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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMU TEOPETUUECKYI0 OCHOBY JJIf
OTIpEJICNICHHS] TOAXOJ0B K (POPMUPOBAHUIO COJEPKAHUS YYEOHOro TMpeaMeTa
«buosorus» cocraBWiId: KoHIentyaiabHble mnosoxkeHus OIroC COO o
B3aMMOOOYCJIOBJICHHOCTH IIeJIeH, COJepKaHus, pPe3yJbTaTOB OOy4YeHUus U
TpeOOBaHU K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX IENSIX U
MPUHININAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CpPEIHETO
obmero ob6pazoBanus B Poccuiickori ®denepanuu, a TakXkKe IOJOXKEHUS O
cnenugurke 6MoIoruM, €€ 3HaUeHUH B TIO3HAHUU JKUBOW MPUPOABI U 00eCTIeueHnn
CYIIIECTBOBAHMSI YEJIOBEYECKOTO 00mecTBa. COTjlacCHO Ha3BaHHBIM TOJIOKCHUSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelCTaBlIeHHE O UelsIX, 00 oOuiei
CTpaTeruu OOYy4YeHMs, BOCHUTAHUS W Pa3BUTUS OOYYAIOUIUXCSA CPEACTBAMHU
yueOHOTO TmpeameTra «buosorusy, omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIep’KaHHMe, €ro CTPYKTYypy, pacopeielieHHue I0 pa3jenaM ¢ Temaw,
PEKOMEHIyEMYIO TOCJIEI0BATEIbHOCTh M3YUYEHUSI YUYEOHOr0 MaTepHalia ¢ y4éToMm
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKHM 00pa3oBaTeIbHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarOIuXCs.

B nmnporpaMmvme mo OuoiormM TaKXKe YUYMTHIBAIOTCS TpeOOBaHUS K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pE3yJbTaTam
oOyyeHus B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHHOM
JEATETbHOCTH/YUEOHBIX JEHCTBUIM OOYYaIOMMXCS TIO0 OCBOCHHIO COJCPKAHUS
OroJIOTNYECKOro 00pa30OBaHMS.

B nporpamme no 6uonorun (10—-11 kiaccel, 6a30BbI YPOBEHB) peaii30BaH
MPUHIUAN TPEEMCTBEHHOCTH B HW3y4Y€HUU OHOJIOruH, Ojaromaps 4yeMy B Hel
MPOCMATPUBAETCS HAMNPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
o0Opa3e KM3HM M OEpeX HbIM OTHOIIEHHMEM K OKpY)Karolleil NpUpOAHOU cpeje.
[TosTOoMy Hapsly ¢ U3y4yE€HHUEM OOIICOMOJOTMUYECKUX TEOPHUi, a TaKkKe 3HAHUU O
CTPOCHHHU JKUBBIX CUCTEM PA3HOT0O PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMH yAEJIEHO BHUMAaHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUU B TIOBCETHEBHOM KU3HU JIJIsl PEIICHUS MPUKIAIHBIX 3aj]1a4, B
TOM 4YHCJIe: TMPO(UIAKTUKN HACJICIACTBEHHBIX 3a00JICBAaHUN YEIOBEKAa, MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS HKOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEJEHUSI B OKPY’KAIOIIEeW MPUPOJHOM cpeie, aHaau3a
BIIMSIHUSL XO3SIMCTBEHHON JESATEILHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX AKOCHCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAIHONW HAMPABICHHOCTH
ydeOHOoro mpenMera «buosorus» MmpoauKTOBaHO HEOOXOJIUMOCTBIO 0OecTICUCHUS



YCIIOBUH ISl pEeIlieHUs] OJJHOW M3 aKTyaJbHBIX 3a/1ay LIKOJIBHOTO OHMOJIOTHMYECKOTO
oOpa3oBaHMs, KOTOpas mpeAanojaraeT QopMuUpoBaHHME Yy  OOydarolIUXCs
CIIOCOOHOCTH aIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOLIETOC
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpeaHero oOmero oO0pa3oBaHHS 3aHHMAET BAKHOE
mecto. OHa oOecneunBaeT (popMHpOBaHHE Yy OOYHAIOIIMXCS MNPEACTABICHUN O
HAay4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3alMyd M DBOJIIOIUH, CO3MAET
yCIIOBUSL  JJIs:  TO3HAHWS  3aKOHOB  JKMBOM  mpupoabl, (OpPMUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0e30macHOro obpasa
’KU3HU, YKOJIOTMYECKOTO MBIIUIEHUS, IIEHHOCTHOIO OTHOUIEHUS K KMBOU MIPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OGMOIOTHS UMEET TAaKKe JUIs PEIICHUs BOCIIUTATENbHBIX U
pa3BUBAMOILIMX  3a4ad  CpegHero  oOmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonorun odecrneynBaeT yciaoBus isl (GOPMUPOBAHUS
MHTEJIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYPBHI, CIOCOOCTBYET HMHTErpaldy OMOJIOTWUYECKUX 3HAHUU C
IPEJICTaBICHUAMU U3 APYTUX YUYE€OHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHS O NpPEIHA3HAYEHUH Y4YEOHOro MpeameTa
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAaHHMIO €ro COAEpP’KaHUsA, IMPEACTaBICHHOIO B IporpaMme IIo
OHOJIOTHH.

OT60p coxmepkanusi yuebHoro mnpeamera «buosjorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOIO MOJAXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHUS M yMEHHs, 3HAYUMbIE IS
dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACNAIOIINE aJ€KBaTHOE IOBEJICHUE
YeJioBeKa B OKpYXKarolled NMpUpOJAHON cpene, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MOPAKTUYECKOW AesTeabHOCTH. Oco0oe MeCTo B 3TOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW 17151 (HOPMUPOBAHMUS
IIPEICTABIICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpa H
LHEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIHOCOOCTBYIOUIMX  T'yMaHU3alUH
OMOJOrNYeCKOro 00pa3OBaHMUS.

CrtpykTypupoBaHHe coOepX aHUs Y4yeOHOro Marepuaja B IMpOrpaMMe IO
OMOJIOrMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHUs 3HAHUU 00
OTIIMYUTENIbHBIX OCOOCHHOCTSIX JKUBOW MPUPOBI, O €€ YPOBHEBOIM OpraHusanuu u
ABOJIIOLMU. B COOTBETCTBUHU € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
Hay4yHOro no3HaHus», «KieTka kak Oumosormyeckas cucrema», «OpraHusMm Kak



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

enp um3yuyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJlaJicHUE  OOy4YalolUMHCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHAIBHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOTO0 paHra U NPUOOPETCHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS MJIi TPAMOTHBIX JIEWCTBHM B OTHOILIEHWU OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OHUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIax, CIy>KallluX OCHOBOM
st (OpMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOCHHUH, MHOTOOOPa3Uu U OCOOECHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYYaIOIIMXCS TO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MPOIIECCE aHajdu3a JAHHBIX O MyTAX pa3BUTUSA B
OMOJIOTUM HAYYHBIX B3MJISIIOB, UIEH M MOJXOJ0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE y oOydarommxcss oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IrPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKUBOW MPUPOJHI HA OCHOBAHUM 3HAHUW M OIBITa, IOJIYYEHHBIX MPH
M3yYeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalONIMXCS YMEHUN WIUIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHWW B TMPAKTUYECKOW JESITEIBbHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTAaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUS K HEW, COOTIOICHUS STHUECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTMUECKUX UCCIIETOBAHMM;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JJIg TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYIbTYpbl, 1151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TIOCJICACTBUIA CBOEH JIEATEIILHOCTH MO0 OTHOIICHUIO K OKPYXaIOIIEH Ccpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME W COOJIIOJEHHE Mep MNPOPUITAKTUKH
3a00sIeBaHUM.

B cucreme cpeanero obmiero oOpa3zoBaHusi «buonorusi», mzyudaemas Ha
0a30BOM YpOBHE, SBISETCS 00S3aT€NbHBIM YYEOHBIM MPEAMETOM, BXOISIIAM B
COCTaB MpeaMeTHOM obnactu « EcTecTBeHHO-HAYYHBIE TPEAMETHDY.



Jlnst u3ydenusi Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHMsI
orBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hexenmwo), B 11 kmacce — 34
yaca (1 gac B HeAemIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruun B (OpPMHUPOBAHUM COBPEMEHHOM HAyyHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW PUPOJIBI (HAOII0/IEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupuKaius, MOJECTUPOBAHKUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

Tabmuie! 1 cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pazIWYHBIX METOJIOB MpPH
W3Y4YCHUU OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMS.

JXKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKu ), OMoCEpHBIi.

JdeMoHCcTpanuu:

Tabmuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HI», «YPOBHH OpraHU3alldN
KUBOU IPUPOIBD).

O6opynoBanue: moaenb Mojiekyiasl JJHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEPAIbHBIX BeleCTB B KieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnmble ¥ 3aMEHUMbIE aMUHOKHCIOThI. AMUHOKUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJeKydbl (TIepBUYHAS, BTOPUYHAs, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornueckue
byHKIMHN OEIKOB.



depmeHTHl — Owosormdeckue Kartanusatopel. CTpoeHme (epmenTa:
aKTUBHBIA IeHTp, cyOcTpartHas crneuuduunocts. Kodepmentsl. ButamuHsbl.
OTnnunsa pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  AE30KCUpHO03a),
aucaxapuipl  (caxapo3a, JaKTo3a) M NoJIMcaxapulbl (Kpaxmai, TJMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qochomunuasl, crepouabl. ['mapodubHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHHUKOB SHEPTHUHU.

Hykneunossie kucinotel: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIHUH.

[utonorusa — Hayka o kierke. Knerounas teopust — mpuMep B3anMOAECHCTBUS
ujei 1 paKToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHass »kuBas cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHyTas HapykHasi memOpana, mojekyisl JIHK kak renernueckuii ammapar,
CUCTeMa CUHTe3a OelKa.

Tunbel KJIETOK: »yKapuoOTHYeCKass M mpokapuotudeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. Kinerounas creHka Oakrepuil. Ctpoenue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMUBOTHOW U
rpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnnasma u eé
opranouipl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
an30coMbl. [1olyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPWH, IIJIACTHBI.
[Ipoucxoxknenne MUTOXOHApUM W TutacTuia. Bunel mnmactun. HememOpanubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, UEHTPUOJU, PECHUYKH,
KIyTUKH. OYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue aapa: sijaepHas 000JouKa,
KapuoIlUIa3mMa, XpOMAaTHH, SIAPBIIIKO. 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.

Hunarpammer:  «PacnpeneneHue XMMHUYECKUX JJEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuter u cxemsbl: «llepuoamdeckas TabnHIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIEKYJIbI BOJIbI», «buocunTes 0enkay, « CTpoeHUue MOJIEKYJIIbl OeIKa,
«Ctpoenue pepmentay, «Hykmennossie kucinotel. JJHK», «CTpoeHne MOIEKYIIbI



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

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHHWE MJii IPOBEICHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGopatropnas pabora Ne 1. «/3yueHue KaTadIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTalasbl)y.

Jlabopatopnas pabota Ne 2. «M3ydeHue CTpoeHHsS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTEepUU IMOJ MHUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpernaparax u ux
OIHCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelIeCTB, WM METa00IM3M. ACCUMUIISALINS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIUS (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHUMAHHUH
MeTaboIu3Ma.

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 yciioBuid cpeibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

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

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

Peakiuu wmatpuuHoro cuHre3a. [enermyeckas wunpopmauus u JHK.
Peanuzauust reHetmueckoil mHopmanum B KieTKe. ['€HETHYEeCKHMH KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHoOkucior. Pons pubGocom B
OonocuHTe3e Oenka.

Hekinerounsie popMbl ku3HU — BUpPYChL. McTopus otkpbiTust Bupycon (/. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS © JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, >KUBOTHBIX U YEJIOBEKA, BBI3IBAEMBIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BUY) — Bo3Oynurens CIIN/da.



OOpatHas ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza. Ilpodumaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanuu:

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

Tabmumer 1 cxembl: «Tunel nutanusy, «Metabonuzm», «MHUTOXOHAPHS,
«HepreTudeckuii oomen», «Ximopormiacty, «PotocunTes», «Crpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAaHHE reHay, «CuHTe3 Oenkay, «I 'eHeTuuecKuid Kooy,
«Bupyce», «bakrepuodarn», «CtpoeHne u xu3HeHHbIM 1nukia Bupyca CIIW/a,
Oaktepuodaray, «Pemmukamms JJTHK.

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

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounblii muki, Wik >KU3HEHHBIM IMKJI KiIeTkd. MHTepdaza m MuUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Permnukanus — peakiuss MaTpuyHOTO
cunteza JIHK. Crtpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli M TalVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHBI.
[{uTosiornueckne OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUAYAJIbHOTO  PA3BUTHUA
OpraHU3MOB.

Henenune kietkn — muto3. Craaum muto3a. IIporecchl, npoucxoadimne Ha
Pa3HbIX CTAAUIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas TuOENb KIETKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Gecrionoro
Pa3MHOKEHUS: [JICJICHUE HAJABOE, ITOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIIMYUS OT O€CIIOIO0TO.

Meito3. Craguu meiiosza. [Ipoueccel, mpoucxoasuye Ha CTaausx Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOTOrMYeckuid CMBICT H
3HAYEHHUE MEN03a.

['ameTtoreHes — mporecc 0O0pa3oBaHUSI TMOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBeie xemne3pl: CEMEHHUKH M AUYHUKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIETOK — TraMmeT (CrnepMaTo30u[l, SWUIIEKJIeTKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcOOEHHOCTH CTPOCHHS SUNEKIETOK M crepMaTo3ounoB. OImIog0TBOPEHUE.
[TapTeHorenes.

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



Cpellbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YpOJCTBA.

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

JlemoHcTpanum:

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

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmato30uasl
MJICKOMUTAIOIIETO», «SHIEKIeTKa MIEKOomUTaromero», «Kapuokunes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIeTku», MOJelb
JIHK, Mmoznenb MetadazHoil XpoMOCOMBI.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaGmiomenme 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.

IIpenmert u 3a1aun reHeTUKU. VIicTopusi pa3BuTusa reHeTUKku. Posib iutosoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETHUKH. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEeHETUKU (TUOPHUAOIOTHUUYECKUN,
IUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHeTHYeCKUil). (OCHOBHBIE T'€HETUYECKHUE
noHsTHus. ['eHeTndeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE . Menaenem.
MonorubpugHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokosjeHud. [IpaBuno AOMUHUpOBaHHUS. 3aKOH paACUICIUICHUS MPU3HAKOB.
I'unoresa ynctoTel raMeT. [1oHOE ¥ HEeMOJHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHHe. 3aKOH  HE3aBHCUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUSI.
AHanuzupytoliee ckpenBanme. Vcnoiab30BaHue aHATU3UPYIOLIET0 CKPELMBaHUs
JUISL OTIPEIeTICHUsI TEHOTHITa OCOOH.

CueruieHHOEe  HaclieioBaHWe mpu3HakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO FeHOB. HapynieHne cuerieHus reHOB B Pe3yJibTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTH. [ eHeTuYecKre KapThl.



I'enetnka mosia. XpoMOCOMHOE ONPEACIICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCcOMBI. ['oMorameTrHble M Te€TeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIICTIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbl HK3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIICICTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAITMOHHONW U3MEHUYMBOCTH. BapuarimoHHbIi psaj ¥ BapuallioHHas KprBasi.
Hopma peakumu npusHaka. KonmyecTBEHHbIE MU KAYECTBEHHbBIC MPU3HAKA U HUX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrBenHas, WM T€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHaS
W3MEHYUBOCTh. Melo3 U TOJOBOM MpollecC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHUYHUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTanuid. MyTtareHubie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM nu3menunBoctyd H. 1. BaBusosa.

BuesanepHast HaCiI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJIOBEKA: TeHeaIOTHYCCKUM, OMM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA:
MTOJJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUMMPOBAHUE, B TOM YHCJIE€ C IMOMOIIBIO
[T11P-anamm3a. HacmencTtBenHble 3a00jicBaHMS 4YeJOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEApaCHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIC KiIETKU. IIpUHITUIIBI
3JI0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTHKA U JICUCHHUS T€HETUUECKUX
Oone3Hel. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE MEIUITUHCKOM
TE€HETUKH B MIPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

TaOmumpl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE UM €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJIEHUS W €ro IMTOreHeTH4ecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehos3y,
«B3aumMoznencTeue alIeNbHBIX T'€HOB», «l'€eHeTHMdecKkne KapThl pacTEHUH,
JKUBOTHBIX W 4eloBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTHU HacleIO0BaHUs,
CUEIUICHHOTO ¢ TmoJioM», «KapuoTumnbl dYenoBeKa W IKUBOTHBIX», «Buibl
U3MEHYUBOCTHY, «MoaudukamonHas HW3MEHYUBOCTHY, «HaciemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

OOGopynoBaHue: MOJEIU-ANIIIMKAIA «MOHOTHOPUIHOE CKPEITUBAHKECY,
«HenomHoe nmoMuHMpoBaHue», «JurubpuaHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKOIN W Mukporpenapar «Jlpozoduna» (HOpMmMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuii «I opox mOCeBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

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

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(PUKAIIMOHHON U3MEHYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBONY.

JlaGoparopnas pabora Ne 7. «AHanu3 MyTauuil y Apo30(uiabl HA TOTOBBIX
MHKpOITpENapaTax».

[Ipaktuueckass pabora No 2. «CocTaBlieHHE U aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpoIlecC. 3apoKJACHUE CEIEKIMU U JTOMECTUKALIUS.
VYuyenue H. W. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS H MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKAEHUA AOMAIIHUX XUBOTHBIX. Copr,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIMA. MacCOBBI U MHANBUAYATbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUH U KUBOTHBIX. OILIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE 4YUCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — AyTOPHJIMHT.
Otnanéunas tulOpuamsanus W e€ ycnexu. VICKyCCTBEHHBIA MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOUJ0B. JIOCTMIKEHHSI CENEKIMU PACTEeHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs WH)KEHEpHUA. OTallbl
co3manusi pexombObunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

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

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

Tabnauubr u cxembl: kKapta «LIeHTpbI MPOUCXOXKAECHHUSA U MHOTOOOpa3us
KyJbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuit», «OtnanéHnas ruopuauzanusy, «Padotsl akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OOBEKTB OHOTEXHOJOTUM», «KileTouHblE KYJIbTYypbl H
KJIIOHHpOBaHHE», «KOHCTpynpoBaHUE U IIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TIOA0B U KOPHEIION0B AUKUX (GOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

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

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPHH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B Ouosnoruu. BiusHue 5BONIOIMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 2BOMOIMU. [laneoHTONMOTMUECKHE: TMOCIENOBATEIBHOCTD
MOSIBJIGHUST BHUJOB B TMAJICOHTOJIOTMYECKON JIETOMHMCH, NEPEXOIHBbIE (DOPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3inuusi 3MOPUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aAHAJIOTHYHbIE,
PYIMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomonimonHass teopust Y. [lapBuHa. I[lpeanochuiku BO3HUKHOBEHMS
JapBUHU3MA. J[BMXKyIIME CHJIbI 3BONIOUMU BHAOB 1O JlapBHHY (M30BITOYHOE
pPa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYpPCOB, HEOIPEAEIEHHAas U3MEHUYUBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN OTOOD).

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

Muxkpoasosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJTIOLUH.

JBrkymue cuibl ((hakTophl) SBOIIONMK BUIIOB B MPUPOJE. MyTallMOHHBIH
npolecc ¥ KOMOWHATHMBHAs W3MEHYMBOCTH. llomymnsiimoHHBIE BOJHBI U Aperd
reHoB. M3ossuus u Murparus.

EctectBennblii 0oTO0p — HampaBisitomuii  ¢aktop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodIOUUU. [Ipumepsl
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl ¥ UIMOAAANTALIIH.

Bun wu Bugoo6pazoBanme. Kpurtepun Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHusl: reorpauyeckoe, IKOJIOTHYECKOE.

MakpoosBomonusi. DopMbl  3BOJMIONUM:  (UIETHYECKAs, JTUBEPreHTHAs,
KOHBEpIreHTHasi, napajuiesbHas. HeoOpaTtuMocTh 3BONIOLUY.

[IponcxoxaeHne OT HeCHeHUaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvsa. AIanTUBHAS padaliysl.

JdeMoHCcTpanuu:



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

Tabnuup! u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OOprOBI  3a
cyiecTBoBanue», «EctecTBeHHBI 0TOOP», «MHOTO0OOpa3re COPTOB pacTEHU»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTammonHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Uamoamantauumn», «OO0mas aereHepauusy,
«/IBmxymue cunbel sBomoounun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «bopsba 3a cymectBoBaHue», «IIpucmnoco0iIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
Ha0Op IJIONOB M CeMsAH, KoyueKuus «lIpumepbl 3allUTHBIX TPUCHOCOOJIICHUN Y
JKUBOTHBIX», MOJIeIb «OCHOBHBIE HANpPaBJIEHHUS SBOJIOLUNY», 00bEMHA MOJEITb
«CTpoeHue TOJI0BHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoJuleKuus «@DOpMbl COXPAHHOCTH
HMCKOINAeMbIX JKMBOTHBIX M pacTeHU», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BiIaxHble Ipenapatel «Pa3Butne Hacekomoro», «PasButue
JSATYLIIKW», MUKpomnpenapaT «/po3oduna» (Hopma, mytanuu (opMbl KpbUIBEB U
OKpPAcKH Tena).

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Jlabopatopnas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHUUECKOMY
KPUTEPHUIO).

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

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emJie.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHUM XKWU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0OHOreHe3 W MaHCHepMHs. XUMUYECKas
ABOMIOLMS. AOHMOT€HHBI CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOM 3BoJOIMU. HadanbHbie 3Tamsl
ouonoruueckoi sBosronuu. I'unoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIECTKH. [lepBble KIETKHM M HX DSBOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emiie 1o 3paM u nepuoaam. Karapxei. Apxeiickas u
nmpotepo3oiickas dpbl. [lameo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUNCKHN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaliHo3o0Mckass »pa W €€ TMepuoAbl: MAJECOTCHOBBIA, HEOTC€HOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTuKa KJIMMaTa W TeoJIoTHYeCKuX mpoieccoB. OCHOBHBIE 3TaIlb
HBOJIIOIIUU PACTUTENILHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUdl U
KUBOTHBIX. [losiBNIEHHE, paclBET U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYECKOrO0 MHUpa KaK OTpaxeHwe »3Bomouud. OCHOBHbIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBoJIIOIMS YeNIOBEeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npencraBieHui o
MIPOUCXOXKJIEHUU uYeJoBeka. Meroabsl H3yudeHus aHTpornorenesa. CxonactBa u
pasnuy4Ms 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxynue cwibl  (axTopsrn) AHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYUBOCTb UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbI o00pa3 KHU3HHU,
W3TOTOBIIEHUE OPYJUH TpyJa, MbIIUICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU HBOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, UeraoBeK
yMenbld, YenoBek mnpsmoxoasmmn, YenoBek HeaHIAEpTaNbCKhM, YeoBek
pasymHbIil. Haxoakum HCKOMaeMbIX OCTATKOB, BpEMsI CYLIECTBOBaHHUs, O00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINEOUAHAS
(eBpasmiickasi),  Herpo-aBCcTpajiougHasi  (PKBaTOpuaibHas),  MOHIOJIOHIHAS
(a3maTcko-amepukanckas).  YepTsl  MPUCIOCOONEHHOCTH  MpeACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSM CYIECTBOBaHMS. EJMHCTBO uenoBedYeCKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

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

Tabmuuel U cxeMbl: «BosnmkHOBeHne COJIHEUHON CHCTEMBI», «Pa3Butune
opraHuyeckoro wmupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHUX 4YEPT CTPOCHHUS YEJIOBEKA U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YENOBEKay», «llpeBHenmue moam», «pesHue moan», «llepBbie
COBPEMEHHBIE JTIOJIN», «HeT0BEYECKHUE PACHD».

O6opynoBanue:  Mymsiku — «I[lpoucxoxxaenne — dvenoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpPTaiablla, KPOMaHbOHLA), CIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUi TEpBOOBITHOTO 4YelIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TreoxpoHoJOTHMYecKass TaOnuia, Kouiekius «DopMbl
COXPaHHOCTH UCKOIIAEMbIX )KUBOTHBIX M PACTEHUIY.

JlabopaTopHbIe M IpaKkTHYecKUe padoThbl:

[Ipaktuueckast padota Ne 1. «3ydeHne UCKOMAaeMbIX OCTATKOB PACTCHUN H
KUBOTHBIX B KOJUIEKLIHSIX).



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

Tema 3. Opranu3mMbl 4 OKpY:Kalas cpeaa.

DKoJorus Kak Hayka. 3afadyd ¥ pa3fenbl 3KOJO0ruu. MeTobl 3K0JIOTHYECKUX
UCCJIEI0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[YyIIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHA.

Okonornyeckue (akrtopel. Krnaccupukanuss >SKOJOTHYECKHX (PAKTOPOB:
abuoTHueckue, OMOTHYECKHME W aHTpONOreHHble. JlecTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

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

buotnueckue (bakTopHI. Bunnl OMOTHYECKUX B3aUMOIEICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYSCKHX B3aUMOACHCTBHM ISl CYIICCTBOBAHHS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTEPUCTUKU nNomyisiuuud. OCHOBHBIE MOKa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[mHaMyka 4uCI€HHOCTH MOIYJISIUN U €€ peryJsauusl.

JdeMoHCcTpanuu:

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

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3emin», «Cpenbl oOUTaHUs
opranu3zMoBy», «®Potonepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH NOMYJISuU UHGY30puu-Tyhenbku», «lluiessie nemnmy.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

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

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

[Ipaktrnueckas padora Ne 2. «IloacyéTr mIOTHOCTH NOMyISIUUN pa3HbIX BUIOB
PaCTEHUID.

Tema 4. Coo01recTBa 1 YKOJOrH4ecKHe CHCTEMBI.

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

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucremMe u
ouoreoneHoze. DOyHKIIMOHANbHBIE KOMIIOHEHTBl 3KOCHCTEMbI: TPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BELIECTB M MOTOK YHEPTUH B HKOCHUCTEME.
Tpoduueckue (mumieBble) YpOBHM 5JKOCHCTeMbl. [luieBble Ilemd W CETH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTMYECKHE
nupamMubl: MPOAYKLUHWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMS, pa3BuTHE. CyKIECCHsl.

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

AHTpONOr€HHBIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBIL.  YPOOIKOCHCTEMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM B YPOOIKOCHCTEM.

buopasznooOpaszue kak Qakrtop ycTounBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYEeCKOro pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'paHuiibl, coctaB U CTPyKTypa
ounocheprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
ro0abHOM 3KocHCTeMbl. J[MHaMuuyeckoe paBHOBECHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BenIeCTB 1 OMOr€OXMMHYECKHUE IIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTpoINOreHHbie U3MEeHEeHus B Ouocdepe.
['mobGanbHbIE 5KOJIOTMYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MIPUPOBI u YEJI0BEYECTBA. Coxpanenue
O6ropazHooOpasusi Kak OCHOBa ycTowunBoctu 6mocdepbl. OCHOBA parmOHAIBHOTO
YOpaBJICHUS] TPUPOJHBIMU pecypcaMud M HX UCIHOJIb30oBaHUE. JlOCTHXKEeHUs
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

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

Tabnuuer u cxembl: «llumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nuraHus», «IKOJOTMYECKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuomneHno3 Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JICUCTBUS Ha mpupoay», «BaxkHeillnne HCTOYHUKH
3arpsi3HEHHs] BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHelIash COCTaBIISAIOIIAS
onochepr», «DakTopel Aerpaganuu nousy, «llapaukoBeiil 3¢ dexT», «DakTopsl
pPaOAaKTUBHOTO 3arps3HeHust Owmocdepr», «OOmas crTpykrypa Ouochepsn,
«PacnpocTpanenue xku3HU B Ouocdepe», «O30HOBBIM 3KpaH OuOCPeEpH»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpoae».

O6opynoBanue: Mopelb-amInkanus «Tunuuable OHOLEHO3b», TepOapuii
«PactutenpHble cO00IIECTBaY, KOJIeKIIUM «buorienosy, «Bpeaurenn BaxHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TrepOapuu M KOJJICKIIMM pAcTeHUH W
KUBOTHBIX, PUHAICKAIINE K Pa3HbIM SKOJOTHMUYECKHUM TPYyIIaM OJHOIO BHUJA,



Kpacnas xuura Poccuiickoit ®Denepanmu, n300pakeHUs OXpaHSEMBIX BHUJIOB
PACTEHHI U )KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHA IIPOIPAMMBLBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBalTCS TpeOOBaHUS K pe3ysibTaTam
OCBOGHHUS  OOydYaloOIUMHUCS TPOrpaMM  CpeIHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAPEIMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOECHUS mpenmMera «buonorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYaIOIUMHCS POCCUIMCKOM
rpaXIaHCKON MJICHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACIICHUIO, HaJuyue MOTHUBAIMM K OOYy4YeHHIO OHMOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOJIOIHMYECKOTO
3HaHUS, TOTOBHOCTh U CIMIOCOOHOCTH OOYYalOIIMUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA  yCTAHOBKaMH, NPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHUs, HAIWYUE HSKOJOTUYECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh LIEJIM U CTPOUTH KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocturatorcs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM [EATEIbBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMH COLUUOKYJIBbTYPHBIMU, UICTOPUUYECKUMU U JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT MpOIeCcCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH NO3UIMM JIMYHOCTHU, MATPUOTU3MA,
YBAKEHUS K 3aKOHY M IMPABOINOPSAIKY, YEIOBEKY TpyJa U CTApLIEMY IOKOJICHHIO,
B3aMMHOT0 YBa)KEHHUS, OEpPEKHOT0 OTHOIICHUS K KYJIbTYpPHOMY HACIEAMIO H
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®enepaiuu, npupoae u
OKpYXaroUIEN cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAIMM, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIMPEHHUE >KU3HEHHOTO
ONbITA U OMbITA ACATEIBHOCTH B MPOLECCE peaau3alid OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:



1) rpa:k1aHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBa)XE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAEATEIBHOCTH IIPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHITIOJHCHUU
OMOJIOrMYECKUX AKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENATh COOCTBEHHYIO TIO3HIIMIO I10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHME YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIFOJIEH C pa3HBIMU YOSXKIACHUSIMU, KYJbTYPHBIMU IIEHHOCTAMU U
COI[MAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOILIGHHSI K MHEHHUIO OINIMOHEHTOB TMpU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpa)X JaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH NEpEN
PonuHou, ropmoctu 3a CBOM Kpau, CBOWO PonanHy, CBOM SI3BIK U KYJIBTYDY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MMPUPOJHOMY HACIEIUIO U MAMSTHUKAM HPUPOJIBIL,
JTOCTUKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIaJ POCCHUMCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYECHHS OHOJIOTMM B TIO3HAHUHU 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/Ib0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBEICHHUSI,;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJUTENSAM, CO3JAHUIO0 CEMbH HA OCHOBE
OCO3HAHHOT'O TPUHATHUS LEHHOCTEM CEMEMHON JKW3HU B COOTBETCTBUU C
TpaauuusMu HaposoB Poccuu;



4) 3¢TeTHYeCKOro BOCIIUTAHUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYda, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAHHE YMOIIMOHATBLHOTO BO3ICHCTBUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3nyeckoro BocnuTaHusi, GOPpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBLHOIO 0JIArONoJIy4Yns:

MOHMMAHUE W peanu3anus 370pOBOTO W 0e30MacHOro ooOpasza KU3HH
(3mopoBO€  TUTaHUE, COOJIOJICHUE TUTHEHUYECKUX TpaBUI U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHUE LEHHOCTH MpPaBUJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI M HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMHPOBATH, TUIAHHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JEATEIbHOCTD;

HWHTEpEeC K paziMuHbIM cepam mpodeccroHaIbHON AeSTeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun H  Pearn30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH IIEIeCO00pa3HOe OTHOIIEHWE K TMPHUPOJIE KAaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKOM KYyJIbTYphl: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUM ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAaHME TI00ATBHOTO XapakTepa JKOJOTHYECKHX MpoOieM M IMyTel HX
pelieHus;

CIIOCOOHOCTh HMCHOJIB30BaTh MpPUOOpETaeMble NpPU HU3YYEHUU OHOJIOTHH
3HaHWSI W yMEHHUS TIPU PEIMICHUH TMpoOJeM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOAOIOIb30BaHUEeM  (COONIIOZICHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,



HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
IKOCHUCTEM, OHOChEphI);

AKTUBHOE  HENpUATHE JCUCTBUM, NPUHOCAIIMX BPEL  OKpYyKaKOLIEH
NPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJIArONMPHUSATHBIE 3KOJOTHMYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMBIX AEMCTBUI U NPEIOTBPAILATD UX;

HAJIMYKUE PA3BUTOTO 3KOJIOTMYECKOTO MBIIUICHHUS, YKOJIOIMYECKON KYJIbTYpHI,
OMbITa NEeSTENbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B TO3HABATEJIbHON, KOMMYHUKAaTUBHON W COLIMAIBHOM
IIPAKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH IKOJIOIMYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHMS:

c()OPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAayKH M OOILECTBEHHOW NMPAaKTHKH, OCHOBAHHOTO Ha JMAJIOTe
KyJbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHNUE SI3bIKOBOM M YHUTATEJIbCKOM KYJIBTYphl KakK CpeICTBa
B3aMMOJICUCTBHS MEXY JIFOAbMH U MO3HAHUS MUDA;

NOHUMaHuEe crenupukun OWOJIOTMH KaKk HayKd, OCO3HAaHHA €€ poiu B
(GOpMUPOBAHNN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
MpeACTaBlIeHUsT 00 OKpYXaloleM MHpE KaK O €JIMHCTBE MPHUPOJbI, YEJIOBEKa U
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU NpodsieM
COXpaHEHUs IPUPOAHOTO PAaBHOBECHS,

yOexkAEHHOCTh B 3HAYMMOCTU OHOJIOTUU ISl COBPEMEHHOM LMBUIIN3ALUU:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/aHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pellaTh pPECypcHble MpoOJEeMbl  Pa3BUTHS
4eJI0BeYeCTBa, MOMCKA MyTel BbIXO/a U3 TNI00AJbHBIX 3KOJOTHYECKUX MpoOeM U
o0ecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
HCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHJAPTOB
YKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OWOJIOTMYECKHUX 3HAHUN B LEJSIX
NOBBILIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHOM TPaMOTHOCTU OOydaroImuxcs, GopMHUpPYyEMOit
IIPU U3yYEHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HAaHUSA JUIS aHaIW3a MU
OOBSICHEHUS SIBIICHUM OKPYXAIOIIEr0 MUpa U MPOUCXOSAIINX B HEM HM3MEHEHHI,
yMEHHUE JieaTh OOOCHOBAHHBIE 3AKIIOUYEHHS HA OCHOBE HAay4yHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHsI TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTMYECKHE 3HAHUS JUIs
pelieHus NpooJieM B peaibHbIX KU3HEHHBIX CUTYalUsX;



OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIE0BATENBCKYIO IESITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM MO OWOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3ybTaThl OCBOCHMSI ydyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble JJs (QOPMHUPOBAHUS MHMPOBO33PEHHSI O0ydaroUIuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHSTHS, OTPaKAIOIIHE
[EJOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SIBJIIEHUE, MPOIiecc,
CUCTEMA, Hay4YHbIM (paKT, NPUHUMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIEIOBaHUE,  HAONIOIEHWE, U3MEpPEeHHe, OSKCIEPUMEHT H  JIPYTHUX),
yHUBEpCaJIbHbIC Yy4yeOHbIE JIeHcTBUsS (TIO3HABaTEJIbHBIE, KOMMYHHKATHBHBIC,

PETYISTUBHBIE), o0ecreynBaroIue dbopmupoBaHue byHKIMOHATBHOU
IPaMOTHOCTH W  COLMAJIBHOW KOMIETEHIMU O0O0yYarolmuxcsi, CHOCOOHOCTb
o0yJaroumxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKME 3HAHMSI W  yHUBEpPCaIbHbICE ydeOHble JIEHCTBUS B
MO3HABATEILHOU U COLIMAJIBHOM MPAKTUKE.

MeranpenMeTHbie pe3yJIbTaTbl OCBOCHMSI TPOTpaMMbl CPEIHEro OO0IIero
o0pa30BaHus JOJDKHBI OTPAKATh:

OBianenne YHHBEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
NefCTBUAMM:

1) 6a30BbIe JTOrMUYecKHUe AeiiCTBHS:

CaMOCTOATENTLHO  (OPMYJIMpPOBATH W aKTyaIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3za, cUHTE3a, CpaBHEHUsI, KilaccuuKaluu, 0000IeH s ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATHNA (BBIACTSATh MX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3M C JIDYTUMU MOHSATUSMH);

OMpENeNATh 1NN JCATEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MMOCTABICHHBIMHU LIEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUST (DAKTOB W SIBJICHHIA
YKUBOU IIPUPOJBIL,

CTPOUTH JIOTMUECKHUE PACCYXJICHHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IO
aHAJIOTUH), BBISBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAECMbIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



MPUMEHSITh CXEMHO-MO/ICJIbHbIE cpeactBa IS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOUICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a
TaKke  MPOTUBOPEYMH  pa3sHOTO  poOja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBbl ¢ YU4ETOM aHaIn3a HMEIOITUXCS
MaTepHaAIbHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUIN AESTEILHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJHATH paboOTy B  YCJIOBHSX  peajbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TPOOJIEM.

2) 0a3oBbIe MCCIIEI0BaATEIbCKUE 1eHCTBUA:

BJIQJIETh HABBIKAMU YYEOHO-UCCIIEIOBATEIILCKON U POEKTHOM JEATEIbHOCTH,
HaBBIKAMHM ~ paspelieHus MpoodsieM, CHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a7a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

UCIIOJIb30BaTh PpAa3IMYHbIC BHUJIBI JIEATEIBHOCTH [0 MOJYYEHUIO HOBOIO
3HAaHMSI, €r0 HWHTEpHpeTaluu, MNPeoOpPa3OBAHUI0 W TMPUMEHEHHUIO B Y4eOHBIX
CUTYyaIusX, B TOM YHUCJIE PU CO3JaHUN YUEOHBIX U COIUATILHBIX MPOEKTOB,;

dbopMupoBaTh Hay4YHBIN TUI MBIIUICHUS, BIaJAETh HAYYHOU TEPMHUHOJIOTHEH,
KITFOUEBBIMU TTOHSATUSIMU U METO/IAMH,

CTaBUTh H (GOPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
JEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJIEACTBEHHbIC CBSI3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHHS, HAXOJUTh apryMEHThI ISl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJTM3UPOBATh IIOJIYUYCHHbIE B XOJ€ pEIICHUs 3aJadu  pe3yJIbTarThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYILIECTBJISITh 1I€JICHANPABJICHHBIN IMOWCK IMEepPEeHOoca CPEJICTB U CHOCOOOB
JelCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIIbHYIO M TMPAKTHUUYECKYIO 00IacTH
KU3HEIEATEIbHOCTH,

yMEeTbh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE WJIEH, MpeAjaraTh OpUTMHAIbHBIE MOJIXOAbl U PELICHUS,
CTaBUTb NPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopManmei:



OpPUEHTHUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJAPHON JUTeparype, OHOJIOTHYECKUX CJOBApsSIX W
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
HH(OPMAITUIO PA3TMYHBIX BUIOB U (OPM TIPEACTABICHUS, KPUTHIECKH OICHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouonornueckoi MHGOpMaUKU, HEOOXOIUMOM JJIsl BBIMOJHEHUS! YU4E€OHBIX
3ajad;

npUOOpETaTh OMBIT KCIOIL30BAHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUIA, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIOJIb30BAHUS PA3TUYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  TMpEACTaBICHUS
ounonornyeckon nHbopmaru (cxeMbl, rpaduKu, TUArpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCTIONb30BaTh HAY4YHBIA s3bIK B KA4eCTBE CpEACTBa IMpH pabore ¢
OMOJOrMYeckod HHQpOpMalUel: MNPUMEHATh XHUMHUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOPMYJbI, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHME  CPEACTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HABaHWA W 3alUThl  WHGOOpMAIIH,
nH(GOPMAIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUSAAMM:

1) o01enmne:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX chepax KU3HU, AKTHBHO y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIBHO BBIMOJHEHUS TMpeiaraeMoi
3aJa4M, YYUTHIBaTh MHTEPECHl M COTIACOBAHHOCTH IMO3UIMN JIPYTUX YYACTHUKOB
JIAaora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaTbHBIE CpejacTBa OOIEHWs, I[MOHWMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIIOK BO3HUKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(PIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMH CHOCO0aMU OOIIEHUS W B3aUMOJCHCTBUS, TTOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BaHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eSiITeJIbHOCTh:



MOHMMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW UM WHIWBHAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (HOPM B3aUMOJICHCTBUS TP PEIICHUHN YUeOHOM 3a/1auu;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBUUM C y4€TOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMATh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAVUHUPOBATH JEUCTBUA II0 €€ IOCTHKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacrpenensaTh pojad C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHUBATh Kauye€CTBO CBOETO BKJIaJa M KaXJOr0 Y4YaCTHHKAa KOMaHIbl B
oOIIUIA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeaaraTb HOBBIE NPOEKTHI, OLEHHBATh WAEHU C TO3WIMA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3ITUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJ1aJleHH e YHUBEPCAJIbHBIMU PEryJSITUBHBIMU AeCTBUSIMM:

1) camoopranuszaumus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MPOOJIEeM M UX
pelIeHs B )KU3HECHHBIX U YUEOHBIX CUTYyaIUsX;

BBIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUI 1IE€JIEBBIE U CMBICIOBbBIC
YCTaHOBKHM B CBOMX JICMCTBUSIX WM IOCTYNKAaX MO OTHOILICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATEIBHYIO NI€STEIbHOCTh, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHOMN
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUTAH pEIICHUS MpodsieMbl € Y4ETOM
MMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JINUHBIX IPEANOUYTECHUIH;

JieaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIIEHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEJISM;



BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedieKCMH  KaK  OCO3HaHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOIECCOB, HMX PE3YJbTaTOB U
OCHOBAHUWM, MCIOJIb30BaTh MPUEMBI pe(IeKCUM JJIsl OLIEHKHW CUTyalluu, BhIOOpa
BEPHOTO PEILICHHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYTUX TNpU aHaIW3e pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh ce0sl, MTOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTUX TNPU aHaIW3€ pe3yJIbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OMIHUOKH;

pa3BUBaATh CIOCOOHOCTh MOHUMATh MUP C TIO3UIIUU APYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTarbl OocBoeHUs mnporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CIOCOObI JIEHCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI IEATEILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS U
INPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTyalUsiX, a TaKK€ B pPEaJbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Oumojyorueil. B mporpamme mnpeameTHble
pe3yJIbTaThl MIPEJICTaBICHBI 10 TOJaM 00yUYEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce NOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUSl ECTECTBEHHbIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWOJNOTUH, (HYHKIMOHAJIBHOM
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJIOIMYECKUX TEPMHMHOB M TOHSATHUM:
KU3Hb, KIJIETKa, OpraHu3M, MeTadonun3M (OOMEH BeIIEeCTB W MpeBpallieHUue
HHEPrumn), TOMEOCTa3 (CaMOpEryJssilus), ypOBHEBasl OpraHU3alMs KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINSA), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE TEeOopuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJIEKYJIApHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus u



MPOUCXOKJEHUS KyJbTypHbIX pacTteHuid H. V. BaBuiioBa), onpenenstb rpaHuIbl
UX IPUMEHUMOCTH K KUBBIM CHUCTEMAM;

YMEHUE BIJIaJIETh METOJJaMU HAYYHOT'O MMO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
ONMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SIBICHHWW, OPraHM3alHsl W IPOBEICHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTAa,  BBIABWKEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJy HCCIEAYyeMbIMA BEITUYMHAMHU, OOBSICHEHUE TOJYyUYECHHBIX
PE3YyIAbTATOB, MCIOJIb30BAHHBIX HAaYYHBIX IOHSATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeJaTh BBIBOJIBI HA OCHOBAHUU ITOJYYE€HHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYLIECTBEHHBIE ITPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BEILECTB U MPEBpAIIeHUs] YHEPTrUu B KieTKe, (OTOCHHTE3A,
IUIACTUYECKOTO M 3HEPreTHUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUSA, PAa3MHOXKEHUSA, WHIAUBUIYAJIbHOIO PAa3BUTUS  OpPraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATh MOJYUYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHSA MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN
XKU3HU C LEeNplo obecredeHuss Oe30IacHOCTH CBOETO 3/I0pOBbS U 30POBBS
OKPYXKAIOIIUX JII0JIEH, COOII0IEHNS HOPM I'PaMOTHOTO MOBEJIEHUSI B OKPY>KaIOIIEH
OPUPOAHON cpejie, MOHMMAaHUE HEOOXOJMMOCTH MCIOJIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOU ounonoruu 51 OMOTEXHOJOTUi JUTS PalMOHAIIBHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »JJEMEHTAPHbIE TE€HETUYECKHE 3aJayd Ha MOHO- H
TUTHOpUIHOE CKpEUIMBaHUE, CILIEIUIEHHOE HACIEOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTMOPHIHOTO CKpPEIIMBAHMS I MPEICKAa3aHUs HACIEIOBAaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIA0OpATOPHBIE M TpaKTUYECKHUe padoThl, COOMIOIATH
npaBuiia Mpu paboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YyMEHUE KPHUTHYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUSA U3
pPa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIUU, HAyYHO-TIOMYJISIPHbBIE
MaTepHualibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCJIEIOBAHMI B OMONOrUH,
MEeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011128 6MOJIOTHYECKYI0 UH(POPMALIMIO U3 HECKOIbKUX HUCTOYHUKOB, IPAMOTHO
UCIOJIb30BaTh MOHITUIHBIN armapaT OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 11
Kacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-



HAyYHOW KApTUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKHUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJNOTHH, (YHKIIMOHAILHOM
TPaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpBIBATh COJEpKaHUE OWOJIOTMYCCKUX TEPMHUHOB W TIOHSITHI:
BU/I, TIOMYJISAINS, TeHO(GOH/I, SBOJIONHNS, ABIKYITUE CUIIBI ((PAKTOPHI) IBOIIOINH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHue, JKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYLEHThI, IeMA  IUTaHU,
AKOJIOTHYECKas MUpaMuaa, OUOreoreHo3, ouocdepa;

yMEHUE W3JIaratb OWOJOTHYECKHE TeopuH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUsl OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactsa K. M. bapa, depenoBaHusi rjaBHBIX HaIlpaBICHUM U
nyTteit somoruu A. H. CesepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEJIENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMUBBIM CHUCTEMaM;

yMEHHUE BJIaJIETh METOJIJaMU HAYYHOTO MO3HAaHUS B OMOJIOTUU: HAOTIOIEHUE U
OTNMCaHUE >KUBBIX CHCTEM, TPOIIECCOB M SBIICHWH, OpraHU3alus W MPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIBMKCHHE  THIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEXIY WCCIEAYyeMbIMA BEIUYMHAMHU, OOBSICHEHUE TOTYYCHHBIX
pE3yNIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHSTHM, TEOPUNW M 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIGI HA OCHOBAHUH TIOJTYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHUS OHOIOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMYJAIMA, TPOIAYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOTreOIIeHO30B U HJKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPTaHM3MOB, JEHCTBUS OKOJOTMYECKHX (DAKTOPOB Ha OPraHU3MBbI, TEepeHOoca
BEIIECTB W TIOTOKA HSHEPTUU B HKOCHUCTEMAX, AHTPONOTECHHBIX HW3MECHECHHU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOT€OXMMHYECKUX
LIUKJIOB B Ouocdepe;

yMEHUE TPUMEHSATH TMOJYyYCHHBIE 3HAHWS IS OOBSCHEHUS OMOIOTHYSCKUX
IIPOLIECCOB U SIBJICHUU, JUISl NIPUHSATUSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C LEeJIpl0 oOecrieueHusi O€30MacHOCTH CBOEr0 3/I0POBbS U 3/I0POBbS
OKPYXKaIOILIUX JIOEH, COOMI0IEHNs HOPM IPAMOTHOTO MOBEJEHUS B OKPY>KaloIIen
OPUPOTHON cpene, MOHUMaHHE HEOOXOTUMOCTH HCIOIB30BAHUS JOCTHKEHUM
COBPEMEHHOW OMOJIOTHH JIJISl PAllMOHATIFHOTO TPUPOIOTIOIH30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKUE 3a]]a4H, COCTABIISITH CXEMBI
MepeHoca BEIeCTB U DHEPTUU B IKOCHUCTEeMax (1IeTH MUTaHus);

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M IpakTUYECKue paldoThl, COOMIOAATh
npaBuiIa mpu pabote ¢ yueOHBIM U Ja00paTOPHEIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMUECKOTO COJEP)KAHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3



pa3IMYHBIX UCTOYHHUKOB (CpeCTBa MAacCOBOM MH(pOpMAIUH, HAYUYHO-TIONYJISIPHbIE
MaTepuasibl),  paccMaTpuBaTh  I[JIOOANbHBIE  DKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3[1aBaTb COOCTBEHHBIE IIMCbMEHHBIE W YCTHBIE COOOIICHMS,
000011asi OMOJIOTHYECKyI0 MH(POPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh OHITUIHBIN arrapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
bub6moreka [JOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [JOK
2 JKuBbI€ cHCTEMBI U X OpraHU3aLus 1 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [IOK
3 XHUMHYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41¢c2
92
bu6moreka [JOK
4 JKuzHenesTenbHOCTh KIETKH 6 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [IOK
Pa3zMHOxeHMe 1 MHAUBUAYaJIbHOE Pa3BUTHE
5 5 1 1 https://m.edsoo.ru/7f41¢2
OpraHu3MOB
92
HacnencrBeHHOCTL U HI3MEHUYNBOCTD Bubmiorexa LIOK
6 8 1.5 https://m.edsoo.ru/7f41c2
OpraHU3MOB
92
Cenekiust opranu3mMoB. OCHOBBI bubmorexa HOK
7 p ' 3 1 https://m.edsoo.ru/7f41¢c2
OMOTEXHOJIOTHH
92
8 PesepBHOE Bpemst 1 bubnuoreka LIOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c2
92

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/m KoHTposbHbI IIpakTH4eckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
e padoThl padoThI
pecypcsl
bu6mmoreka [JOK
1 DBOJIIOIIMOHHAST OUOJIOTUS 9 1 1 https://m.edsoo.ru/7f41cc7
4
Bo3HukHOBEHME U pa3BUTHE KU3HU Ha bubmmorexa HOK
2 p 9 0.5 https://m.edsoo.ru/7f41cc7
3emuie
4
bubmuoreka [JOK
3 Opranu3Mebl 1 OKpyXkarolas cpeaa 5 1 1 https://m.edsoo.ru/7f41cc7
4
bubnuoreka [JOK
4 Coo011ecTBa 1 SKOJOTUYECKUE CUCTEMBI 9 1 https://m.edsoo.ru/7f41cc7
4
but6mmoreka [IJOK
5 PesepsHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kourpoasbnsie | IIpakTuyeckn H3Y'eH
n/n Bcero oOpa3oBaTejibHbIE
padoTsbI e padoThbI us
pecypcsbl
bubmnorexa [IOK
https://m.edsoo.ru/863e61
1 buonorus B cucreme Hayk 1 22
https://m.edsoo.1u/863e63
2a
Meto1bl TO3HAHUS KUBOU MPUPOJIBI.
[TpakTuueckast pabora Ne 1 bubnuorexa [JOK
2 «/cnonp30BaHue pa3IMYHbIX METOOB 1 0.5 https://m.edsoo.ru/863e61
MIPU U3YYEHUH OUOJIOTUYECKUX 22
00BEKTOBY
bu6mmoreka [IOK
buonoruueckue CUCTEMbl, MPOIIECCHI U
3 1 https://m.edsoo.ru/863e65
UX U3y4YCHHE
64
. Bbu6muorexa [JOK
XuMHYeCcKui cocTaB KiIeTku. Boma u
4 1 https://m.edsoo.ru/863e67
MUHEPATbHBIC COJTH Ae
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1 https://m.edsoo.ru/863e6b
72
®depMeHThl — OMOJIOTHYECKHE bub6nuorexa [IOK
6 Katanm3atopsl. JJabopaTopHas padora 1 0.5 https://m.edsoo.ru/863e6b

Ne 1 «M3yueHune KaTammTHYeCKOn

72



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

aKTUBHOCTH ()€PMEHTOB (Ha MpUMeEpe
aMIJIa3bl WIH KaTasasbl)»

bu6mmoreka [{OK
7 Yraesoasl. JInnuasl https://m.edsoo0.ru/863e68
70
] KontponbHas pabora «XHMHUUECKUHA
COCTaB U CTPOCHUEC KIICTKN»
bu6mmoreka [IOK
9 Hyxnennoseie kuciaotsl. ATO https://m.edsoo.ru/863e6d
5¢
Hcropust 1 METObI U3yUYEHHUS KIIETKU. bubnuoreka [IOK
10 Knerounas reopust Kierka kax https://m.edsoo.ru/863e6e
LIEJIOCTHAS )KUBasi CUCTEMA 88
CtpoeHure 3yKapuOTHYECKOM KIETKH.
JlaGopaTopHnas pabora Ne 2 «M3yuenune Bubmiorexa HOK
. https://m.edsoo.ru/863e6ff
1 CTPOEHHS KJIETOK PACTEHUH, )KUBOTHBIX, 0.5 0
rpuOOB U OaKTEpUid OJT MUKPOCKOIIOM hitps:/m.edsoo.rw/863¢71
Ha TOTOBBIX MUKpOIIpenapaTax u ux 60
OIIMCaHHE» T
bu6mmoreka [JOK
12 OOMeH BemecTB WM METaboIU3M https://m.edso0.ru/863¢76
6¢
bu6mmoreka [{OK
13 dorocuHTe3. XEeMOCHHTE3 https://m.edsoo.ru/863e7¢c
98
bubmuorexa [JOK
14 OHepreTudeckuii o0OMeH https://m.edsoo.ru/863e7aa
€
15 KuzneHHbIit nUKI KIeTKU. [lenenue 0.5 bubimoreka [IOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

kieTku. Muto3. JlabopaTopnast pabota
Ne 3 «HaOmromeHne MuTo3a B KiIeTKax
KOHYHKA KOpEITKa JTyKa Ha TOTOBBIX
MHUKpOIpernapaTax»

https://m.edsoo.ru/863¢e7d
c4

BbuocunTes Oemnka. PeaKLII/IH MaTpUYIHOT O

bu6mmoreka [IOK

16 https://m.edsoo0.ru/863¢79
CUHTE3a
6e
bu6nmoreka [JOK
17 Tpancasus — Ouocunres 6enka https://m.edsoo.ru/863¢79
6e
bu6mmoreka [IOK
Hexknetounsie (opMbI )KU3HH —
18 https://m.edsoo.ru/863e75
BUPYCHI
40
bubnnorexa [IOK
https://m.edsoo.ru/863e81
19 DopMBbI pa3sMHOXKEHHSI OPTaHU3MOB b6
https://m.edsoo.ru/863e83
le
20 KonTtponwsaas pabota «Pa3zmHokeHUEe 1
WHANBUAYAJIBHOC Pa3BUTUC OPraHU3MOBY
Meiio3. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. OMIOA0TBOPEHHE. bubnuoreka [IOK
21 JlaGopatopHnas paborta Ne 4 «M3yuenue 0.5 https://m.edsoo.ru/863e81
CTPOEHHUSI MOJIOBBIX KJIETOK HA TOTOBBIX b6
MHUKpOIpenapaTax»
bu6mmoreka [JOK
22 WHpuBuyanbHOE pa3BUTHE OPraHU3MOB https://m.edsoo.ru/863e84
36
b K
23 IeHeTnKa — HayKa o nommorexa O

https://m.edso00.ru/863e86f



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

HaCJICACTBECHHOCTH U UBMCHYHNBOCTH

2

3aKOHOMEPHOCTH HACJICIOBAHUS

bu6nmnoreka [JOK

24 pu3HaKoB. MoHOruOpuHOE https://m.edsoo.ru/863e88
CKpEIIUBaHUE 78
JurndpuaHoe ckpelmmnBaHue. 3aKoH bubmuoreka [JOK
25 HE3aBUCUMOTO HACIIEAOBaHUS https://m.edsoo.ru/863e89
[PU3HAKOB a4
CueruieHHOe HacleI0BaHUE TIPU3HAKOB.
JlaGopatopHnas paborta Ne 5 «M3yuenue
bu6mmoreka [IOK
pe3yJIbTaTOB MOHOTUOPUIHOTO U
26 0.5 https://m.edso00.1u/863¢e8¢c
JUTHOPHUIHOTO CKPEIUBAHUS Y 60
Jpo30(UITBl HA TOTOBBIX -
MUKpPOIIpEnapaTax»
bu6nmnoreka [JOK
I'enetuka nona. Hacnenosanue
27 https://m.edsoo.ru/863e8¢
MIPU3HAKOB, CICTITICHHBIX C MTOJIOM 60
HNsmenuuBocth. HenacnencrseHnas
W3MEHYHBOCTh. JITabopaTopHas pabota
. Bbu6muorexa [JOK
No 6. 3yuenne MoauuKaimoHHON
28 0.5 https://m.edsoo.ru/863e8ef
W3MEHYHMBOCTH, IIOCTPOCHHE .
BapUAIMOHHOTO PsI/Ia U BapUaIlMOHHOM N
KpHUBOI»
HacnencrBennass "3AMEHUYUBOCTb. Bt oK
nonIMoTeKa
JlaGopaTtopnast pabota Ne 7. « AHanu3 oreka I
29 . 0.5 https://m.edsoo.ru/863e8ef
MyTaIui y 1po30(uiIbl Ha TOTOBBIX .
MHKpOTpenapaTax» -
bu6mmoreka [{OK
30 I'eneTnka yemoBeka https://m.edsoo.ru/863e8d

78



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2

PesepBHbIil ypok. O600111€HIE IO TEME

31 «HacnencTBeHHOCTh U N3MEHYNBOCTE 1
OpraHU3MOB»
32 HroroBas koHTpoIbHAs padoTa 1
Cenekuus Kak HayKa v bubnnorexa [JOK
33 npouecc .MeToasl U JOCTUKEHUS 1 https://m.edsoo.ru/863¢92
CEJIEKIIMN PACTCHUI U KUBOTHBIX 14
bu6nmoreka [JOK
buotexHosorust Kak oTpacib
34 1 https://m.edsoo0.ru/863e93
MPOU3BOJICTBA
36
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Konrpoasbnbie | IlpakTuueckn H3Y4€H
n/n Bcero oOpa3oBaTejibHbIE
padoThI e padoThI usi
pecypchbl
Bbu6muorexa [JOK
1 DBOJIIOLHS M METOBI €€ N3YUEHUS 1 https://m.edsoo.ru/863ea2
Oe
N bu6mmoreka [JOK
Ucropus pa3BuTHs npeacTaBieHuit 0o
2 1 https://m.edso00.ru/863e95
3BOJIIOLUN
70
bu6mmoreka [{OK
3 MuUKpO3BOITOLIMS 1 https://m.edsoo.ru/863e9¢c
1le
[Tomynsimus Kak 37eMeHTapHas eIuHUIA
Y P bu6mmoreka [{OK
BUJa U HBoonnu. JlabopaTopHas
4 1 0.5 https://m.edso0.ru/863¢99
pabota Ne 1 «CpaBHeHHE BUIOB IO 6
MOp(}oTOTrHIEeCKOMY KPUTEPHIO) _
bu6mmoreka [JOK
JIBroKyIIIe CUibl (dNIeMEHTapHBIC
5 1 https://m.edsoo.ru/863e9d
(akTOpHl) SBOIIOLIUU ol
bu6mmoreka [{OK
6 EctectBeHHbIi 0TOOD U ero hopMsI 1 https://m.edsoo.ru/863e9e
do
PesynbTathl 3BOIIONNN:
I I/I};Hoco6neHH00TIIl> OpraHu3MOB U bubmmorexa LIOK
7 p P 1 0.5 https://m.edsoo.ru/863e9fd

BUJ000pazoBanue. JlaboparopHas
pabota No 2 «Onucanue

€



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

MPUCIIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHTEIIEHOTO XapaKTepay

KoHnTposbHas paboTa «IBOJIFOLMOHHAS

aHTpOIIOreHe3a

8
Ouosnorus»
Hanpasnenus u mytu bu6nuoreka [IOK
9 MakposBoitorn .HeoOpaTumMocTsb https://m.edsoo.ru/863e9¢
IBOJTIOIIMN le
10 Hcropus xu3HU Ha 3emile U METOABI €€
W3YyUYEHUS
bu6mmorexa [JOK
['unoTtes3sl MPOUCXOKACHUS KU3HU Ha
11 https://m.edsoo.ru/863eas5a
3emie
6
bu6mmoreka [{OK
PazButHe xu3HM Ha 3emIIe IO 3paM U
12 https://m.edsoo.ru/863ea6b
nepuoaam
be
OCHOBHBIE 3Tarbl YBOJIIOLUU
pPacTUTENBHOTO U )KMBOTHOT'O MUPA. bubnuoreka [IOK
13 [Ipaktuyeckas padora Ne 1 «/3yuenue 0.5 https://m.edsoo.ru/863eal
HCKOIIA€MBbIX OCTATKOB PACTEHUM U be
KUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHasl cucTeMa OPraHuYeCcKOro bubmorera [JOK
14 P P https://m.edsoo.ru/863ead
Mupa
8e
bu6mmoreka [IOK
15 DBOJIOIHS YeJoBeKa (aHTPOMOreHe3) https://m.edsoo.ru/863eac2
Y
bu6nmoreka [JOK
BIDKYIIIHE CHIIBI ((PaKToOpbI
16 Hpimiy @ PL1) https://m.edsoo.ru/863ead

44



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

17

OCHOBHBIE CTaAWH IBOJIIOIUH YEIOBEKa

UYenoBedeckue pachl U MPUPOTHBIE

bu6mmoreka [{OK

18 https://m.edsoo.ru/863eaea
aZlanTaIuy 9eI0BeKa )
KonTponbHast pabota .Pe3epBHbIii ypoK.
19 O6061menue o Teme «BosHUKHOBEHUE
Y pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIOTHS KaK HayKa
bu6mmoreka [IOK
Cpenpl 00uTaHUS U YKOJIOTHIECKUE
21 https://m.edsoo.ru/863eafe
(hakTOophI .
AbuoTtnueckue HakTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH bubnuoreka [IOK
22 pacTeHuil U3 pa3HbIX MECT OOUTaAHHD. 0.5 https://m.edsoo.ru/863ebl
JlaboparopHast pabota Ne 4. «BiusiHue Oe
CBETa HA POCT U Pa3BUTHE YCPEHKOB
KoJIeyCa»
bu6nuorexka [JOK
23 buoTtnueckue hakropbl https://m.edsoo.ru/863eb3
48
DKOJIOTHUECKHE XapaKTEPUCTUKHI
24 nonyJsinuu. [Ipaktrueckas padota Ne 2 0.5
«IToAacY€T MIOTHOCTH MOMYJIALMIA '
Pa3HBIX BUIOB PACTCHUI»
bu6mmoreka [IOK
25 Coo0riecTBa OpraHu3MOB — OUOIICHO3 https://m.edsoo.ru/863eb4
6a
26 DKOJIOTUYECKHE CUCTEMBI (3KOCHUCTEMBI) bubmuorexa [JOK



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

https://m.edsoo.ru/863eb4
6a

OCHOBHBIC TTOKA3aTEIN SKOCHUCTEMEL.

bu6mmoreka [IOK

27 Okonorudeckue nupamubsl. CBolcTBa 1 https://m.edsoo.ru/863ebSf
skocucteM. Cykueccus a
28 [IpupoaHbie SKOCUCTEMBI 1
29 AHTPONIOT€HHBIE 3KOCUCTEMBI 1
bu6mmoreka [{OK
buocdepa — riobanpHas 3KkocUCTEMA
30 1 https://m.edsoo.ru/863ebb
3emun
5e
3aKOHOMEPHOCTH CYyIIECTBOBAHUS bubnnoreka [IOK
31 6uocdeps! .YenoseuecTBo B Onochepe 1 https://m.edsoo.ru/863ebd
3emnu 16
32 Wrtoroas kKoHTposIbHAs paboTa 1
CocyiecTBOBaHHE MPUPOJBI U bubmorexa HOK
33 Y pup 1 https://m.edsoo.ru/863eba
Yel0oBeYeCTBa
1le
PesepBHbIit ypok. O000IIEHNE TEMBI
34 «Coo011ecTBa 1 9KOJIOTUIECKUE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 14 25

I[TPOTPAMME



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
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https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHO NPOrpamMMbl CpelHero 001ero 00pazoBaHus

CpopMUPOBAaHHOCTh 3HAHUW O MECTE U POJM OHOJIOTMH B CHUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MHpa U HAy4HOI'O MHPOBO33PEHHUS; O
BKJIQJIC POCCHUUCKUX M 3apyOeKHBIX YyUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouosnoruy; (PyHKIMOHAIBHOM TPaMOTHOCTH 4YeJIOBEKa Jisl peIIeHUS

JKHU3HCHHBIX 3aJa4

YMeHHue pacKphIBaTh COJEpKaHWE OWOJIOTMYECKUX TEPMHUHOB H
MOHATHUH: JKW3HB, KJIETKA, OPraHu3M; MeTa0oau3M (0OMEH BEIIeCTB U
IpEBpalleHUE DHEPrUM), TOMEOocTa3 (camMOperyssauus), YpOBHEBas
OpraHM3alysl >KUBBIX CHCTEM, CaMOBOCIIPOM3BEACHHE (PErpOTyKIus),

HaCJICACTBCHHOCTb, UBMCHYUBOCTL, POCT U pa3BUTUC

YMenue u3naraTh OMONOrHMYECKHE TEOPUU (KJIETOYHAs, XPOMOCOMHas,
myTaronHas), 3akonbl (I'. Mennens, T. Moprana, H.11. BaBunoga) u
ydeHus (0 IMEHTpaxX MHOT000pa3usi M MPOUCXOXKICHUS KYJIBTYPHBIX
pacrenuii H.M. BaBuiosa), onpenensaTh IpaHHUIBl UX MPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BHaAeTb MeETOJaMH HAyYyHOTO TO3HAHUS B OHONOTHH
(HabOmroleHre W OMHMCAaHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUH;
OpraHu3anusi ¥  MPOBEJCHUE  OHOJOTUYECKOTO0  SKCIEPUMEHTA,
BBIIBIDKEHHE TUIOTE3HI; BBLISIBJIEHHE 3aBUCHMOCTH MEXKITY
UCCJICyeMbIMU BEIIMIMHAMH, OOBSCHEHHE IOJYYCHHBIX PE3yJbTaTOB,
UCTIONB30BAHHBIX HAyYHBIX TOHSATUH, TEOPUM U 3aKOHOB;, yMEHHE

ACJIaTh BBIBOABI HA OCHOBAHUU ITOJTYYCHHBIX pe?;y.HI)TaTOB)

YMeHHe BBIIEHATH CYLICCTBEHHBIE IIPU3HAKM BUPYCOB, KIIETOK
IPOKAPHOT ¥  JYKApHOT, OJHOKJICTOYHBIX ¥  MHOTOKJIETOYHBIX
OpraHU3MOB; 0COOEHHOCTH MPOLIECCOB OOMEHA BEILLIECTB U MPEBPAILECHUS
SHEpPrUu B KJETKe, (OTOCHHTE3a, IUIACTHYECKOTO M IHEPreTUUECKOro
oOMeHa,  XEMOCHHTE3a,  MHTO3a,  MeHO3a,  OIUIOJOTBOPEHHS,

Pa3MHOXKEHHUS, UHAUBUYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3)

YMmenune IPUMCHATDb IMOJIYYCHHBIC 3HaHUA JJIA 00BACHEHUS




OMOJIOTMYECKUX IPOLIECCOB M SIBICHUH, JUISl NMPUHATHSA NPAKTHYECKUX
pelIeHni B TOBCEIHEBHOM XKHU3HH B ENsAX oOecreueHus: 6€301MacHOCTH
CBOETO 370POBbS U 3[I0POBbs OKPY’KAIOIIMUX JIHOAEH, COOIIOAEHUS HOPM
IPAMOTHOI'O MIOBEACHUS B OKPYKAIOLIEH MPUPOJHOMN Cpefie; IOHUMAaHHE
HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTH)KEHUM COBPEMEHHOW OMOJIOrHH

1 OMOTEXHOJIOTHI IJI1 paguOHAJIBHOTO IMPUPOJA0IIOJIB30BaAHUSA

YMmenue peuiatb S3JICMCHTAPHBIC TCHCTHYCCKUC 3aa4Yd Ha MOHO- U
,Z[I/II‘I/I6pI/II[HO€ CKPCIIUMBAHUC, CHCIIJICHHOC HACJICAOBAHHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/IIIHOI‘O CKpCIIMBaHHA JUISA MMpEaACKa3saHuA

HacCJICAOBAaHUS IPU3HAKOB Yy OPraHU3MOB

VYMeHue BBINONHATH JIAOOpAaTOpHBIE W  MpPAKTHYECKHE paboTHl,
coOmonaTh mpaBwia Mpu padbore ¢ y4eOHBIM U J1a0OpPaTOPHBIM

o0opy1oBaHUEM

YMeHue KpUTHYECKH OLIEHUWBAaTh W HMHTEPHPETUPOBATH HMH(OPMALHIO
OHMOJIOTMYECKOTO COJIepKaHus, BKIIOYAIONIYIO MCEeBIOHAYYHBIE 3HAHUS
U3 pasnuyHbIX UCTOYHMKOB (CMMU, HaydHO-TIOMYJISIpHBIE MaTepUAIb);
9TUYCCKUC ACICKThI COBPCMCHHBIX I/ICCJIeIIOBaHI/Iﬁ B 61/IOHOFI/II/I,

MCOUIINHE, OHMOTEXHOJIOTHH

10

YMeHnue co3naBaTth COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOUICHMS,
00001ass OMOJOTHYEcKyt0 MH()OPMAIMIO U3 HECKOIbKUX HCTOYHUKOB,

IrPaMOTHO UCHOJIb30BaTh MOHATUHHBINA anmapat OMOIOTHH

11 KJIACC

Kon
nposepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero 001ero 00pa3oBaHust

ChopMupoBaHHOCTh 3HAHMA O MECT€ M POJU OMOJIOTUH B CHUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHHBI MHMpPAa M HAy4YHOI'O MHUPOBO33PEHUS; O
BKJIaZIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouonoruy; (pyHKIMOHAJIBHOM TI'PaMOTHOCTH 4YEJIOBEKAa /ISl pEIICHUS

JKHN3HCHHBIX 3aJa4

YMeHne packpeiBaTh COACp)KaHWE OWOJOTHYECKUX TEPMHUHOB |
MOHATUN: BUJ, TOIYJALNUSA, T€HO(POHJ, IBOJIOLHUS, JBIKYIIAE CHUJIIBI
(dbakTops) ABOJTIOLINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,

BHJI000pa30BaHUE, SKOJOTHICCKUE (haKTOPhI, SKOCUCTEMA, TPOTYIICHTHI,




KOHCYMCHTBI, PCAYLCHTBI, OCIIHW IIHTAHUA, SKOJOIMYCCKasdA IHUpaMuia,

ouoreorieHo03, Onocdepa

YMenue uznarate OMOJOTHYECKHE TEOpUHU (IBOTIOLMOHHAS Teopus Y.
JlapBuHa,  cHHTeTMYecKass  TeOpus  HBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apopimieBoro cxoncrtsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampapieHud u myteu sBomonnu A.H. CeBepiioBa, yueHust o
6uocdepe B.M. BepHaackoro), onpeaensTh rpaHULbl KX TPUMEHUMOCTH

K ) KUBBIM CUCTCMaM

YMeHue BIajeTh METOJlaMd HAy4YHOTO TIO3HAHHUSA B OHOJOTUH
(HaOnrofeHre W OMUCAHHME >KUBBIX CHCTEM, MPOIECCOB W SIBICHUI;
OpraHM3alsi W  TNpPOBEACHHE  OMOJIOIMYECKOr0  SKCIIEpUMEHTA,
BBIIBIDKEHHUE  THUIOTE3HI; BBISIBIICHHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMH BEJIMYMHAMH, OOBSCHEHHE IMOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH, TEOPUH M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOAbBI HAa OCHOBAHUU ITOJTYYCHHBIX pe3y.]'IBTaTOB)

YMeHue BbIACIATh CYUIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX
OOBEKTOB:  BHWJAOB, TOMYJALUNA, MPOAYICHTOB, KOHCYMEHTOB,
pEeAyLEHTOB, OMOTE€OIEHO30B U SKOCUCTEM; OCOOCHHOCTH IPOILIECCOB
HaCJIEJICTBEHHON U3MEHUYUBOCTH, €CTECTBEHHOI'O orbopa,
BU1000pa30BaHMsl, MPHUCIOCOOJIEHHOCTH  OpPTaHU3MOB,  JIEHCTBHSA
9KOJIOTMYECKUX (PAKTOPOB HAa OPraHU3MBbI, IIEPEHOCA BELIECTB U MOTOKA
SHEPTUM B IKOCUCTEMAX, AHTPOIOICHHBIX M3MEHEHHH B 3KOCUCTEMAX
CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB U OMOT€OXUMHUUECKHUX IIHKIIOB

B Omocdepe

YMeHHe  OpUMEHSATh  IMOJIy4€HHbIE  3HAaHUS I OOBSICHEHHS
OMOJIOTUYECKHUX TIPOIIECCOB W SIBICHUH, IUTSI TIPUHSTHS MPAKTHYECKUX
pelIeHi B TOBCEAHEBHOM XKHU3HH B LENsAX oOecreueHus: 6€30MacHOCTH
CBOETO 3/IOPOBBSI U 3/I0POBbSI OKPY’KAIOIINX JIFOJCH, COOIOZICHUSI HOPM
TPaMOTHOTO TIOBEICHUS B OKpY KalOIIeH MPUPOTHON cpejie; MOHUMaHHue
HEOOXOAMMOCTH HCIOIb30BAaHHS JTOCTIKCHUH COBPEMEHHOH OMOJIO0ruu

AJId palfMOHAaJIbHOT'O IMPUPOA0IIOJIb30BaAHUSA

YMmenue peiiaTth 3JICMCHTAPHLBIC OHMOJIOTHYECKHUE 3aga4yu, COCTaBJIATH

CXEMBI MIepeHOoCca BEUIECTB M SHEPTUHU B dKOcHCcTeMax (L€ MUTaHNs)

YMeHrne BBINOJHATH JIA0OpPATOpHBIE M TPAaKTHYECKHe paboThl,
coOmogaTh mpaBwia Mpu paboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM

o0opyI0BaHUEM

YMeHne KPUTHYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO

OHOJIOrHYECKOI0 COACPIKAHMS, BKIIOYAIOIIYIO ICCBAOHAYYHBIC 3HAHHIA




U3 pasnuyHbIX UCTOYHMKOB (CMMU, Hay4yHO-TIOMYJISIpHBIE MaTepUaIb);
paccMaTpuBaTh ro0anbHbIE JKOJIOTUYECKHAE poOIeMBI
COBpEeMEHHOCTH, (OPMHUPOBATH MO OTHOUICHHIO K HUM COOCTBEHHYIO

IMO3UITHIO

10

YMeHnue cosnaBath COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIICHMS,
000011ast OMOJIOTUYECKYI0 MH(MOPMAIUI0O M3 HECKOJBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BATh MMOHSATHHHBIN arnmapar OHoIOrun




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

buonorus kak Hayka

1.1

buonoruss — Hayka o xuBoW mnpupone. Ponb Ouwosmornn B GOpMHPOBAHHUH

COBPEMEHHOUN HayyHOU KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK

1.2

Mertoabl Mo3HaHMS XKHUBOM NPUPOAbI (HaOIIOAEHUE, SKCHEPUMEHT, OIHUCAHUE,
U3MEpeHue, KiIaccu(uKanus, MOJCIUPOBaHUE, CTATUCTHYECKas o00paboTKa

JTAHHBIX )

JKuBBIe cCTEMBI U X opraHu3anusa

2.1

Xusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBoiicTBa

OrocucTeM U UX pazHooOpazue

2.2

ypOBHI/I opraHnu3anun ouocucreM: MOJICKYJIAPHO-T eHeTquCKHﬁ, KHGTO‘{HLIf/'I,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUOBOM, SKOCUCTEMHBIN, OMoc(epHbIi

XUMUYECKUH COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE BJEMEHTBI: MaKpO3JIEMEHTHI,
MHKpOdJIEMEHTBI. Bonma u  MuHepanbHble BewiectBa. @OyHKUMM BOABI U

MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loamepikanre 0CMOTHYIECKOTO Oatanca

32

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKUCIOTHI — MOHOMEpBHI OENKOB.
He3zameHuMble W 3aMEHUMBIE AaMHUHOKHUCIOTHL. AMMHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYpHI OEIKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETHUHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHUYEecKHe CBoiicTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

®epMeHTHl — OHoNoruyeckre karaiausatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIH
ueHTp, cyOctparHas cnenuduunocts. Kodepmentsl. Burtamunbl. OTnngus

(EepMEHTOB OT HEOPTAHHMUYECKUX KATAIN3aTOPOB

33

YrneBoapl: MOHOcaxapuabl (TIIOK03a, pr003a U JAE30KCHPU003a), AUCAXapHIbI
(caxapo3a, JakTo3a) W TMOJUcCaxapuabl (Kpaxmayi, TIWKOTEH, [EJUTI0I03a).
Buonorndeckne GyHKINHU YTIIEBOJIOB.

Jluruapl:  TpUTTUUEpUABI,  crepouabl,  Gochomunuael.  [mapodmibHO-
rupodoOHbIe CcBoOicTBAa. buonornmueckune ¢yHkmuu aunuaoB. CpaBHEHHE

YTJI€BOMAOB, O€JIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU




34

Hyxneunossie kucnotel: JJHK u PHK. Hykiieotuibl — MOHOMEPBI HYKJIEMHOBBIX
kucnotr. Crpoenne u ¢ynkmuu JIHK. Crtpoenne um ¢ynxnum PHK. ATO:

CTpoeHHe U QYyHKIIUU

3.5

uronorus — Hayka o kietke. Kinerounas teopus. MeToasl U3y4eHus KIETOK

3.6

Krnerka xak nenoctHas >kuBasi cucrtema. OOmue MpU3HAKK KJIETOK: 3aMKHYTas
HapyxHast mMemOpana, monekynsl JJHK kak renHermueckuil ammapar, cucrema

cuHTe3a OeJka

3.7

Tumbel KIETOK: dyKapuoTH4ecKas U nmpokapuoTudeckas. OcOOCHHOCTH CTPOCHUS
npokapuoTuyeckoil  kimetku. Kierounas crenka Oaktepuii.  CTpoeHwue
IYKapUOTHUECKOM KJIETKA. OCHOBHBIE OTJIMUWS PACTUTEIHHOM, >KMBOTHOW W

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKA, IIMKOKAJIMUKC, X
¢bynkun. [Inazmaruaeckas memOpana, e€ coiicTBa U pynkuuu. Lluromnasma u eé
opranouspl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKU: DHJOIMIa3MaThyecKas CeTh
(BIIC), ammapar T'ombmxu, nu3ocombl. [loryaBTOHOMHBIE OPTaHOWABI KIIETKHU:
MUTOXOHJIpUM, IacTuAbl. [IpoucxokaeHne MUTOXOHAPUA W IUIacTUA. Buasl
wiactua. HememOpaHHbIE OpraHoMbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECHUYKHU, KTYTHKH. q)yHKI_[I/II/I OpPraHoOn 0B KJICTKH. Bxarouenus

3.9

Snpo — perynsaTopHbiii HeHTp kieTku. CTpoeHue sjpa: siaepHas o0oJouka,

KapuoIuiadMa, XpoMaTuH, SIAPBIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KIICTKEC

)KPI?»HC,Z[@HTCJIBHOCTL KJICTKHN

4.1

OOMeH BemecTB, WM MeTaboNM3M. ACCHMWISIHA (TUIACTHYECKHH OOMEH) |
TUCCUMIIIALUS (9HEpreTUYecKrii oOMeH) — JBE CTOPOHBI €IUMHOro mpolecca
MeTtabonusma. Tumnsl oOMeHa BeliecTB: aBTOTPOGHBIA U rerepoTpodHbiil. Pomb

(epMeHTOB B OOMEHE BEIIECTB U MIPEBPAILEHIH YHEPTUU B KIIETKE

4.2

®orocuntes. CpetoBas U TeMHOBas (a3bl poTocuHTe3a. Peakiuu porocunresa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a /IS KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 UM CHOCOOBI TOBBIIMICHUS €TO
MIPOYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHHTE3UpYIOHe OakTepuu. 3HAYCHHE XEMOCHHTE3a s

JKA3HU Ha 3eMie

4.3

DHepreTudyeckuii oOMeH B KieTke. PacimiernieHue BeIIeCTB, BBIACICHUE U
aKKyMyJIUPDOBaHHME OJHEPrHM B KIETKE. OTambl JHEPreTUYecKOoro OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOAHOE OKHUCICHHWE, WU KJIETOYHOE

npixanue. DPPEeKTUBHOCTD YHEPTETUIECKOTO 0OMeHa
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Peakiun matpuyHoro cunresa. ['enetnueckas nadopmarus u JJHK. Peanuzarus




FeHETUYECKON HWH(POpMaMK B KJICTKE. | €HEeTHMYEeCKHl KOJ W €ro CBOWCTBA.
Tpanckpunuust — matpuusbiii cuare3 PHK. Tpancmsiims — GuocunTtes Oenka.

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

4.5

Heknerounsie ¢opmbl xu3Hu — Bupychl. HMcropus otkpbiTus Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
bakrepunodaru. bonesnm pacTeHud, KUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
BUupycamu. Bupyc ummynonedpunura genoseka (BMY) — Bo3Oynutens CIINa.

[Ipodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA

PasmHoxenue u HUHAUBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Knerounsii 1uki, wWin >KW3HEHHBIM UWKI KiIeTku. WHTepdasza m MHTO3.
[Ipouieccel, mpotekaromue B uHTepdaze. Perumkanus — peakius MaTpUYHOTO
cuateza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBI HAOOp — KapHOTHIL.
JIMTUTONIHBI W TalUIOMJHBIA ~ XPOMOCOMHBIE  HAO0OpBI.  XPOMAaTHUJIBIL.
[uronoruyeckue OCHOBBI PAa3MHOXKEHUS M HMHAUBUAYAJbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne wnetkn — wmuTo3. Cramum mutosa. [lpoueccsl, mpoucxomsuiyue Ha

Pa3HBIX CTAAUAX MUTO34A. buonorndyeckmii CMBICIT MUTO3a

5.2

@opMBl Pa3MHOXKEHUSI OPraHM3MOB: Oecrojioe M mosioBoe. Buapl Oecmosioro
pa3sMHOXKEHHUsS: JIeJIeHHEe HaJBOE, I[OYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BETETATUBHOE pa3MHOKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU
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ITonoBoe pa3MHOXkEHHE, €ro OTINUYUSA OT OECIoI0ro.
Meiio3. Craguu wmeiio3a. [lpouecchl, mpoucxondiue Ha CTaauax MeHosa.
[loBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornyeckuil cmbici U

3HaYeHNE MEN03a

5.4

I'ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y XKHUBOTHBIX. ITosoBbIE
AKeJIe3bl: CEMEHHUKHU U SMYHUKUA. OOpa3oBaHHME U pa3BUTHE IMOJIOBBIX KJIETOK —
rameT (CrepMaTo30M[, SHIEKIIeTKa) — crepMaTorene3 u oorenes. OcoOeHHOCTH

CTPOCHHUA SIUIEKJICTOK U CIICPMATO30U10B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOFeHGS

5.5

WnauBuayanbHoe — pa3Butue  (OHTOreHe3).  OMOpHOHAJIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPUOHATIBHOTO PA3BUTUS y MO3BOHOYHBIX KHBOTHBIX:
npoOiieHne, racTpyisnus, opranoreHes. IloctamOpuonansHoe pazBuTHe. THIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHS: TpsIMOe, Hempsmoe (JIMYMHOYHOE). BriusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBHI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YpOJICTBa.

Poct u pa3ButHe pacteHnii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOSHHE CEMEHH,

CTaguu pa3BUTUSA

HaCJIGI[CTBeHHOCTB 1 USMCHYUBOCTL OpPTaHM3MOB




6.1

[Ipenmer u 3anaum resetuku. Mcropus pa3sBuTHS IeHETHKU. Bkiuax poccuickux
U 3apyOexHbIX YyU€HBIX B pa3BUTHE TIEHETHUKU. MeToapl TIeHEeTHKHU
(rubpuoIOrNUecKui, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKUH ).
OcHoOBHbIE TeHETHYEeCKUE MOHATUA. ['eHeTndeckass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpEeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAaclIeJJOBaHUsI TPU3HAKOB, ycTaHOBJIEeHHble . MeHnenem.
MonorubpuaHoe CKpeumBaHue. 3aKOH €IMHO0Opa3usi THOPUIOB TEPBOTO
nokoneHuss. [lpaBuiio JOMUHUpOBaHUS. 3aKOH pACILEIJICHUS MPU3HAKOB.
I'mnoresa unctorsl ramet. [losTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAHUS MPH3HAKOB.
[{uToreneTnyeckue OCHOBBI JAUTHOPUIHOIO CKpEIIMBAHMS. AHAIU3UPYIOLIEE
ckperuBanue.  Mcmonp3oBaHWE — aHANM3UPYIOMIETO  CKPEUIMBAHUS IS

OIPEACIICHUS TCHOTHUIIA ocobu

6.3

CuerieHHoe HacnefoBaHue nmpusHakoB. Pabota T. Moprana no cuersieHHOMY
HaciueAoBaHUIO TeHoB. Hapymienwe cuemieHuss T'€HOB B PE3yJbTare
KpOCCHUHIoBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. [eHeTmueckue
KapThL.

I'enetnka moma. XpoMOCOMHOE ONpefeNeHHe IMojia. AyTOCOMBI M IIOJIOBbIE
XPpOMOCOMBEI. I'omorameTHnle © reTeporaMCcTHbIC OPraHU3MBEI. HaCJ'ICHOBaHI/Ie

MPU3HAKOB, CHCIJICHHLIX C ITIOJIOM

6.4

W3meHunBOCTb. BuAbl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs W HACJICICTBEHHAs.
Ponep cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOJIUGUKAIIMOHHON HW3MEHYMBOCTU. BapuanuoHHBIH psii W BapHallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoiaumdecTBeHHbIE M KaueCTBEHHBIE

MPU3HAKH U UX HOPpMaA pCaAKINU. CBolicTBa MOHH(I)HK&HHOHHOﬁ HN3MCHYHMBOCTHU

6.5

HacneactBeHHas, WiIM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAs
W3MEHYMBOCTh. Melo3 U TOJOBOM IIpPOLECC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalnMoHHas u3MeH4nBOCTh. Kiaccudukamus MyTauuid:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMPUYMHBI MyTaluii. MyTareHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSI0B B HaciaeACTBEHHOI n3menunBocty H.M.

BaswmiioBa

6.6

l'enetuka wuyenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOAbl TE€HETUKU
YeloBeKa: reHeaNornYecKuii, OJIM3HEIIOBBIH, [IUTOTEHETHYECKUH,
OMOXMMHMUYECKUH, MOJEKyJsipHO-reHeTndeckuil. CoBpeMEHHOE OIlpesieeHe
TE€HOTHIIA: TTOJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
momonipto [II[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: TCHHBIC

0osie3HH, 0OJIE3HU C HACIEJICTBEHHOH MPEapacHnoI0kKEHHOCTbIO, XPOMOCOMHBIE




6one3nu. ComaTuueckue M TIeHepaTuBHble MyTauuu. [IpUHLUIBI 370pOBOIO
oOpa3a KW3HU, JUATHOCTHKH, NPODUIAKTHKA U JIEYCHHS TEHETUYECCKUX
6one3neil. Meauko-reHeTH4eckoe KOHCYJIbTHPOBaHUE. 3HaUYCHHE MEAUIIMHCKOU

TCHCTUKHU B IPCAOTBpAIICHUN U JICUCHUHN I'CHCTUUCCKHUX 3a00JICBaHUH YEJIOBEKA

Cenexmus OpraHu3MOB. OcCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W Ipouecc. 3apOoXkACHHE CEJIEKIUU U JIOMECTHUKaIusl.
VYuyenne H.M. BaBuioBa o0 T1eHTpax TNPOUCXOXKIEHUS W MHOT00Opasus
KYJBTYPHBIX pacTeHuid. LIeHTpbl TPOUCXOXKIEHUS TOMAITHUX KUBOTHBIX. COpT,

mnmopoaa, mraMm

7.2

CoBpeMeHHbIE METObl CeNeKIH. MaccoBbIi M WHAMBHUIYaJbHBI OTOOPHI B
CeJIeKUMU pacTeHUl u KUBOTHBIX. OlleHKa 3KcTephepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymcras nuHusg. CKpelMBaHUE YHUCTHIX JIMHUU.
I'etreposuc, wim rubpuaHas cwia. HepoJcTBeHHOE CKpelBaHUe — ayTOPUIMHT.
Otnanénnas rubpunmzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJYyYECHUE MONUIUIONAOB. JlOCTHXKEHUSI CEJIEKUUH PACTCHUM, MKUBOTHBIX U

MHKPOOPTaHHU3MOB

7.3

buoTtexHosorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHepUs. OTambl
coznanust pekomoOunantHoit JIHK u Tpancrennsix opranusmon. Kierounas
nwxeHepuss.  Kierounble  KynbTypbl.  MHKpPOKIOHAJIBHOE  pPa3MHOKEHHE
pacrenuii. KinoHupoBaHWE BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpPraHM3MOB. DKOJIOTHYECKHWE W dTHYeckue mpodrembl. MO — reHetnuecku

MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

DBOJIIOHUOHHAS. OMOJIOTHS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CuzmerenscTBa  3Bomonuu.  [laneoHTonormyeckue:  MocCIe0BAaTEILHOCTD
HOSIBJICHUSI BHUIOB B IAJICOHTOJIOTMYECKOW JIETOMHCH, IEPEXOAHBIC (OPMBL
buoreorpaduueckue: cxoncTBO U pazianuue payH u Gyop MaTepHUKOB U OCTPOBOB.
OMOpHOTIOTHUecKHe: CXOACTBA U  pa3fuyusi HSMOPUOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: T'OMOJIOIMYHbIC, AHAJIOTUYHBIE,
pPYIMMEHTapHBIE OpPTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXMMUYECKHE: CXOICTBO

MCXaHU3MOB HACJICACTBCHHOCTHM M OCHOBHBIX META00INYECKHUX HYTeﬁ Yy BCEX




OpraHu3MOB

1.2

OpomouronHass teopus Y. JlapBuna. IIpeAnochUIKM ~ BO3HUKHOBEHUS
napBuHU3Ma. JIBWXKylue cuibl 3BOJIIOLMU BHUIOB 10 /[lapBuny (u30bITOUHOE
Pa3MHOKCHHUE IIPpHU OTPaHUYCHHOCTHU PECYPCOB, HGOHpeI[eHéHHafl NU3MCEHYHNBOCTD,

0opb0a 3a cylecTBOBaHHE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus osBomouud (CTD) u  ocHOBHblE €€ MOJOXKEHHUS.

Mukpossontonus. [Tonysinus kKak efMHUIA BUAA U YBOJTIOLIMA

1.4

JBuxyume cuibl ((hakTopbl) SBONIONMM BUIOB B Ipupoje. MyTalMOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTh. IlomynsiMoOHHBIE BOJHBI U Jpeid
reHoB. M3omsmust n murpanus. EcrecTBeHHBI 0TOOp — HampaBisitommid (hakTop
sBomoLU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

ITprcniocoONEHHOCT, OpraHM3MOB Kak pe3yibTar 3Boitouuu. Ilpumepst
MIPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMOp( 036l U N0 TATTALIIH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHbIE (POPMBI BUI000pa30BaHUS:

reorpadu4eckoe, IKOJIOTHIECKOe

1.5

MakposBomoniusi.  @opMbl  3BOJIIOLMU:  (UIETHYECKass,  JAUBEpPreHTHas,

KOHBCPI'CHTHAs, IMapaJUICIIbHAas. H606paTI/IMOCTL OBOJIOINHA

Bo3HukHOBEHUE U PAa3BUTHUC )XU3HU HA 3emie

2.1

JloHayuHble IpEACTaBICHUS O 3apOXKACHUM KU3HM. HaydHble rumoressl
BO3HMKHOBEHHUSl J>KM3HM Ha 3emjie: a0uoreHe3 M MaHCHEpMHs. XUMUYecKas
IBOJIIOLINA. ODKCIIEPUMEHTAIIBHOE IMOATBEP)KICHUE XUMUYECKOW HBOJIIOLIUU.
Hauanenble sTansl Ounonornyeckoil spomonuu. 'mnoreza PHK-mupa. Ilepsbie

KIJICTKHU U UX 3BOJIFOIIUA. (DOPMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPIraHHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie nmo spam u nepuoaam. Karapxeil. Apxeiickas u
mpoTepo3oiickass 3pel. [lanmeo3oiickas 3pa W e€ TEepHOAbl: KEeMOPUHCKHA,
OPJIOBUKCKHM, CUIYPUHUCKUH, JIEBOHCKUH, KaMEHHOYTOJbHbBIA, TEPMCKUHU.
Me3o30lickas 5pa U €€ epruoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaitHo30lickas 2pa W €€  NEepuoApl:  IAJCOTCHOBBIM,  HEOTCHOBBIN,
AQHTPONIOTEHOBBIM. XapaKTepUCTHKAa KJIMMaTa W TEOJIOTMYECKHX IIPOLIECCOB.
OCHOBHBIE ATAITbI SBOJIIOLUHU PACTHTEIBHOTO M JKUBOTHOTO MUpPA. ApoMOp(O3bI y
pacTeHuid U >KUBOTHBIX. llosBIeHMe, pacuBeT W BBIMHUpAHHME TPYI KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue dBoitonuu. (OCHOBHbIE

CUCTEMATUYCCKHUE I'PYIIIBI OPraHnu3MOB
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OBojronus 4enoBeka. AHTPOIOJIOrMs Kak Hayka. Pa3BuTue mnpencraBieHHil O




IPOMCXOXKAECHUN uesjoBeka. Meroabl u3ydeHMs aHTponoreHeza. CxoicTtBa U
pa3anuus 4eJ0BEKA U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHHUE YEIOBEKA.

JBuxyume cuibl (paxkTopsl) aHTponoreHe3a. HacienctBeHHas ”3MEHYMBOCTD U
ecTeCTBeHHbIM 0TOOp. OOuIiecTBeHHBIH 00pa3 >KU3HU, HU3rOTOBJIIEHUE OPYAUN

TpY/Zla, MBILJICHUE, PEYb

2.5

OCHOBHBIE CTaIUM W BETBU JBOJIIOIMM YEJOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbid, YenoBek mnpamoxonsamuid, YenoBek HeaHaepTadbCckui, YenoBek
pa3ymHbIi. Haxonku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBAaHHUS, OOIACTh

pacmpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs

2.6

Yenoseueckne packl. OCHOBHBIE OOJBINKE pachl: €BpoIeouaHas (eBpa3uiickas),
HErpo-aBCTPaJIONTHAS (9KBaTOpHANbHAS), MOHT'OJIOMIHAS (a3uarcko-
amepukaHckas). YepTsl NpucocoOIEHHOCTH MPEACTaBUTENEH YeTTOBEUECKUX pac

K YCJIOBHAM CYIICCTBOBAHUS. EIuHCTBO 4€10BEYECKUX pac. KpI/ITI/IKa pacusma

OpraHusMsbl 1 OKpy’Karouias cpeaa

3.1

OKojorus Kak Hayka. 3aJaud U paszeibl 3KOJOTrMu. MeTolbl IKOJIOIMYECKUX
UCCIIeIOBaHUN. DKOJIOrnyeckoe MuUpoBo33peHue. Cpenbl 0OMTaHUsI OPraHU3MOB:

BOJHAA, HA3CMHO-BO3AYyIIIHAA, IOYBCHHAA, BHYTPHOPraHU3MCHHAA

3.2

Okonornyeckue  ¢aktopsl. Kiaccudukanus  3KoJOrMuecKux  (aKTOpOB:
abuoTHYecKre, OMOTHYECKHME M AaHTPOINOreHHble. JIeficTBHE SKOJOrMYecKUX

(bakTOpOB HA OPraHU3MBI

3.3

AbGuoTtnueckue (akTophl: CBET, TeMIeparypa, BIaXHOCTb. doTtonepuoausm.
[lpucnocoOneHuss OpraHu3MOB K  J€HCTBHIO aOMOTHYECKHX  (DaKTOpOB.

buonornyeckne PUTMBbI

3.4

buotnueckue ¢akropbl. Buasl OMOTHUECKHUX B3aMMOJCHCTBHUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, TAPA3UTHU3M, MYTyalu3M, KOMMEHCATU3M (HaXJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OMOTHYECKHUX

B3aMMO/ICHCTBUH JJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTEPUCTUKH  momyasauuud.  OCHOBHBIE — IIOKa3aTelu
NOMYJIALMHA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTh, IIPUPOCT,

MUTpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IIOIYJIAIMUA 1 eé peryisinusa

COO6H.ICCTB8. 1 OKOJOTHUYCCKUEC CUCTCMBI

4.1

CoobmecTBO opranu3mMoB — OwuoneHo3. CTpykTypsl OuoOlLleHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHaHThl. CBs3UM B

OHOIIEHO3E

4.2

Dkonorudeckne cucreMbl  (9kocuctembl). [loHsiTHe 00 dSKocucTeMe U




ouoreoneHo3e. DyHKIMOHAIbHbIE KOMIIOHEHTBl AKOCHUCTEMBI: IPOIYLECHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BeECTB U TOTOK 3HEPTUU B DIKOCHCTEME.
Tpoduyeckue (muiEeBblE) YPOBHU OHKOCHUCTEMBbI. [luiieBble miemu H CETH.
OcHOBHBIE TOKa3aTeIM SKOCHCTEMBI: OHoMmacca, MPOIYKIMS. OKOJIOTMYEeCcKHe
INUPAMUIBL:  MPOAYKIMM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:

YCTOMYUBOCTb, CAaMOPETyJIsilius, pazsutue. CyKieccus

4.3

[TpuponaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. IKOCUCTEMA XBOIHOIO WU
[IHPOKOJIMCTBEHHOTO JIECa.

AHTpPOINOreHHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. Ypb60o3KOCHUCTEMBL.
buonornueckoe u X035UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak ¢akrtop ycroWumBocTH dkocucteM. CoxpaHeHue

OMOIOrHUeCcKOro pasHooOpasus Ha 3emiie
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VYuenne B.M. Bepnaackoro o Ouocdepe. I'panuibl, cocTaB U CTPYKTypa
ouocdepsl. XKXuBoe BemectBo u ero Gynkmmn. OcobeHHOCTH OMOCHEpH Kak
rnobanbHONM 3KOocHCTeMbl. Jl[MHaMHU4YecKkoe paBHOBecHEe W oOOpaTHas CBs3b B
ouocdepe. KpyroBopoTel BemIeCTB M OHOTCOXMMHYECKHE ITHKJIBI JJIEMEHTOB

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

4.5

YenoseuectBo B Onocdepe 3emun. AHTPONOTEHHBIE W3MEHEHHUs1 B Ouocdepe.
['moGanpHBIE IKOTOTUYECKUE TTPOOIEMBI.
OcHOBa palMOHAIBLHOTO YIPAaBICHHUS TNPUPOTHBIMA  pecypcamMu H  HX

HCIIOJIBb30BaHUC. Z[OCTI/I)KCHI/ISI OMOJIOTUH U OXpaHa MpHUpPOAbI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

[Taceunuk B.B., Kamenckuit A.A., Py6ros A.M. u ap. /Ilox pexn. [laceunmnka
B.B.//buonorus. bazossiit ypoBens. 10 kinacc. M.: [IpocBemienue.

[Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap. /Ilox pen. [laceunuka
B.B.//buonorus. ba3zossiii ypoBenb. 11 knacc. M.: [IpocBeleHue.

METOANUYECKUE MATEPUAJIBI JJISA YYUTEJA
[Taceunuk B.B., Kamenckuit A.A., Py6ros A.M. u ap. /Ilox pexn. [laceununka
B.B.//buonorus. bazosslit ypoBens. 10 kinacc. M.: [IpocBemienue.

[Naceunuk B.B., Kamenckuit A.A., Py6unoB A.M. u ap. /Ilox pen. [laceunuka
B.B.//buonorus. bazossiii ypoBensb. 11 knacc. M.: [IpocBelienue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

bu6mnoreka [IOK https://m.edsoo.ru
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