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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMU TEOPETUUECKYI0 OCHOBY JJIf
OTIpEJICIICHHS] TOAXOJ0B K (POPMUPOBAHUIO COJEPKAHUS YYEOHOro TMpeaMeTa
«buosorus» cocraBWiId: KoHIenTyaiabHble mnosoxkeHus DOIroC COO o
B3aMMOOOYCJIOBJICHHOCTH IIeJIeH, COJepKaHus, pe3yJabTaTOB OOy4YeHUus U
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX IENSIX U
MPUHININAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CpPEIHETO
obmero obpazoBanus B Poccumiickori denepanuu, a TakXke IOJOXKEHUS O
cnenugurke 6MoIoruM, €€ 3HaYUeHUH B TTO3HAHUU JKUBOW MPHUPOABI U 00eCTIieueHnn
CYIIIECTBOBAHMS YEJIOBEUYECKOTO 00mecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKCHUSM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelCTaBlIeHHE O UelsIX, 00 oOuiei
CTpaTeruy OOYy4YeHMs, BOCHUTAHUS W Pa3BUTUS OOYYAIOLIUXCS CPEACTBAMHU
yaeOHOTO TmpeameTta «buosorusy», omnpeaenser o00sS3aTelbHOE MPEAMETHOE
COJIep’KaHHMe, €ro CTPYKTYypy, pacopeielieHHue I0 pa3jenaM ¢ TeMaw,
PEKOMEHIyEMYIO TOCJIEIOBATEIbHOCTh M3YUYEHUSI YUYEOHOr0 MaTepHalia ¢ y4éTom
MEXIPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM 00pa3oBaTeIbHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImuXCs.

B nporpaMmvMe mo OuoiorMM TakXKe YUYMTHIBAIOTCS TpeOOBaHUS K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pE3yJbTaTam
oOyyeHus B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHHOM
JEATETHPHOCTH/YUEOHBIX JEHCTBUM OOYYaIOMIMXCA TI0 OCBOCHHIO COJCPKAHUS
OMOJIOTHYECKOTO 00pa30BaAHMS.

B nporpamme mo 6uosnorun (10-11 kiaccel, 6a30BbI YPOBEHB) peaii30BaH
MPUHIIUAN TPEEMCTBEHHOCTH B U3y4Y€HUU OMOJIOruH, Ojaromaps 4yeMy B Hel
MPOCMATPUBACTCS HAMNPABICHHOCTh Ha Pa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e KM3HM M OEpEeX)HbIM OTHOLIEHHMEM K OKpY)Karolleil NpUpOAHOU cpeje.
[TosTOoMy Hapsly ¢ U3y4yE€HHUEM OOIICOMOJOTMUYECKUX TEOPHUM, a TaKkKe 3HAHUU O
CTPOCHHU JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIEHO BHUMAaHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIsl PEIICHUS MPUKIAAHBIX 3aj]1a4, B
TOM 4YHCJIC: TMPO(UIAKTUKN HACJICACTBEHHBIX 3a00JI€BAaHUN YEIOBEKAa, MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKHU
11eJ1IeCO00pa3HOro TMOBEJEHUSI B OKPY’KaIOIIEeW MPUPOJHOM cpeje, aHaau3a
BIIMSIHUSL XO3SIMCTBEHHON JESTEILHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX AKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAIHON HANPABICHHOCTH
ydeOHoro mpenMera «buosorus» MpoauKTOBaHO HEOOXOJIUMOCTHIO 0OecTICUCHUS



YCIIOBUH ISl peIlieHUs] OJJHOW M3 aKTyaJbHBIX 3a/1ay IKOJIBHOTO OHMOJIOTHMYECKOTO
oOpa3oBaHMsl, KOTOpas mpeAanojaraeT (QopMuUpoBaHHME Yy  OOydarolIUXCs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHHUSIM JHUHAMUYHO Pa3BUBAIOLIETOCH
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpeaHero ooOmero oO0pa3oBaHHS 3aHHMAET BaKHOE
mecto. OHa oOecneunBaeT (pOpMHpPOBAHHE Yy OOYHAIOIIMXCS NPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTEIBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3alMyd M DBOJIIOIUHU, CO3MAET
yCIIOBUSL  JJIsi:  TO3HAHMS  3aKOHOB  JKMBOM  MpupoAbl, (OPMUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0e30macHOro obpasa
KU3HU, YKOJIOTMYECKOTO MBIIUIEHUS, IIEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHS UMEET TAaKKe JUIs PEIICHUs BOCITUTATENbHBIX U
pa3BUBAMOIIMX  3a4ad  CpegHero oOmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonorun odecrneynBaeT yciaoBHs isi (GOPMUPOBAHUS
UHTEJIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpaluy OMOJIOTHUYECKUX 3HAHUU C
IPEJICTAaBICHUAMU U3 APYTUX YUYE€OHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHS O MpPEIHA3HAYEHUH Y4YEOHOro MpeameTa
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpaMme IIo
OHOJIOTHH.

Ot60p comepkanusi yuebHoro npeamera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOIO MOJAXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: JOJKHBI OCBOMTbh 3HAHUSA M yMEHHs, 3HAYUMbIE IS
dopMupoBaHus O00IIEH KyJIbTYpbl, ONPEACIAIOIINE aJEKBAaTHOE IOBEICHUE
YeJioBeKa B OKpYyKarolled MpUpOJHON cpene, BOCTPeOOBAaHHbBIE B MOBCEIHEBHOM
KU3HU U MNpPAaKTUYECKOW AesTeabHOCTH. Oco0oe MeCTO B 3TOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW 17151 (HOPMUPOBAHMUS
IIPEICTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpa W
LHEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOrNYECKOro 00pa3OBaAHHS.

CtpykTypupoBaHHe cOepX aHUs Y4yeOHOro Marepuajga B MpOrpaMMe II0
OMOJNIOrMM OCYLIECTBICHO C Y4Y€TOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX KUBOW MPUPOBI, O €€ YPOBHEBOIM OpraHu3anuu u
ABOJIIOLMU. B COOTBETCTBUHU € 3TUM B CTPYKType yueOHOoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOIINE COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
Hay4yHOro no3HaHus», «KieTka kak Ouosormyeckas cucrema», «OpraHusMm Kak



ounonornyeckas cuctemay, «CucteMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOIOIUS KUBOM MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTUY.

enps um3yuyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolUMHCS  3HAHUSIMU O  CTPYKTYPHO-(QYHKIIMOHAIBHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOTO0 paHra U NPUOOPETCHHE YMEHHM
WCIOJIb30BaTh ATH 3HAHUS MJIsi TPAMOTHBIX JIEWCTBHM B OTHOILIEHWU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JocTtuxenue uenu uzydeHus ydyeOHoro npeaMera «buomorus» Ha 6a30BOM
YpOBHE 00eCTieunBaeTCs PEIICHUEM CIISAYIONINX 3a7a4:

OCBOCHHME OO0YYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIax, CIy>KallluX OCHOBOM
st (hOpMUPOBAHUSI MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O
METO/IaX HAYYHOTO IMO3HAHUS, CTPOCHHUH, MHOTOOOPa3uu U OCOOECHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHrue y OOYyYaIOMIMXCS TO3HABATEIbHBIX, MHTEIUICKTYAJIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MPOIIECCE aHajdu3a JAHHBIX O MyTAX Pa3BUTUSA B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHu3aliy;

CTAaHOBJICHHE y oOydarommxcss oOmel KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH M OIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKUBOW MPUPOJHI HA OCHOBAHUM 3HAHUW M OIbITa, MOJIYYEHHBIX MPH
M3yYeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalONIMXCS YMEHUH WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJOTUYECKUX 3HAHWW B TMPAKTUYECKOW JESITEIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTU;

BOCIUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTU ITO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUS K HEW, COOTIOICHUS STHUYECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTHUECKUX UCCIIETOBAHMIM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JJIg TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYpHI, 1151 POPMUPOBAHHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B OBCEIHEBHOM JKU3HU IS
OLICHKH TTOCJICACTBUI CBOEH JIEATEIILHOCTH MO0 OTHOIICHUIO K OKPYKAIOIIEH Ccpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME W COOJIOJEHHE Mep MNPOPUITAKTUKH
3a00sieBaHUM.

B cucreme cpennero obmiero oopazoBanus yueOHbI npeaMer «buonorus»,
M3y4aeMbIii Ha 0230BOM ypOBHE, SIBIISIETCS 00s13aTEIbHBIM YICOHBIM MTPEMETOM.



Jlist u3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHMs
orBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henenmwo), B 11 kmacce — 34
yaca (1 gac B HeemIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduert, TUKOM, I3CTETUKON U MPaBOM.
Ponp Ouonoruun B (OpPMHUPOBAHUM COBPEMEHHOM HAyYyHOW KapTHHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

Metoapl TO3HAHUS KUBOUW PUPOJIBI (HAOII0/IEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KiIaccupuKaius, MOJICTUPOBAHKUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

Tabmuiel 1 cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3IWYHBIX METOJIOB MpPH
W3Y4YCHUU OMOJOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aALMS.

JKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaundne
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKu ), OMoCEepHBIi.

JdeMoHCcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HI», «YPOBHH OpraHU3aldN
KUBOU IPUPOIBDY.

Oo6opynoBanue: moaenb Moiekyisl JTHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKAN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHTHL. Bo/la 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEPAIbHBIX BemeCcTB B KieTke. [lommepxkanue
OCMOTHYECKOI0 Oananca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnMble 1 3aMEHUMbIE aMUHOKUCIOThl. AMUHOKUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TIepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornueckue
GbyHKIMHN OENKOB.



depMeHTHl — Ouwosormdeckue Kartanusatopel. CTpoeHume (epmenTa:
aKTUBHBIA IeHTp, cyOcTpartHas creuuduunocts. Kodepmenrsl. ButamuHsbl.
OTnnunsa pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  A€30KCUpud03a),
aucaxapuipl  (caxapo3a, JAKTo3a) M TOJIMcaxapulbl (Kpaxmai, TJMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepunabl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHHUKOB SHEPTHUHU.

HykneunoBesie kucinotel: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue u pynkiuun PHK.
Buast PHK. AT®: cTtpoenurie u GpyHKIMH.

utonorusa — Hayka o kierke. Knerounas teopust — npuMmep B3anMOACHCTBUS
uzei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe MNpU3HAKKA —KIETOK:
3aMKHyTas HapykHas memOpana, mojekyisl JIHK kak renernueckuii ammapar,
CUCTeMa CUHTe3a OelKa.

Tunel KJIETOK: »yKapuoTHYeCKass M mpokapuotudeckas. OcoOeHHOCTH
CTpOEHUsI MpOKapHOTUYECKOM KieTku. Kinerounas creHka Oakrepuil. Ctpoenue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMUBOTHOW U
rpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢bynkuuu. [nazmaruueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnnasma u eé
opranouipl. OnHoMemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
an30coMbl. [1olyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPWH, IIJIACTHBL.
[Ipoucxoxknenne MUTOXOHApUM W Tutactuia. Bunel mnactun. HememOpanHubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, LEHTPUOJU, PECHUYKH,
KIryTUKU. OYHKIMHA OPraHOUAOB KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue saapa: sijaepHas 000JouKa,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Huarpammelr:  «PacnpeneneHue XMMHYECKUX JJEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIE».

Tabmuter u cxemsbl: «llepuoamdeckas TabnMIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIEKYJIIbI BOJIbI», «buocunTes 0enkay, « CTpoeHUue MOJIEKYJIIbl OeIKa,
«Ctpoenue pepmenta», «Hykmennossie kucinotel. JJHK», «CTpoeHne MOJIEKyIIbI



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIeTKn», « YTIeBOJAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHWE MJi1 IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPONpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTaaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)y.

Jlabopatopnass pabora Ne 2. «M3ydeHue cTpoeHHsS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTEepUU IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErnaparax u ux
OIHCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHUMAHHUH
MeTabou3ma.

Tunbel oOMeHa BemecTB: aBTOTpodHBIN U reTeporpodHbid. Pons depmenToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (oTocuHTE3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh POTOCHHTE3a. 3HaUCHHE (OTOCHUHTE3a IS KU3HH
Ha 3emuie. BiusiHue ycioBuii cpefibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUS €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HH Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciersieHue BelIecTB, BbIACICHUE U
aKKyMYJMpPOBAaHME DSHEPrud B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KuciopogHoe OKuCiIeHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wunpopmauus u JHK.
Peanuzauust reHetudeckoil mHpopmanuu B KieTke. ['€eHEeTHYeCKHMi KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otanbl TpaHcasuuu. KomupoBanue amuHokucior. Pons pubGocom B
OounocuHTe3e Oenka.

Hexkinerounsie popMbl ku3HU — BUpPYChL. McTopus otkpbiTus Bupycos (/. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS © JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, >KUBOTHBIX U YEJIIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo3Oynurens CIIN/da.



OOpatHas  TpaHCKpUIIMA, peBepraza W uHTerpaza. Ilpodummaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel nuTanusy, «Metabonuzm», «MHUTOXOHAPHS,
«JHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTuueCKuid Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbI nukia Bupyca CIIM/a,
Oaktepuodaray, «Pemmukamms JJTHK».

Oo6opynoBanue: monaenu-anummkanun «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdaza m MuUTos.
[Ipouieccnl, mpotekatomue B uHTepdaze. Pemnmukanuss — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli U TaluVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHbI.
[{uTosornueckue OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUAYAJIbHOTO  PA3BUTHUA
OpraHU3MOB.

Henenune kietkn — muto3. Cragum muto3a. IIporecchl, npoucxoasdimne Ha
Pa3HbIX CTAAUIX MUTO3a. BUOOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Bupl Gecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IOYKOBAHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BETeTaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYECHUE JIJIS1 CEJICKLINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIIMYUS OT OECIIOJIO0TO.

Meito3. Cragun meiiosa. I[Ipoueccel, mpoucxoasuiMe Ha CTaausx Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOTOrM4yeckuid CMBICT H
3HAYEHHUE MEN03a.

['ameTtoreHes — mporecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y JKMBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M AUYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[, SWUIIEKJIETKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcOOEHHOCTH CTPOCHHS SUNEKIETOK M crepMaTo3ounoB. OrmIog0TBOPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOPHOHAIbHOE  pa3BHUTHE
(3MOpuorenes). Jrtanbl SMOPHOHATIBLHOTO Pa3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOieHne, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. THITBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOe, HemnpsaMmoe (JIMuyuHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YpOJCTBA.

Poct u pasButue pacreHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmumer u  cxeMbl: «®@oOpMbI Pa3MHOXKEHHS OPTaHU3MOBY», «J[BoiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kinerku Oaxktepuily, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpssMoe U HenmpsiIMOE pa3BUTHEY», «I'amMeToreHe3 y MIIEKOMUTAIONIUX U
4yeJ0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmato30uasl
MJICKOMUTAIOIIETO», «SHIEeKIeTKa MIEeKomuTaromero», «Kapuokuues B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEib-almuiukanusa «JleneHue KIeTku», MOJelb
JIHK, Mmoznenb MeTtadazHoil XpoMOCOMBI.

JlabopaTopHbIe ¥ IpakTHYecKUue padoThbl:

JlaGoparopuas pabGora Ne 3. «HaOmomeHme MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpEnapaTaxy».

JlaGoparopuas pabora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh U N3MEHYHUBOCTh OPraHU3MOB.

IIpenmer u 3a1aun reHeTUKU. VIicTopust pa3BuTusa reHeTuku. Posib iutosoruu
U SMOPHOJIOTUH B CTAHOBJICHUM TE€HETHUKH. BKiag poCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJabl TEeHETUKU (TUOPHUAOIOTHUUYECKUN,
IUTOr€HETUYECKUH, MOJNEKYISIpHO-TeHeTHYeCKUil). (OCHOBHBIE T'€HETUYECKHUE
noHsTHus. ['eHeTndeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE . Menaenem.
MonorubpugHoe ckpenBaHue. 3akoH eAuHOooOpasusi TUOPUIOB TEPBOTO
nokojeHud. [IpaBuno AOMUHUpOBaHHUS. 3aKOH pACUICIUICHUS MPU3HAKOB.
I'unoresa ynuctoTel raMeT. [1oHOE ¥ HEMOJHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHHe. 3aKOH  HE3aBHCUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupytoliee ckpenBanue. Vcnoiab30BaHue aHATU3UPYIOLIET0 CKPEIMBaHUs
JUISL OTIPEJICTICHUsI TEHOTUITa OCOOH.

CueruieHHOEe  HaclieioBaHWe mpu3HakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJJOBAaHHUIO TeHOB. HapymieHne cuerieHus reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTH. | eHeTuYecKue KapThl.



I'enetuka mosia. XpoMOCOMHOE ONpPEACIICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCcOMBI. ['oMorameTrHble M Te€TeporaMeTHble opraHnu3mbl. HacnemoBanue
MIPU3HAKOB, CIICTIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbl N3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJICICTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAITMOHHONW U3MEHUYMBOCTH. BaprarimoHHbIi psaj ¥ BapuallioHHas KprBasi.
Hopma peakumu npuszHaka. KonmyecTBEHHbIE MU KAYECTBEHHbIC MPU3HAKA U HUX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrBenHas, WM T€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHaS
W3MEHYUBOCTh. Melo3 U TMOJOBOM MpollecC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTU. MyTaliMoHHas U3MEHUYMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTanuid. MyTtareHnbie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM n3menunBoctyd H. 1. BaBusosa.

BuesanepHast HaCiI€ACTBEHHOCTh U MU3MEHUYHUBOCT.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJIOBEKa: FeHeaIOTHUYCCKUM, OTM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA:
MTOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUINMPOBAHUE, B TOM YHCJIE€ C IMOMOIIBIO
[TI1P-anamu3a. HacmencTtBenHnle 3a00JjicBaHUS dYeJOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEeApaCcHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIC KiIETKU. IIpUHIUIIBI
3JI0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTHKU U JICUCHHUS T€HETUUECKUX
Oone3Hed. MeanKo-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEIUITUHCKOM
T€HETUKH B MIPEAOTBPAIICHUH U JICUCHUU T€HETUUECKUX 3a00JIeBaHUMN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBuos.

TaOmumpl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
[IUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIVIEHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpemIuBaHus»,  «Mehos3y,
«B3auMoznencTeue aluIeNbHBIX T'€HOB», «l'€eHeTHMdecKkne KapThl pacTEHUH,
JKUBOTHBIX W 4ejoBeKay», «l'eHeTwka mona», «3aKOHOMEPHOCTHU HacCJeIOBaHUs,
CUEIUICHHOTO ¢ TmoJioM», «KapuoTumnbl dYenoBeka W KUBOTHBIX», «Bumbl
U3MEHYUBOCTHY, «MoaudukamoHHas HW3MEHYUBOCTHY, «HaciegoBanue pesyc-
dakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

OOGopynoBaHue: MOJIETU-AMIIIMKAIMA  «MOHOTHOPUIHOE CKPEITUBAHKECY,
«HenonmHoe nmoMunHHMpoBaHue», «JurubpugHoe ckpenmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduna» (HOpMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuii «I"opox moCeBHOM».

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(pUKAIIMOHHON U3MEHYNBOCTH,
IIOCTPOEHHUE BApUALMOHHOI0 Psifia MU BAPUALIMOHHON KPUBONY.

JlaGoparopnas pabora Ne 7. «AHanu3 MyTauuil y Apo30(uiIbl HA TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora No 2. «CocTaBlieHME U aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpoIlecC. 3ap0KJACHUE CEIEKINU U JTOMECTUKALUS.
VYuyenue H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. LIeHTphl MpOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. Copr,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIMA. MacCOBBI U MHAMBUAYATbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUH U KUBOTHBIX. OLIEHKa JKCTepbepa. BIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE 4YHUCTHIX JIMHUM.
['erepo3uc, wiu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — AyTOPHJIMHT.
Otnanéunas tulOpuamsanus W e€ ycnexu. VICKyCcCTBEHHBIM MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOUJOB. JIOCTMIKEHHSI CENEKIMU PACTECHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAasT WH)KEHEpHUsA. OTallbl
co3ganusi pexombunantHo JIHK wu TpaHcrenneix opranu3moB. Kierounas
nHxeHepus. Kierounsle KyabTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckue M 3Tudeckue  npodbmembl. MO  —  reHeruuyecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [. Kapneuenko, M. O.
NBaHOB.

Tabnauubr u cxembl: kapra «LleHTpbI MPOUCXOXAEHHA U MHOT0OOpa3us
KYyJbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuit», «Otnanénnas ruopuauzanusy, «Padotsl akanemuka M. @. MiBaHoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJOTUM», «KileTouHble KYyJIbTypbl H
KJIIOHHpOBaHHE», «KOHCTpynpOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsiKH TIOA0B U KOPHEIJION0B AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOIBI M JOCTHXKEHUSI CEJEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIICTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOIHOHHASL OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHMS 3BOJIOLHMOHHON TEOPHH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiausHue 3BONIOIMOHHON TEOpUU HA pa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 2BoMOIMU. [laneoHTONmorMYeckne: MOCIENOBATEIBHOCTD
MOSIBJICHUST BHUJOB B TMAJICOHTOJIOTMYECKON JIETOMHMCH, NEPEXOIHBbIE (DOPMBEI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3jiuyusi 3MOpPUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTHYHbIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX MyTed y Bcex
OpTaHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. Ilpeanocbuiku BO3HUKHOBECHUS
JapBUHU3MA. J[BMXKyIIME CHJIbI 3BOJNIOUMU BHAOB 1O JlapBHHY (M30BITOYHOE
pPa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYpPCOB, HEOIPEACIEHHAs U3MEHUYUBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boitouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJTIOLUH.

JBrkymue cuibl ((hakTopbl) SBOIIONMK BUIIOB B MPUPOJE. MyTallMOHHBIH
npolecc ¥ KOMOWHATHMBHAs W3MEHYMBOCTH. [lomynsiiimoHHBIE BOJHBI U Aperd
reHoB. M3ossuus u Murparusi.

EctectBenHblii oTO0p — HampaBisiiomuii  (¢aktop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdOUUU. [Ipumepsl
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIMOAAANTALIIH.

Bun wu Bugoo6pazoBanme. Kpurepun Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTHYECKOE.

MakpoosBomonusi. @DopMbl  3BOJMIONUM:  (UIETHYECKAsl, JTUBEPreHTHAs,
KOHBEpIreHTHas1, napajuiesbHas. HeoOpaTtuMocTh 3BONIOLUN.

[IponcxoxaeHne OT HeCHeUaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvsa. AIanTUBHAS padaliysl.

JdeMoHCcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuuel u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OOprOBI  3a
cyiiecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3re COPTOB pacTEHU»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuuy»,  «MyTammonHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Uamoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunel 3Bomoonun», «Kapra-cxema wMapumpyra nyrtemectBus U.
Hapsunay», «bopsba 3a cymectBoBaHue», «IIpucmnoco0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKPACKH,
Ha0Op IJIOOB M CeMsAH, KoyueKuus «lIpumepbl 3allUTHBIX TPUCHOCOOJICHUN Y
JKUBOTHBIX», MOJIeJb «OCHOBHBIE HANpaBICHHUS SBOJIOLUNY», 00bEMHAs MOJEIb
«CTpoeHue ToJI0BHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
HMCKOINAeMbIX JKMBOTHBIX M pacTeHWi», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BJIaxHble Impenapatel «Pa3Butne Hacekomoro», «PasButue
JSATYLIIKW», MUKpomnpenapaT «/po3oduna» (Hopma, mytanuu (oOpMbl KPbUIBEB U
OKpPAacKH Tena).

JlabopaTopHbIe M IpaKkTHYecKUue padoThbl:

Jlabopatopuas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO).

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMm.ie.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHUM XWU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uOreHe3 W MaHCHepMHs. XUMUYECKas
ABOMIOLMS. AOHMOT€HHBI CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMHUUECKOM 3BooIMU. HadanbHbie 3Tamsl
ouosornueckoi sBosronuu. I'unoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIECTKH. [lepBble KIETKM M HX DBOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emiie 1o 3paMm U nepuoaam. Karapxei. Apxeiickas u
mpotepo3oiickas dpbl. [lameo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUNCKHN, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaliHo3o01ckass »pa W €€ TMepuoAbl: MMAJEOTCHOBBIM, HEOTC€HOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTuKa KJIMMaTa W TeoJIOTHYECKUX mpoieccoB. OCHOBHBIE 3TAIlbI
HBOJIIOIIMU PACTUTENIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U
KUBOTHBIX. [losiBNIEHHE, paclBET U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYEeCKOr0 MHUpa KaK OTpaxkeHwe »3Bomouud. OCHOBHbIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

OBoJIOIMS YeloBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npencraBieHui o
MPOUCXOXKJIEHUH uYesjoBeka. Meroabsl H3yueHus aHTpornorenesa. (CxonactBa u
pasnuyMs 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxynue cuibl  (axTopsrn) AHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYUBOCTb UM  €CTECTBEHHBIH o0TOOp. OOImecTBeHHbI 00pa3 KHU3HHU,
U3TOTOBIIEHUE OPYJUH TpyJa, MbIIUICHUE, PEYb.

OCHOBHBIE CTaUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKHU, YeraoBeK
yMenbld, YenoBek mnpsmoxomsmmi, YenoBek HeaHAepTalbCKuil, YeroBek
pasymHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUs, O0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUAHAS
(eBpasmiickasi),  Herpo-aBCTpajliougHasi  (SKBaTOpuaibHas),  MOHIOJIOMJHAS
(a3maTcko-amepukanckas).  YepTsl  MPUCIOCOONEHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSM CYIECTBOBaHMS. EJMHCTBO uenoBedYeCKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. WM. Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosnmkHOBeHMe COJIHEUHON CHCTEMBI», «Pa3Butune
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuornueckas KieTka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHUX 4YEPT CTPOCHHUS YEJOBEKAa U YeIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeNOBEKay», «llpeBHenmue moam», «lpesHue moan», «llepBbie
COBPEMEHHBIE JTIOIN», «HeT0BEYECKHUE PACHD».

O6opynoBanue:  Mymsiku — «[lpoucxoxxaenne  dveinoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpPTaablla, KPOMAaHbOHLA), CIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUil TEepBOOBITHOTO 4YelOoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOna), TreoXpoHoOJOTHMYecKass Ta0nuia, Kouiekius «DopMbl
COXPaHHOCTH UCKOIIAEMbIX >KUBOTHBIX M PACTEHUI.

JlabopaTopHbIe M IpakTHYecKue padoThbl:

[Ipaktuueckast padota Ne 1. «/3ydeHne MCKOMAaeMbIX OCTATKOB PACTCHUN W
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcus «IBOJIOIMUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:KaIlas cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3fenbl 3KOJ0ruu. MeTobl 3K0JIOTHUECKUX
UCCJIEI0BAHMN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[yIIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonornyeckne (akrtopel. Krnaccupukanuss >SKOJOTHYECKHX (PAKTOPOB:
abuoTHueckue, OMOTHYECKHE W aHTpONOreHHble. JleHcTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOluoTtnueckue (hakTophl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenust OpraHu3MoOB K  JIEWCTBHIO  AOMOTHYECKHX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue (bakTopHI. Bunnl OHOTHYECKUX B3aNMOIEICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOKO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYSCKHX B3aUMOACHCTBHM ISl CYIICCTBOBAHHS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyisiuuud. OCHOBHBIE IOKa3aTeNH
NOMYJISIUMU: YHMCIEHHOCTh, IUJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIYJISIUN U €€ peryJsauusl.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuer 1 cxemsl: kapra «lIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUs
opranu3zMoBy», «®Potonepuonusm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YHUCIICHHOCTHU NOMYJISUU UHPY30pUu-Tyhenbk», «lluiessie nemnmy.

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOMTaHHS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padora Ne 2. «IloacyéT mIOTHOCTH NOMyISUUN pa3HbIX BUI0B
PaCTEHUID.

Tema 4. Coob01recTBa 1 YK0JOrH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-momuHanTel. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucremMe U
ouoreonieHoze. DOyHKIIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMbI: TPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BELIECTB M MOTOK YHEPTUH B HKOCHUCTEME.
Tpoduueckue (mumieBble) YpOBHM 5SKOCHCTeMbl. [luieBble Ilemu W CETH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUS. DKOJIOTMYECKHE
nupamMubl: MPOAYKLUHWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMS, pa3BuTHE. CyKIIeCCUsl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHWHOTO
WM IIMPOKOJIMCTBEHHOIO JIEca.

AHTpONOr€HHBIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBIL.  YPOOIKOCHCTEMBI.
buomorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOAIKOCHCTEM B YPOOIKOCHUCTEM.

buopasznooOpaszue kak QaxTtop ycTolunBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pasHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocheprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
ro0abHOM 3KocHCTeMbl. J[MHaMHUuyeckoe paBHOBECHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BenIeCTB 1 OMOr€OXMMHYECKUE IIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTH Orocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTpONOreHHbIe U3MEeHEeHUs B Ouocdepe.
['mobGanbHbIE 5KOJIOTHYECKUE TPOOIJIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
O6ropa3zHooOpasusi Kak OCHOBa ycTowunBoctu 6mocdepsl. OCHOBA parmOHAIBHOTO
VOpPaBJICHUs] TPUPOJHBIMU pecypcaMu M HX UCIHOJIb30oBaHUE. JlOCTHXKEHUs
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabnuuel 1 cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutaHus», «IKOJOTMYECKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuoreHnos Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «Baxkheillnine HCTOYHUKH
3arpsi3HEHHsI BO3JlyXa U IPYHTOBBIX BOA», «[louBa — BakHelIash COCTaBIISAIOIIAS
ounochepr», «DakTopel Aerpaganuu nousy, «llapaukoBeiii 3¢ dexT», «DakTopsl
paZOaKTUBHOTO 3arps3HeHus Ownocdepr», «OOmas crpykrypa Ouochepsn,
«PacnpocTpanenue xu3HU B Ouocdepe», «O30HOBBIM 3KpaH OuOCPeEpPH»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOIe».

O6opynoBanue: Mopelb-amInkanus «Tunuuable OMOLEHO3b», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJIeKIIUM «buorienosy, «Bpeaurenu BaxHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJJICKIIMM pACTeHUH W
KUBOTHBIX, TPUHAICKAIINE K Pa3HbIM SKOJOTMUYECKHUM TpyIIaM OJHOIO BHUJA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300pakeHUs OXpPaHSEMBIX BHUJIOB
PAcTEHUI U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornmacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHMUS K pe3yibTaTaM
OCBOCHHUs  OOy4YaloIMMHUCS TporpaMM CpeaHero oOlmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JMYHOCTHBIX pe3yJIbTATOB OCBOCHMSI mpeamera «buosorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUUCKOMN
IrpaXJaHCKOM MJICHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENeHNI0, HaJlM4yhue MOTHBallMM K  OOydeHHio  OuoJoruw,
IIeJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXIEHUW JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN pPa3BUTUS OUOJIOTHYECKOTrO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJICTBOBAThCA B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIW4YHWE HKOJOTHUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndHOCTHBIE pe3ynpTaThl OCBOCHUA Npeamera «buonorus» mocruratorcs B
CIMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIIbBHOCTH B COOTBETCTBUU C
TPAJUILIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMHU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJIEHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsS, PpAa3BUTUA BHYTPECHHEHM IMIO3UMLUHMM JIMYHOCTH, M[ATPUOTU3MA,
YBXEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla M CTApIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBa)XKECHHS, OEpPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACJIECIUI0 U
TPpAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY KaloIIen Cpee.

JlngyHOCTHBIE pe3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3HECHHOTO
ONbITa U OMNbITA JCATEILHOCTH B IMPOLIECCE peanu3allid OCHOBHBIX HANPaBICHUI
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [IESITEIbHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJ1a4, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YUYUTHIBATH B CBOMX JCHUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM I10JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHONIICHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH UJICHTUYHOCTH,
[IaTpUOTU3Ma, YBAXKEHUS K CBOEMY HaApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoil, ropmoctu 3a CBOW Kpau, cBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IMTPUPOJHOMY HACIIEIUIO U MAMATHUKAM IPUPOJBIL,
JOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYECHHUS OWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3ammre OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IECHHOCTENW POCCUICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYHUBOTO Oy IyLIETO;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTENSAM, CO3JAHUIO0 CEMbHA HA OCHOBE
OCO3HAaHHOTO TMPHUHATHS LEHHOCTEWM CEMEWHOU JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHHUE 3MOIIMOHATBHOTO BO3/ICHCTBUS )KMUBOI IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJay4ns:

NMOHMMAaHUE W peaju3anus 370poBOro u 0Oe3omacHoro oOpas3a >KU3HH
(3mopoBOo€e  mUTaHUE, COOJIOJICHWE TUTHEHUYECKUX TMpaBWiI W HOPM,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTAbIXa, peryjsapHas (Qu3ndecKas
aKTUBHOCTB), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MOHMMAaHWE IIEHHOCTU TMPaBUJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUE MOCIEICTBUI U HENMPUATHUS BPEAHBIX MPUBBIUEK (YIMOTpeONeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYy, OCO3HAHUE IEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPECCHOHATBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccudn #  Pealru30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI JKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM UX BO3MOXHBIX TOCJIEACTBUU ISt
OKPY>KaloIleh Cpeibl;

OCO3HAHME TI00ATBHOrO XapakTepa 3KOJOTMYECKHX HpoOieM M MyTed HX
pelieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMSI W YMEHHUS TMPU PEIIeHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAJIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOMIO/IGHHE  TpaBWJ  TMOBEACHUS B MPUPOJIE,
HaIllpaBJI€HHBbIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
AKOCHCTEM, OHOChEpHI);



AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOUIEH
MPUPOIHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUSTHBIE 3KOJIOTHUYECKHE
MOCJIEACTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OMbITA NEeATEeNbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B ITO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLUAIBbHOU
MIPaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JAEATEIbHOCTU IKOJIOTUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeacTaBlieHuss 00 OKpYKarolleM MHUpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa W
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH ISl COBPEMEHHOM IUBUIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh  pPEeCypcHble  MPOOJEeMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MYTEeW BHIXOJa U3 II100abHBIX IKOJIOTUYECKUX MPOoOIeM U
oOecrieueHus:  Mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PaIllMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHW OHMOJOTHMYECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTAaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMOit
IPU U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHUS JUIsl aHajau3a M
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa U MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHUE JielaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HayyHbIX (AKTOB U
UMEIOITUXCS JAHHBIX C 1I€JIbIO TTOTYUYEHHUsI TOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OHMOJIOTMYECKUE 3HAHUA IS
pelIeHws MPo0OJiIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO M UCCIIEI0BATENBCKYIO ICSITEILHOCTh HHINBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OUOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTra «buomorus
BKJIIOYAIOT: 3HA4YMMble JJs1 (OPMHUPOBAHUS MHPOBO33PEHUSI O0yHaronIuxcs
MEXIUCIMUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKaIOIIUE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B TMO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTrUs, SIBIICHHE, MPOIIECC,
CUCTeMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCIIeIOBAaHUE,  HAOIIOJICHWE,  HW3MEpeHHe,  JIKCIEPUMEHT H  JIPYTHX),
YHUBEpCAJIbHbIE y4deOHble JeicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecIeunBaroIne dbopmupoBaHue GyHKITMOHATBHON
IPaMOTHOCTH ¥  COI[MAJIBHOW KOMIETEHIIMH O0O0ydYarouumxcsi, CIHOCOOHOCTh
00yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  yHUBEpPCAJIbHbICE y4yeOHBbIE JICUCTBUS B
MMO3HABATEIILHON M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEero
0o0pa3oBaHus JIOJKHBI OTPaXKaTh:

OBiagenune YHHBEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMU
AEeCTBUSIMM:

1) 6a30Bble JJOrMUYecKHUe JeiiCTBHS:

CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MNPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHUS, Ki1accupUKaIK, 0000IIEHN), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACISITh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMHU MOHSITUSIMH);

ONpEeNeNATh LeNu JACSTEIbHOCTH, 3aJaBasl IMapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIBTATHI ACSATEIbHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

WCII0JIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbICHEHUS (PAKTOB U SIBJICHUUN
YKUBOW NPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYMUS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpelcTBa JUISt MIPEJCTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMU  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHajdnu3a MUMEKUIUXCS
MaTepHaIbHBIX 1 HEMATEpUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  peajbHOrO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKHE TeHCTBHUA:

BJIJI€Th HABbIKAMH Y4€OHO-UCCIEA0BATEIbCKON M TPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IIOMCKY METO/0B PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUJbI JESITEIBHOCTU IO TMOJIYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpEeTalnH, NPeoOpa3OBAHMI0 W MPUMEHEHHUIO B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHONH TEPMUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISIT NIPUYUHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HAXOAWTb apryMEHTBhI IS JI0OKa3aTelibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJA€ pEIIECHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYLIECTBJISTh LEJICHANPABICHHBIA IMOMCK IEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO 00JacTH
KU3HENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX YUEOHBIX IIPEJAMETOB;

BBIIBUTaTh HOBBIE WJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OpPUEHTHPOBATHCS B PA3IMYHbIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEpaType, OHOJIOrMYECKHX CJIOBapsAX M
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (HOPM TIPEICTABICHUS, KPUTHIECKH OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbOopMyIUPOBATh 3aMpPOCHl U MPUMEHATh Pa3IMYHbIC METOJIBI MPH TOWUCKE U
orbope Ouonornueckoi MHGOpMalUU, HEOOXOIUMON JJIsl BHIMOJHEHUS! YU4€OHBIX
3anay;

NpUOOpETaTh OMBIT MCHOJIB30BAHUS HMH(POPMAIUMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO MCIIOJIb30BaHUS Pa3TUIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMANIbHYIO  GOpMYy  TPEACTABICHHUS
ounosornuyeckor nHGopMaruu (cxemsbl, rpadUKy, JUarpamMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa Npu paboTe C
Ononornyeckor WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abO0peBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  DPACTO3HaBaHWA HW  3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX cepax >KU3HU, AKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBIMIOJHEHUS IperaraeMoi
3a/lay, YIYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JAajiora Wiy JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWs, I[MOHMMATh 3HAYEHUE
COIIMAJIHBIX 3HAKOB, IMPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HAMEPEHUS JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIh30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThHI MPU PEIICHUH OMOJIOrMYEeCKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS P PEIICHNN y4eOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX JEHUCTBUM C Y4YETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh L[€JIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBaTh WU
KOOPAWUHUPOBATh JEWUCTBUSL MO €€ NOCTHKEHHIO: COCTaBJIATH IUJIAH JEHCTBUH,
pacnpenensiTh poiu € YYETOM MHEHUW YYaCTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Y4YaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE IPOEKThI, OLIEHUBaTh WJEU C TO3ULUUU HOBH3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIOJb30BaTh OHOJOTMYECKHE 3HAHUS JJIs BBIABICHUS NOpoOJieM U HUX
pEIICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUM LEJEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K KMUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIIBHYIO NIESITEIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JESATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJeMbl ¢ y4ETOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHHUI;

JIaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peIIEHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOM 3pyAHLHH B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TOBBIIIATH CBOM 0OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJE€Th HABBIKAMHM  TIO3HABATEIBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pPEQIIEKCUU ISl OUEHKH CUTYalMH, BbIOOpa
BEPHOT'0 PEIIEHUS;

YMETh OILICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEeATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHMMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEeATENBHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C IO3ULUU APYTrOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieluduyeckue st yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMHN U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX YUYEOHBIX CHUTYyaIUsX, a TAaKK€ B PEaJIbHbBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl IPEACTABIICHBI IO FOJIaM 00yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUsS ydeOHoro npeamera «buomorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAPTUHBI MUPAa M HAYYHOIO MHUPOBO33PEHHS, O BKIAAEC POCCHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA ISl PELICHMS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJIepKaHUE OWOJIOrMYECKUX TEPMUHOB WU TOHITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BEUIECTB M MpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOPEryJIsIus), YPOBHEBAsT OpraHU3AIMs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHUE (PEIPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTUYECKUE TeopuH (KIETOYHasi, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpalibHAsg JIOrMa MOJICKYJApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 LeHTpax MHOroo0Opasus u
MPOUCXOXK/EHUS KyJIbTypHbIX pacteHuid H. V. BaBunioBa), onpenensts rpaHuilbl
MX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BJIaJIETh METOJIJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOTIO/IEHUE U
OMMUCAHUE KUBBIX CUCTEM, IPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IPOBEJICHHE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  TMIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAyEeMbIMH BEIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEILECTB M NPEBpAIICHUS SHEPIruu B KIeTKe, (OTOCUHTE3A,
IJIACTHYECKOTO W JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJBLHOTO pPa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHBbIC 3HAHUS Al OOBACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUJISl MPUHATUS MPAKTUYECKUX DPEIICHUN B MOBCEAHEBHOM
KU3HU C LEJIbl0 oOecrieueHHsi O€30MaCHOCTM CBOEr0 3/0POBbS U 3/I0POBbS
OKPYaIOLIUX JIOAEH, COOMI0IEHNsT HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYIKaIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHOMU ouonmorun OMOTEXHONOTUIA i PaldOHAIBHOTO
MPUPOAOTIONH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKUE 337Jaud Ha MOHO- H
JUTUOPUIHOE CKpEeIlMBaHUE, CLEIUICHHOE HacleOBaHHE, COCTaBISATh CXEMBbI
MOHOTMOPHUIHOTO CKpPEIIMBAHMS JIA MPECKa3aHusl HACIeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M IpakTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccOoBOW MH(OpMaLUU, HAYYHO-NOIMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIIEe0OBaHUIl B OuoJorum,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOIICHMUS,
00001m1ast 6uosIornYecky0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
WCIOJIb30BATh OHITUIHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buosnorus» 6 11
K1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJH OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWOJNOTUH, (HYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHHOB M TOHSATHUM:
BU/I, TIOMYJISALIUS, TeHOGOH/I, IBOJIOLHNS, ABIXKYIIUE CUIIbI ((PAKTOPBI) 3BOJIOINH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHUCTEMA, MPOAYUEHTHI, KOHCYMEHTHI, pEAyLEHTbl, UENU M[UTAHUS,
HKOJIOTHYECKasi upamua, OuoreoreHos, onocdepa;

yMEHUE H3/Iarath OWOJIOTHYECKHME TeopuH (PBOJIIOIMOHHAS Teopusa Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. Bapa, uepenoBaHusi riaBHbIX HAIMpPaBICHUN H
nyteit aBomonuu A. H. CesepiioBa, yuenus o 6uocdepe B. . Bepnaackoro),
OTPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BIJIAJIETh METOJaMU HAYYHOr'O MMO3HAHUs B OMOJOTUU: HAOIIOIEHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOILIECCOB M SIBICHUI, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMU BEJIMYUHAMHU, OOBSICHEHUE IOJYUYECHHBIX
pPEe3yJIbTAaTOB, UCIOJIL30BAHHBIX HAaYYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JIeJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOI'O OTOOpAa, BHJIO00pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHSI HKOJOTHYECKUX (HAKTOPOB Ha OpraHU3MbI, MEepeHoca
BEIIECTB M TOTOKAa JHEPrUM B DKOCHUCTEMAaX, AHTPOMOTCHHBIX HW3MEHEHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEHIECTB M OHMOT€OXMMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SBJIICHUU, JUIS IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
JKU3HH C LENpl0 oOecnedeHus: Oe30MacHOCTH CBOErO 3I0pPOBbS U 310POBbS
OKPYXKAIOIIUX JTIOJIEH, COOMIOIEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
OPUPOIHON cpejie, MOHMMAaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKCHHM
COBPEMEHHOW OMOJIOTHH VISl pAlIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHHUE peliaTh 3JE€MEHTapHble OMOJOTMYECKHUE 3a]1a4M, COCTABISTh CXEMBbI
MEepEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M MpaKTUYECKUe padoThl, COOMIOIATH
npaBuiia Mpu paboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKU OIEHHMBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIUU, HAyYHO-TIOMYJISIPHbBIE
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULIHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE IMCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011128 6MOJIOTHYECKYI0 UH(POPMAILIUIO U3 HECKOIBKUX HUCTOYHUKOB, IPAMOTHO
UCIOJIb30BaTh MOHITUIHBIN arnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoauvecTBo yacoB
HaumeHoBaHMe pa3iesioB U TeM JuekTpoHHbIE (HUGpPOBbIE)
Ne i/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTbl
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbIE CUCTEMBI U UX OpPTraHU3ALMS 1 https://m.edsoo.ru/5ST7SVKFTX
3 XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH 8 | https://m.edsoo.rt/YTLWWOIJEO
4 KusznenesTenbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
PasmHOXeHMe 1 UHAUBHIyalIbHOE
5 AVBHILY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnencTtBeHHOCTh M N3MEHYHBOCTD
6 g 8 1.5 https://m.edsoo0.ru/ONPNXJ7X6
OpraHU3MOB
Cenekmus opraHu3MoB. OCHOBBI
7 B p 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 Pe3epBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOTPAMME



https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/IBLQH548U

11 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBO yacos

DJIeKTPOHHBIe (HH(POBHIE)

Ne i/m Kontpoabnbie | IlpakTuueckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
1 DBOIOIMOHHAs OHOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bos OBCHHE U pa3
2 HMKHOBCHHE 1 pASBITHE JHU3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emie
3 OpraHu3Msbl 1 OKpYy’Karolias cpea 5 1 https://m.edsoo.ru/XNFOD96AA
CooOmiecTBa
4 HHeCTa 1 SROJOTHHECKHe 9 https://m.edsoo.ru/ WXWAVSS56F
CUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNON
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

[TPOTPAMME



https://m.edsoo.ru/T3R3FWNQN
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/7F6R1ZROH




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoxka

KoanuyecTBO 4acoB

Bcero

KonTtposabHble
padoThI

IIpakTH4eckune
padoThbI

JlaTa
U3Y4YeHH
s

DJIeKTpPOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE PecypChl

buonorus B cucteme HayK

https://m.edsoo.ru/O2T4D1UI5

MeToabl MO3HAHUA KUBOU
npuposl. [Ipakrnueckas
paborta Ne 1 «Mcronp3oBanue
Pa3IMYHBIX METO/IO0B MPH
W3Y4YEeHUN OMOJIOTHUECKHUX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

Bbrnonornyeckue cuCTEMEI,
MIPOIIECCHI U UX U3yYCHHE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKHHU COCTaB KIETKH.
Bona u muHepanbHbIE CONH

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u ctpoeHue
0enKoB

https://m.edsoo.ru/V33INUWSW

depMeHThl — OUOJIOTHYECKUE
Katanuzaropsl. JlabopaTtopHast
pabota Ne 1 «M3yuenue
KAaTAJINTUYECKON aKTUBHOCTHU
(bepMeHTOB (Ha puMepe
amMuIIa3bl WIN KaTanaasbl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

VYrunesonasl. JIumuast

https://m.edsoo.ru/OJ7NFITI5

Hyxkneunnoseie kucinotsl. AT®

https://m.edsoo.ru/ WOELRA9B3



https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/O2T4D1UI5

HcTopust u MeTobI U3yUeHus
kieTku. Kierounas teopus

https://m.edsoo.ru/JXQOMJOGM3

10

KneTka kak 11ej10cTHas )KUBasg
cucreMa

https://m.edsoo.ru/XDCLRAF1Q

11

Crpoenue 3ykapruoTHYECKON
kieTku. JlabopaTopHas padora
Ne 2 «M3yuenue crpoeHus
KJIETOK PaCTEHUM, )KUBOTHBIX,
rpuOOB U OaKTEpUid TIOJT
MHUKPOCKOITIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OITHCaHUE»

0.5

https://m.edsoo.ru/KZ01WS5SLJY

12

OOMEH BELIECTB WA
MeTa0O0IN3M

https://m.edsoo.ru/LOB3I3XYZ

13

®oTtocuHTe3. XEMOCHUHTE3

https://m.edsoo.ru/V882FDGSF

14

DHepreTUIecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKn3HeHHbIH TUKIT KIIETKH.
Henenune kineTku. MuTos.
Jlaboparopnas pabota Ne 3
«HaOmronesne Mmurosa B
KJIETKaX KOHYHKa KOpPEeITKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edsoo.ru/COINPWLF4

16

buocunres Oenka. Peakmus
MaTPHYHOTO CHHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsiyst — OuocuHTes3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

HexkneTounsie hopMbl KU3HU

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/JXQMJOGM3

— BHUPYCHI

19

DopMbl pa3MHOKEHHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4AOR

20

Meriios

https://m.edsoo.ru/SNUXKO0X86

21

OO0pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Ormo10TBOpEHHE.
JlaGopatopHas pabota Ne 4
«W3ydeHune cTpoeHust MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/C29L4DXBS&

22

I/IHI[I/IBI/II[yaJIBHOe pa3BUTHC
OpraHu3MoOB

https://m.edsoo.ru/MA4T8L5SAD

23

I'enetuka — Hayka o
HACJIEICTBEHHOCTU U
U3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HaCJIeIOBAaHUSI TPH3HAKOB.
MoHoru6puaHOe CKpeIMBaHKE

https://m.eds00.rt/YYQSGIWI2

25

JluruOpuHOE CKpEIIUBaHUE.
3aK0oH HE3aBUCUMOTO
HACJICIOBaHUS PU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuerieHHOE Hacle/I0BaHNe
npu3HaKoB. JlaboparopHas
pabota Ne 5 «3yuenue
PE3yJIbTaATOB MOHOTUOPHTHOTO
u I[I/IFI/I6pI/IIIHOFO CKpCIIMBaHUA
y Ap030(UITEI Ha TOTOBBIX

0.5

https://m.edsoo.ru/P2SQ5ZGN2



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/2JLXB4AOR

MUKpOIIpenaparax»

27

T'enetuxa nona. Hacinenosanue
HpI/I3HaKOB, CHCIINICHHBIX C
II0JIOM

https://m.eds00.ru/3GYGV47YM

28

N3MeHUHnBOCTD.
Henacnencrennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue
MoAU(PUKAIIMOHHON
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
M3MEHYUBOCTh. JlabopaTopHas
pabota Ne 7. «AHanu3 MyTanuit
y Ap030(UITbI Ha TOTOBBIX
MHKpOIpenapaTrax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'eneTuka uesoBeka

https://m.edsoo0.ru/XU9SFS3GA

31

PezepaHblit ypok. O0001meHne
no teme «HacaencTBeHHOCTb U
M3MEHYHUBOCTb OPIaHU3MOBY

https://m.edsoo.ru/E2IXRS2EB

32

Cenexnus Kak HayKa 1 IIponecc

https://m.edsoo.ru/3128P31.98

33

MeToabI U TOCTHKEHUSI
CEJIEKIIUU PAaCTEHHUI 1
SKUBOTHBIX

https://m.edso0.ru/JISK3Q6WO0J

34

buotexHoorust Kak oTpacib
MPOU3BOACTBA

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KIIACC

KoanuyecTBO 4acoB

Ne Hara DJIeKTpPOHHbIe N (ppoBbIE
Tema ypoxa Konrpoiabusbie | IIpakTnuecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI e padoThbl

OBOJIIONUS ¥ METOJIBI €€

1 t g 1 https://m.edsoo.ru/6KWQIKBKU
M3y4YEeHUs
Hctopus pa3sutus

2 puA p . 1 https://m.edsoo.ru/OSWC47SSX
MIPEACTABICHUH 00 IBOJIIOIIHI

3 MukposBoTrOIUs 1 https://m.edsoo.rw/TOFAUE4ZP
[Tonynsuus Kak 3ieMeHTapHas
SIMHHUIIA BUJIA ¥ YBOJIIOINH,

4 Jlaboparopnas pabota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHIECKOMY KPUTEPHIO)
JIBHKyIIME CUIIBI

5 (a1emeHTapHbIC (PAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
SBOJIIOLUU
EcTecTBEHHBIN OTOOD U €0

6 P 1 https://m.edsoo.ru/DY32BUDOO
bopMbI
Pe3ynbTaThl 3BONMIOLINMN:
MPUCTIOCOOICHHOCTD
OpraHu3MOB U
BHI000pa30BaHHE.

7 HO00P 1 0.5 https://m.edsoo. s/ WAJHSTLOB

JlaGopaTtopnast pabora Ne 2
«Onucanue IprucrnocoOIeHHOCTH
opranusma u €€ OTHOCHUTEIHLHOTO
XapakTepa»



https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/6KWQ9KBKU

Hanpasnenus u mytu

o TeMe «BO3HUKHOBEHUE U

8 https://m.edsoo.ru/PI1FI0Y V3
MaKpOAIBOJTIOITUN

9 HeoOpaTuMoCTh 3BOTIONUN https://m.edsoo.ru/CLA9VCS5JJ
Hcropust )xu3Hu Ha 3eMIile U

10 p . https://m.edsoo.ru/MJYY1IMVX7
METOJIbI €€ U3YUCHUS
I'nnore3sl MPOUCXOXKICHUS

11 p a https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3emiie
Pa3Butue xu3Hu Ha 3eMiie 110

12 https://m.edsoo.ru/ECINSTF62
apam | nepuoaam
OCHOBHBI€E HTaIbI YBOJIIOIAN
PacCTHTEIHLHOTO U KHBOTHOTO
mupa. [Ipaxktaeckas padora Ne

13 P p p 0.5 https://m.edsoo.ru/7K1LY0SCT
1 «M3y4yeHune uckonaeMbIx
OCTaTKOB PACTCHHI M )KUBOTHBIX
B KOJUIEKIIAAX)
CoBpeMeHHas cucreMa

14 p https://m.edsoo.ru/ WSEXNIOYAK
OpraHUYECKOTO MUpa
DBOJIIOLUS YEJI0BEKA

15 H https://m.edsoo.ru/ADV3JERUE
(a"TpoOmorexes)
JBwxymue cuibl ((hakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOTIOTeHE3a
OCHOBHBIE CTaIUX 3BOIIOLUA

17 a H https://m.edsoo.1u/14G19IMQ4K
YyeJj0BeKa
UYenoBeyeckue pacsl U

18 MPUPOJIHBIC aanTalluu https://m.edsoo.ru/XL7QKC5PK
YyeJI0BeKa

19 Peseparbiii ypox. O60bmerme https://m.edsoo.ru/R6L7VY2GB



https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/PI1FI0YV3

Pa3BUTHE )XU3HU HA 3emue»

20

OKoJIorus KaKk HayKa

https://m.edsoo.ru/K46KONS561

21

Cpenbl oOuTanus u
HKOJIOTHYECKUE (PaKTOPbI

https://m.edsoo.ru/DCOIEUICY

22

AlGuotnyeckue GakTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHHH u3
pasHBIX MECT OOUTAHUSY.
JlaGopatopnas pabota Ne 4.
«BnusgHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buotnyeckue pakTops

https://m.edsoo.ru/A6Z8MGNQR

24

DKOJIOrM4ecKHe XapaKTePUCTHKU

nonyJsiiud. [Ipakruueckas
pabota Ne 2 «IToacuér
MJIOTHOCTH TIOMYJISIIUNA Pa3HBIX
BHJIOB PaCTCHUI

0.5

https://m.edsoo.ru/X42J6ABRN

25

Coo01iecTBa OpraHu3MoOB —
OHoIEeHO3

https://m.edsoo.ru/0T2K1PNGZ

26

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OcHOBHBIC TOKA3aTCIU
SKOCHUCTEMBI. DKOJIOTUUCCKHEC
nupamuipl. CBolicTBa
skocucteM. Cykueccus

https://m.edsoo.ru/NSTEWOGPE

28

HpI/IpOIlHBIe OKOCHCTCMbI

https://m.edsoo.ru/ WIDMMUBC5

29

AHTpOHOFCHHLIe 3KOCHCTCMBbI

https://m.edsoo.ru/WRS65U3WC



https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/K46KON56I

buocdepa — rnobanpHas

30 1 https://m.edsoo.ru/2X1VG5Q18
3KOocUcTEMA 3EMIIHA
3

31 AKOHOMEpHOCTH 1 https://m.edso0.ru/V5JT6B38Z
CYLIECTBOBaHUSI OMochepsl
q 0

32 CHIOBEUCCTBO B OHOCHEpE 1 https://m.edsoo.ru/HXCDHPXDJ
3emMitu
C

33 OCYHICCTROBARHE HPHPOALT 1 1 https://m.edso0.ru/187G37606
YeJIOBEUYECTBA
PesepBHbIil ypok. O6001IeHIE

34 TeMmbl «Coo0I11IecTBa 1 1 https://m.edsoo.ru/SW5XCF3K6
JKOJIOTUYECKUE CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10 14 25

ITPOTPAMME
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https://m.edsoo.ru/187G37606
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/2X1VG5Q18




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATbI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero oopa3oBanust

CchopMupoBaHHOCTh 3HAHUI O MECTe M POJM OHOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS; O
BKJIaZIe POCCHUHCKHX M 3apyOexHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruy; (PyHKIMOHAIBHOM TI'PAaMOTHOCTH 4YEJIOBEKa JUISl PEIlEHUs

JKHN3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpXKAHUE OWOJOTHYECKUX TEPMHUHOB U
TIOHSITHIA: KU3Hb, KJIETKA, OpraHu3M; MeTabonu3M (0OMEH BEUIECTB U
MpPEBpAICHUE DSHEPIHH), TOMEOCTa3 (CaMOperyssius), YpPOBHEBas
OpraHu3alMs >KUBBIX CHUCTEM, CAaMOBOCHPOMU3BEACHUE (PEMPOTYKIINS),

HAaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMeHnue uznaraTb OHOJIOrMYECKHUE TEOPUH (KJIETOYHAsl, XpPOMOCOMHas,
MyTanuoHHas), 3akoubl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
yueHus: (O LEHTpax MHOrooOpasus M IPOUCXOKICHUS KyJIbTYypPHBIX
pactenuii H.J1. BaBuiosa), onpenenars rpaHuiibl UX TPUMEHUMOCTH K

JKHNBBIM CUCTCEMaM

YMeHue BIaeTh METOJaMH HAay4YHOTO TIO3HAaHWS B OHOJIOTHH
(HaOnrofieHWEe W OMHMCAaHWE JKUBBIX CHCTEM, IPOILIECCOB U SIBJICHUI;
OpraHu3amysi © TPOBEICHHE OHOJOTHYECKOrO0  AKCIIEPUMEHTA,
BBIABM)KCHHUEC  THUIIOTE3EL, BBIABIICHUE  3aBUCHUMOCTH  MEXKIY
HCCIIelyeMbIMU BEIMYMHAMH, OOBSICHEHHE TOTYUYEHHBIX PE3yJIbTaTOB,
WCMOJIb30BAHHBIX HAYyYHBIX TIOHSITUH, TEOPU M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU IOJIYYCHHBIX peBy.HBTaTOB)

10 KVIACC

Kon
MpoBepsAeMOro
pe3yJjabTara

1

2

3

4

5

YMeHue BBIIENATH CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KIIETOK
MPOKApUOT M  JYKApPHOT, OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX
OpraHM3MOB;  OCOOEHHOCTH TMpPOLIECCOB  OOMEHa  BEIIeCTB U
MPEBpAIICHUs] SHEPTHH B KJIETKe, (OTOCHHTE3a, IUIACTHUYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  PAa3MHOXKEHUS,  WHAMBUAYAJIbHOTO  Pa3BUTHUSA

opranusma (OHTOI'€HE3)




VYMmenue IIPHUMCHATH IIOJIYUCHHBIC 3HaHUA JJIA 00BACHEHUS

OHMOJIOTMYECKHUX TMPOILECCOB U SBICHUMA, IS MPUHATHS MPAKTHUYSCKUX
pelIeHni B MOBCEHEBHOM KU3HHU B LIENSAX o0ecrieueHus: 6€30MacHOCTH
CBOETO 3710POBbsI U 3710POBbsI OKPY>KAIOLIUX JIFOJIEH, COOJIIO/IEHUSI HOPM
TPAMOTHOTO TOBEACHUS B  OKPY’KaIOIIEH

IIPUPOJHON  Ccpene;

ITIOHMMaHHEC HGO6XO}II/IMOCTI/I HUCIIOJIB30BaHUA )IOCTI/I)KGHI/II‘/’I

COBPEMEHHOW OWONIOTUM U OMOTEXHOJIOTHH Uil PpalOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHue pemath 3JeMEHTAapHbIE TEHETHUYECKHE 3aJlayd Ha MOHO- U
TUTUOPUIHOE CKpelIMBaHHUEe, CIETJICHHOE HaclleJJOBaHHUE; COCTABIATH
CXeMBbl ~ MOHOTHOPHIHOTO

CKpCIIuBaHHUA JUTSA MMpEacCKasaHus

HACJIE0BaHUs IIPU3HAKOB Y OPraHU3MOB

VMenne BBIIOIHATH na6opaTopHLIe H  TPAKTHUCCKUC pa6OTBI,

coOmogate TpaBwia Tpu pabore ¢ y4eOHBIM H J1a0OPATOPHBIM

o0opyaoBaHHEM

YMeHue KpUTHUECKU OLEHUBATh U WHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTMYECKOTO COJIEPKAHUS, BKITFOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS
U3 pa3inuuHbiX UCTOYHUKOB (CMMU, HayuyHO-MIOMYJISIpHBIE MaTepHAIIbI);
STUYECKUE AaCMEeKThl COBPEMEHHBIX MCCJICIOBAaHUNM B OHOJIOTHH,

MCIUINHC, OMOTEXHOJIOTUU

10

YMeHue co3aBaTh COOCTBEHHbIC MHCbMEHHBIC U YCTHBIC COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITI0JIb30BATb TTOHATHHHBINA arapar ouoaoruu

11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HponepﬂeMble NpEeAMETHBIC PE3YJAbTAThI 0CBOCHUSA OCHOBHOM
OﬁpaSOBaTeJIbHOﬁ NnmporpaMmasl CpeaHET0 oﬁmero 06pa30BaHI/Iﬂ

ChopMUpOBaHHOCTh 3HAHWUK O MECT€ W POJNH OHOJOTHUH B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUpPA ¥ HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCHUHCKUX M 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Owosoruy; (PYHKIMOHAILHOW TPAaMOTHOCTH YEJIOBEKA JUIS PEIICHUs

JKHM3HCHHBIX 3aJa4

Ymenue paCKprIBaTh COACPIKAHUC OMOJIOrHYECKUX TEPMHUHOB U

TTOHSITHIA: BUJ, HOITYJIALNS, FCHO(i)OHII, 9BOJIIONMSA, ABVIXKXKYIIHUC CHJIBI




(dbakTopsr) ABOJTIOINH, MIPUCTIOCOOICHHOCTh OpraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTHYECKUE (hakTopsl, IKOCUCTEMA,
TPOIYIICHTHI, KOHCYMEHTHI, pEIyIIeHTHI, Henu  MUTaHU,

IKOJIOTHYECKasl MTUpaMuIa, OMOTeoIeHo3, brnochepa

YMeHue uznaraTb OMOJOTHUECKUE TeOpUH (IBONMIOLMOHHAs Teopus Y.
JapBuHa, cuHTeTHYecKass TEOpUs  HBOJIOLMH), 3aKOHBI U
3aKOHOMEPHOCTH (3aposlieBoro cxojactsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHui u myteut sBotonuu A.H. CeBepiioBa, ydeHus o
o6uocpepe B.M.  Bepnaackoro), ompenensTb  IpaHUIBl  HX

IMPUMCHUMOCTHU K )XUBBIM CUCTCMaM

YMeHue BIageTh METOJaMH HAay4dHOTO TIO3HaHUS B OHOJOTHUH
(HaOnrofieHWEe W OMHMCAaHWE JKUBBIX CHCTEM, IMPOIECCOB U SIBIICHUM;
OpraHu3amys © TPOBEICHHE OHOJOTHMYECKOTO0  OKCIIEPUMEHTA,
BBIABM)KCHUE  THIIOTE3EI, BBIABIEHUE  3aBUCUMOCTH  MEKIY
UCCJIETyeMbIMH BETUYMHAMU, OOBSICHEHUE MOTYYCHHBIX PE3yJIbTaTOB,
WCIIOJb30BAHHBIX HAYyYHBIX IOHATHH, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOAbI HAa OCHOBAHUU ITOJTYYCHHBIX pe3yanaTOB)

Ymenue BBIJICIISITH CYIIECTBEHHBIE NPU3HAKH CTpOEHHS
OMOJIOrMYEeCKUX OOBEKTOB: BHUJOB, HOIMYJSIIMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pEIyLIEHTOB,  OUOrEOICHO30B U  JKOCUCTEM;
0COOCHHOCTH MIPOIIECCOB HACJICICTBEHHOMN W3MEHYHBOCTH,
€CTeCTBEHHOTO  0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OPraHW3MOB, ICUCTBHSA HKOJOTHYECKHMX (AKTOPOB HA OPTaHU3MBI,
nepeHoca BEeIIeCTB U MOTOKA YHEPTUHU B HIKOCUCTEMAX, aHTPOMOTEHHBIX
U3MEHEHH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BELIECTB U

OMOTe0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue IPpUMCHATH TOJIYUCHHBIC 3HaHUA JIJIsL 00BACHEHHUS
OMOJIOTMYECKHUX MPOLECCOB U ABJICHWUM, Ul MPUHATHSA NMPAKTHUECKUX
pelIeHNii B TOBCEAHEBHON KU3HU B LIESAX 0OecreueHus: 0€30MacHOCTH
CBOETO 3/I0POBbS U 3/J0POBbS OKPY>KAIOLIHX JIFOJIEH, COONMI0IEHUS] HOPM
rpaMOTHOTO TOBEACHUA B  OKPYXKAIOIIEH OPUPOIHOU  CpEIE;
OHUMAaHHe HE00X0IMMOCTH UCIIOJIb30BaHUS JOCTHKEHUH

COBPEMEHHOM OMOJIOTHY JIJIsl PallMOHAIBHOTO MPUPOIOIOIb30BAHUS

YMmenue pemiaTh 3JICMCHTAPHBIC OHOJIOrHYeCcKue 3aga4u, COCTaBJIATDH

CXCMBI IICPEHOCA BCUICCTB U S9HCPIrd B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/Iﬂ)

YMeHrne BBIOJHATH JIAOOpPATOpHBIE W TPAKTHYECKHe paboThI,
coOmogaTh mnpaBwia mpu pabore ¢ ydyeOHBIM M J1a0OpPaTOPHBIM

o0opyioBaHUEM




YMeHue KpUTHUECKH OLEHUBATh W HWHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTHYECKOTO COJIEpKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3nuyHbIX UcTOUHUKOB (CMMU, HayyHO-TIOMyIsIpHBIE MaTEpHabl);

? paccMaTpuBaTh r7100aIbHBIC HKOJIOTHYECKUE po0IEeMbI
COBPEMEHHOCTH, (POPMUPOBAThH MO OTHOUICHHUIO K HUM COOCTBEHHYIO
TIO3HIINIO
YMeHue co3zaBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIICHUS,
10 000011as1 OMOJOTHYECKYI0 MHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCII0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOruun




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT CO/leP:KAHUS

buonorus xak Hayka

1.1

buonorus — Hayka o kuBOMl mnpupone. Pomp Owonorun B ¢GopMHUpOBaHUU

COBPEMEHHOW Hay4YHOH KapTUHBI Mupa. CUCTeMa OMOJIOTUIECKUX HAYK

1.2

Metoapl MO3HAHMS KUBOW HPUPOABI (HAOMIOACHUE, SKCIIEPUMEHT, ONHCAHHE,
U3MEpeHue, Kiaccu(ukauus, MOJEIUPOBaHUE, CTATUCTHYECKas 00paboTKa

JTAHHBIX )

JKuBnIie cucTeMBI B HX opranu3anusa

2.1

Kusble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. CBoilcTBa

OMOCHCTEM M UX pazHOOOpa3ue

2.2

YPOBHI/I OopraHu3anun ouocucrem: MOJ'IeKyJ'I}IpHO-FeHeTI/I‘-ICCKHﬁ, KHGTOHHBIﬁ,

OpraHW3MEHHBIN, TOMYJISAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EpHBIT

XHUMHYECKUH COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTBhI: MAaKpPO3JIEMEHTHI,
MHUKpO3JIEeMEHThl. Boma u  MuHepanbHble BewiectBa. DOyHKUMM BOABI U

MHHCPAJIBHBIX BEIICCTB B KIICTKE. HozmepncaHI/Ie OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB m crpoeHue OETKOB. AMHHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHuMble W 3aMEHMMblE aMHUHOKHUCIOTBI. AMMHOKHCIOTHBIH COCTaB.
YpoBHH CTPYKTYpBI OEIKOBOH MOJIEKYJNBI (IepBUYHASI, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XHUMHUYECKHe CBoiicTBa OenkoB. buomormueckue
byHKIN OEIKOB.

depmeHTHl — Ouojornyeckue KatanuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIN
LHeHTp, cyOctpartHas cneunpuyHocts. Kodepmentel. Butamunubl. Otianuus

(EpPMEHTOB OT HEOPTAHUYECKUX KAaTAIU3aTOPOB

3.3

YrneBoabl: MOHOCaxapuabl (TIIOKO03a, prd03a U AE30KCHPU003a), AUCAXaPHIbI
(caxapo3a, JnaKkTo3a) W TOJUCaXapuabl (Kpaxmas, TJIUKOTEH, IEJUT0JI03a).
Buonornueckue GyHKINN YTIIEBOIOB.

Jlumuapl:  TpUrIMUEpuAbl,  crepouiabl,  ¢ochomunuael.  ['wapodubHO-
runpodoOHbIe cBoiicTBa. buonormueckue ¢GyHkimu JmnuaoB. CpaBHEHUE

y1rieBoao0s, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTUU




3.4

Hyxneunoseie kucnotel: [JJHK 1 PHK. HykneoTuasl — MOHOMEpPBI HYKJIEHMHOBBIX
kucinotr. Crpoenne u ¢ynkuuun JHK. Ctpoenne u ¢ynkuuu PHK. ATO:

CTpoeHHe U QyHKIUU

3.5

Huronorus — Hayka o kietke. Kinerounast reopus. MeTosl u3ydeHus KIE€TOK

3.6

Krnerka xak nenoctHas >kuBasi cucrema. OOmive MpU3HAKK KJIETOK: 3aMKHYTas
HapykHasi mMeMmOpana, moisiekynbl JIHK kak renermueckuil ammapar, cucrema

cuHTe3a Oelka

3.7

Tunel KJIETOK: dyKapuoTUUecKas U mpokapuotuyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudeckol  kietku. Kietounas crenka Oaktepuii.  CTpoeHue
JyKapuOTHUECKOW KJIeTKU. OCHOBHBIE OTJIMUWS PACTUTEIHHOM, >KHBOTHOU H

I'pUOHOI KIIETKU

3.8

[1IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIIETOYHAsl CTEHKA, IJIMKOKAJIUKC, HX
¢ynkpn. [Tnasmarnueckas memOpaHa, e€ cBoicTBa u pyHKuuH. Llurormiasma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIBI KJIETKU: DHIOMIa3MaTH4yecKas CeTh
(BIIC), ammapar T'ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OPraHOWABI KIIETKH:
MUTOXOHJIpUH, IacTuabl. [IpoucxokaeHne MUTOXOHAPUWA WM IUIacTHA. Buabl
wiactua. HememOpaHHbIe OpraHouJpl KJIETKH: PUOOCOMBI, KIIETOYHBIN LIEHTP,

PECHUYKH, KTYTHKH. CDYHKI_[I/II/I OpPraHona0B KJIICTKH. Bxmrouenus

3.9

SAnpo — perynsaTopHbiil 1eHTp kieTkd. CTpoeHMe sjpa: siaepHas 000J0dKa,

KapuoIujiasMa, XpoOMaTHuH, AAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BEIICCTB B KIICTKEC

X(PBHGI(CHTCJ]LHOCTB KJICTKHU

4.1

OOmeH BemiecTB, WIM MeTa0OIU3M. ACCUMWIANMS (IJIACTUUECKUH OOMEH) u
JUCCUMMIIALUS (9HEpreTUYeckii oOMeH) — JBe CTOPOHBI €IMHOro Mpolecca
meTtabonu3ma. Tunsl oOMeHa BemiecTB: aBTOTPOPHBIA U rerepoTpodHbIil. Ponb

(epMEeHTOB B OOMEHE BEILECTB U MIPEBPAILEHIH YHEPTUU B KIIETKE

42

®orocunre3. CBeToBas U TeMHOBas (a3bl poTocuHTe3a. Peakiuu Gorocunresa.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3eMiie.
Brnusnue ycnoBuit cpeapl Ha (OTOCHMHTE3 UM CIOCOOBI TOBBIIICHUS €T0
POAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUM.

XeMocHHTe3. XEMOCHHTE3HPYIOIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKA3HU Ha 3eMiie

43

DHepreTuyeckuid oOMeH B KieTke. PaciuersieHne BeIIECTB, BBIJCICHUE U
AKKyMYJIUPOBAaHHE OJHEPrUM B KIETKE. OTalbl HSHEPreTHUYecKoro oOMeHa.
['mukonn3. bpoxenne u ero Buabl. KucinopomHoe OKHMCIIEHHE, WU KIETOYHOE

npIxanue. DPPEeKTUBHOCTh YHEPIeTUIECKOT0 0OMeHa

4.4

Peaknnu marpuunoro cuntes3a. ['eneruueckas nnpopmarus u JJIHK. Peanu3zarus




reHEeTUYeCKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ W ero CBOWCTBA.
Tpanckpumnus — marpuunblii cunte3 PHK. Tpancnsamus — O6uocunTe3 Oernka.

KOI[I/IpOBaHI/Ie aMHUHOKHCIIOT. PoJib pI/I6OCOM B OMOCHHTE3€e OeKa

4.5

Heknerounsle ¢opmbl xu3Hu — BuUpychl. Mcropus oTkpsiTusi Bupycos (.M.
WBanoBckmii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEILHOCTH BUPYCOB.
bakrepuodaru. bonesnm pacTteHuid, KMBOTHBIX W YEJIOBEKA, BBI3BIBAEMBIC
BuUpycamu. Bupyc ummyHnonedunura yenoseka (BUY) — Bo3oynurens CIIN/a.

[TpodunakTuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUN

Pasmuoxenue u WHIAWBUAYAJIbHOC PA3BUTUC OPTaHHU3MOB

5.1

Knerounsnii 1ukiI, WiIM >KU3HEHHBIM LHMKI KiIeTku. MHTepdasza u mMuTo3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Permkamus — peakuss MaTpHYHOTO
cuateza JIHK. Ctpoenne xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL.
JuniouaHeli M TalIOWAHBIA ~ XPOMOCOMHBIE — HAaOOpbl.  XPOMATHIIBIL.
[uronoruyeckue OCHOBBI Pa3MHOXKEHUS M HMHAMBUAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenune wkimerkn — wmuto3. Cranguum mutosa. Ilpoueccsl, mpoucxonsuiue Ha

PAa3HBIX CTAAUAX MUTO3A. buonormdyeckuii CMBICIT MUTO3a
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@opMBl Pa3MHOXKEHUS OPraHU3MOB: Oecriojioe U mosioBoe. Buisl Oecrosoro
pasMHOXKEHUS: JEJCHHE HaJBOEe, I[OYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETreTaTUBHOE Pa3MHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHNU3MOB, €I'0 3HAYCHUC JIS1 CCIICKIUU
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[TonoBoe pa3MHOXKEHHE, €0 OTIMYUS OT OECIONOro.
Meiio3. Craguu wmeiio3za. Ilpouecchl, mpoucxonsdiiue Ha CTaausIX Menosa.
[loBenenue xpomocom B Meino3ze. Kpoccunrosep. buomnornyeckuii cmsicin u

3HaYEHNE MEN03a
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I'ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBBIE
JKeJe3bl: CEMEHHUKHU U AM4YHUKUA. OOpa3oBaHME U pa3BUTHE MOJIOBBIX KJIETOK —
raMmer (criepMaro3ou, SUIEKIeTKa) — crepMaTorenes u oorenes. OcoOeHHOCTH

CTPOCHUA HﬁHeKHeTOK H ClIepMaTo30Ma0B. OHJ'IO,Z[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WunuBuayanbHoe — pa3Butue  (OHTOTEHE3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHATBHOTO Pa3BUTHSA Y MO3BOHOYHBIX JKUBOTHBIX:
npoOiieHne, ractpyysnus, opraHoreHes. IloctamOpuonansHoe pazButHe. Tumbl
NOCTAIMOPHUOHATIBHOTO PA3BUTHSA: NpPAMOE, HemnpsMoe (JIMYMHOYHOE). BrnmsHue
Cpe/bl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
ypOJCTBa.

Poct u pa3zBute pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHE CEMEHH,

CTaauu pa3BUTUSA

HaCHCHCTBCHHOCTB U USMCHYUBOCTL OpPTraHM3MOB




6.1

[Ipeamer u 3amaun reHeTuku. VicTopus pa3BUTHS T€HETHKU. Bkiiag poccuiickux
U 3apyOexHBIX Y4Y€HBIX B pa3BUTHE TCHETHKU. MeEToAbpl T'e€HETHKH
(TubpugOTOTHYECKUA, UTOT€HETUYECKH, MOJIEKYJISIPHO-TEHETHUECKUIA ).
OCHOBHBIE TEHETHYECKHE TOHATHA. | eHEeTHYEeCKass CUMBOJIMKA, UCTIOJIb3yeMas B

CXeMax CKpEeIUBAHUI

6.2

3aKOHOMEpPHOCTH HACJIeIOBaHUs TMPU3HAKOB, YyCTaHOBJIeHHble ['. Menuaenem.
MoHOTHOPUIHOE CKpeUIMBaHUE. 3aKOH eIUHO00pa3us THOPHIOB TIEPBOTO
nokosnenus. [lpaBuno JoMuHUpOBaHUS. 3aKOH PpACILEIJICHUS MPU3HAKOB.
I'mnoTe3a unctorsl ramet. [loaHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JurubpugHoe ckpemMBaHue. 3aKOH HE3aBUCHMOTO HACJIECIOBaHUS MPH3HAKOB.
[{uToreHeTHUYeCKUE OCHOBBI JTUTHOPHUIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIICE
cKpemBanre.  Mcrnosib30BaHME — AHAIM3UPYIOWIETO  CKPELIMBAHUSA  JJIS

OIPCACIICHUS I'CHOTUIIA ocobu

6.3

CuerieHHoe HacliefoBaHue npusHakoB. Pabota T. Moprana no cuersieHHOMY
HACJIEeNOBAHUIO TeHOB. Hapymienuwe cuemieHus TI€HOB B pe3yJibTare
KPOCCHUHIOBepa. XpOMOCOMHasi TEOpHsl HAcIeICTBEHHOCTH. ['eHeTnmueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE ONpefeNneHHe Mojia. AyTOCOMBI M TIOJIOBBIE
XPOMOCOMBI. I'omorameTHbsle © TreTeporaMeTHbIC OpPraHHU3MBI. HaCJ'ICIIOBaHI/Ie

IMMPU3HAKOB, CICTIJICHHBIX C I1IOJIOM

6.4

N3MmeHunBOCTb. BHbl M3MEHYMBOCTU: HEHACIICACTBEHHAas W HACJICICTBCHHAs.
Ponp  cpenpl B HEHAclHeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJU(PHUKAIIMOHHON HW3MEHUYMBOCTU. BapuanuoHHBIH psii M BapHallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoaudecTBEHHblE M KaueCTBEHHBIE

IMPU3HAKN U UX HOPMaA PCaKIHU. CBoiicTBa MOHH(bHKaHHOHHOﬁ U3MCHYHUBOCTHU

6.5

HacnenctBeHHas, WM TIe€HOTUIMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHAs
U3MEHYMBOCTh. Melo3 M TMOJOBOM NpOLECC — OCHOBAa KOMOWHATHUBHOW
U3MEHYMBOCTU. MyTalnnoHHas U3MeHuuBocTh. Kiaccupukanms MyTanuii:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NMPUYMHBI MyTaluui. MyTareHHble
(axTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM n3mMenunBoctu H.M.

BasunoBa

6.6

l'enetnka wuyenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOIbl TE€HETHUKH
YeloBeKa: reHealoTnYeCcKuH, ONTM3HELIOBBI, [IUTOTEHETHYECKHUH,
OMOXMMHMUYECKUH, MOJeKyJIsApHO-reHeTndeckuii. CoBpeMEHHOE OIpe/eeHue
TE€HOTHIA: TOJJHOT€HOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHCIIE C
momonipto [II[P-anmanmm3a. HacmemcrBenHble 3a00j¢BaHHS dYeIOBEKAa: T€HHBIC

Oosie3Hn, 00JIE3HU C HACIEICTBEHHOH IMPENpaclooKEHHOCThIO, XPOMOCOMHBIE




6one3nu. ComaThueckue M TreHepaTuBHble MyTauuu. [IpuHLUIBI 370pOBOrO
oOpa3a JKWU3HU, JTUATHOCTHKH, NTPOMUIAKTHKA M JICYCHHS TEHETUYCCKUX
Oone3neil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUCHUE METUIIMHCKOM

TCHCTUKHU B IPCAOTBPAICHUHN U JICUCHUH I'CHCTUICCKUX 3a00JICBaHMH YEJIOBCKA

CCJ'ICKL[I/IH OpraHnu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apOoXIACHUE CEJICKIUU U JOMECTHKALUA.
Yyenne H.M. BaBunoBa o0 meHTpax TMNPOUCXOXKIEHUS W MHOrooOpasus
KYJbTYpPHBIX pacTeHuid. LIeHTpbl MPOUCXO0XKIEHUS TOMAITHUX >KUBOTHBIX. COpT,

nmopojaa, miraMm

7.2

CoBpeMeHHbIE METOJbl CeleKIMH. MaccoBbli W WHAMBHUIYaAJIbHBII OTOOPHI B
CeJIeKLUU pacTeHUl M XKUBOTHBIX. OleHKa sKcTepbepa. biuskopoiacTBeHHOE
cKkpenuBanue — WHOpuauHT. Ywmctas nuHusg. CKpelmIMBaHUE YHCTHIX JIMHUM.
I'ereposuc, nnm rubpuanHas cuwia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIHHT.
Otnanéunas tubpunmszanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHes H
MOJYYECHHE TOJUIUIONAOB. JlOCTHIKEHUSI CEJIEKUUH PACTEHUMW, YKUBOTHBIX H

MUKPOOPraHnu3MoOB

7.3

buotexHosoruss Kak oOTpacib NTPOM3BOJCTBA. ['€HHAas WHXXEHEpHUA. OTarbl
co3nanust pexomOuHanTHOM JIHK wm Tpancrennsix opranm3moB. Kierounas
uHxeHepuss.  Kierounble  KynbTypbl. MUKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. JKOJIOTMYeCKHe W dTudeckue mnpodbrmembl. [MO — reHeTmuecku

MOJIM(ULIMPOBAHHBIE OPraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

DBOIIONMOHHAST OMOJIOTHSA

1.1

DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CeuzerenscTBa  3Bomonuu.  IlameoHTonmormueckue:  MOCIIEAOBATENBHOCTD
HOSIBJICHUSI BUJOB B MAJICOHTOJIOTHYECKON JICTONHCH, MEpPEeXOJHbIe (OPMBI.
Buoreorpaduyeckne: cxonctBo u paznuuue ¢ayH u  (HIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3INiMsi SMOPHOHOB Pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIEC, aHAJOTHYHbIE,
pPYIUMEHTapHBIE OpPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO

MCXaHU3MOB HACJICACTBCHHOCTH M OCHOBHBIX MeTa00INYECKHUX HYTeﬁ Y BCEX




OpTraHu3MOB

1.2

OpomounonHass teopus Y.  [JlapBuna. [Ipeamochliku  BO3HUKHOBEHHS
JapBUHU3Ma. JIBWXKyIIME CHUJIBI 3BOJIIOUMU BUAOB 1o [lapBuHy (M30BITOYHOE
PASMHOXKCHHUE IIPpU OTPaHUYCHHOCTHU PECYPCOB, Heonpe;[enéHHaﬂ N3MCHYHNBOCTD,

60pb0a 3a CcyIlIeCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Tteopust d3Bomouuud (CTD) M OCHOBHBIE €€ TIOJOKEHUS.

Muxkposontouus. [Tonynsnusa kak eqMHUIAa BUAA U YBOJTIOLIMI

1.4

JBuxyuie cuibl ((akTopbl) HSBOJIIOLMKA BUAOB B Ipupoae. MyTaluOHHBII
nporecc U KOMOMHATUBHAS W3MEHYMBOCTbH. [lOmyssiliMOHHBIE BOJIHBI M Apeild
reHoB. M3omsauusa u murpanus. EcrecTBeHHBI 0TOOp — HAINpaBIIIOLMM (aKkTop
9BOTIOIMU. POPMBI €CTECTBEHHOTIO 0TOOpA.

[IpucrocoOIeHHOCTh  OPraHM3MOB Kak  pe3ysabTaT dBosouuu. [Ipumepsl
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMOp(O3bl U UINOATATITAIIHH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUJ000OpPa30BAHUS:

reorpadu4eckoe, IKOJIOTHIECKOe

1.5

MakposBomtorusi.  DopMbl  3BoNOLMU:  (UIETUYECKAas,  JIUBEPreHTHas,

KOHBCPI'CHTHAs, ITapaJUICIIbHAas. H606paTI/IMOCTI> OBOJIOINHA

Bos3HukHoBeHHe 1 Pa3BUTHC )KXU3HU HA 3emite

2.1

JlonayuyHble IpeACTaBICHUS O 3apOKACHUM KU3HU. HayuyHbple runoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emse: abuoreHe3 M MaHCHEpMHUA. XUMHUYECKas
SBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE IMOATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLMUU.
Havanbuble stansl Ouonoruuyeckoil spomonuu. I'mnoreza PHK-mupa. IlepBrbie

KJIICTKHW U UX 5BOJIFOIIMA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'PDVIIII )KUBBIX OPIraHU3MOB

2.2

PazButue xu3Hum Ha 3emie no spam u nepuojgaM. Karapxeil. Apxelckas u
npoTtepo3oiickass Ipel. [laneosolickas 3pa W €€ mepuombl: KEeMOPHIICKUA,
OPJIOBUKCKHM, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iicKas 3pa U €€ epuoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

KaitHo3olickass 3pa W €€  mepuoabl:  MaJC€OreHOBBIM,  HEOTCHOBBIH,
AQHTPOIIOTEHOBBIM. XapaKTepUCTHKA KJIMMaTra M TEOJIOTHYECKUX IPOLECCOB.
OcHOBHBIE ATalbI 3BOJIOLUN PACTUTENBHOIO U KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHUid U >KUBOTHBIX. [losiBIeHWe, pacuBeT W BBHIMUPAHHUE TPYIH JKUBBIX

OpraHu3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue »HBoJouud. (OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPTraHU3MOB
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OBoIOIMS 4YeJIoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3Butue mpencTaBieHHUN O




IPOMCXOXIECHUN YeloBeka. Meroapl M3ydeHus aHTponoreHesa. CxoxactBa u
pa3nuuus 4eJI0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHNE YETIOBEKA.

JBuxyue cuisl (akTopsl) aHTpornorenesa. HacneacTBeHHass U3MEHUMBOCTh U
ecTecTBeHHbII 0TOOp. OOuiecTBeHHBI 00pa3 >XKU3HU, HU3TOTOBJIEHUE OpPYAUN

TPY/la, MBIIJICHUE, PEYb

2.5

OCHOBHBIE CTaJMHd M BETBU SBOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, YeaoBek
yMenbid, YenoBek mnpsaMoxoisauiuid, YenoBek HeaHAEpTalIbCKHi, YemoBek
pasymHbIii. Haxoaku MCKOMaeMblX OCTAHKOB, BpeMs CYIIECTBOBaHUS, 001acTh

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckne packl. OCHOBHBIE OOJIBIIIME PACHI: €BpOTCOUIHAS (€Bpa3uiicKas),
HErpo-aBCTpaIOUTHAs (9KBaTOpHANIbHAS), MOHT'OJIOUIHAS (a3uarcko-
amepukaHckas). UepTbl MpUcnocoOIeHHOCTH MPeICTaBUTENEH YeTIOBEUECKUX pac

K YCJIOBUAM CYIICCTBOBAHUS. EnuHCcTBO YenoBeuecKux pac. KpI/ITI/IKa pacusma

OpranusMsbl 1 OKpy’Karolias cpeqa

3.1

OKojorus Kak Hayka. 3aJaud U pas[esbl dKOJIOrMH. MeToapl 3KOJIOTHYeCKUX
UCCIIeIOBaHUN. DKoslornyeckoe MupoBo33peHue. Cpesibl 0OUTaHHUs OPraHU3MOB:

BOJHAs, HA3CMHO-BO3AyIIIHAA, [IOYBCHHAs, BHYTPHOPIraHU3MCHHAA

3.2

Okonorndyeckue  ¢aktopsl. Knaccudukanuss — skomorndeckux  (pakTopos:
abuoTH4ecKre, OMOTHYECKHE M aHTpOIOreHHble. JlelcTBUE HKOJIOIMYECKUX

(bakTOpOB HA OPraHU3MBbI
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AbuoTtnueckue (HakToOphl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[Ipucniocobnennss OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (haKTOPOB.

buonornueckne PUTMBI
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buotnueckue dakropbl. Buasl OMOTHYECKHMX B3aMMOACHCTBHIA: KOHKYpPEHIUS,
XUIIHUYECTBO, TMapa3UTU3M, MYTYyalu3M, KOMMEHCAIN3M (HaxJIEOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIU3M, HEUTpadu3M. 3HAUYCHHE  OMOTHYECKHX

B3aMMO/JICHCTBUH /IJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTEpUCTUKH  momyisauud.  OCHOBHBIE — ITOKa3aTeIn
NOIYJIALMNA: YHUCIIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IMPUPOCT,

MUTIpanus. I[I/IHaMI/IKa YHUCJICHHOCTHU IOMYJIAIUA U eé peryisinusa

COOGH.[GCTB@. 1 5KOJOTMYCCKUEC CUCTEMBI

4.1

CoobmecTBO oOpraHu3MoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3M B

OHOIIEHO3€E

4.2

DKoJorudeckre cucteMbl  (dKocucteMbl). IloHsTHe 00 SKocucTtemMe u




6uoreoneHo3e. @OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOJYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BelecTB U NOTOK SHEPTUU B 3KOCUCTEME.
Tpoduueckne (muuieBble) ypOBHU O3KocucTeMbl. [lumieBple Lemu U CETH.
OcCHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OHMomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
NUpaMHUIBL:  TPOMYKIMM, YHCICHHOCTH, Omomaccel. CBoicTBa 3KOCHCTEM:

YCTOWYMBOCTD, CAaMOperyanus, passutue. Cykieccus

4.3

[TpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO HIIN
IIHPOKOJIMCTBEHHOTO JIieca.

AHTpPOIIOre€HHbIE 3KOCUCTEMBI. ATpO’KOCHCTEMBI. YpO03KOCUCTEMBL.
buonorudeckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak (QakTtop ycrtoiumBocTH IKocucteM. (CoxpaHeHue

OHMOJIOrMYeCcKOoro pa3HooOpasus Ha 3emiie
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Yuenne B.M. Bepnaackoro o Owuocdepe. I'paHuIbl, COCTaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero ¢ynknun. OcobeHHOCTH OMOChephl Kak
rII00aNbHOM 3KOCUCTEeMBI. J[MHamu4yeckoe paBHOBecMe W oOpaTHas CBs3b B
ounocepe. KpyroBopoTel BemIeCTB W OHOTCOXMMHYECKHE IUKIBI DJIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTtBo B Onocdepe 3emuin. AHTPOTIOTEHHBIE M3MEHEHHS B Omocdepe.
['mobanpHBIC YKOIOTHYECKUE TTPOOIEMBI.
OcHOBa palMOHALHOTO  YIPABJICHUS MPUPOAHBIMH  PECypcaMH W HX

HCIIOJIBb30BaHUC. I{OCTI/I)KCHI/IH OHOJIOTUH H OXpaHa MpHupoOabI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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