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IHOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 10 OMOJIOTHH TEOPETUIECKYIO OCHOBY JJIS OIPEIeICHUs
MOAXOZ0B K (hopMUpOBaHUIO conaepkaHUsl ydeOHOro mnpeamera «buomorus» cocTaBWIIU:
koHnenrtyaibHbie TosioxkeHuss GI'OC COO o B3auM00OyCIIOBICHHOCTH IEJIeH, COEPIKaHMS,
pe3yabTaTOB 00yUeHHUs U TPeOOBAHMI K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, TIOJIOKEHHUS 00
00IIUX MENSIX U MPUHITUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpa3zoBanus B Poccuiickoit ®Denepanuu, a TakXKe ITOJOKECHUS O CIEeIU(HUKe
Oouosornu, €€ 3HAYCHWM B TIO3HAHWU >KMBOW TPUPOJLI U OOECICUEHUH CYIIECCTBOBAHUS
yenoBeueckoro obmiecTa. CoriacHO Ha3BaHHBIM IIOJOKEHUSIM, OIPEICICHBl OCHOBHBIC
(yHKIMH POTpaMMBI TI0 OWOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiormu 1aéT TpeICcTaBlIeHHWE O IEesaX, 00 oOmel cTpareruu
oOy4eHHsI, BOCHUTAHUS W Pa3BUTHS OOYYArONIMXCS CpEACTBAMH Yyd4eOHOTO TIpeaMeTa
«buosorusi», ompenenser 00s3aTeIbHOE TNPEIMETHOE COJAEpkKAHUE, €ro CTPYKTYpY,
pacmpeienieHde 1o pasjenaMm u TeMaM, PEKOMEHIYeMYI0 IOCIeIOBATEIbHOCTh H3YYCHHS
y4eOHOr0 Martepuajga ¢ y4éTOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3E€H, JIOTUKH
00pa3oBaTeIbHOTO MPOIIECcca, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOImMXCs.

B mporpamme mo OHOJIOTMM TaKXe€ YYHMTBIBAIOTCS TpeOOBaHUSA K IUIAHUPYEMBIM
JTUYHOCTHBIM, METAIlPEIMETHBIM U MPEIMETHBIM pe3ylibTaTaM O0ydeHUs B (OpPMHUPOBAHUU
OCHOBHBIX BHJIOB yU4€OHO-II03HABATEIBHON JNEATEIbHOCTH/y4eOHbBIX NeUCTBUN 00YJaIOIIUXCS
10 OCBOCHHMIO COJICpKaHUsI OMOJIOTHYECKOr0 00pa30BaHuUs.

B mporpamme no 6uonoruu (10—11 xiaccel, 6a30BbIi ypOBEHB) peaii30BaH MPUHIIUIL
MIPEEeMCTBEHHOCTH B M3y4YEHHH OHOJOTHH, Onarojaps 4YemMy B HeEH MpPOCMaTpUBACTCS
HaIpaBJIEHHOCTh HA pa3BUTHEC 3HAHHWHA, CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-
HAyYHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAUUNA JUYHOCTH, JKOJIOTUYECKOTO
MBIIUICHUSI, TPEJICTABICHUH O 3J0pOBOM o0Opa3e >XU3HU W OCpeKHBIM OTHOIICHHEM K
OKpyXarleld npupoaHoi cpene. Ilosromy Hapsay ¢ u3ydeHHEM OOIIEOHMOIOTHYECKUX
TEOpUH, a TaKKe 3HAHWW O CTPOCHUU JKUBBIX CUCTEM PA3HOTO PAHTa U CYITHOCTU OCHOBHBIX
MPOTEKAIIIMX B HHUX TMPOLECCOB B MporpaMMe IO OHOJIOTUU YAENEeHO BHUMaHUE
WCIOJIb30BAHUIO TMOJYYEHHBIX 3HAHUN B MOBCEAHEBHOW >KM3HH ISl PEIICHUS MPUKIIATHBIX
3a/1a4, B TOM 4HCIIC: NMPO(IIAKTUKH HACJICICTBCHHBIX 3a00JE€BaHUM YETOBEKA, MEIHKO-
TeHETUYECKOTO  KOHCYJIbTHPOBAaHUS, OOOCHOBAaHUS  OKOJOTMYECKH  IieJIecooOpa3HOro
MOBEJEHUS B OKpYy)XKalolled MNpUPOJHOM cpele, aHaliu3a BIUSHUA XO3AMCTBEHHOU
NEeSATEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CUIICHUE
BHHUMaHUS K MPUKIAIHON HAMPABICHHOCTH yueOHOTo mpenMera «bruosorus mpoJIuKTOBaHO
HEOOXOIMMOCTBIO OOECTIeUeHHs] YCIOBUW IS PEIIeHUs OJHOM M3 aKTyalbHBIX 3a/Ja4
IIKOJILHOTO OHMOJOTHYecKoro oOpa3oBaHHs, KOTOpas mpeamnoiaraeT ¢GOopMUpPOBaHUE Y
00yJaroIuxcsi CIOCOOHOCTH aIalliTUPOBATHCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHEe cpeaHero oOiiero oopazoBaHusl 3aHUMAaeT BaxkHoe mecTo. OHa
obecrnieurBaeT popMUpOBaHUE Y O0YyYAIOIMIMXCS MPEICTaBICHUM O HAYYHOW KapTHHE MHUpAa,
pacmupsieT ¥ 0000IIaeT 3HAHHUA O JKUBOW TpUpoJe, €€ OTIMYUTENbHBIX MpHU3HAKaX —
YPOBHEBOW OpraHU3allMil U HBOJIIOLUHU, CO3Ja€T YCIOBUSA JIS: MO3HAHUS 3aKOHOB >KMBOU
npupoabl, ¢GopMupoBaHus (GYHKIIMOHAIBHOW T'PAaMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3omacHOro obOpa3a >KM3HM, JKOJOTHYECKOTO MBIIUIEHUS, IIEHHOCTHOTO OTHOIIEHUS K
YKUBOU MIPUPOJE U YETIOBEKY.

Bonpmioe 3HaueHWe OWONOTHS WMEET TakXKe Ui PEelICHHs BOCIHTATENbHBIX U
pa3BUBAOIIMX 33Ja4 CpPEAHEro OOIIero oOpa30BaHMs, COIUANTU3ANNHA O0YYArOIIMXCS.
N3ydyenne Owuonoruu oOecrmeunBaeT YCIOBUS I (HOPMHpPOBAHUS HWHTEIJIEKTYalbHBIX,
KOMMYHHKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HABBIKOB,  OCTETUYECKOH  KYIbTYpHI,
CHOCOOCTBYET MHTETpAIMH OMOJIOTHUECKUX 3HAHUH C TIPEJICTABICHUSIMH U3 APYTUX yUEOHBIX
MpeIMETOB, B YAaCTHOCTH, (U3MKH, XUMUU U reorpaduu. Ha3BaHHBIE MOJOKEHUS O
MpelHa3HauYeHuN y4eOHOTOo TpeameTa «bHONOTHS» COCTaBHIM OCHOBY IJISl ONpEACTCHUS
MOIXO0JIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COJEPKaHUs, IPEJICTABICHHOTO B TIpOrpaMMme
10 OMOJIOTHH.

Otbop conepxkanuss ydeOHOoro mpenMera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIUN KYJIbTYpPOCOOOpPA3HOTO TMOJAX0Ja, B COOTBETCTBHH C KOTOPBIM



oOyuaroluecs: JOJKHbl OCBOMTH 3HAHWSA M YMEHHUS, 3HAUUMBbIE Ui (POPMUPOBAHUS OOIIeiH
KYJIbTYpPbl, ONpEAeNsoNnne aJeKBaTHOE MOBEIECHUE YEJOBEKa B OKpY’Kalolled MPUPOIHOMN
cpene, BOCTpeOOBaHHBIC B MOBCEAHEBHON XU3HU M MPAKTHYECKOW aesTenbHOCcTH. Ocoboe
MECTO B 3TOM CHUCTEME€ 3HAHUM 3aHUMAIOT 3JIEMEHTHI COAEPKaHUs, KOTOPhIE CIIYXKAaT OCHOBOM
i GOPMUPOBAHUS TIPEJCTABIEHUN O COBPEMEHHON €CTECTBEHHO-HAyUYHOH KapTHHE MUpa U
LEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CHOCOOCTBYIOIIMX TIyMaHU3alMU OUOJIOTUYECKOTO
o0Opa3oBaHus.

CrtpykTrypupoBaHue cojepxaHus y4eOHOro marepuana B IporpaMme o OHOJOoruu
OCYILIECTBJIEHO C Y4YETOM MPHOPUTETHOTO 3HAYEHUs 3HAHUH 00 OTIMYUTENBbHBIX
OCOOCHHOCTSIX JKMBOM TPUPOIBI, O €€ YypPOBHEBOW OpraHu3aldd U HBoilouud. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOro npeamera «buosaorus» BblIeIeHbI CIEAYIOUINE
coJiepkaTenbHble TUHUU: «buonorus kak Hayka. MeToasl HaydyHOro mo3HaHus», «Kierka
Kak Oumosorumyeckas cucremay, «OpraHu3Mm Kak Ouonormyeckas cucremay, «Cucrema u
MHOT000pa3sue OpPraHu4ecKoro Mupa», «IBONIOIUS KUBOH NPUPOABD», «IKOCHUCTEMBI U
MPHUCYIINE UM 3aKOHOMEPHOCTH.

Henbp uzyuenus yuebHoro mpenmera «buonorus» Ha 6a30BOM ypoOBHE — OBJIAJICHHE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHu3ally KUBBIX CHUCTEM
pa3HOrO paHra MU NOpUOOpeTeHHEe YMEHHM HCIIONb30BaTh ATH 3HAHHS ISl TPAMOTHBIX
NEHCTBUI B OTHOIIEHWH OOBEKTOB >KMBOW MPUPOJBI M PEIICHUS PA3TUYHBIX KU3HEHHBIX
npooJeM.

Hoctuxenue 1enu uzydeHus ydeOHoro mpeamera «buosjorus» Ha 0a30BOM ypoBHE
o0ecreunBaeTcs peleHueM CIeAYyoInX 3a1ayu:

OCBOEHHE OOYYAIOIIUMUCS CUCTEMbl 3HAHUNW O OHMOJOTHMYECKHX TEOPHUSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUiiaX, CIYKalUX OCHOBOH [Isi popMHUpOBaHUS
MIPEJICTABJICHU O €CTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAay4yHOTO IO3HaHUS,
CTPOCHHH, MHOTOOOPa3UH U OCOOCHHOCTSIX JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHH3alliH,
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

(dbopMupoBaHHEe y 00yJarONIMXCsl MO3HABATENbHBIX, HHTEIUICKTYalIbHBIX U TBOPUECKUX
CIIOCOOHOCTE B TMpoliecce aHalu3a MaHHBIX O MYTAX pa3BUTUS B OHOJOTUU HAYYHBIX
B3TJISIZIOB, UACH U OJIXOJI0B K H3YYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

CTaHOBJICHHE y oOOydaromuxcs oOmed KylibTypbl, (PYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHHUS OKPY)KAIOIIETO MHPA KUBOM MPHUPOJBI
Ha OCHOBAaHUH 3HAHU U OTBITA, MOJTYYCHHBIX MIPH U3YYEHUH OUOJIOTHH;

dbopMupoBaHHe y 00YJAIOMIMXCS YMEHUN WILTIOCTPUPOBATh 3HAUEHHUE OMOIOTMYECKUX
3HAaHUN B NMPAKTUYECKOM NEATEIbHOCTU YE€JIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH 1 arpoOHOTEXHOJIOTHIA;

BOCIUTaHHE yOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHHS YEIOBEKOM KHUBOW MPUPOIBL,
HE0OX0IUMOCTH OEpeXKHOro0 OTHOIICHHWs] K HeH, COONIONEHUsS JTHUECKUX HOPM MpHU
MPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0OBAHUM;

OCO3HaHHWE [IEHHOCTH OMOJOTHUECKUX 3HAHUH JIJISl IOBBIIICHHS YPOBHS SKOJIOTHUECKON
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEAHEBHOW YKM3HU JUISI OLEHKU
MOCNEACTBUI CBOEH NEATETbHOCTH MO OTHOUICHHIO K OKpYXKalolleh cpene, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHKE U COONIOIEHNE Mep TPODUTAKTUKU 3a00JIeBaHUH.

B cucreme cpennero oOmiero obOpaszoBanus «buonorusi», mzydaemas Ha 0a30BOM
YPOBHE, SBISETCS 00S3aTENbHBIM YU4E€OHBIM MPEIMETOM, BXOJSIINM B COCTAaB MPEAMETHOM
obnactu «EcTecTBEeHHO-HAYUHBIE TTPEIMETHI.

Jnis w3yueHuss Owonoruu Ha 0a30BOM YpOBHE CpeaHero oOmiero oOpazoBaHUs
otBoauTcs 68 vacos: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B
HEJIEIIO).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOIUH ¢ OOLECTBEHHBIMU, TEXHUUYECKUMH U JPYTUMU
€CTECTBEHHBIMHM HaykKaMH, ¢uiiocopueil, STUKOH, 3cTeTukoil u nmpaBom. Ponp Ouosorun B
(bopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metoabl TO3HaHUS >KUBOM Npupoabl (HAOMIOJEHHE, OHKCIEPUMEHT, OIIUMCAHUE,
U3MepeHue, Kilaccudukanus, MOAEIMpPOBaHNE, CTaTUCTHYECKas 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS XKUBOU TPUPOABI».

JlabGopaTropHble H NpaKTHYecKue padoThbl:

IIpaktnyeckas pabotaNe 1. «Vcnonb3oBaHHE pa3IMYHBIX METOJOB IPU H3Y4YEHUU
OHOJIOrMYEeCKUX O0OBEKTOB.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

Xusble cucreMsl (0MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. OTiIHYHMe KUBBIX
CUCTEM OT HEOPraHU4ECKON IPUPOJIBI.

CpoiictBa OuocucteM U HMX pa3HooOpa3ue. YPOBHM OpraHHU3aluU OUOCHUCTEM:
MOJIEKYJISIDHBIM,  KJIETOYHBIM, TKAHEBbIM, OPraHW3MEHHBIM, IONYJALMOHHO-BUIOBOH,
9KOCHCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBI.

JdeMoHcTpamum:

Tabmuupl u cxembl: «OCHOBHBIE NMPHU3HAKH >KU3HNW», «YPOBHU OpPraHU3aLUU >KUBOM
IIPUPOABDY.

Ob6opynoBanue: moaens Mosiekynsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH.  XUMHYECKHE  DJIEMEHTBI:  MAaKpOXJIEMEHTHI,
MHUKpO3JIEMEHTBI. Bosla 1 MUHEpabHbIE BEIIECTBA.

@yHKIMM BOJBl U MUHEPAJIBHBIX BELIECTB B KieTKe. llopnepxkanue ocMOTHUYECKOTO
Oananca.

benku. CoctaB u cTpoeHHe O€nKOB. AMUHOKHCIOTBI — MOHOMEpHI O€JKOB.
He3zameHnMble W 3aMEHMMBIE aMHUHOKHCIOTBL. AMHMHOKHMCIOTHBI COCTaB. YpOBHHU
CTPYKTYpbl OEIKOBOWH MOJIEKYNbl (TIEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTHUHAsS
CTPYKTypa). XuMHUECKue cBoicTBa 6enkoB. buonorndyeckue GpyHKIUN OEIKOB.

depMeHTHI — Ouonoruueckue Katanuzatopbl. CTpoeHne epMeHTa: aKTUBHBIM LIEHT,
cyoctpatHas cneunpuyHoctb. Kodepmentsl. Burtamunsl. OtTiauuust QepMEHTOB OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MoOHOcaxapuIsl (TJIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuibl
(caxapo3a, JaKTo3a) M TOJMcaxapuabl (Kpaxmaj, TJIMKOTeH, 11ejultojio3a). buosnornyeckue
(GyHKINU YTIIE€BOJIOB.

Junuasl: Tpurauuepuasl, ¢ocdomunuasl, crepouasl. ['mapodunbHO-rHIPODHOOHBIE
cBoiicTBa. bruonornueckue ¢ynkumu nunuaoB. CpaBHEHHE YITIEBOJOB, OEJIKOB U JIMIHUAOB
KaK MCTOYHHMKOB DHEPTHUU.

Hyxneunosbsie kucnorsl: JJHK m PHK. Hykmeotnnbl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciotr. Ctpoenne u ¢ynkuun JIHK. Crpoenne m ¢ynxuuun PHK. Buast PHK. AT®:
CTpoeHHuE U (QYHKIIHU.

[Murtonorus — Hayka o kieTke. KiierouHnas Teopust — npuMep B3auUMOJAEHUCTBUA UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHSI KIICTKH.

Knerka kak menmoctHass >kuBas cucrema. OOIIMe NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmeMOpana, Monekynsl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oernka.

Tunbl KieTok: sykapuoTHuUecKass M mpokapuotrndeckas. OCOOEHHOCTH CTPOEHHS
npokapuoTuyeckoi kietku. Kierounas crteHka Oaxtepuil. CTpoeHue 3yKapHOTHUECKOU
KJIeTKH. OCHOBHBIE OTIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIUKC, X (QYHKIIMU.
[Tna3maruueckass mMemOpana, e€ cBoiictBa W ¢yHKkuuMu. LlurommazmMa u e€ OpraHoM[IbI.
OnnomemOpanuble  opraHouasl  kietku: OIIC, ammapar  [onbmkH,  JIM30COMBI.



[TonyaBTOHOMHBIE = OpraHOWIBl KIETKU: MHUTOXOHIApHUM, IutacTuAbl. llpomcxoxnenue
MUTOXOHJpHUH ¥ miacTua. Buael minactun. HememOpanHble opraHouibl KIETKUA: pUOOCOMBI,
KJIETOYHBIM LEHTpP, LEHTPUOIHU, PECHUYKH, XKIyTHKH. DYHKIUU OPraHOMAOB KIIETKH.
Bxmtouenns.

SAnpo — perynasTopHbld 1eHTp KieTkd. CTpoeHue sjpa: siaepHas o000J0YKa,
KapuoIlia3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BelIecTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, J[x. YorcoH,
®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammbl:  «PacmpeneneHrie XMUMHYECKHX JJIEMEHTOB B HEXHBOW MPUPOJEH,
«Pacnpenenenue XUMUYECKUX IEMEHTOB B )KUBOU ITPUPOJIEY.

Tabmuips! u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHHe
MOJIEKYJbl BOJbI», «buocunres Oenka», «CTpoeHue Moiekynsl Oenka», «CTpoeHue
dbepmenta», «Hyknennosbie kuciotel. JJHK», «Ctpoenue momekynsr ATD», «Ctpoenue
AYKAPUOTUYECKON KIEeTKN», «CTpoeHHe >KUBOTHOM KIETKW», «CTpOCHHE pacTUTEIbHON
KIeTKN», «CTpoeHue MpOoKapUOTHUECKON KIeTKN», «CTpoeHue sapa KIETKU», «YTJIEBOIbI»,
«JIuouaeny.

O6opynoBaHue: CBETOBOM MHKPOCKON, 00OpYyJIOBaHME sl MPOBEACHUS HAOIIOICHUH,
WU3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX M OaKTePHAbHBIX
KJICTOK.

JlaGoparopHble H NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 1. «M3yyeHne KaTaauTHUECKONH aKTUBHOCTU (PepMEHTOB (Ha
MIpUMepe aMHJIa3bl WK KaTajaa3bl)y.

Jlaboparopuast pabora Ne 2. «M3yueHue CTpOEHUS KIETOK PACTEHUM, KUBOTHBIX U
OakTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENnapaTax U UX OMHCAHUEY.

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOmeH BemecTB, WJIM MeTa0OIM3M. AccUMWIALNMS (TUIACTUYECKHH OOMEH) U
JTUCCUMUIIALUS (PHEPreTUUeCKUid 0OMEH) — JIB€ CTOPOHBI €IMHOI0 IMpoliecca MeTabonu3ma.
Pounb 3aK0HOB coXpaHEeHHsI BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTabonu3ma.

Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Pob hepMeHTOB B 0OMEeHE
BEILIECTB U MPEBPAIICHUU SHEPTUU B KIIETKE.

®dorocunte3. CBeroBas U TemHOBas (a3bl ¢GoTocuHTe3a. Peakmuu ¢doTtocuHTE3A.
OddexTuBHOCTL PoTOCHHTE3a. 3HadeHHe (OTOCHHTE3a A >KM3HM Ha 3emie. BnusHue
yCIOBUH cpeqibl HA POTOCHHTE3 M CIIOCOOBI OBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYIbTYPHBIX
pacTeHUN.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepru. 3HaYeHHe XeMOCHHTe3a Ui )KU3HU Ha
3emuie.

DHepreTuyeckuii oOMeH B KieTke. PaciiennieHue BemIecTB, BbIJCICHUE U
aKKyMyJIMPDOBaHHME DSHEPTUM B KIETKE. OTambl DJHepreTudeckoro oOMeHa. [ mukomwms.
Bbpoxenue u ero Buasl. KucinopogHoe okucieHue, Wiy KIeToyHoe abixanue. OKUCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHa.

Peaknuu marpuuyHoro cunresa. ['enermueckas uHpopmauus u JIHK. Peanuzanms
TreHeTUYEeCKON nHpopMaluu B kieTke. ['eHeTnyeckuit Koa u ero cBoiicTBa. TpaHCKpUMIIIHS —

matpuunblii cunte3 PHK. Tpancnsauus — OuocuHTe3 Oenka. OTambl  TPaHCIALUH.
Konuposanue amuHokucaoT. Posb pubocom B GrocuHTe3e Oemka.
Heknerounsle ¢opmbl ku3Hu — BuUpychl. Mctopus oTkpeitus Bupyco (. W.

WBanoBckuii). OcoOEHHOCTH CTPOEHHMsI M KH3HEHHOTO LUKIa BHpYycoB. bakrepuodaru.
bonesnn pacreHuii, JKMBOTHBIX M  YEJIOBEKa, BbI3BIBAEMBbIE BHpycamMH. Bupyc
ummyHonepunura uvenoseka (BUY) — BozOynurtens CIIM/la. OOpaTHas TpaHCKpHUIIIUS,
peBepTasza u uHTerpasa. [lpodunaktika pacnpocTpaHeHusi BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanum:

IToptpetsr: H. K. Konpuos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuuer wu  cxembl: «Tumsl nuraHus», «Metaboausm», «MHUTOXOHAPHSY,
«QHepreTrueckuii ooOMen», «Xnopomaact», «Porocuntesy», «Ctpoenne THK», «Ctpoenue
u (QyHKUMOHMpOBaHME TeHa», «CuHTte3 Oenka», «['eHermueckuit kom», «Bupyco,



«bakrepuodarn», «CtpoeHume u xu3HeHHBIM 1mkn Bupyca CIIMJla, Oakxrepuodaray,
«Penmukanms [JJHK».

Ob6opynoBanne: wmoxaenu-ammukanuu — «Yasoenne JIHK w  tpanckpummmsy,
«buocunTes 6enkay», «CTpoeHue KIeTku», Mmoaenasb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muKiI, WM KU3HEHHBIM HUK KieTku. MHTepdasza n murtos. [Iporeccsr,
npotekatomue B uHTepdaze. Permukanus — peaknus matpuanoro cunre3a JJHK. Ctpoenue
XpoMOcOoM. XpOMOCOMHBIA HA0Op — KapHOTHUIL. JIUTUIOUIHBIN W TarIouIHBI XPOMOCOMHBIE
Habopbl. Xpomatunbl. lluTomornyeckue OCHOBBI PAa3MHOXKEHHS U WHAMBUAYAJILHOTO
pa3BUTHUSL OPTaHU3MOB.

Henenne kierkn — muto3. Cramgum muto3a. [Ipomeccsl, nmpoucxonsdiiue Ha pa3HbIX
CTaAMUSAX MUTO3a. Buojlornueckuii CMpICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — allonTo3.

@opMmbl  pa3MHOXKEHHS OpraHu3MoB: Oecrojoe U 1mosioBoe. Bunbpl Oecronoro
Pa3MHOXKEHHUS: JIeJICHUE HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CIIOpo0oOpa3oBaHue,
BEreTaTUBHOE pa3MHOXeHHe. VICKycCTBEHHOE KJIOHMPOBAHUE OPTAHU3MOB, €r0 3HAUCHHUE IS
CEJICKLUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Ctagun meio3a. [Ipoueccsl, npoucxonsamue Ha ctaausx meiosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci 1 3HaYEHUE MEH03a.

I'amerorenes — mporecc 0Opa30BaHUSA TOJOBBIX KJIETOK Yy >KUBOTHBIX. [lojoBbie
JKele3bl: CEeMEHHMKU M sSUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmaTo3ouy, AilIeKIIeTKa) — cHepMaTroreHe3 U oBoreHe3. (OCoOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U criepMaro3ou1oB. OmnogorBopenue. [laprenorenes.

NnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Oranbkl SMOPUOHAIBHOTO PAa3BUTHUS y MO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYJISILINS,
opranorenes3. IloctomMOpuoHanbHOE paszBuTHE. TUIMBI MOCTIMOPHOHANBHOTO Pa3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOIO PACTEHUsS: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHUA.

JdemMoHcTpanum:

Tabmuie! u cxeMbl: «@OpMBI pa3MHOKEHHUST OPTraHU3MOBY, «/[BoitHOE OmI0I0TBOpEHNE
y IBETKOBBIX pacTeHui», «BereraruBHoe pa3MHOXEHHE pacTeHHil», «JleleHne KieTku
OakTepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOUHBIN UKD,
«Pemmmukanua IHK», «Muros», «Meio3», «lIpsamoe u Henpsimoe pa3ButHe», «l'amerorenes
y MIIEKOIUTAIOLIUX U YelI0BeKa», «OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHue: MUKPOCKOII, MUKpoTpenaparsl «CriepMaTo30uabl MIEKOIUTAIOIIET O,
«Siueknerka Miekonurawmeroy, «KapuokuHe3 B KIETKax KOpEIIKa JyKa», MarHUTHas
Moenb-anmiukanus «/lenenue knetkny», monens JJHK, Mogens metadazHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlaboparopHas padora Ne 3. «HaOmrogeHrne MUTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa
Ha TOTOBBIX MHUKpOIIpenapaTax.

JlaboparopHasi pabora No 4. «l3ydeHue cTpOeHHs TOJOBBIX KIETOK HA TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipeamer u 3amaum renetuku. Mcropus paszBuTusi reHeTHkd. Ponb nuTOIOTMU U
SMOpPHOIIOTUHA B CTAHOBIIGHWW TEHETHKU. BKIan pOCCHHCKHX W 3apyOeKHBIX Y4YEHBIX B
pa3BUTHE TEHETHKU. MeToApl TeHETHKH (THOPHIONIOTMYECKUN, IUTOTEHETHUYECKHIA,
MOJIEKYJIIpHO-TeHeTUUeCKui).  OCHOBHBbIE = T€HETHMYECKHME  TMOHATHSA. [ eHeTuueckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACIEAOBaHUS MPU3HAKOB, YycTaHOBJIeHHble [. Menaenem.
MoHorubpuaHoe CcKpeluBaHue. 3aKOH €IUHOOOpa3us TMOPUAO0B MEPBOTO IOKOJICHUS.
[IpaBuno nOMUHHMpPOBaHUA. 3aKOH pACILEIJICHUs MPU3HAKOB. ['MIOTE3a YUCTOTHI TraMmer.
[losHOE M HEMOJIHOE TOMUHUPOBAHHUE.



JluruOpuaHoe CKpemuBaHUE. 3aKOH HE3aBUCHMOIO HACJIEAOBAHHUS IPH3HAKOB.
[uToreHeTH4YEeCKNE OCHOBBI TUTUOPHUIHOTO CKPEIIMBAHUSA. AHATM3UPYIONIEE CKPEIIUBAHHE.
Hcnonp30Banre aHATM3UPYIOMIETO CKPEIIUBAHUS I ONPEICIICHUS TEHOTHIA OCOOH.

CueruieHHOe HacienoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CIEIUICHHOMY
HacJIeIOBaHUIO reHOB. HapylileHue cuerieHusi FTeHOB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpUsI HACTEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

l'enetuka mnosa. XpOMOCOMHOE ONpeACICHUE T1ojla. AYTOCOMbI M IOJOBBIE
XpoMOCOMBI. ['OMOramMeTHble M TreTeporameTHble opraHu3Mbl. HacnepoBaHue MpH3HAKOB,
CIIEIJICHHBIX C ITOJIOM.

N3zmenunBocTh. BHabl M3MEHUYMBOCTH: HEHACNIEACTBEHHAsA M HacieacTtBeHHas. Poib
Cpenbl B HEHACIEJICTBCHHOW W3MEHYMBOCTH. XapaKTEPHCTHKAa MOIU(UKAITMOHHOU
W3MEHUYMBOCTH. BapuanuoHHbI psil M BapualMoHHas KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE M KAayeCTBEHHbIE MPU3HAKM M HMX HopMa peaknuu. CBolcTBa
MOAU(MUKAITMOHHOW H3MEHYUBOCTH.

Hacnencreennas, 150305 FeHOTUINYECKas, N3MEHUYNBOCTD. KomMmOunaTuBHas
M3MEHYMBOCTh. Mei03 W TOJIOBOM TMpOIECC — OCHOBa KOMOWHATHMBHOM HW3MEHUYHMBOCTH.
MytarmonHass u3MeHUMBOCTh. Kiaccudukammss MyTanuid: TEHHBIE, XPOMOCOMHBIC,
reHoMmHble. YacToTa ¥ mpUYUHBl MyTanuid. MyTtareHabie akTopbl. 3aKOH TOMOJOTHYECKHX
psiaoB B HacnencTBeHHoM n3MenunBoctd H. M. BaBunoga.

BuesnepHast Hac1€ACTBEHHOCTh U U3MEHYUBOCTbD.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl I'€HETUKH YEJIOBEKa:
TeHEaJOTUYEeCKUil, ONM3HENOBbI, HUTOTCHETHYECKUNH, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHeTndeckuii. COBpEMEHHOE OMpE/CICHUE TeHOTUIA: MOJHOI€HOMHOE CEKBEHHPOBAHME,
TCHOTHIIMPOBAaHKE, B TOM 4ucie ¢ nmomonipio [11IP-ananu3a. HacinencrBenHbie 3a00ieBaHUS
YeJIoBeKa: TEeHHbIC O0oJyie3HH, OO0JEe3HM C HACJIECACTBEHHOW MPEeapacioioKeHHOCTHIO,
xpoMocomHble Oone3nu. CoMaTudyeckue U TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KJIETKH.
[IpuHnuner  370poBOro  oOpaza  JKWU3HHM, JHAarHOCTHKH, NPOMDHIAKTHKA W JICUCHUS
TeHETHYECKUX 0ome3Heii. Menuko-TeHETHUECKOE KOHCYJIbTUPOBAHHE. 3HaucHHuE
MEIUIIMHCKOM T'E€HETUKH B TMPEAOTBPAIICHUH U JICUEHWH TCHETHMYECKUX 3a00JIeBaHUM
JeJI0BeKa.

JdeMoHcTpamum:

IToptpets: I'. Mennens, T. Mopran, I'. e ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmumer 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAHHE U €ro IUTOreHeTHYecKas
OCHOBay, «3aKOH pacUICIUICHUS U €r0 LUTOr€HETHYECKasi OCHOBA», «3aKOH YHCTOTHI FaMeT»,
«durubpunnoe ckpeuruBanue», «L{utomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meno3», «B3auMoneNCcTBUE aJUIEIBHBIX TIE€HOBY», «['€HeTu4Yeckue KapThl pPaCTEHUH,
KUBOTHBIX M 4YeloBeKay, «[ eHeTuka nmoia», «3aKOHOMEPHOCTH HAcClIeJOBAaHUs, CIIETUIEHHOTO
¢ nonom», «Kapuorunbsl uegoBeKa U KUBOTHBIX»,  «BHABI  HM3MEHYUMBOCTHY,
«MoaudukanmonHas U3MEHUYUBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTnka rpymnmn
KpOoBW», «MyTallMOHHAs1 U3MEHUYHUBOCTH).

Ob6opynoBanue: Mojaenu-anmiukanuu «MOHOTHOpUAHOE CKpelinBaHuey, «HemomHoe
JOMHUHUpOBaHUEY, «J{urubpuaHoe ckpemmuBanuey», «llepekpéct XpomMocom», MHUKPOCKOI U
Mukpomnpenapar «Jlposoduna» (Hopma, mytanuu (GOpMBl KPBUIEEB U OKpackd Tena),
repbapuii «I'opox TOCEBHOI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHass pabota Ne 5. «M3yueHue pe3ylnbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(IIBI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlaboparopuass pabora Ne 6. «M3yueHue MoOAUGMUKANMOHHONW HW3MEHYHBOCTH,
IIOCTPOEHNE BaPUALMOHHOIO psiia U BApUALIMOHHOW KPUBOW».

Jlaboparopuass pabora No 7. «AHanmu3 wmyTanuid y Jpo30(uiIbl Ha TOTOBBIX
MHKpOIpenapaTaxy.

[TpakTuueckas padbota Ne 2. «CocTaBieHue 1 aHaIU3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIecc. 3apoXkKIACHUE CENEKIIUU U JoMecTUKalusa. Yuenue H.
. BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT000pasusi KyJabTYpHBIX pacTeHuil. L{eHTpbl
MPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOAA, LITAMM.



CoBpeMeHHbBIE METOBI CeNEeKIMU. MacCOBBIM ¥ MHANBUYATbHBIN OTOOPHI B CEJICKITUN
pacTeHMH M SKUBOTHBIX. OlEeHKa »3KcTepbepa. bBIM3KOPOICTBEHHOE CKpPEUIMBAHUE —
uHOpuaAuHT. Ynctas muaus. CKpelrBaHue YUCTHIX JIMHHUNA. ['eTepo3uc, wim rudpuaHas cuia.
Heponcrtsennoe ckpemmBanue — ayrOpuauHr. OtganéHHas ruOpuauzanus U e€ ycrexwu.
HckyccTBeHHBIH MyTareHe3 U IMOJIydeHUEe MOJUIUIONIO0B. JoCTHKEHHS CeNeKIIMd PacTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kak oTpacib Mpou3BoJACTBA. ['eHHAss MHXKEHepus. DTambl CO3JaHUS
pekomOunanTtHoi JIHK m TpaHcrennbix opranm3moB. Kierounas wmHxeHepus. KieTounbie
KYJbTYpBI. MukpokioHanbHOe pa3MHOXKEHHE pacTeHHiA. Knonuposanue
BBICOKOIIPOIYKTHUBHBIX CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE M ITUYECKUE
npo6iembl. MO — renerndyeckt MOAUGPUIIMPOBAHHBIE OPTraHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnos, 1. B. Muuypun, I'. /. Kapneuenko, M. @. lBaHoOB.

Tabnuipl u cxeMbl: kapta «L{eHTpbl TPOUCXOXKAECHUS U MHOT000pa3usi KyJIbTYPHBIX
pactenunii», «llopompl gOMamHUX KHUBOTHBIX», «CopTa KyIbTYpHBIX pPacTEHUII»,
«Otnanénnas rubpuamsanus», «Paborel akamemuka M. @. MBanoBay, «llomurmonausy,
«O0BeKThl OnoTexHOMOTUNY, «KieTouHble KyIbTyphl U KIOHUpOBaHUEy», «KoHCcTpynpoBaHue
U TIEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJISDKU TUIOJI0OB U KOPHEIUIOJOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IIICTBEHHBIE PACTCHHUSI.

JlaGoparopHble U NpaKTHYecKue padoThbl:

OkcKypcusi«OCHOBHBIE METObl U JTOCTHXKEHUS CEJNIEKIIMN PAacTEHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIIO, IIJIEMEHHYIO ()epMy, COPTOUCTIBITATENLHBIN y4aCcTOK, B TEIUIMYHOE
XO035IIICTBO, Ta0OPATOPHUIO arPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaronHoOHHAS OHOJIOTHA.

[IpennochuIKu BOZHUKHOBEHHUS SBOJIOIMOHHON TEOpPHH. DBOJIOLMOHHAS TEOPHUS U €&
MecTO B Onojoruu. BnusHue 3BOIIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CuzerenbcTBa 3BONIONUU. [laneoHTonOrHUeckue: MOCIe0BaTeNbHOCTD TMOSBICHUS
BUJIOB B TAJICOHTOJOTMUYECKOW JIETONMUCH, MepexoaHsle (opmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue GayH u (aop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHUYECKUE: CXOJCTBA U PA3JINUMs SMOPHOHOB pa3HbIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJOTMYHbIE, PYJMMEHTapHbIE OpIaHbI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO MEXaHHW3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeHl y BCEX OpraHU3MOB.

OomonnonHas teopust Y. [lapBuna. Ilpeamnochuikd BO3HUKHOBEHHUS JapBUHU3MA.
JIBIDKyIIIMe CHJIbI 3BOJIIOLMU BHUJAOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE MpU
OTPaHUYEHHOCTH PECYpCOB, HeOompeenéHHas HW3MEHYMBOCTb, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunternyeckas Teopus sBostorun (CTID) u e€ 0CHOBHBIE TOJOKEHHUS.

MuxkposBosronust. [Tomynsaus kak e1uHUIa BUAA U SBOJIIOLNH.

JiBrokyie cuiibl ((akTopbl) HBOJIOLUH BUIOB B MpHpoe. MyTallMOHHBIN Mpoliecc U
KOMOMHATHBHAs W3MEHUYMBOCTb. [lomynsnnoHHble BOJMHBI U Jpeld reHoB. M3zomsauus u
MUTpaIHL.

EcrecTBenHblit 0T00p — HampaBisoomuil gaxkrop sBomonuu. GopMel €CTECTBEHHOTO
otOopa.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yinbTaT  dBoiouuu.  [Ipumepsr
MPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMopdO3bl U HAHOAANTALINY.

Bun u Bumoo6pasoBanue. Kpurepun Buma. OCHOBHBIE (OpPMBI BHI000pa30OBaHUS:
reorpagpuueckoe, 3K0JI0rHYEeCKOe.

Maxpossosonust. @opMbl 3BoIOLUM: (puUIeTHdecKas, TMBEpreHTHas, KOHBEpPreHTHas,
napaenbHas. HeoOpaTuMocTh 3BOMTIONHH.

[Ipoucxoxxaenne OT  HeCNEUUATM3UPOBaHHBIX  mpeakoB.  IIporpeccupyromas
crienranu3anus. AJanTuBHAs paaualus.

JdemMoHcTpanum:



[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekxens, @. Mromiep, A. H. CeBeprios.

Tabmuubr u cxembl: «Pa3BuUTHE OpraHMyeckoro Mupa Ha 3emie», «3apOoAbIln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbObI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIil 0TOOpP», «MHOroo0Opa3ue COpPTOB pacTeHHit», «MHOroodpasue mopos
KUBOTHBIX»,  «[lomymsauum»,  «MyTallMOHHasT  M3MEHYHMBOCTB»,  «ApPOMOP(O3bI»,
«Unnoananrtanumny, «O0mas aereHepauus», «JBuxymire cuiisl dBomonuny, «Kapra-cxema
Mmapuipyra nytemectBus Y. Jlapsunay, «bopn0a 3a cymectBoBanuey, «Ipucrnoco0i1eHHOCTh
opranusmMoBy, «I'eorpaduueckoe B11000pa3oBaHue», « IKOJOTHUECKOE BU00Opa30BaHUEY.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpacku, Habop
IUI0JIOB U CeMsH, KosuieKius «lIpuMepsl 3alUTHBIX TPUCIIOCOOICHUN Y dKUBOTHBIX», MOJIENb
«OCHOBHBIE HANpaBICHUS SBONIONHM», 00BEMHaAs Mozenb «CTpoeHHe TOJIOBHOTO MO3ra
ITO3BOHOYHBIX».

buoreorpaduueckas kapra mupa, Koyuiekius «@DopMbl COXPaHHOCTH MCKOIAEMBIX
KUBOTHBIX M pacTeHuil», Monenp ammmkaimus «llepekpéct Xpomocom», BIaKHbIE
npenapathl «Pa3Butue HacekoMoro», «Pa3Burtue JArymku», Mukponpemnapar «Jpozoduia»
(HOpMa, MyTaruu GOpMbI KPBUIBEB M OKPACKH TEJIa).

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

Jlaboparophas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuass pabota Ne 2. «Ommcanue UPHUCIOCOOICHHOCTH OpraHu3ma u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

JloHayuyHbple  NpEACTAaBICHUS O 3apOXKACHUM KU3HM. HayuHble runoressl
BO3HUKHOBEHHUS >XU3HM Ha 3emiie: abuoreHe3 M MaHCIEpMUs. XUMHUYECKas SBOJIOIHS.
AOHOTEHHBI CHHTE3 OpPraHMYECKHX BEIIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPKICHNE XMUMHUYECKOH 3BoNouud. HavanmpHble STambl OHMOJIOTWYECKONW 3BOIOIUH.
l'umoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp ¥ BO3HUKHOBEHUE
npotokyieTku. llepBrie kieTku M ux 3Boonus. @opMUpPOBAaHUE OCHOBHBIX TI'PYII KUBBIX
OpraHU3MOB.

Pa3Butue xu3Hm Ha 3emne mno 3pam u nepuonaMm. Karapxell. Apxeiickas u
nporepo3oiickas 3pbl. I[lanmeo3oiickas spa u e€ mepuoabl: KEMOPHUIMCKUN, OPIOBUKCKUH,
CUJIYPUICKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kaitno3oiickas spa u e€ nepuopbl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KiumaTa U reoJIorTHuecKux nporeccoB. OCHOBHBIE ATalbl 3BOIIOLUN
PaCTHTENBHOTO M KMBOTHOrO Mupa. Apomopdo3bl y pacTeHudd W KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema  OpPraHMYecKOro Mupa Kak OTpaxkeHue 3Boiouud. (OCHOBHbIE
CHUCTEMATUYECKUE TPYIIIbI OPTraHU3MOB.

OBOJIIOLIMS  YeJIOBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mnpenctaBiIeHUd o
MPOUCXOXKACHUN 4YeloBeKa. MeToapl M3yuyeHus aHTpororeHe3a. CXOJCTBa W pa3Inuusd
YeJoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MTOJIOKEHUE YEIIOBEKa.

JBwxymme cunbl (akTopsl) aHTpomoreHe3a. HacneAacTBeHHass M3MEHYHUBOCTh H
€CTeCTBeHHbI 0TOOp. OOIIeCTBeHHBI 00pa3 »KWU3HMU, W3TOTOBIEHHE OpYyIud Tpyna,
MBIIJIEHUE, PEYb.

OCHOBHBIE CTa/IUU U BETBH 3BOJIIOLMH YEJIOBEKA: aBCTPAJIONMUTEKU, YETOBEK yMENbIH,
UYenosek npsamoxomsamuii, YenoBek HeaHaepTanbCKkui, YemoBek pasymusii. Haxonxu
HCKOMAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, OOIACTh pPacCHpOCTPaHEHUS, OOBEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

UYenoseueckne packl. OCHOBHBIC OOJBIIIHE PAChl: €BpOTICOMIHAS (€Bpa3uiickasi), Herpo-
aBcTpajougHas (PKBaTOpUAIbHAs), MOHTONOHWIHAs (a3uMaTCKO-aMepUKaHCKass). YepThl
MPUCTIOCOOJICHHOCTH TPEACTABUTENCH YENOBEUYECKHX pac K YCIOBHUSM CYIIECTBOBAHHUS.
EnunctBo uenoBeveckux pac. Kpurnka pacuzma.

JdemMoHcTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /{apBus.

Tabmumer  u cxemsl:  «BosnukHoBenne ConHeyHOW  cucTeMbl», «Pa3BuTue
OpraHuYecKkoro Mupay, «PacturenbHas kietkay, « KuBoTHas kietka», «lIpokapuotnyeckas



KJIeTKa», «CoBpeMeHHasl CUCTeMa OpraHUuYecKoro Mupay, «CpaBHeHHE aHATOMUYECKUX YePT
CTpOCHHMsSI  4eJoBeKa UM  YEJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJCOHTOJOTUYECKMX HAXOJOK NMPEAKOB COBPEMEHHOIO 4YejoBeKay», «/[peBHeilmue moany,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE 0N, «HeroBeuecKue pacoly.

Ob6opynoBanue: mymspku «l[Ipoucxoxaenue uenoBeka» (OIOCTBI aBCTPANONMUTEKA,
MUTEKaHTPOIa, HEeaHAepTaiblia, KPOMAaHBOHIIA), CJICNKH WIM H300paKEeHUS KaMEHHBIX
opynuil epBOOBITHOTO YesloBeKa (KaMHHU-YOIIEPhl, pyOuia, ckpebiia), reOXpOoHOJOoTnYecKas
Tabnuua, KoyeKus «PopMbl COXPaHHOCTH MCKOMAeMbIX )KUBOTHBIX M PACTCHUI».

JlabGopaTropHble H NpaKTHYecKue padoThbl:

[IpakTrueckas padora Ne 1. «M3yueHne HCKOMAeMBbIX OCTATKOB PACTEHHUM M )KUBOTHBIX
B KOJUICKIIHSIX ).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAY4YHbIN
WJTU KPaeBeIICCKUN My3€ei).

Tema 3. Opranusmbl 4 OKpY Ka0LIas cpejaa.

DKoJorusl Kak Hayka. 3aJaud M pasfelbl 3KOJOTuU. METOoIbl HKOJIOTMYECKUX
UCCIIEIOBaHM. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOuTaHWsl  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3JAYIIHAs, I[TOYBEHHAs,
BHYTPUOpPraHU3MEHHAsI.

Okonoruueckue pakropsl. Knaccuduxarms sxonoruyeckux GakTopoB: aOHOTUYECKUE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eliCTBHE SKOOTUYECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnyeckue (QaxkTOphl: CBET, TEMIEparypa, BIAXHOCTb. doTomnepuoausm.
[IpucnocoOneHust opraHu3MoB K JEHCTBUIO abHoTHYeckuX (QakTopoB. buomornyeckue
PUTMBL.

buotnueckue ¢akropel. Buabl OHOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHLIHUS,
XUIIHAYECTBO, CcUMOMO3 u ero Qopmbl. [lapazutusm, Koomepaius, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCANIM3M, HEUTpaln3M. 3HAUCHUE
OMOTHYECKMX B3aUMOJEHUCTBUN  JUIsl  CYHIECTBOBAHMSI OPraHM3MOB B  MPUPOTHBIX
COO0IIECTBAX.

DKOJIOTUYECKUE XApaKTEPUCTUKU Monyasiuud. OCHOBHbIE IOKA3aTENHM MOIMYJISIUU:
YHCIIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTh, MPUPOCT, Murpauus. JuHammuka
YHCIIEHHOCTH TMOMYJISIIIUY U €€ PeryJsius.

JdemMoHcTpanum:

[Moptpetsr: A. I'ymGonsar, K. @. Pynwe, D. ['ekkens.

Tabmumer u  cxembl: kapta «[Ipupomnbie 30HBI 3emun», «Cpenbl OOUTaHUS
opranusmoBy, «Dortonepuoauzmy, «llomynsuun», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTHU
nonymsiiu uHpy3zopun-Typenskuy, «llumessie nenm.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JlaboparopHas pabota Ne 3. «Mopdonoruueckue 0coOEHHOCTH PACTEHUH U3 pa3HbBIX
MECT OOUTaHUSI.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckass padora Ne 2. «[lomcyér MIOTHOCTHM TMOMYJSAIMI pa3HBIX BHJIIOB

pacTeHum».
Tema 4. Coo0mecTBa M IKOJTOTHYECCKHE CHCTEMBI.
CoobmiectBO  opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBaf,

MIPOCTPAHCTBEHHAsA, Tpodudeckas (mumieBas). Bunbl-nomuHanTel. CBA3H B OMOIIEHO3E.

DKoJoruveckre cucrteMbl (dKocuctembl). [loHsTHE 00 3KOCHCTEME M OHOTeOIeHO3E.
QOYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLUEHTHI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemiecTB W MOTOK SHEPTrUU B dKOCHCTeMe. Tpodudeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TOKa3aTeNd HSKOCHUCTEMBI: OMomacca,
MPOIYKIHS. DKOJIOTHYECKHUE MUPAMUIBL: MPOIYKIIMH, YUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMUHUBOCTD, CAMOPETYIIsius, pazButre. CyKIeccusl.

[IpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p MU peK. DKOCHUCTEMa XBOWHOIO WIIU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bruonornyeckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue  kak  ¢akrtop  ycTohumBocTH  dkocucteM.  CoxpaHeHue
OMOJIOTNYECKOT0 pa3HooOpa3us Ha 3emIie.



VYuenue B. W. Bepuanckoro o 6mocdepe. ['panuiisl, coctaB u cTpykTypa Ouochepsl.
Kupoe BemectBo u ero ¢pynkuuu. OcobeHHocTH Ouochephl Kak rio0aabHON AKOCHCTEMBI.
JlunaMuueckoe paBHOBECHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOT€OXMMHYECKHE HUKIIBI JIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emin. AHTPONOTCHHBIE H3MEHEHHS B Ouocdepe.
['moGanbHbIe HKOJIOTUYECKUE TTPOOIEMBI.

CocymiectBoBanue npuponbl U uyenoeuecTBa. CoxpaHeHue OMOpa3zHOOOpaszus Kak
OCHOBa yCTOWYHMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOTO VYIPABICHHUS MPUPOIHBIMU
pecypcamu U UX HCToNb3oBaHue. JlOCTHKeHNs OMOJIOTHU U OXpaHa MPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmuer u  cxembl:  «[lumessie wnenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie coobmectBa», «llenu nuranus», «kojoruueckas nupamuaay, «buocdepa u
YeNnoBeK», «IJKOCHUCTEMa IIUPOKOIMCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOMHOIO Jecay,
«buoueno3 Bopoémayn, «ArpoueHos», «lIpumepHble aHTPONOreHHBbIE BO3ACHCTBHS Ha
npupoay», «BakHelne UCTOUHUKH 3arpsi3HEHUs] BO3AyXa U T'PYHTOBBIX Boa», «llouBa —
BaXKHEiIIas cocTaBisitomas Ouocdepb», «DakTopsl nerpaganuu mousy, «llapHUKOBBII
abdexr», «DakTopbl pPagUOAKTHUBHOTO 3arpsisHeHus Ouocdeprr», «OOmas cTpykTypa
ouocheps», «Pacrnpoctpanenue xu3HH B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B mpupoie.

O6opynoBanue:  Mojenb-aniuiMkanuss  «TunuyHble  OHOLEHO3BI»,  Tepbapuit
«PacturenbHble  cooOmiecTBay, Koiiekiuu «buoneHosy», «BpemuTtenu BakHEMIINX
CEJIbCKOXO3SCTBEHHBIX KYIbTYp», TepOapuu U KOJUIEKIIMM PACTEHUH U >KUBOTHBIX,
MpUHAJICKANIME K pPa3HbIM SKOJIOTMYECKMM TpyImaM ofHoro Buaa, KpacHas KHura
Poccuiickoit ®Deneparuiv, U300paKCHUsI OXPAHSEMBIX BHJAOB PACTEHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BMOJIOTM HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacno ®I'OC COO, ycranaBnuBaioTcsi TpeOOBaHMS K pPE3yJlbTaTaM OCBOCHHS
00y4aroImuUMHCS POTPaMM CPEIHETO 00IIEro 00pa3oBaHMs: JTMYHOCTHBIM, METAPEAMETHBIM
U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pEe3yJIbTaTOB OCBOEHHUA IpenmMera «buosiorus» BbIIEIEHBI
CJIEYIOIME COCTAaBISIOIIME: OCO3HaHUE OOYYAIOMIMMUCS POCCHUICKONW TpakIaHCKOM
HUJICHTUYHOCTH — FOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTA U CaMOOIIPEIEIEHUIO,
HaJIMYMe MOTHBAIMM K OOYYCHHIO OWOJIOTHH, IEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX
yOeXJIeHWI JIMYHOCTH HAa OCHOBE KIFOUEBBIX IICHHOCTEH M WCTOPHYECKUX TPATUIIUN
pa3BUTHUS  OMOJOTMYECKOTO 3HAHHS, TOTOBHOCTh U  CIOCOOHOCTh  OOYYaroIIuXcs
PYKOBOJICTBOBAaTbCSI B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMUA  YCTaHOBKaMH,
NPUCYIIMMH ~ CHCTEME  OHOJIOTMYECKOrO0  OOpa3oBaHUs, HaJIWYWe  AKOJOTHYECKOTO
MPaBOCO3HAHUS, CTIOCOOHOCTHU CTaBUTH LIEJU U CTPOUTH KU3HEHHbIC TUTAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MpeameTa «buosorus» noCTUrarTCs B €UHCTBE
y4e0HOM U BOCIIUTATEIBHOU JCSITSILHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCHIUCKUMU
COLMOKYJIbTYPHBIMHU, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU, IPUHITBIMHU
B 00IIIeCTBE NMPaBUJIAMH ¥ HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHUS,
CaMOBOCIHUTAHHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULMHU JIMYHOCTH, TATPUOTU3MA,
YBOXKEHUS K 3aKOHY W IPABOMOPANIKY, YEIOBEKY TPYIa U CTAPUIEMY IMOKOJIEHUIO, B3aUMHOTO
yBa)XEHHUS, OEpeKHOr0 OTHOLIEHUS K KYJIbTYpHOMY HACIEOUI0O UM  TPAJAULMIM
MHOTOHalIMOHAJIBHOTO Hapoaa Poccuiickon @enepauun, MpUpOIE U OKPYKAIOIIEH cpelie.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUsA Yy4yeOHoro mpeamera «buosorus» IOIKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYarOMIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEH MO3WLMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OPUEHTALMH, IO3UTUBHBIX
BHYTPEHHUX YOEXKIIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO
o0mIecTBa, pacIMPEHUE )KU3HEHHOTO OIBITA U OTBITA ACSITEILHOCTH B TPOIECCE PeaTH3AINH
OCHOBHBIX HaIlPaBJICHUI BOCIIUTATENBHON AEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1)rpa:xxnaHckoro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKTAHCKON TMO3UIIMH OOYYaroIIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00I11eCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOHA U
MPaBONOPAIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JESITEIHHOCTH TIPH CO3JaHUM Y4E€OHBIX
MIPOCKTOB, PEIICHHH Yy4YeOHBIX M TO3HABATEIBHBIX 3a7a4, BBINOTHEHUH OHOJIOTHYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3UIMIO TIO OTHOIIECHUIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

YyMEHHE YYUTHIBaTh B CBOUX JCHCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUSL JIIOACH C pa3sHBIMH YOEKICHUSIMH, KYJIbTYPHBIMHU IICHHOCTSIMH H
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBITTOJIHEHHUS YYEOHBIX,
MO3HABATENIBHBIX W HMCCIEAOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTITIOHEHTOB MPHU 00CYXICHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTH K TYMaHUTApHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHUUCKOM TPaXTAHCKOW HMACHTHYHOCTH, TMATPUOTH3MA,
YBOKEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHo#, ropaocTu 3a CBOM
Kpai, cBOXO PonnHy, CBOIl S3BIK U KYyJIbTYpPY, IPOLUIOE W HACTOAIIEE MHOTOHAMOHAIBHOTO
Hapoza Poccuu;

[IECHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEIUI0 W TaMITHUKAM MPUPOJBbI,
JTOCTHXKeHUsIM Poccruu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;



CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUUCKHX YUYEHBIX B CTAHOBJICHHE U DPAa3BUTHUE
OWOJIOTHH, TMOHUMAHUS 3HAYCHHS OWOJOTMHM B TO3HAHWHM 3aKOHOB TPUPOJBI, B JKU3HH
Yel0BEKa U COBPEMEHHOTO OOIIECTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CilyXeHH0 U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €ro CYAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEACHHS,

CIIOCOOHOCTh ~ OIICHMBATh CHUTYall{l0 M TMPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM POIUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHATHS LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBHM C TPAAULHUSIMU
HaponoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHONIEHHWE K MHUPY, BKIIOYas OCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@)KEHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMIJICHHE IMPOSBISATH
KadecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usnueckoro BocnuTaHus, GopMHPOBAHMSA KYJbTYPbl 3/10POBbSI U
3MOLMOHAJIBLHOIO 0JIArONMOJTyYns:

MOHMMAaHUE W peau3alus 370pOBOTO M 0e30MmacHoro obpasza >KU3HU (30pOBOE
MUTaHUE, COOJIIO/ICHNE TUTUEHUYCCKUX MPABUI M HOPM, COATAHCUPOBAHHBINA PEXKUM 3aHATHH
W OTHbIXa, peryiaspHas Qu3ndeckas aKTUBHOCTH), OCpPEKHOr0, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHUMAaHUE IIEHHOCTH NpaBWJ HHIWBUIYAIHHOTO W KOJUIEKTHBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYAIUsX, YIPOKAIOIINX 3I0POBBIO U KU3HU JTIOJCH;

OCO3HaHUE TOCIICJCTBUN U HEMIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS aTIKOTOJs,
HapKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHUE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

FOTOBHOCTh K aKTHMBHOM  JICSITEIIBHOCTH  TEXHOJIOTHYECKOM ¥  COIMAIIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHATD
TaKyI0 JIeSITEIIbHOCTD;

WHTEPEC K pa3IMuHbIM chepaM MpoPecCHOHAIBHON IeATeTbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun W peann3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC
TIJIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M caM000pa30BaHUIO Ha MPOTSKEHUU BCel
KU3HH;

7) 3K0JI0TMYECKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH I1€JIECO00pa3HOE OTHONIICHHE K MPHUPOAEC KaK HMCTOYHHKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

TIOBBIIICHUE YPOBHS SKOJOTUYECKOW KYIbTYphI: MMPUOOpPETEHNE OMBITA IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX TTOCIICJICTBUM JIJISI OKPYXKAIOMIEH CPEIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHIECKUX MPOOJIeM U IMyTeH UX PEIICHUS;

CIIOCOOHOCTh HCIOJIB30BaTh IMpPHOOpeTaeMble NMPU H3YYEHUH OWOJIOTUM 3HAHUS U
YMEHUS TPH PEIICHHH TpoOJeM, CBSI3aHHBIX C pallMOHAIBHBIM MPHPOIOTIOIHE30BAaHUEM
(cobmroenre TpaBUil TOBEACHUS B MPUPOJIC, HAMIPABICHHBIX Ha COXPAHEHHE PAaBHOBECHS B
9KOCHCTEMAaX, OXPaHy BHUJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEMPHITHE JACHCTBUMN, MPUHOCIIINX BPEIl OKPYXKAIOIICH MPUPOTHOMN cpene,
yMeHHUe MPOTHO3UPOBATH HeOIaronpusTHHIC 9KOJIOTUYECKHE MOCJIC/ICTBHS
MPENPUHUMAEMBIX AEHCTBUI U TPEAOTBpANIaTh UX;

HaJU4he Pa3BUTOTO IKOJOTHYECKOTO MBITIUICHHS, YKOJOTUYECKONW KYJIbTYpPHI, OMBITA
NESATETPHOCTH JKOJIOTMUECKOW HAaNpaBJI€HHOCTH, YMEHUS PYKOBOJCTBOBAThCSI HWMHU B



[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUAIIBHOW IMPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOM JESATEIBHOCTH SKOJIOTHYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JUaJore KYJIbTYp,
CIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa B TOJIUKYJIBTYPHOM MHPE;

COBEpPLICHCTBOBAHHE  SI3BIKOBOM W YWTATEJIbCKOW  KYJIbTYpbl KaK CpeIcTBa
B3aUMOJICVCTBUS MEXIY JIFOAbMH U MO3HAHUS MHUPA;

MMOHUMAaHKE crienn(PUKy OMONOTHH KaK HayKH, OCO3HaHHS e€ poiu B (popMHUpOBAHUU
paIlMOHATILHOTO HAYYHOTO MBINUICHHS, CO3JaHUM IICJIOCTHOTO IMPEICTaBICHUS 00
OKpY)XaloIlleM MHUPE KaKk O eIUHCTBE MPHUPOJABI, YelIOBeKa M OOIIeCTBa, B IO3HAHUU
MIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPoOIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCT, B 3HAYUMOCTH OWONOTMHM IS COBPEMEHHOW IIUBUIIM3AIUU:
oOecrieueHrss HOBOTO  ypPOBHS  Pa3BUTUS  MEAWIIMHBI, CO3/IaHUE  MEPCIICKTHBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pelIaTh PeCypCHBIC MPOOIEMBI Pa3BUTHUS YEIIOBEUECTBA, TIOUCKA
MyTel BBIXOJA M3 TJIOOATBHBIX SKOJIOTHMYECKHX MpoOiIeM U oOecredeHHsl Iepexoja K
YCTOMYMBOMY pAa3BUTHIO, PALMOHAJIBHOMY HCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB H
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYUYEHUM OUOJOTHYECKUX 3HAHMM B UEISAX TOBBIIICHUS
o0miel  KyJNbTYpbl, ©CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOH  4YacTH
(YHKITMOHATTLHOW TPaMOTHOCTH 00yJaroIHXCsi, POPMUPYEMOU TTPH H3yYSHUU OHUOJIOTHH;

IMOHMMAaHUE CYIIHOCTHM METOJIOB IO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIOJydaeMble 3HAHUS JJIsi aHaIu3a M OOBSICHEHUS SBICHHMA
OKPY’KaIOIIEr0 MHUpPAa W MPOUCXOISIINX B HEM M3MEHEHUH, YMEHHUE JeaTh 0O0OCHOBAHHBIC
3aKJIFOYCHUST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMCIOIIUXCS IAHHBIX C IICJIBI0 TIOTyYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIOJIh30BaTh OMOJOTHYCCKUE 3HAHHS I PEIICHUS
po0JIeM B peallbHBIX KU3HECHHBIX CHTYAIIHSIX;

OCO3HAHME LEHHOCTH HAYYHOU JIESITEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO
Y UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTHh K HEMPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYECHUIO HOBBIX 3HAHUWA MO OWOJOTHU B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHUS yueOHOTro npeaMera « buonorusn BKIIOYAIOT:
3HaYUMBIE U1 (OPMHPOBAHHS MHPOBO33PEHHSI OOYYAIOMIUXCS MEKTUCIUILINHAPHBIE
(MexXTpenMeTHbIE) OOIIeHAYYHbIE MOHSATHUS, OTPAKAIOUINE 1IETOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U creln(uKy METOI0B MO3HAHUS, UCIIONIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO,
SHEprus, IBJICHHE, MIPOLIECC, CUCTeMa, HayYHBINA (DaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIEeNOBAaHUE, HAONIOJCHUe, H3MEPEeHHe, OJKCIEPUMEHT U JIPYTHX),
yHHUBEpCalTbHbIE y4eOHbIE NeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATUBHbIE, PETYIISITUBHBIE),
obecneunBaromue (popmupoBaHue (GyHKIMOHATBHOW TPaMOTHOCTH U COIMAIBHOM
KOMITETEHIIMH OOYYalOIIUXCS, CIIOCOOHOCTh OOYYAIOIIUXCS HCIONb30BaTh OCBOCHHBIE
MEXIUCHIUIUTMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEpCalbHbIe YUeOHbIE NEHCTBUS B
M03HABATEJILHOW U COIIMAIIbHOW MPAKTHUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMBbl CPETHETO 00IIero oopazoBaHus
JOJIKHBI OTpaXkaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMMO3HABATEJIbHBIMHU 1€HCTBUAMM:

1)0a3oBble JIOrnYecKue A1eicTBUS:

CaMOCTOSITENTLHO (OPMYIUPOBATh U AKTyalM3HPOBaATh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOb30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTUYECKOT'O MBINIIEHUs (aHauu3a,
CUHTE3a, CPaBHEHHUS, KiIacCU(UKAIMK, OOOOIICHUS), PACKPHIBATH CMBICI OHMOJIOTHMUYECKUX



MOHATUM (BBLOCNATh MX XapaKTepHbIE IPU3HAKHM, YCTaHABIMBATH CBSI3U C JIPYTUMHU
MOHSATUSAMH);

OINpEAEIATh LEIN AEATEIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA Ul OOBSICHEHUS (PAKTOB M SIBICHHH KUBOMH
IIPUPOJIBI;

CTPOUTH JIOTMUECKHUE PpACCYXACHUs (MHIYKTUBHBIEC, NIEAYKTHBHbBIE, IO aHAJIOTUN),
BBISIBISITH ~ 3aKOHOMEPHOCTM M NPOTHBOPEUHsS B  pacCMaTpPUBAEMbIX  SIBICHMUSX,
(bopMyIHpPOBATH BBIBOABI M 3aKIIFOYCHHUS;

IIPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA AJIsl MIPEICTABICHUS CYILIECTBEHHBIX CBSI3El
U OTHOIICHUH B HM3y4aeMbIX OMOJOTHMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUU PazHOTrO
poJa, BEISIBICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IJIaH peIIeHUs NpoOjeMbl C  Y4ETOM aHaluM3a HMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OLICHHUBATh PUCKU MOCIEICTBUMN AESITEIbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJIHATH PabOTy B YCIOBHUSX PEAIbHOIO, BUPTYaJIbHOTO M
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOJIEM.

2)0a30Bble HCCJE0BATEIbLCKHE 1eHCTBUS:

BJIJIETh HABbIKAMU Y4eOHO-MCCIENOBAaTEIbCKOM W TPOEKTHOM JESTEIbHOCTH,
HaBBIKAMU pa3pemieHus Npo0ieM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY
MIOMCKY METOJIOB pELIeHUs] MPAaKTUYECKUX 3a]ady, NPUMEHEHUIO pPa3IMYHbIX METOJ0B
MIO3HAHUS;

WCIO0JIb30BaTh Pa3jIUYHbIE BUIbI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaly, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B YU€OHBIX CUTYALUAX, B TOM YUCIE MIPU
CO3/IaHUU YYEOHBIX U COLIMATIBHBIX IIPOEKTOB;

dbopMUpOBAaTh HAyYHBI THII MBIIIICHUS, BIAACTh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BATEIbHON IEATEITLHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BbIIIBUraTh
TUNOoTe3y €€ pelleHMs, HaXOAWUTh apryMEHThI JJIs JO0Ka3aTelbCTBA CBOUX YTBEP)KIEHUM,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJI€ PELICHUS 3aJayd pe3yibTaTbl, KPUTUYECKH
OLIGHHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh 1I€JIEHAIPABICHHBIN MMOUCK MEpPeHOoca CPeACTB U CIOCOOOB JEHCTBUS B
poeCCUOHANBHYIO CPENy;

yMETb TMEPEHOCUTh 3HaHMS B IIO3HABATEJIbHYIO M IPAKTUYECKYIO oO0yactu
KHU3HECATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTAaTh HOBBIE WJEH, MpeAsiaraTb OpUTMHAIbHBIE MOIXOJbl U PEIICHHUs, CTaBUTh
poOJIEMBI U 3a/1a4H, JOIYCKAIOIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ undopmanmeii:

OpPUEHTHPOBATHLCS B PA3IMUHBIX UCTOYHUKAX HHPOpMALMK (TeKCTe yueOHOro mocoous,
HAay4YHO-TIOMYJISIPHOM  JHTepaType, OWOJIOTMYECKUX  CJIOBapsiX U CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax HaHHbIX, B MHTepHeTe), aHanmu3upoBaTh MHGOPMALUIO PA3IUYHBIX
BUJOB U (GOpM TMpeACTaBICHHs, KPUTHUYECKH OLIEHWBAaTh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTD;

(dbopMynrpoBaTh 3ampOChl M MPUMEHSATH pPa3IMYHbIE METOJbl MPU MOUCKE U OTOOpe
Ounosornueckoil nHpopMauu, HeOOXOAMMOM JIJIsl BBITIOJHEHHS YIEOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCTIONB30BaHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMSI PA3TUUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OpMY IMpeAcTaBiICHUS OHOIOrMYecKOi
nHpopmanuu (cxemsl, rpaduKy, TUarpamMmbl, TaOJIUIIbI, PUCYHKH U JIPYTroe);



UCIOJIb30BaTh HAYYHBIH SI3bIK B KAa4eCTBE CPEJCTBA MpH paboTe ¢ OMOIOTHYECKOM
nH(popManuel: MPUMEHITh XUMHUECKUE, (PU3NUECKHE U MATEeMAaTHICCKUE 3HAKU U CUMBOJIBI,
dbopMyIbl, abOpeBHATYpy, HOMEHKIATYpPY, HCIOJB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HAIJITHOCTH;

BJAJIETh HaBBIKAMU DPACMO3HABAHUS W 3alIUThl HHPOpPMAaLUHM, HH(OOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBJjajieHHe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU JA€HCTBUAMM:

1)o0menue:

OCYIIECTBIATh KOMMYHHMKAIIUM BO BCEX cdepax >KW3HU, AKTHBHO Yy4YacTBOBAaTh B
JMajore WIN JTUCKYCCHHM MO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJCHHUS OTHOCUTEJIBHO BBIIOJIHEHUS IpeljlaraéMoi 3a/ladu, y4UThIBaTh
MHTEPECHI M COTTIACOBAHHOCTH MO3MIIUI IPYTrHX YYaCTHUKOB IUAJIOra MU JUCKYCCUH);

pacrio3HaBaTh HeBepOalbHbIE CPEICTBA OOIICHUS, TTOHUMATh 3HAYCHHE COLMATBHBIX
3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHMS KOH(MJIMKTHBIX CHUTYyalllii, YMETb CMAr4aTh
KOH(JINKTBI U BECTU TIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOaMU OOIICHUS U B3aMMOACUCTBUS, TOHUMATh HAMEPEHUS
APYTUX JIOACH, MPOSIBISATH YBAXHUTEIHHOE OTHOLICHHE K COOECeIHUKY M B KOPPEKTHOU
dbopme hpopMynTUpOBaTH CBOM BO3PAKEHHS;

Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOIO TOYKY 3PEHMS C HMCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHasA AeTeJIbHOCTD:

MIOHUMAaTh U HMCHOJb30BaTh IPEUMYILECTBA KOMAaHJHON M WHIAUBUAYAIbHOM pabOThI
P PEIICHUH OUOJIOTUYECKON MPOOJIeMbl, 0OOCHOBBIBATH HEOOXOJUMOCTH MPUMEHEHHUS
TPYyNIOBBIX (hOPM B3aUMOJCHCTBUS IPU PEIICHUU YIeOHOH 3a/1a4H;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBHUH C Y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KayKJI0TO WICHA KOJUIEKTUBA;

IIPUHUMATH 1IEJIM COBMECTHOM JE€STEIIbHOCTH, OPraHUW30BbIBATh U KOOPJMHHPOBATh
JICUCTBUA MO €€ TOCTUKEHMIO: COCTABJIATH IUIAH JIEWCTBUM, PACIpPENENATh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAye€CTBO CBOEr0 BKJIAJa U KaXJIOT0 yYaCTHMKAa KOMaHIbl B 0OLIUIl
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE MMPOEKTHI, OLEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTHHAIIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISTh MO3UTHUBHOE CTPATETMUYECKOE IOBEIECHUE B Pa3jIMYHbIX CUTYalUAX,
MPOSABIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH HHUIIMATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMHU Pery/isiTHBHBIMU /1efiCTBUAMM:

1)camoopranusanms:

HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs BBISIBICHUS NMPOOJIEM M HUX pEUICHHsS B
KU3HEHHBIX U YYCOHBIX CUTYaIIHSIX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM II€JIEBBIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JIEHCTBUSAX M IMOCTYIKax MO OTHOIIEHHIO K JKUBOH MPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAFOIINX;

CaMOCTOATENIBHO  OCYIIECTBJIATh  ITO3HABATEIIBHYIO  JACSATENBHOCTb,  BBISABIATH
npoOyeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a7adud B 0OOpa30BaTEIbHOM
NESATETbHOCTH M )KU3HEHHBIX CUTYyAIHUsX;

CaMOCTOSITENIbHO COCTaBIISITh IJIaH pEIIeHUs MpoOJeMbl € YYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEHN M MIPEIMTOYTCHHI;

JlaBaTh OLEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JieNlaTh  OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBAaTh €ro, OpaTb OTBETCTBEHHOCTH 3a
penieHue;

OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO LIMPOKOH SPYIUIMH B Pa3HBIX
o0acTax 3HaHUH, OCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHBIA U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIAJICTh HAaBbIKAMHM I[IO3HABATENBbHOM pe(IEeKCHH KaK OCO3HAaHUS COBEpIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX pPE3YJbTaTOB M OCHOBAaHUM, HCIOJIb30BaTh
npuéMsbl peIeKCHH I OLIEHKU CUTYallld, BHIOOPA BEPHOTO PEIICHHS,

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDh PELICHNUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAINU3E PE3yNbTaTOB AEATEIbHOCTH;

3)npunsTHe ce0s M APYrHUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OLINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHble pesynpTaTbl ocBoeHHs nporpamMmbl COO 1o Ouosioruum Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienuduyeckue A yueOHoro npeaMera «buonorus» HaydHble 3HaHMS,
YMEHHUS U CHOCOOBI JEHCTBHI IO OCBOCHHUIO, MHTEPIIPETALMH U NPEoOpa30BaHUIO 3HAHMA,
BUJIbl JCSATEIBHOCTH IO IOJYYEHHI0 HOBOT'O 3HAHMS U INPUMEHEHUIO 3HAHUHU B PA3JIMYHBIX
YUEOHBIX CUTYalMsIX, @ TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C OHOJIOTHEH.
B nporpamme npeameTHbie pe3ysibTaThl MPEACTaBIEHBI 10 roJaM 00yueHHs..

IIpenmetHble pe3ynbTaThl OcBOeHMs ydeOHoro mpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MeCTe M POJNU OMOJOIMH B CHCTEME HAYYHOIO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa
U HayyHOIO0 MHPOBO33PEHUS, O BKJAJE POCCUHCKUX U 3apyOekKHbBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrMH, (GYHKIHMOHATIBHONH IPaMOTHOCTH YEJIOBEKA JUIS PEIeHHs >KU3HEHHbIX
3a1ay;

YMEHHUE PpacKpbIBaTh COJAEp)KaHHE OHOJOTMUECKUX TEPMUHOB U MOHATHI: JKU3HB,
KJIETKa, OpraHu3M, merabosin3M (OOMEH BeIIEeCTB W IpeBpallleHHe 3HEpPru), roMeocTas’
(camoperymsiius), ypOBHEBas OpraHM3allMsi IKUBBIX CHUCTEM, CaMOBOCIIPOHM3BEICHHE
(penponyKIys), HaCIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3JlaraTh OMOJOrMYECKHe TEOpHH (KJIETOYHAs, XpPOMOCOMHAs, MyTallMOHHa,
LEHTpaJIbHAs oTMa MOJEKYJsipHOi Ouosiorun), 3akoHsl (I'. Menaens, T. Moprana, H. U.
BaBuioBa) u y4eHus (0 LEHTpax MHOTrooOpas3us U MPOUCXOXKICHUS KYJIbTYPHBIX PAacTeHUN
H. 1. BaBuioBa), onpeenaTh TpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BIIaIeTh METO/IaMU HAYYHOT'O NTO3HAHUS B OMOJIOTUH: HAOJII0JJCHHE U ONMCaHNe
KMBBIX CHCTEM, IPOLIECCOB M SBJICHUMN, OpraHu3alus W IpPOBEACHUE OHOIOIMYECKOTro
JKCIIEPUMEHTA, BBIJIBUKCHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIELYyEMbIMU
BEIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX Pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATH CYLICCTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH TPOLIECCOB: OOMEHa
BEIIECTB W TPEBpallleHHs DJHEepruu B KIETKe, (OTOCUHTE3a, IUIACTHYECKOT0 H
HHEpPreTHYecKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MeH03a, OIIOIOTBOPEHUS, Pa3MHOKECHHUS,
WH/IMBUYyAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

YMEHHUE MPUMEHSTH MOJMyYeHHbIC 3HAHU U1 OOBACHEHUS OMOJIOTHYECKUX MPOIIECCOB
U SABJICHUM, Ul NPHUHATUS IPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM JKHU3HU C IICNIBIO
obecriedeHnss 0€30MaCHOCTH CBOETO 370POBbS W 3I0POBbS  OKPYXKAIOMIMX JIIOJEH,
COOJIIOJICHUSI HOPM TPaMOTHOT'O MOBEJCHHS B OKPYXKAIOLIEH MPUPOAHON cpene, MOHMMaHue
HEOO0XOMMOCTH HCIOJIB30BAHUS JTOCTHKEHUN COBPEMEHHON OHMOJOrMH M OMOTEXHOJIOTHMA
JUISL PAllMOHAJIBHOTO IIPUPOAOIIONIB30BaHNUS,

YMEHHUE pellaTh 3JEMEHTapHble T€HEeTHMUYECKHE 3aJauyd Ha MOHO- M JAUTHOpHIIHOE
CKpEUIMBaHME, CLEIUICHHOE HacleZIOBaHHE, COCTaBIATh CXEMbl MOHOTHMOPHUIHOTO
CKpELIUBaHUs IS IPEACKA3aHMs HACIIEJOBAaHUs IPU3HAKOB Y OPTaHU3MOB;



YMEHUE BBINOJHATH JIa00OpPaTOPHBIE U MPAKTUYECKHE paboThl, COOMIOAATh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOpPHBIM 000pPYIOBAHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO OHOIOTHIECKOTO
COJIep KaHusl, BKITIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS M3 PA3IMYHBIX UCTOYHHUKOB (CPEICTBA
MaccoBoi  MH(OpPMAIMK, HAYYHO-TIOMYJSIPHbIE  MaTepHajbl), OSTUYECKHE  ACHEKTHI
COBPEMEHHBIX MCCIIEJOBAHUH B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

yMEHHUE CO3[aBaTb COOCTBEHHbIC IHMCHBMEHHbIE W YCTHBIE COOOIICHHUs, 0000Imas
OMOJIOTHYECKYI0 HMH(OPMAIMIO M3 HECKOJIbKUX HWCTOYHHUKOB, TPAMOTHO HCIOJIB30BATh
MOHATUIHBIN anmapat OUOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHMsI yueOHoro npeamera «buonorus» é 11 kaacce
JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJNU OMOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa
U HAay4yHOTO MHPOBO33PEHUS, O BKJIAJE POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTHH, (PYHKIMOHAIBHONH TPAMOTHOCTH YEJIOBEKA JUIS PEIICHHs >KU3HEHHBIX
3ajay;

YMEHHUE pacKpbIBaTh COJCpKaHWE OWOJOTHYECKUX TEPMUHOB U TIOHSTHIA: BUI,
MOMYJISAUS,, TEHOQOHM,  HBOJIONMS, JABWXKYIHME CHIbl  ((PaKTOpBI)  IBOJIOIHH,
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000Pa30BaHUE, YIKOJIOTHYECKUE (DAKTOPHI, IKOCHCTEMA,
MPOAYICHTBI, KOHCYMEHTBI, PEIYIEHTHI, IeNd MUTaHHUSA, SKOJOTHYECKas MHUpaMuia,
omoreoreHo3, ouocdepa;

YMEHHE H3/aratb OWOJIOTMYECKHE Teopuu (dBomonmonHas Tteopust Y. JlapBuHna,
CHHTETHYECKAs! TEOPHUS IBOJIOIUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoIbIeBoro cxoacTea K.
M. bapa, uepenoBanus TIaBHBIX HanpasieHui u nyrei sBosmonuu A. H. CeseprioBa, yueHus
o Omochepe B. W. Bepranuckoro), onpenesisTb T'paHUIBI WX MPUMEHHAMOCTH K >KHBBIM
crcTeMaMm;

YMEHHUE BJIJICTh METOAAMHU HAYYHOTO ITO3HAHMS B OMOJIOTHH: HAOIIOIEHUE U OITMCaHHE
KHUBBIX CHCTEM, TPOLECCOB M SBJICHUH, OpPraHW3alUsl W MPOBEACHHUE OHMOIOTHYECKOTO
HKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bl, BBIABICHHE 3aBUCHMOCTH MEXIY HCCIETyEeMbIMU
BEIMYMHAMH, OOBSICHEHUE TOYYCHHBIX PE3yJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHA,
TEOPHi ¥ 32aKOHOB, YMEHHE J€JIaTh BEIBOJIBI HA OCHOBAHUH MOJYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBLICIATH CYNICCTBEHHBIE IMPHU3HAKH CTPOCHUS OWOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOIYJISIITU, TPOYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIIEHO30B U DKOCHUCTEM,
OCOOCHHOCTH TPOIIECCOB:  HACJIEJICTBEHHOM W3MEHYHMBOCTH, €CTECTBEHHOro OTOOpa,
BUZI000pa30BaHusl, MPUCIIOCOOIIEHHOCTH OPTaHU3MOB, JEHCTBUS HKOJIIOTHYECKUX (HaKTOPOB
Ha OPTaHU3MBI, MEPEHOCa BEIIECTB W IMOTOKAa DHEPTUM B IKOCHCTEMAx, aHTPOIIOTEHHBIX
W3MEHEHHI B HKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB M OMOTCOXMMHYECKHIX
LIUKJIOB B Ouocdepe;

YMEHHUE MPUMEHSTH MOydYeHHbIE 3HAaHUS IS OOBSICHEHHS OMOJIOTMYECKHX MPOIECCOB
W SIBICHUH, IS TIPUHATHS TPAKTUYECKUX PEIICHWH B TIOBCEIHEBHOW J>KM3HH C LENBIO
oOecnieueHnss 0€30MaCHOCTM CBOETO 3J0pOBbS U  3/I0POBbS  OKPYXKAIOUIUX JIIOJEH,
COOJTIOJICHHUST HOPM TPAaMOTHOTO TIOBEJICHHSI B OKPYKAIOIIEH MPUPOIHON cpefe, TOHNMaHNe
HEOOXOIMMOCTH HCIIOJIb30BAHMS TOCTI)KEHUI COBPEMEHHON OMOJIOTHU sl pallHOHAIEHOTO
MIPUPOJIOTIONE30BAHHS;

YMEHHE pellaTh JIeMEHTapHble OMOJIOrMUecKUe 3aJaul, COCTaBISATh CXEMBbI IepeHoca
BEIIECTB U SHEPTUU B KOcHcTeMax (L[eMH MUTaHus);

YMEHHE BBINOIHSTH JIa0OpaTOpPHBIE U MPaKTUYECKHe padoThl, COOMIOAATH MpaBuiIa Mpu
pabote ¢ yaeOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTUYECKH OIIEHWBATh M WHTEPIPETHPOBATH HHPOPMALIUIO OHOIOTHIECKOTO
COJIep KaHMsl, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX UCTOYHHKOB (CpeIcTBa
MaccoBOM WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepUalibl), pacCMaTpPUBaTh TJI00ATBHBIC
HKOJIOTHYECKHE TMPOOJIEMBI COBPEMEHHOCTH, (OPMHUpPOBATh IO OTHONIEHHIO K HHAM
COOCTBEHHYIO TIO3HUIIUIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIECHHS, 00001Iast
OMoIOTHYECKYI0 HMH(OPMAIIMI0 W3 HECKOJBKUX HWCTOYHHUKOB, TPaMOTHO WCIIOJB30BaTh
MOHSATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

Ne HaunmenoBanue

KoanuecTBOo 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Beero o0pa3oBaTejibHbIE PeCypPChI
I MporpaMmMabl padoThbI padoThbI
1 buonorus kak Hayka 2 0.5 brbmorexa LIOK
e ' https://m.edso0.ru/7f41¢c292
5 ’KuBbIe CHCTEMEBI U UX 1 bubmuorexa [JOK
OpraHHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKUHA COCTaB U 3 1 bubmuorexa [JOK
CTPOCHHUE KJICTKH https://m.edsoo.ru/7f41¢c292
4 KusuenesaTeabHOCTh 6 bubnnoreka IIOK
KJICTKH https://m.edsoo.ru/7f41c292
P
5 Hftzzme:::Hje 5 L bubmmoteka [IOK
ALY https://m.edso0.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
;| o[ o | B
' https://m.edso0.ru/7f41¢c292
OpraHU3MOB
7 CernekIusi OpraHu3MOB. 3 bubmuorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢292
8 p BHOE BhEMS 1 bubmuorexa [JOK
CIEPBHOC BpE https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOTPAMME



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

11 KJTACC

HaumeHoBaHue Koau4vecTBo yacoB
Ne DJlIeKTpOoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmsbl padoThI padoThI
1 OBOJIIOIIMOHHASA 9 1 bu6mmoreka [JOK
onoorus https://m.edsoo.ru/7f41cc74
, Bo3HukHOBEeHUE U ; . BuGmoreka LIOK
PESBITHE U3t ' https://m.edsoo.ru/7f41cc74
Ha 3emie
0]
3 ofra;zfoMb;: 5 1 bubmuoreka [JOK
Py B https://m.edsoo.ru/7f41cc74
cpena
Co006
4 KO(; T;:TB;II/I 9 bubmuoreka [JOK
JHOTIOTITCCKHE https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 p BHOE BOEMS 5 bu6mmorekxa [IOK
C3CPBHOE Bpe https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[NPOTPAMME



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

MPOBEPSIEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOH ITPOI'PAMMBI

10 KJIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

ChopmupoBaHHOCTh 3HAHUN O MecT€ M pPOJIM OHOJIIOTUU B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (DOPMHUpPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHONH KapTUHBI MHpa MU HAay4HOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCUHCKMX M 3apyOeKHBIX Y4YEHBIX-OMOJOIOB B pa3BUTHE
O6uosnoruy; (GYHKIMOHATBHOW TPaMOTHOCTM YeJOBeKa JJIsi pelIeHUus
KU3HEHHBIX 3a7a4

YMeHue packpbIBaTh CoOJlep:KaHue OMOJIOTMYECKHMX TEPMUHOB M TOHSATHH:
KHU3Hb, KJIETKa, OpraHu3M; MeTabonu3M (0OMEH BELIECTB M MpeBpalleHue
SHEPTUH), TOMEOCTa3 (CaMOpEryJslus), YPOBHEBas OpraHM3aIUs KUBBIX
CHUCTEM, CaMOBOCIpPOM3BEJACHHE (PEHNpOAYKLHMsI), HACIEICTBEHHOCTb,
W3MEHUYUBOCTb, POCT M Pa3BUTHE

YMmenue wusnaratb OMOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas,
MytauuoHHas), 3akoHbl (I. Menpens, T. Moprana, H.1. BaBunoBa) u
yueHus: (0 ULEHTpaXx MHOrooOpasusi M MPOHCXOXKACHUS KYyIbTYPHBIX
pacrennit H.M. BaBuiioBa), omnpenensTe rpaHHUIbl MX IPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BiIaaeTh METOOaMHU HAaY4YHOTI'O ITO3HAHUS B Oounoyoruu (Ha6J’IIOI[eHI/Ie
U OIIMCAHUC JKHUBBIX CHUCTEM, IIPOLUCCCOB U HBHeHHﬁ; opranuzanuvss Hu
IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUKCHUC THIIOTC3bI;
BBISIBJICHUC 3aBUCUMOCTH MCKAY HCCICAYCMBIMU BCIIMUNHAMU, 00BsICHEHHE
MOJIYUYCHHBIX PEC3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ n
3daKOHOB; YMCHUC NCJIATh BbIBOJIbI HA OCHOBAHUU ITOJTYYCHHBIX pe3y.]'IBTaTOB)

YMeHHe BBIIETATh CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IIPOKAPHOT U
OYKapuoT, OJHOKJIICTOYHBIX U MHOTI'OKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTH
MpoIlecCOB OOMEHa BEHIECTB M IPEBpAIlEHUS] DHEPIHMH B  KIETKE,
doTocuHTE3a, MIACTUYECKOTO M IHEPreTHYecKOro oOMeHa, XEMOCHHTE3a,
MHTO3a, ME€I03a, OIUIOJIOTBOPEHHUS, PA3MHOXKEHUSA, WHANBUIYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€HE3)

YMmenue IMPUMCHSATDH NOJYUYCHHBIC 3HAHUA JJIS O0OBSICHEHHSI OMOJIOTHYECKUX
nmponeccos U SIBHCHHﬁ, IJId OPUHATUA TPAKTUYCCKUX pCIJ_ICHI/Iﬁ B
MOBCEAHEBHOM JKM3HH B IEIIX obecreueHnsT 0E30MaCHOCTH CBOETO
3A0POBbA U 3N0POBBS OKPYIKAOIINUX JIIO,Z[eﬁ, COGJ’IIO)ICHI/IH HOPM I'paMOTHOT'O
IIOBCICHHUA B Oprxca}omeﬁ HpHpOHHOﬁ cpeac; MOHUMAaHUEe HCOGXOIII/IMOCTI/I
HCIIOJIb30BaHUSA JOCTHKESHUM COBpeMCHHOﬁ OHOJIOTUH M OMOTEXHOJIOTHH




AJI palfMOHAJIBHOT'O IMPHUPOAO0IIOJIB30BaAHUS

YMeHue pemarb 3JEMEHTApHBIE TE€HETUYECKHE 3aJadd Ha MOHO- H
IUTHOPUAHOE CKPELIMBAHUE, CLCIUICHHOE HAcIe0BAaHUE; COCTaBIISATh
CXE€MBbl MOHOTMOPUHOTO CKPEUIMBAHMS U TPEACKA3aHUs HACIICHOBAHUS
IIPU3HAKOB y OPraHU3MOB

YMeHHe BBINOJNHATH J1a00paTOpHbIE W MPAaKTUYeCKHe paboThI, COOII0AATh
MpaBujia Ipu padoTe ¢ y4eOHBIM U JTa00PaTOPHBIM 000PYAOBAHHEM

YMeHHe KPUTHYECKH OLEHHBATh M WHTEPHPETHPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO COJEpPKAHMS, BKIIOYAIOIIYIO TCEBJIOHAYYHBIC 3HAHUS W3
paznuuHbiX uctouyHukoB (CMU, Hay4yHO-mOmyJsipHblE MaTepHalbl);
THYECKUE aCTEeKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OMOJIOTHUH, MEIUIIUHE,
OMOTEXHOJIOTHH
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YMeHue cosnaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHUSA,
0000mas OMONIOTUYECKYI0 HMH(OpPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmnapaT OMOJIOrHH

11 KJIACC

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

ChopMupoBaHHOCTh 3HAHUI O MeCTe U pOJM OHOJIOIMH B CHUCTEME
HaY4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOI KapTUHBl MHMpa W HAyYHOIO MHPOBO33pPEHHS; O
BKJIaJIe POCCHMCKMX U 3apyOeKHBIX Y4YEHBIX-OMOJIOIOB B pa3BUTHE
O6uonorny; (QyHKIMOHAIBHOM TPaMOTHOCTH 4eJIOBEKa sl peLIeHHs
KU3HEHHBIX 33124

YMeHue packpbIBaTh COJIepKaHuEe OMOJOTUYECKHX TEPMHHOB U MOHSATHM:
BUJ, TOMYJALMS, T€HO(POH[, HBOJIOLHUSA, IBWXKYLIME CHIBI ((PaKTOpbI)
HBOJIIOIMM,  MPUCIIOCOOJIEHHOCTh  OPTaHM3MOB,  BHJI000pa3oBaHUE,
IKOJIOTUYECKHE (aKTOpbl, HKOCHCTEMA, TMPOAYLEHTHI, KOHCYMEHTHI,
peAyLEeHThl, LeNH MHUTaHUs, 3KOJOTrMYecKas NHUpaMuaa, OHOreolEeHO3,
ouocdepa

YMeHue u3narath OHOJIOTMYECKHE TEOpUM (9BOJIIOIIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAsI TEOPHUs IBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apomeimeBoro  cxoxctBa K.M. Bopa, uepemoBaHHS — TJIaBHBIX
HanpaBneHud u myrtedt sBomonmu A.H. CeBeprioBa, yueHus o 6uocdepe
B.U. BepHajickoro), onpenensaTh paHUIbBl UX MPUMEHHUMOCTU K KHBBIM
cucTeMam

VYMeHue BiIageTb MeTodaMHu HAay4YHOr'o IIO3HAHHA B Oouonoruu




(HaOnrofieHHe W OINHMCAaHWe JKUBBIX CHCTEM, IPOIECCOB U SIBICHUN;
OpraHu3aIys 1 MpoBeieHne OMOIOrMYECKOT0 SKCIIEPUMEHTA, BHIBUKECHHE
TUIOTE3bl; BBIABICHNE 3aBUCUMOCTH MEX]y UCCIEAYEMbIMU BEIHMUYMHAMU,
OOBsICHEHHE TIONYYEHHBIX pPE3yJbTaTOB, HCIOJIb30BAHHBIX HAayYHBIX
MOHATHUM, TEOpPUHl M 3aKOHOB; YMEHHUE [elaTh BBIBOJABI Ha OCHOBAHUU
MOJIyYEHHBIX PE3yIbTaTOB)

YMeHue BBIICNATh CYIIECTBEHHBIE NMPU3HAKH CTPOCHUS OMOJOTHYECKUX
00BEKTOB: BHUJIOB, MOIYJISALUI, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOIEHO30B U HKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO orbopa, BU000pa30BaHUs,
pUCIOCOOICHHOCTH OPTaHU3MOB, ACHCTBUS SKOJIOTHYECKUX (PaKTOPOB HA
OpraHu3MBbl, IEPEeHOCa BEIIECTB M IOTOKAa JHEPTUU B HKOCHUCTEMAX,
AQHTPOIIOIEHHBIX HM3MEHEHUH B  JKOCUCTEMAax CBOEH MECTHOCTH,
KPYrOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX IIUKIIOB B Onocdepe

YMeHue IMIPUMCHATDb IMMOJIYYCHHBIC 3HaHHUA JIA 00BSACHEHHS
OMOJIOTUYECKHUX IIpoueCcCoB H HBHeHHﬁ, IJIA NPUHATHA ITPAKTHYCCKUX
peH_IeHI/Iﬁ B HOBCCHHGBHOﬁ JKHU3HHM B LCIIIX obecreyeHnss 0e30MacHOCTH
CBOCTO 3J0pPOBbA H 3A0POBBA OKPYKAKOIINUX J'IIOI[Gﬁ, CO6J'II-OI[€HI/I$I HOpM
I'PaMOTHOT'O IIOBCACHHUA B OKPY)KaIOIHeﬁ HpHpOI[HOﬁ cpeac; IMMOHUMAaHUC
HeO6XOI[I/IMOCTI/I HUCIOJb30BAHUS JOCTHIKCHUU COBpeMeHHOﬁ OHoJI0run
JJIA paiOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

YMeHue pemaTh 3JIEMEHTApHbIE OMOJIOTMYECKHE 3a/adyM, COCTaBIAThH
CXEMBbI [IEpEHOCA BEUIECTB M SHEPIUU B AKOCHCTEMaX (LI€NU MUTAHMS])

YMeHue BBINONHATE J1a00paTOpHbIe U MPAKTUYECKUE PabOThl, COONIIOIATh
npaBuia Ipu paboTre ¢ yueOHbBIM U JJaOOPaTOPHBIM 000PYAOBaHUEM

YMeHMe KpUTHYECKH OIIEHWBAaTh W HWHTEPHPETHPOBATh HH(OPMAIHIO
OMOJIOTMYECKOT0 COJIepKAHNUS, BKIFOYAOLIYIO MICEBJAOHAYYHbIE 3HAHUS U3
pa3nuyHbIX ucToyHMKOB (CMU, HayuHO-momyJsipHblE MaTepuabl);
paccMaTpuBaTh IJI00albHBIE HKOJOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOLIEHHIO K HUM COOCTBEHHYIO MO3UIIUIO
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VYMeHne co3naBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 HMH(POPMAIMI0 M3 HECKOJbKUX HWCTOYHHUKOB,
IrPaMOTHO UCIIOJB30BaTh MOHATHHHBIN anmapar OMOJI0THI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

buonorus xak Hayka

11

buonorus — Hayka o xuBoi npupoje. Pons Ouonoruu B opMUPOBAaHUN COBPEMEHHOM
HAy4YHOU KapTUHBI Mupa. CucreMa OMOJOTHYEeCKIX HAyK

1.2

Metoasl TO3HaHMS KUBOW MPUPOAbl  (HAONIOJEHUE, SKCIEPUMEHT, OIMCaHUE,
u3MepeHue, Kiaccuukanus, MoJICIHPOBAHUE, CTaTUCTHUYECKas 00paboTKa JaHHBIX )

JKuBble cucTeMbl U UX OpraHu3anusa

2.1

XKusbie cucrempl (O6MOCHMCTEMBI) Kak TMpeaMeT wu3ydeHus Ouonoruu. CpoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHM  oOpraHuzanuu  OMOCUCTEM:  MOJIEKYJISIPHO-TEHETUYECKHM,  KJIETOYHbIH,
OpraHU3MEHHBIH, MOMYISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OnocdepHbIit

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMHYECKUM COCTaB KIJICTKH. XUMHUYECKHE OJICMCHTHBI: MAaKpO3JICMCHTBI,
MUKPOIJICMCHTEI. Bona u MUHCPAJIBbHBIC BCIICCTBA. CDYHKI_II/II/I BOJbI U MHUHCPAJIBbHBIX
BCIICCTB B KIICTKC. HOI[,Z[CP)K&HI/IG OCMOTHYECKOI'0 OajaHca

3.2

benku. CoctaB u cTpoeHune O€lKOB. AMHUHOKUCIOTBI — MOHOMEpPHI OEIKOB.
HezameHnMble M 3aMeHMMble aMHHOKHMCIOTHI. AMMHOKHCIOTHBIM coCTaB. YpPOBHH
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MepBUYHAsl, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAs
CTPYKTypa). XUMHYECKHE CBOMCTBA OeNKOB. bruonorndyeckue GyHKIMN OETKOB.
®epMeHTHl — Ouonornueckue karaiausatopbl. CTpoeHue (epMeHTa: aKTHBHBIA LEHTP,
cyoctparHas cneuuduuHoctb. Kodepmentsl. Buramunbel. Otinuus ¢epmMeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB

3.3

VYrneBoasl: MoOHOcaxapuibl (TJIIOKO3a, pubo3a M J1€30KCcMpuO03a), AucaxapHibl
(caxapo3a, JlakTo3a) M HoJMcaxapuabl  (Kpaxmalsl, TIJIMKOT€H, LEJIII0JI03a).
buonornyeckne GyHKIUHU YIIE€BOIOB.

Junuapl: TpUrIMUepuasl, crepousl, (ochomunuasl. ['uapodunbHO-TUAPOPOOHEIE
cBoiictBa. buonornyeckue ¢yHkiuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OEJIKOB U
JIMIHJOB KaK HCTOYHUKOB DHEPTUU

3.4

Hyxnennoseie kucnore: JJHK u PHK. Hykieotmael — MOHOMEpBI HYKJIEHMHOBBIX
kucnot. Ctpoenue u ¢pyukuu JIHK. Ctpoenue u ¢pynknun PHK. AT®: crpoenue u

byHKIIN

3.5

[uTonorus — Hayka o kierke. Kiierounast reopusi. MeTopl H3y4eHuUs KIETOK

3.6

Knerka xak OCJIOCTHaA JKHBasgd CHCTCMA. OGH.[I/IC IpHU3HAKHU KIJICTOK: 3aMKHYTas




HapykHas MemOpana, mosiekynbl JIHK kak renernyeckuii ammapar, cMCTeMa CHHTE3a
Oenka

3.7

Tumbl KJIETOK: SyKapHOTHUECKass W mpokapuoruyeckas. OcoOEHHOCTH CTpPOEHUS
MPOKapUOTHUYECKOM KiteTku. Kierounas crenka Oakrepuii. CTpOCHHE 2YKapUOTUUYECKOM
KJIeTKH. OCHOBHBIE OTIIMYMS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIHUKC, UX (YHKIIHU.
[Ina3maruyeckas memOpana, e€ cBoiicTBa W (pyHkuuu. LlurtomnasMa u e€ opraHoumbl.
OnHomeMOpaHHBIE OpraHOMIbl KIETKU: sHAorazmarudeckas cerb (OIIC), ammapar
lonbmxu, mu3zocomsl. [TomyaBTOHOMHBIE OpraHOMABI KJIETKH: MUTOXOHJAPHH, IJIACTUIBI.
[Ipoucxoxxaenne MUTOXOHApHM U mactu. Bunsl miactun. HememOpaHHbIe opraHOUIbI
KJIETKH: PUOOCOMBI, KJIETOUHBIA LEHTP, PECHUYKHU, KTYTHUKU. DYHKIMH OPraHOM]IOB
KJIIeTKH. Brirtouenust

3.9

SAnpo — perynaropubli ueHtp Kietku. CrpoeHue snupa: snaepHas 000y04Ka,
KapuoIuiadMa, XpoMaTuH, AAPbIINIKO. XpOMOCOMLI

3.10

TpaHcnopT BEHIECTB B KIIETKE

>KI/I3H€I[C$[TCJH)HOCTI) KIJIICTKH

4.1

OOmen BemiecTB, HWIM MeTabomM3M. AccUMWIANUS (IUIACTUYECKUH OOMEH) U
TUCCUMIJISALMS  (PHEPTeTUYCCKUH OOMEH) — JIB€ CTOPOHBI EIMHOTO TIpolecca
Metabonmu3ma. Tumbsl oOMeHa BemiecTB: aBTOTPo(HBIA W TerepoTpodHbIil. Ponb
(dbepMeHTOB B 0OOMEHE BEIIECTB ¥ MTPEBPAIEHIH YHEPTHH B KIIETKE

4.2

dorocunTe3. CBeroBas W TeMHOBas (a3el ¢doTocuHTe3a. Peaknuu ¢oTocHHTE3A.
DddexktuBHOCTh PoTOCHHTE3a. 3HAUCHHE (DOTOCUHTE3A I KU3HHM Ha 3emuie. BiausHue
ycIoBUil cpenbl Ha (DOTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpyIolue OakTepuu. 3HaYeHHEe XeMOCUHTe3a Ui JKU3HH Ha
3emie

4.3

DHepreTudeckuii oOMeH B  KkjeTke. Pacmieryienue BemecTB, BBbIAEIEHUE W
aKKyMYJINDOBAaHME SHEPIUM B KJIETKE. JTambl 3HEpPreTudeckoro odmeHa. [mkonus.
bpoxxenue u ero Buuel. KucinoponHoe okuciaeHHe, WIM KIETOYHOE JbIXaHHE.
O hEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA

4.4

Peakuuu martpuunoro cuHteza. ['enermueckas undopmanus u [IHK. Peanuzanus
TeHeTUYeCKO wuHpopManmuu B KIeTKe. [eHeTHYecKWii KOO H €ero CBOICTBa.
Tpanckpunuuss — wmarpuunblii cuHTe3 PHK. Tpancnsauus — OuocuHTes Oenka.
Koaupoanue amuHOkucaot. Pons pubocoM B GnocuHTe3e Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Hcrtopus otkpeitus Bupyco (/1.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS U KU3HEACATEIHHOCTH BUPYCOB. bakTepuodarmu.
bonesHn pacteHuid, JKMBOTHBIX UM YEJOBEKAa, BbI3bIBa€MbIe BHpycamHu. Bupyc
ummyHozepuiuta yenoBeka (BUY) — Bosz6ymutens CIIM[a. IlpodunakTtuxa
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

PasMHOkXeHME 1 HHIUBULYAIbHOE PA3BUTHE OPraHU3MOB




5.1

Kierounslii nukiI, WM >KU3HEHHBIM HUKT KiIeTKu. MHTepdaza m murtos. [lpomeccsr,
nporekatomue B uHTepdaze. Perumkamus — peaknus matpuanoro cuHTeza JIHK.
CtpoeHue XxpoMocoM. XPOMOCOMHBIN HAOOp — KapHUOTHIIL. JIUIUIONTHBIA U TarIOU THBII
XpOMOCOMHBIE HaOophl. Xpomatuibl. lLluToMOornyeckue OCHOBBI PA3MHOXKEHUS H
WHUBUAYAIBHOTO Pa3BUTHUS OPTaHU3MOB.

Henenue xietku — murto3. Cranguu murtosza. [Ipouecchl, mpoucxoisiiyue Ha pa3HbIX
CTaIuAX MUTO3a. buonornueckuii cMpICa MUTO3a

5.2

@opmbl  pa3sMHOXKEHMS OpraHM3MOB: Oecmonoe U 1mojoBoe. Buasl OGecrosoro
pa3MHOXXEHHUA:  JCJICHUE  HAJIBOE, I[IOYKOBAHWE OJHO- U  MHOIOKJIETOYHBIX,
CIIOpo0oOpa3oBaHME, BETeTATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAUY€HHUE JJIs1 CEIEKIUU

5.3

[TonoBoe pa3MHOXEHHUE, €r0 OTINYHUSI OT OECITOI0rO.
Metio3. Craauu Mmeio3a. IIporiecchl, mpoucxoasdmme Ha cTraausx meiosa. [loBenenue
XpoMocoM B Meiio3e. KpoccuHroBep. brosornyeckuii cMpIC ¥ 3HaYCHUE MeH03a

5.4

["ameTorenes — mpoiecc 00pa3oBaHMsI ITOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE JKeTe3H:
CEMCHHHUKN U SHUYHUKHU. O6pa3OBaHI/I€ U PAa3sBUTHUC TIIOJIOBBIX KIJIIETOK — TIaMCT
(cnepmaro3ou, sIMIEKIIETKa) — crepmaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHUS
SHULEKIIETOK B criepMaTo3ou10B. OmiogoTBopenne. [laprenorenes

5.5

NunuBuayanbHoe pa3ButHe (OHTOTEHE3). DMOpPUOHAIBLHOE pPa3BUTHE (IMOPHOTEHE3).
Oranel  SMOpPHOHAJIBHOIO Pa3BUTHS y TO3BOHOYHBIX IKHUBOTHBIX: JIPOOJICHHE,
racTpyJisius, OpraHoreHes. [TocTamOproHabEHOE pa3BUTHE. Turbr
MOCTAMOPHOHAIILHOTO Pa3BUTHS: MPSIMOE, HETIPsiMOe (JIMUMHOYHOE). BivsiHue cpenbl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CHOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC YPOICTBA.

Poct u pasButue pacrenuil. OHTOTeHE3 IIBETKOBOTO PACTEHMS: CTPOCHHUE CEMEHH,
CTaJIUU Pa3BUTHUS

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTb OPraHN3MOB

6.1

[Ipeamer m 3agaum reHeTWKH. McTopus pa3BUTHS TeHETHKH. Bkinax poccuickux u
3apyOeXHBIX YUYEHBIX B pa3BUTHE N€HETHKU. MeToJbl TeHETUKU (THOPUIOIOTHUYECKH,
LUTOT€HETUYECKUH, MOJIEKYJIIpHO-TeHeTHUeCKUii). OCHOBHbIE T€HETHYECKHE MOHSITHS.
I'eHeTn4eckas CHMBOJIMKA, HCIIOJIb3yEMasl B CXEMaxX CKPEIIMBAHUN

6.2

3aKOHOMEPHOCTH  HACIIe/IOBaHHWsI  MPH3HAKOB, YCTaHOBJIEHHbIe [. Menaenem.
MOHOTHOPHUIHOE CKpEIIMBaHHE. 3aKOH €JIMHO00pa3usi THOPHUIOB MEPBOTO IMOKOJICHHS.
[TpaBu0 TOMHHHUPOBaHUS. 3aKOH pPaCIIEIUICHHUS MMPU3HAKOB. [ UTIOTE3a YUCTOTHI TaMeT.
[TosmHOE ¥ HEMOJHOE TOMHUHUPOBAHUE.

JIuruOpuaHOe CKpeUIMBaHWE. 3aKOH HE3aBUCHMOTO HACJICJOBaHUS IMPHU3HAKOB.
[{uTOoreHeTHUECKUE  OCHOBBI  JUTHOPUIAHOTO  CKPEIIMBaHUS.  AHAIU3UPYIOIICEe
cCKpeliBanue. VIcronb30BaHHE AHATU3UPYIOMICTO CKPEUIUBAHHS YIS ONPEICICHUS
FeHOTHIIa 0co0HU

6.3

CuemnnieHHoe HacjenoBaHue mpu3HakoB. PaGora T. Moprana 1o CHEMIEHHOMY
HaclleIoBaHUIO IeHoB. HapyleHue cremneHus reHOB B Pe3yibTaTe KPOCCHHIOBEPA.
XpOMOCOMHasi TEOPHS HACIIEACTBEHHOCTH. | eHeTuueckue KapThl.




I'eneruka nosia. XpoMOCOMHOE ONpeAesICHUE MoJia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['oMmorameTHbIe U reTeporaMeTHbie OpraHnu3Mbl. HacnegoBanve npu3HaKoB, CLHEMICHHBIX
C MOJIOM

6.4

N3menunBOCTh. Buabl M3MEHUYMBOCTH: HEHACJIECACTBEHHAs W HacCleACTBEHHas. Poub
cpeabl B HEHACIEICTBEHHOM HM3MEHUMBOCTH. XapaKTEpUCTHKA MOANU(DUKAMOHHON
M3MEHYMBOCTH. BapuanuoHHbpli psAx M BapualuMoHHas Kpuas. Hopma peakuuun
npu3Haka. KoinuecTBeHHBbIE M KAa4YeCTBEHHBIE IPHU3HAKM U HX HOpPMa pEaKluu.
CpoiicTBa MOTU(UKAIIMOHHONW U3MEHYUBOCTH

6.5

Hacnencreennas, WIn reHOTUIINYEeCcKas, U3MEHYUBOCTb. Komb6unarupHas
W3MEHYUBOCTh. Meli03 U MOJIO0BOM MPOLECC — OCHOBA KOMOWHATUBHOM M3MEHUYHUBOCTH.
Myrtaunonnass wu3MeHuMBOCTh. Kiaccudukaruss myrtanuili: T€HHbIE XPOMOCOMHBIE,
reHoMHele. Yacrota W TOpUYMHBI MyTanuid. MyrareHHbie  (QakToOpbl.  3aKOH
TOMOJIOTMYECKUX PSAIOB B HacenCcTBeHHOM n3meHunBocty H.M. BaBunosa

6.6

I'enetnka yenoBeka. Kapuwotunm wyenoBeka. OCHOBHBIE METOJABl T€HETHKH YEJIOBEKA:
reHEAIOTHYEeCKUM, OJM3HEIOBBIN, IIMTOTCHETUYECKUN, OMOXUMHYECKUN, MOJICKYIISIPHO-
TCHETUYCCKHIA. CoBpemMeHHOE ompeieseHre TCHOTHIIA: IMOJIHOTCHOMHOE
CEKBCHUPOBAHME, TI'E€HOTUIIMPOBaHWE, B TOM uyuciae ¢ nomouipro [II[{P-ananusa.
HacnencrBenunle 3a001€BaHus YeJIOBEKA: T'€HHbIE 00JIE3HM, OOIE3HH C HACIEICTBEHHOMN
MIPEIPACIIONOKEHHOCTRI0, XPOMOCOMHEIC Oosie3HH. CoMaTHYecKue W TeHEPATUBHBIC
Mytanud. [IpUHIOHIEI 370pOBOTO Oo0Opa3a JKW3HH, TUATHOCTHKH, MPOPUIAKTHKA U
JICYCHUST TCHETHYSCKUX  Ooje3Hell. MeIuKo-TeHeTHYeCKoe  KOHCYJIBTHPOBAHHUE.
3HaYeHHE MEAUIIMHCKON TEeHETHKHM B TPEAOTBPAIICHUU U JICUCHUU TEHETHYECKUX
3a00JIeBaHUI YeI0BEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa M Ipolecc. 3apoKIeHUE CENIEKIIMK U JoMecTukanus. Yuyenue H.1.
BaBuioBa o 1ieHTpax NporCcXOoKACHUS 1 MHOT00Opa3us KyJabTYpHBIX pacTeHHi. LleHTpsl
MIPOUCXOKACHUS JOMAIIHUX )KMBOTHBIX. COpT, MOpoJa, MTaMM

7.2

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBIN M MHAUBUIAYATbHBIN OTOOPHI B CENEKIINU
pacTeHud W KUBOTHBIX. OleHKa JKCTephepa. BIM3KOPOJICTBEHHOE CKpEUIMBAHHE —
uHOpuauHT. Yucras nunusa. CKpeluBaHue YUCTHIX JMHUN. ['eTeposuc, nim rudpuaHas
cuna. HepoacrBenHoe ckpemmuBanue — ayropunuur. OtmnanéHHas rudpunuzanus u eé
ycriexd. VICKyCCTBEHHBIM MyTareéHe3 M TMOJYYEHHE MOJUIUIONAOB. JlocTmxkeHus
CEJIEKIIUU PACTEHMI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHas WH)KEHepus. OTalbl CO3AAHMS
pexomOunantHo JIHK w Tpancrenneix opranusmoB. KierouHas uHXeHEpHs.
Knerounsle KynbTypbl. MHUKpPOKJIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SIMICTBEHHBIX ~ OpPraHM3MOB. OKOJIOTUYECKHE W
stryeckue mpobsemsl. MO — renetndyecku MOIUGHUIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

DBOJOLMOHHAS OUOIOTUS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbctBa sBononuu. IlaneoHTonmoruueckue: MoCieqOBaTEIbHOCTD MOSBICHUS
BUJIOB B MAaJICOHTOJIOTMYECKOMN JIETONMUCH, NepexonHbie ¢opMmbl. buoreorpaduueckue:
CXOACTBO M paznuuue (ayH U (Qop MaTEepUKOB M OCTPOBOB. DMOPHOIOTMYECKHE:
CXOACTBAa M pa3inyusi 3MOPHOHOB pPa3HbIX BHJIOB MO3BOHOYHBIX. CpaBHUTENHHO-
aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJOTHYHbIE, PYJUMEHTApHbIE OpPraHbl, aTaBU3MBIL.
MonekynsipHO-OMOXUMUYECKHE: CXOACTBO MEXaHM3MOB HACJIEICTBEHHOCTU U OCHOBHBIX
MeTaboIMUECKUX MyTeil y BCEX OpraHu3MOB

1.2

OpomtonmonHas Teopuss Y. Jlapeuna. Ilpennocbuik BO3HMKHOBEHHS JapBUHU3MA.
JIBIDKyIEe CWIJIBI SBOJIOUMH BHIOB 1Mo JlapBUHY (M30BITOYHOE pa3MHOKEHHE MpU
OTPaHMYECHHOCTH  PECypCcoOB,  HeompeaenéHHas  M3MEHYMBOCTb, Ooppba  3a
CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOP)

13

Cunrernueckast Teopusi oBomorud  (CTD) u  OCHOBHblE €€  IMOJIOKEHHS.
Muxkpososmrorus. [lomynsanus kak eIMHUIA BUAA U IBOJIOLUN

14

JIBrkyme cuibl ((hakTOphl) SBOIIONUHN BUAOB B Mpupojae. MyTalMoHHBIN mpolece U
KOMOWHATHBHAS MU3MEHYHMBOCTb. [lomynsiinoHHbIe BOJNHBI U Jpeiid reHoB. M3omsmus u
murpanus. EcrectBeHHbII 0oTOOp — Hampapustomuil ¢axkrop 3Bomonuu. DopMmel
€CTECTBEHHOT'0 0TOOpA.

[IpucnocoOneHHOCT, ~ OpraHU3MOB  Kak  pe3yiapTaT  3Bojouuu.  [Ipumepsr
MpUCTIOCOOTIEHUH Yy OpraHn3mMoB. ApoMop(}o3bl ¥ UIM0AJalTaI|H.

Bun u Bupoo6pazoBanue. Kpurepun Buma. OcHOBHblE (OpMBI BHI000pa30BAHUSA:
reorpauueckoe, 3K0JI0rHuecKoe

1.5

MaKpOC)BOJ'IIOI_II/ISI. (DOpMBI 9BOJJIIOINHA q)HJIeTI/I‘lCCKaSI, AUBEPICHTHAs, KOHBCPI'CHTHAs,
TapaJijiCjibHasl. HeO6paTI/IMOCTB 9BOJIOIIMH

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4YHBI€ TIPEICTABICHUS O 3aPOXKACHUU KU3HU. Hay4yHble THIIOTE36I BOSHUKHOBEHMS
XKM3HM Ha 3emse: abuoreHe3 W MaHcHnepMus. XHUMHYECKas  HBOJIOLMSL.
OKCIIEpUMEHTAIBHOE MOATBEP)KJIEHUE XUMHUYECKOM dBomronuu. HaudanpHble dTamnsl
6uosiornyeckoii sBomonuu. I'mnoreza PHK-mupa. IlepBble KIETKH M MX HBOJIOIMSL.
DopMHUpPOBaHNE OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Paseutne xu3Hm Ha 3emne mno spam u nepuogaM. Karapxeil. Apxeickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa u e€ mepuobl: KeMOPUHUCKII, OPIOBUKCKUH,
CUIYpUHCKHM, IEBOHCKHM, KaMEHHOYTOJIbHBIM, NEpMCKHA. Me3o30Mckas 3pa u €€
IIEPUOJIBI: TPUACOBBIN, FOPCKUI, MEJIOBOM.




KaliHo3oiickast 3pa U €€ mepuojbl: MajJeOreHOBbINA, HEOT€HOBBIN, AHTPOMOTECHOBBIM.
XapakTepucTuKa KiIuMaTa U reoJIoTHYecKuX MpoueccoB. OCHOBHBIE 3Tallbl SBOJIIOIUH
pPaCTUTENBLHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl y pACTeHHH U KUBOTHBIX.
[TosiBneHue, pacuBeT U BEBIMUPAHUE TPYII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHu4ecKoro MMpa Kak oTpaxxeHue 3Booui. OCHOBHBIE CUCTEMATHUECKUE
IPYIIIBI OPraHU3MOB

24

DOBoironUsl 4enoBeKa. AHTPONOJOrusi Kak Hayka. Pa3BuTue mpelncTaBieHHN O
MIPOUCXOXKACHUN YesoBeka. MeToapl u3yueHus: antpornorene3a. CXoACcTBa U pazIuuus
YesioBeKa U KUBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKA.

HBuwxymue cunbl ((axTopsl) anTpornoreHeza. HacnencTBeHHass H3MEHYMBOCTH H
ecTecTBeHHbI 0TOOp. OOIIecTBEHHBIN 00pa3 »W3HU, W3TOTOBJICHHE OPYIUil Tpyza,
MBIIIJICHHUE, PeUb

2.5

OcCHOBHbIE CTAJMHM U BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeloBeK yMEIbIi,
Yenosek npsmoxondmui, Yenosek Heanuepranbckui, Yemosek pasymubiid. Haxoaxu
HCKOIIAEMBbIX OCTAHKOB, BpeMs CYIIECTBOBAaHMs, 0O0JIaCTh paclpOCTpaHEHUs, O0bEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUs

2.6

Yenoseueckue packl. OCHOBHbBIE OOJbIIINE PAChl: eBponeouHas (eBpas3uiickas), Herpo-
aBCTpajouHasi (SKBATOpHANbHAs), MOHTOJIOMAHAs (a3UMaTCKO-aMepHKaHCKas). YUepTsl
MPHUCTIOCOOJICHHOCTH MPEJCTaBUTENEH YeTOBEUECKUX pac K yCIOBHSIM CYIIECTBOBAHUSI.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXKaromias cpeaa

3.1

DKoJorus Kak Hayka. 3aJadyd M pas3/enbl 3KOoJOTuu. MeToJpl 3KOJOTHYecKUX
uccienoBaHuil. OJkosoruyeckoe MupoBo33peHue. Cpenbl OOUTaHUS OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AylIHAA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonornyeckue ¢axtopbl. Knaccugukaius skonoruyeckux (akropoB: abHOTHYECKHE,
OMOTHUYECKHUE U aHTPOIOreHHbIe. JleiCTBUE SKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI

3.3

AOuoTndeckne (akTophl: CBET, TeMIlepaTypa, BIAKHOCTh. DOTONEPUOAU3M.
[IpucnocoOnenust opraHM3MOB K JIEHCTBUIO aOMOTHYECKUX (akTOpoB. buonmornyeckue

PUTMBI

3.4

buotnueckue (I)aKTOpLI. Buast OMOTHYCCKHUX B3aUMOOCHCTBHUM: KOHKYpPCHIUA,
XHUITHUYCCTBO, napa3nuTuim, MYTYyaJlu3M, KOMMCHCaJIU3M (HaXJ'Ie6HI/I‘IeCTBO,
KBapTI/IpaHTCTBO), aMCHCaJIN3M, HCﬁTpaHH3M. 3HayeHue OMOTHYECKUX B3aUMOACHUCTBUI
JI CYHICCTBOBAHUS OPTraHU3MOB B ITPUPOJHBIX COO6H.[CCTB8.X

3.5

OKOJIOTHYCCKHE XapaKTCPUCTHUKU TMOMYJIALUHA. OCHOBHBIC IIOKAa3aTeIn MIOIMyJIAINN
YUCJICHHOCTD, INIOTHOCTb, POXIACMOCTh, CMCPTHOCTL, IMIPUPOCT, MUTpALIHL. JII/IHaMI/IKa

YU CJICHHOCTHU MOITYJIAINN U eé peryisinusa

COO6H_ICCTBa 1 3KOJOTMYCCKUEC CUCTEMbI




4.1

CooOmectBO  opraHu3mMoB —  OworeHo3. CTpyKTypsl OHOIIEHO3a:  BHUOBas,
MPOCTPaHCTBEHHAs, TpoduuecKkas (muiieBas). Bumbl-noMmuHanThl. CBsI3M B OHOIICHO3E

4.2

DKkonoruveckre cucrteMbl (dkocuctembl). [loHsiTHE 00 3KOCHCTEME M OHMOTEOICHO3E.
q)YHKI_II/IOHaHBHBIe KOMITOHCHTBI 3KOCUCTCMBI: MMPOAYUCHTBI, KOHCYMCHTBI, PCAYLICHTHI.
KpyroBopor BemiecTB M IMOTOK JHEPTUU B 3Kocucteme. Tpoduueckue (MuUIIEBbIC)
YPOBHU 3KOCUCTCMBI. HI/IH_IGBBIG e U CCTH. OCHOBHBIE ITOKa3aTEIM 3KOCUCTEMBI:
Oouomacca, MPOAYKIMA. OKOJOTMYECKHE MHUPAMUIBI: MPOAYKIHH, YHCICHHOCTH,
6uomaccel. CBOICTBA IKOCUCTEM: YCTOMUUBOCTB, CaMOpEryJisiius, passutue. Cykieccus

4.3

[Ipupoanbie 3KOoCHCTEMBL. DKOCHUCTEMBI 03Ep MU pEeK. DKOCUCTEMa XBOMHOIO WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE KOCUCTEMBI. ATPO3KOCHCTEMBI. Y pOOIKOCUCTEMBI. bruonoruueckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopaznoobpasue kak akrop ycroiuuBoctu s3kocucteM. CoxpaHeHre OMOIOTHYECKOTO
paszHooOpasus Ha 3emiie

4.4

VYuenue B.U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB u CTpykTypa OHOChEpHI.
XKusoe BemectBo u ero ¢yakmun. OcobOeHHOCTH Onocdepsl Kak TI00aIBbHON
9KOCHUCTEMBI. J[MHaMIUecKoe paBHOBeCHE U oOpaTHas cBsi3b B Ouocdepe. Kpyropoporst
BCIIECTB M OMOrCOXMMHUYECKUE IMKIIBI JJIEMEHTOB (yriiepoja, a3ora). 30HAILHOCTb
onochepsl. OCHOBHBIC OMOMBI CYIITH

4.5

YenoeuectBO B Ouocdepe 3emnn. AHTPONOreHHbIE H3MEHEHUs B Ouocdepe.
I'mobanpHbIEe HKOIOTHYECKHE TPOOIIEMBI.

OcHOBa palMOHAIBLHOIO YIPABJIECHHUS NPUPOJHBIMU PECYPCAMHM M MX MCIIOJIb30BAHHUE.
JlocTrkeHust GMOJIOTHH U OXpaHa MPHUPOIbI
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