OCHOBHBIE OTJIMYMS PACTUTEIbHOM, >KUBOTHOW WU

IpUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIIETOYHAs CTEHKA, IJIMKOKAJIMKC, X
¢ysakumu. [InazmaTrueckas meMOpaHa, e€ cBoiicTBa U pyHkuuu. L{utonnasma u eé
opranousipl. OHOMEMOpaHHBIE OPraHOWABI KJIETKU: JHJOIIa3MaThdecKasl CeTh
(BIIC), ammapar ['ombmku, gu3ocombl. [loryaBTOHOMHBIE OPraHOWABI KIICTKH:
MUTOXOHJIpUH, IacTuAbl. [IpoucxokaeHne MUTOXOHAPUA M TIacTuA. Bugsl
wiactua. HememOpaHHbIE OpraHoWIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECHUYKHU, KTYTHUKH. qDYHKIII/II/I OpPraHona0B KIICTKH. Bximrouenns

3.9

Snpo — perynsaTopHbIii HeHTp KieTku. CTpoeHue sapa: siiepHas 000J0dKa,

KapuoIuiasmMa, XpoMaTuH, AJAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(PI?»HCI[CHTGJIBHOCTL KJICTKHN

4.1

OOMmeH BellecTB, WIM METa0ONU3M. ACCUMWISIIMS (IJIaCTHYECKUd OOMEH) u
TUCCUMUIISAIUS (PHEPTeTHYECKUid OOMEH) — JBE CTOPOHBI €IWHOTO MpoIecca
MeTtabonusma. Tumnsl oOMeHa BeniecTB: aBTOTPOGHBINA U rerepoTpodHbiit. Ponb

(bepMeHTOB B OOMEHE BEIIECTB ¥ MPEBPAIIECHUH SHEPTHH B KIETKE

4.2

®otocunres. CeroBas u TeMHOBas (a3bl GpoTocuHTe3a. Peakuuu gorocunTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JJIs KU3HU Ha 3emile.
Bnusiaue ycnmoBmii cpenbl Ha (POTOCHMHTE3 M CIIOCOOBI TMOBBIIMIEHUS €r0
IPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTCHHUH.

XeMmocuHTe3. XEMOCHUHTE3HUPYIOLIME OaKTepuH. 3HAu€HHE XEMOCHHTE3a [UIs

JKA3HU Ha 3emie

4.3

DHepreTH4YecKuii oOMeH B KieTKe. PacimeryieHne BEIIeCTB, BBIACICHHE U
aKKyMYyJIUPDOBAaHHE OJHEPrHMM B KIETKE. OTambl JHEPreTHYECKOr0 OOMEHa.
I'mukonu3. bpoxxenune u ero Buabl. KuciaoponHoe OKHCIIEHHE, WIN KJIETOYHOE

nprxanue. DPPEeKTUBHOCT YHEPTETUIECKOTO OOMEHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzauus




reHeTHYeCKOl HMH(pOpManuu B KIETKe. [ eHeTHYecKWii KOJ M ero CBOMCTBA.
Tpanckpunuus — matpuunblii cunre3 PHK. Tpancnsuus — OuocuHTe3 Oenka.

KonupoBanune amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BuUpychl. Mctopust otkpeiTus BupycoB (.M.
NBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >KUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynoneduuura yenoseka (BUY) — Bo3Oyaurens CIIN/a.

[IpodunakTuka pacupocTpaHeHUsI BUPYCHBIX 3a00J1€BaHUI

PasmHoxenue u UHAUBHUYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounslii 1uKia, WiIM >KU3HEHHBIM LMKI KiIeTku. WHTepdasza u MHUTO3.
[Ipormeccrl, mporekatomue B uHTEpdasze. Permkanus — peakuus MaTpUIHOTO
cureza JIHK. Crpoenne xpomocom. XpoMOCOMHBIM HabOp — KapUOTHIIL.
JIMTUIONIHBIA W TalJIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHIBI.
[{uTosmornyeckue OCHOBBI Pa3MHOXKEHHMST W HMHIUBUAYaJbHOTO Pa3BUTHSA
OpraHU3MOB.

Henenue knetkn — wmuro3. Crangum murtosza. Ilponeccsl, mpoucxonsuiye Ha

Pa3HbIX CTAAUAX MUTO34A. buonorundyecknii CMBICIT MUTO3a

5.2

@®opMbI pa3MHOKEHHsI OpPraHU3MOB: Oecronoe M ToioBoe. Bumsl Gecronoro
pasMHOXEHHUsS: JIeNIeHHE HaJBOE, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CTIIopooOpa3oBaHue, BEreTaTHBHOE pa3sMHOXKCHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

5.3

[TonoBoe pa3MHOXEHHE, €r0 OTINYUS OT OECIoI0ro.
Meiio3. Craguu wmeiio3a. [Ipouecchl, mpoucxonsdiue Ha CTaauix MeHosa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonorumueckuii cMbICI U

3HayeHHe Melo3a

5.4

["ameTorenes — mporecc oOpa3oBaHMsI MOJOBBIX KJIETOK Y *KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKHN U SMYHUKU. OOpa3oBaHME U pa3BUTHE MOJIOBBIX KJIETOK —
raMmer (CrepMaro3ou, SULEKIeTKa) — criepMarorenes u oorenes. OcoOeHHOCTH

CTPOCHUA SIAIEKJIETOK U CIICpMATO30U0B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOF CHC3

5.5

WnpuBuayansHoe — pa3BuTHEe  (OHTOreHe3).  OMOpHOHAJIBHOE  Pa3BUTHE
(aMOpuorenes). Dtambl IMOPUOHATLHOTO PA3BUTHS Y MO3BOHOYHBIX JKHBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOproHansHOe pa3BuTHe. TuIbI
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsMOe, HempsMoe (JIMYMHO4YHOE). BiusiHue
CpeAbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 BETKOBOTO pACTEHUS: CTPOCHHUE CEMEHH,

CTaluu pa3BUTHUA

HaCHeI[CTBCHHOCTB 1 UBMCHYMUBOCTb OpTraHM3MOB




6.1

IIpenmMer u 3amaun resetuku. Mcropus pa3BuTHS TeHETHKU. Bkiax poccuicKkux
U 3apyOexHbIX YyUY€HBIX B pa3BUTHE TIEHETHUKU. MeToapl TIeHEeTHKHU
(rudpu10I0TUYECKUH, LIUTOT€HETUUECKUH, MOJIEKYJISIPHO-T€HETUUECKU ).
OcHoBHbIE TeHETHYECKHE MOHATUSA. ['eHeTndeckass CUMBOJIMKA, UCIIONIb3yeMas B

CXeMax CKpellUBaHUI

6.2

3aKOHOMEPHOCTH HacJeJ0BaHUs TPU3HAKOB, YyCcTaHOBJIEHHbIe I'. Mennenem.
MonorubpuaHoe CKpenuBaHue. 3aKOH €JIMHO00pa3usi THOPUIOB TEPBOTO
nokosneHuss. [IpaBuiio JOMUHUpOBaHUS. 3aKOH pACILEIJICHUS MPHU3HAKOB.
I'mnotesa unctotsl ramer. [losTHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JlurnbpuaHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAHHS MPHU3HAKOB.
[luToreHeTHYeCKue OCHOBBI JTUTHOPUIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEE
cKpemnBaHue.  Mcrmonp30BaHME — AHAIMU3UPYIOLIETO  CKPEIIMBAHMUS A

OIIPEACIICHUS TCHOTHUIIA ocobu

6.3

CueruieHHOe HacnefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HacjaeAoBaHUIO TeHoB. Hapymienwe cuemieHus T'e€HOB B PE3yJbTaTe
KpPOCCUHIoBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. ['eHeTmueckue
KapThL.

I'enetnka moma. XpoMOCOMHOE OIpefeseHHe IMoja. AyTOCOMBI M II0JIOBbIE
XPpOMOCOMEIL. I'omoramMeTHnsle © rereporaMCcTHbIC OPraHHU3MBEI. HaCHe,Z[OBaHI/IG

IMPU3HAKOB, CICIJICHHLIX C IIOJIOM

6.4

W3meHunBOCTb. BHABI M3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACJICICTBEHHAs.
Pons  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJIUGUKAIIMOHHON HW3MEHYMBOCTU. BapuanuoHHBIH ps W BapHallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoiauwdecTBeHHblE M KauyeCTBEHHBIE

IMPU3HAKH U UX HOpMaA PCAKIINU. CBolicTBa MOHH(I)HK&HHOHHOﬁ N3MCHYHNBOCTHU

6.5

HacnenctBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
W3MEHUYMBOCTh. Melo3 U TOJOBOM IIPOLECC — OCHOBAa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalMoHHas U3MeHYuMBOCTh. Kiaccudukamus MyTanuid:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MPUYMHBI MyTaluili. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSAI0B B HaciaeACTBEHHOI u3menunBocty H.M.

BaswmiioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOAbl TE€HETUKH
YenoBeKa: TeHeaNoTHYeCKHil, OJIM3HEIIOBBIH, [IUTOTEHETHYECKU,
OMOXMMMUYECKUH, MOJEKyJIsspHO-reHeTndeckuil. CoBpeMEHHOE OIlpe/eeHHe
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
momonipto [II[P-amanu3a. HacnencrBeHHple 3a00jeBaHUS 4YEIOBEKA: TCHHBIC

Oosie3HH, OOJIE3HU C HACIEACTBEHHOH MpPEApacloIOkKEeHHOCThIO, XPOMOCOMHBIE




oone3nu. CoMmaTHuecKue H ICHCPATHUBHBIC MYTAallUU. HpI/IHHI/IHBI 300pOBOIo
06pa3a JKHM3HH, JHUArHoCTHKH, HpO(bI/IJ'IaKTI/IKI/I N JICUCHUSA TCHCTUYCCKUX
0OJIe3HEH. MeauKo-reHeTUUEeCKOe KOHCYJIbTUPOBAHUC. 3HadcHUE MEIUITUHCKOMN

IFCHCTUKHU B NIPCAOTBpAICHUN U JICUCHUH I'CHCTUUCCKHUX 3a00JICBaHNH YeJIOBEKA

CeHeKHI/IH OpraHnu3MoB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekuuss Kak Hayka U IpoLecC. 3apOoXkJIEHHE CEJIEKIUU M JOMECTHKALUS.
VYuenne H.M. BaBunoBa o0 1eHTpax MPOUCXOXKIEHUS M MHOToo0pasus
KyJbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT,

nopozaa, mirtaMm

7.2

CoBpeMeHHbIE METOJbl celleKUMU. MaccoBbli M MHIUBHUIYaJbHBIH OTOOpPHI B
CEJIEKIIMM DPACTeHUH M KMBOTHBIX. OlLieHKa 3KcTepbepa. biamskopoacTBeHHOE
cKpeuBaHue — HMHOpuAMHI. Yucras nuHus. CKpeluBaHUE YHUCTBIX JIMHUH.
I'ereposuc, unu rudpunnas cuia. HepoacTBeHHOe cKpenyBaHue — ayTOPUAMHT.
Otnanénnas rubpuamzanuss M e€ ycrnexu. MCKycCTBEeHHBI MyTareHe3 H
IIOJIyYE€HUE TIOJIUILUIONAOB. JIOCTHIKEHHUS CEIIEKIIMH DPACTEHUH, JKUBOTHBIX H

MUKpPOOPIraHU3MOB

7.3

buorexHonorus Kak OTpaciab MPOU3BOJACTBA. ['€HHas HHXEHEpUs. OTarlbl
co3nanus pexomOuHaHTHOM JIHK u Ttpancrennsix opranumsmon. Kierounas
nHxeHepus.  Kierounele  KyJnbTypbl. MUKpPOKJIOHAIBHOE  Pa3MHOMXKEHHE
pacrenuii. KioHupoBaHHWE  BBICOKONPOIAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHu3MoOB. DKOJOrHYecKHue M dTudeckue mnpobiembl. MO — reHernyecku

MO,I[I/I(i)I/II_II/IpOBaHHBIe OpraHU3MbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

DBOIOMOHHAS OUOJIOTHS

1.1

DOBOJIIOLIMOHHAS TeOpUs U €€ MeCTO B OMOJIOTHH.

CBuzerenbctBa  3BONIOIMM.  [lajmeoHToNOrMYecKHe:  TOCIEI0BATEIBHOCTD
HOSIBJICHUSI BUAOB B MAJICOHTOJIOTHYECKON JICTONHCH, IEPEXOJHbIE (OPMBL.
buoreorpaguyeckue: cxoncTBo M paznuuue ¢dayH u (IOp MATEPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKUE: CXOJICTBA U PA3INYMsl SMOPHOHOB Pa3HbIX BUIOB
NO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, aHAJOTHYHBIE,
pPYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO

MCXaHU3MOB HACJICACTBCHHOCTHM M OCHOBHBIX META00INYECKHUX HYTeﬁ Yy BCEX




OpraHnu3MoOB

1.2

OpomonimonHass  teopuss Y.  JlapuHa. IIpeamocbulkM  BO3HHUKHOBEHUS
JapBUHM3MaA. JIBMOKyIIME CHIJIBI 3BONIONMM BUJOB M0 JlapBuHy (M30BITOUYHOE
Pa3MHOXKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

6opb0Oa 3a CylecTBOBaHHE, ECTECTBEHHBIN 0TOOD)

1.3

Cunretnueckass teopust 3Bomoruu (CTD) U  OCHOBHBIE €€ IOJIOKEHHUS.

MuxkponsBosrorus. [Tomysmus Kak eTWHUTIA BUIA U YBOJTIOITAN

1.4

JBuxyue cuibl ((hakTopbl) HSBOJIOLMUA BHAOB B IpHpoAE. MyTallMOHHBIHI
MpoIecC U KOMOMHATHBHAS M3MEHYHBOCThH. [lOMyNsSIMOHHBIE BOJTHBI M Jpeid
reHoB. M3omsanus n murpanus. EcTecTBeHHBI 0TOOP — HAIpaBISIFOMIHKA (HaKTop
sBOMIOIUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIOIUU. [Ipumepsl
MPUCTIOCOOICHU y OpraHu3MoB. ApoMoph 036l U UANOATANTALINH.

Bun u Bunoob6paszoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUI000PA30BAHUS:

reorpaguueckoe, IKOJIOrHIECKOe

1.5

MaKPOBBOJ'II-OI_[I/Iﬂ. (DOpMBI 3BOJIFOIINHA: (bHHeTquCKaH, JAUBCPIrCHTHAA,

KOHBEpreHTHasl, napaiensHas. HeoOparumocTs 3BomOnUN

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble MpeACTaBICHUS O 3apOKICHUM >KU3HU. HaydHble Tunoresbl
BO3HMKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHclepMus. XUMHUUYECKas
ABOJIIOLMA. OKCIIEPUMEHTAIBHOE MOJATBEP)KJIECHUE XUMHYECKON 3BOJIOLMUU.
Havanphbie sTansl Ounonornyeckoil sBomonuu. I'mnoresa PHK-mupa. Ilepsbie

KJICTKHU 1 UX 3BOJIOLMA. cDOpMI/IpOBELHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emiie 1o spaMm M nepuoaaM. Karapxeil. Apxeiickas u
nmpotepo3oiickast dpbl. [lameo3oiickas spa u e€ mnepuoabl: KeMOPUHCKHIA,
OPIOBUKCKUH, CUIYPUMCKHM, JEBOHCKHUM, KaMEHHOYIOJIbHBIM, IEPMCKHUM.
Me3so30lickas 3pa 1 €€ Nepuoibl: TPUACOBbIN, FOPCKUNA, MEJIOBOM.

Kaiinozoiickass »9pa u €€ mepuojbl:  MaJeOreHOBbIM,  HEOTCHOBBI,
aHTPOIIOI€HOBBIN. XapaKTEpUCTHKA KJIMMaTa M TE€OJOTMYECKMX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIBHOTO U )KMBOTHOTO MHpa. ApoMop¢d o3kl y
pacTeHuM U KUBOTHbIX. [losiBIEeHMe, pacuBeT M BBIMHUPAHHE TPYII KUBBIX

OpraHu3MOB

23

Cucrema OpraHM4eckoro Mupa Kak oOTpakeHue 5Bojouud. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

24

SBOHIOI_II/ISI YCJIOBCKaA. AHTpOl'IOJ'IOI‘I/ISI KaK Hayka. Pa3zButue Hpe)lCTaBJIeHI/Iﬁ 0




MPOMCXOXKICHUU dYeJoBeka. Meroabl HW3y4deHus aHTpororeHesa. CxoacrtBa u
pasindua 4CJIOBCKaAa U KUBOTHBLIX. CucreMaTHYeCKOE MOJOKEHUE YEIIOBEKA.

JBwxymue cwibl (hakTopsl) aHTpornioreHeza. HacnencTBeHHass ”3BMEHUHMBOCTD U
€CTeCTBeHHBII 0oTOOp. OOmecTBeHHBIH 00pa3 KU3HU, HM3TOTOBJIICHUE OPYAUN

TpY/Zla, MBIIUICHHE, PEYb

2.5

OCHOBHBIE CTaIuM M BETBU DSBOJIONHMHM YEJIIOBEKA: ABCTPAIONUTEKH, YernoBek
ymensiid, YenoBexk npsamoxopsamuii, YemoBek HeaHaepTranbCKul, Yemosek
pazymHblii. Haxolku uCKOmaembIX OCTAaHKOB, BpPEMs CYIIECTBOBaHUS, 00JaCTh

pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS

2.6

Yenoeueckue pacsl. OCHOBHBIE OOJIBIIME pachl: €BpoIleouIHasl (eBpasuiickas),
HErpo-aBCTPaJION IHAs (3xBaTOpHANIbHASA), MOHTOJIOHTHAs (a3marcko-
amepHuKaHckast). UepTbl IpUCIOCOOIEHHOCTHU MPEJICTABUTENEH YEIOBEUECKUX pac

K yCJIOBUSAM CyllecTBOBaHMs. EAMHCTBO yenoBeueckux pac. Kpuruka pacuzma

Opranu3Msbl ¥ OKpy:Karolas cpeaa

3.1

OKoJjorusl Kak Hayka. 3aJaud W paslienbl 3KOJOTUU. MeToJbl AKOJIOTHYECKUX
UCCIIeIOBaHUM. DKojornyeckoe MupoBo33penue. Cpeapl 00UTaHUs OpraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAsA, IOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonornyeckne  ¢aktopsl. Krmaccudukanus — 3KOJIOrMYECKHX  (PaKTOPOB:
aOmoTnyeckne, OMOTHYECKHME U aHTpPONOTreHHble. JleHCTBHE HKOJIOTMYECKUX

(bakTOpPOB Ha OPraHU3MBbI

3.3

AbGuoTtnueckue (HakToOphl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHU3MOB K  JICHCTBUIO aOMOTHYECKUX  (PaKTOpOB.

buonorunyeckue PUTMBI

3.4

buotnyeckue Qaxropbl. Bumsl OMOTHYECKMX B3aUMOJCHCTBUIN: KOHKYpEHIIMSA,
XMIIHUYECTBO, MAPA3UTU3M, MYTyalIu3M, KOMMEHCAIU3M (HaxJIEOHHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M, HeWTpanu3M. 3HaueHHe  OMOTHYECKHX

B3aMMOJEHCTBUIM JUIsl CyIIECTBOBAHUSI OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHUECKHE XapPaKTCPUCTHKHU MOy JIAINH. OcHOBHBIE IIOKa3aTcCiin
MNOMyJIAIUH: YHUCICHHOCTb, IINIOTHOCTL, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

mMurpanus. JJMHaM1Ka YUCICHHOCTH MOIYJIALMU U €€ peryJssauus

COO6IIICCTB3. M 3KOJIOTMYCCKUEC CUCTEMBI

4.1

CoobmiecTBO OpraHu3MoB — OuorneHo3. CTpyKTypbl OWOIIEHO3a: BHUIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (mumenas). Buapl-nomunantbl. CBsi3M B

OHOIIEHO3E

4.2

Dxoyiorndeckue cucteMbl  (3kocuctemsbl). Ilonsatue o006 »skocuctemMe u




ouoreorieHo3e. DYHKIIMOHATbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJIYLIECHTHI,
KOHCYMEHTBI, pelyleHTbl. KpyroBopoT BEIIEeCTB U MOTOK SHEPTUH B SKOCUCTEME.
Tpoduueckue (TumieBbie) YPOBHU OKOCHUCTEeMBI. [IuIeBble Iiemd W CETH.
OcHOBHBIEC TOKa3aTeNd HKOCHUCTEMbI: OmMoMacca, MPOAYKLHUS. DKOJOTHYECKHUE
MUPAMUJIBL:  MPOAYKIMM, YHUCICHHOCTH, Ouomacchl. CBONCTBA 3SKOCUCTEM:

yCTOMUMBOCTB, caMoperyisiius, pazsutue. Cykieccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WU
IIMPOKOJINCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE HKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y pOO3IKOCHUCTEMBI.
Bbuonornueckoe u X03HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak QakTtop ycroiumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOro pazHooOpas3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Owuocdepe. I'paHuiiel, coctaB U CTpPyKTypa
ounoceprl. KuBoe BemecTBo u ero QyHkimu. OcoOeHHOCTH OMocdephl Kak
rino0aibHOM 3KocUcTeMbl. JlMHamudeckoe paBHOBecMe M OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB W OMOTCOXHMHUYECCKUE ITUKIIBI 3JIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTEH OMOchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Ouocdepe 3emin. AHTpONMOreHHbIE M3MEHEHUs B Ouocdepe.
['o6asibHBIE HKOTOTHYECKHE TPOOITIEMBI.
OcHOBa paIlMOHAJILHOTO  YINPABIICHUS TMPHUPOJHBIMH  pecypcaMH U HX

ucnosnb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. AxunonepHoe o6mectBo «M31aTenscTBo
«IIpocBenienue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuit A.A., Py6mos A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akmmonepnoe o6rmectBo «M3marenbcTBo

«IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus. [loypounsie pazpadotku. 10-11 kmaccel. ba3oBblil ypoBeHb.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
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