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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaborke mporpaMMbl MO OHUOJIOTHMH TEOPETUYECKYI0 OCHOBY IS
ONpeNeNeHUsl MOAX0J0B K (OPMHUPOBAHHUIO COAEpKaHUS y4ueOHOro IMpeaMera
«buomorus» cocraBuimu: KoHUentyaideHble nosnoxenus @OIoOC COO o
B3aUMOOOYCJIOBJIEHHOCTU  II€l€H, coAepKaHus, pe3yJbTaToB OOy4YEeHHUS W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX LETSIX U
MPUHITUIIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero oOpazoBanuss B Poccuiickoii denepanum, a Takke TMOJIOKEHHUSI O
cnerudrke 6MoOTHH, €€ 3HAYCHUU B TIO3HAHHUH KUBOW MPUPOIBI U 00eCIiey eHUU
CYIIIECTBOBaHUS 4YejioBeuecKkoro oodmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM,
orpe/ieNIeHbl OCHOBHBIE ()YHKIIMH MPOTrpaMMBbl IO OHOJIOTUH U €€ CTPYKTYpaA.

[Iporpamma 1o Owuosioruu JaéT MpeACTaBICHHE O Iensax, 00 oOuen
CTparerun OOy4YeHHs, BOCIUTAHUS W Pa3BUTHS OOYYAIOIMIMXCS CpeJICTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o00s3aTenbHOE MPEIMETHOE
COJlepXaHUe, €ro CTPYKTYypy, pacopelelieHHue [0 pa3fenam H  TeMaw,
PEKOMEHIYEMYIO TMOCIeA0BATEILHOCTh U3YyYEHUs Yy4eOHOro Martepuayia ¢ yu4€Tom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa3oBaTEIHLHOTO
npoiiecca, BO3PACTHBIX OCOOCHHOCTEH 00yUdaronuxcsl.

B nporpammMe mo OWOJIOTMM TakKe YYMTBIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yJbTaram
oOyyeHuss B (POpMUPOBAHMM OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEILHOM
JEeSTEIbHOCTU/YU4EeOHbIX JCHCTBUI 00ydYaronMxcsi MO OCBOEHUIO COAEp KaHUs
OMOJIOTHYECKOTr0 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 xnaccel, 0a30BbIil ypOBEHb) peann30BaH
MPUHIUII TPEEMCTBEHHOCTH B HM3y4Y€HUU OWoOJIOruu, Ojarojaps 4emMy B He
MpOCMAaTPUBAETCSd HAMPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBA3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOI'0 MHUPOBO33pEHUS, LEHHOCTHBIX
OpPUEHTAIIMI JIMYHOCTH, YKOJOTUIECKOTO MBIIIJICHUS, TPEJCTABICHUIN O 3J0POBOM
o0Opa3e KU3HM M OEpeKHBIM OTHOILICHHEM K OKpYXKalolled MNpUpOIHOM cpee.
[TosToMy Hapsiay ¢ u3ydeHHeM OOIIEOMOTOTHYECKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHUH KUBBIX CUCTEM PA3HOTO PaHra M CYU[HOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOLECCOB B MpOrpaMMe Mo OMOJIOTMH YJEJIE€HO BHUMAaHHE HCIIOJb30BaHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCEIHEBHOW U3HU ISl PELICHUs MPUKIAAHBIX 3a]ay, B
TOM 4YHuclie: MPO(HUIIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHMI YelIOBEKa, MEIUKO-
TCHETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKH
11eJIeCO00pa3HOr0 TOBEJCHUSI B OKPYKAIOIIECH MPUPOJHOM cpele, aHaim3a
BIIUSIHUSI XO3SIUCTBEHHOM NIESITEIHLHOCTH YEJIOBEKAa Ha COCTOSIHUE TPUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJIEHNE BHUMAHHS K MPUKJIATHON HAMPaBICHHOCTH
yueOHoro npeamera «buonorusy MpoAMKTOBAHO HEOOXOIUMOCTHhIO 00€CTICUCHUS



YCJIOBHY JIJIL pEIICHUs] OHOM U3 aKTyaJbHBIX 3a7ad IIKOJILHOTO OMOJIOTUYECKOTO
oOpa3oBaHusi, KOTOpas mpeamnosnaraer ¢GopMHpOBaHHWE Yy  OOydaroImuxcs
CIIOCOOHOCTU aQaNTUPOBAThCA K U3MEHEHHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpa.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMS 3aHMMAET BaXKHOE
Mecto. OHa oOecrneunBaeT (POpPMHUPOBAHUE Y OOYUYAIOUIUXCS MPEICTABICHUN O
HAy4YHOW KapTHHE MHUpa, PACIIUPAET U 0000IIaeT 3HAHMUS O KUBOU Tpupoje, eé
OTJIMYUTEIBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3aIlMd U DBOJIIOIUHU, CO3MAET
yCIOBHSL  JJisi:  TIO3HAHMSI  3aKOHOB  JKMBOM  MPUPOABL,  (POPMHUPOBAHUS
(GyHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro obpasza
KU3HU, SKOJOTMUECKOT0 MBIIICHUS, IIEHHOCTHOIO OTHOIICHUSI K KUBOU MIPUPOJIC
U YEJIOBEKY.

bonbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJIsl pelIeHUs BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ady  CpelHero  odmero oOpa3oBaHUsA,  COLHUAIU3ALUU
oOyuatomuxcs. M3yyenue Ouonoruu obecreynBaeT yciaoBus AJig (pOpMUPOBaAHUS
WHTEJUIEKTYaJ bHbIX, KOMMYHHUKAIIMOHHBIX M HH(POPMAIMOHHBIX HABBIKOB,
ACTETHYECKOW KYIbTYpbI, CIIOCOOCTBYET WMHTErpALMHM OMOJOTMYECKHX 3HAHWH C
MPECTAaBICHUSIMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3HKU, XUMUU
u reorpaduu. Ha3zpaHHbIC TONOXKEHUS O TpeAHA3HAYCHUH y4YEOHOro mpeaMeTa
«buonorus» COCTaBWJIM OCHOBY [IJIsi ONpEACCHUs IMOAXOIOB K OTOOpy H
CTPYKTYpPUPOBAHHUIO €r0 COAEpKaHWs, TMPEACTABICHHOTO B MporpaMMme Io
OMOJIOTHH.

Ot60p conepxanus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C TMO3UIUN KYJIbTypOCOOOpPAa3HOIO IMOJAXO0/Ja, B COOTBETCTBUH C
KOTOpBbIM OOy4aroniyecss AOJDKHBl OCBOUTh 3HAHMS M YMEHMS, 3HAYUMBbIE MJIs
dbopmupoBaHuss 0oO0Mmed KyJIbTYphl, OINPEACISIONINE aJeKBAaTHOE TOBEJCHUE
YeJIOBEKa B OKPYKAIOIIEH MPUPOIHON cpene, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU M TIPAKTHYECKON NesaTenbHOCTH. Oco0oe MECTO B ATOW cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJEPIKaHUsl, KOTOPhIE CIIYXKAT OCHOBOMU JJis1 (hOPMUPOBAHUS
MPEICTaBICHUNA O COBPEMEHHOW eCTECTBEHHO-HAyYHOH KapTUHE MHUpa W
IIEHHOCTHBIX  OpPHEHTAlUAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'YMaHU3alUH
OMOJIOTHYECKOTr0 00pa30BaHUs.

CTpyKTypupOBaHUE COJlepKaHUsI ydeOHOro Marepuajia B MpPOrpaMme o
OMOJIOTMH OCYIIECTBIEHO C Y4ETOM MPUOPUTETHOIO 3HAUCHHUS 3HAHUK 00
OTJIMYUTEITBHBIX 0COOCHHOCTSX KHBOM MPUPOJIBI, O €€ YPOBHEBOM OpPraHu3alluyl U
HBOJTIOLIUUA. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mpeamera «buomorusy»
BBIJICJICHBI CIIEAYIOIIME COoAepKaTebHbie TMHUM: «buosnorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHusy, «Kietka kak Ouosiormyeckas cuctemMa», «OpraHusm Kak



Oouosnoruyeckas cucremay, «Cucrema U MHOroo0Opasue OpraHH4ecKOro MUpay,
«IBOIIOIHS )KUBOU MPUPOJBI, « IKOCUCTEMBI U IMPUCYIIUE UM 3aKOHOMEPHOCTH.

[enp um3ydyeHuss yuebHoro mpeamera «buonorus» Ha 06a30BOM ypoBHE —
OBJIaJIcHUE  OOYyYaloIMMUCS 3HAHUSAMHU O  CTPYKTYPHO-(YHKIIMOHAJILHON
OpraHM3allMy JKUBBIX CHUCTEM pA3HOr0 paHra W NpUOOpeTeHue YyMEHUMU
UCIOb30BaTh ATU 3HAHUS JJIS TPAMOTHBIX JCHCTBUN B OTHOIICHHUH OOBEKTOB
’KUBOUW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HECHHBIX TTPOOJIEM.

JocTwxkenue mnenu uzydeHus: yueonoro npeamera «buonorus» Ha 6azoBoM
ypoBHE 00ecreurnBaeTcs peuieHueM CIeIyIOIuX 3a1au:

OCBOEHHE O00YYaIOIUMHUCA CHUCTEMBbl 3HAHUM O OMOJIOTMYECKUX TEOpHSX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBujax, CIyKaluuXx OCHOBOU
g (popMUPOBAHMS MPEACTABICHUN O €CTECTBEHHO-HAy4YHOW KapTUHE MHUpa, O
METO/1aX Hay4YHOI'O MO3HaHUs, CTPOCHUH, MHOT000pa3uu U OCOOEHHOCTSIX KHUBbIX
CUCTEM Pa3HOr0 YPOBHS OpPTaHM3allNH, BBIIAIONINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTHH;

dbopMupoBaHue y OO0Yy4arOMUXCS TO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX W
TBOPUYECKMX CIIOCOOHOCTEH B MpoOIlecCCe aHaIM3a JAHHBIX O IYTSX DPa3BUTHUS B
OMOJIOTUM HAyYHBIX B3IJIANIOB, UACH M TMOAXOJOB K H3YYCHHUIO KUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHU3aIliy;

CTaHOBJICHHME Yy oOOyyamommxcs oOmell KyabTypbl, (QYHKIHOHAIBHOU
IrPaMOTHOCTH, Pa3BUTUE YMEHUN OOBACHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa >KUBOW MPUPOJbl HAa OCHOBAHUM 3HAHUM M OIbITA, MOJYYEHHBIX MPHU
M3y4EeHUU OMOJIOTHH;

dbopMupoBaHue y OOy4JalOIUXCSd YMEHHA WIUTIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUYECKON [EATEIHHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTHH;

BOCHHUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJIOBEKOM >KHBOMU
IpUPOAbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOIICHHS K HEel, COOJIIOIEHU S STUYECKUX
HOPM IpH NMPOBEJAEHUU OMOJOTUYECKUX UCCIIEIOBAHUM;

OCO3HAaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHMM JJIi TOBBIIMICHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpBbI, 11 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS;

NpUMEHEeHUE TPUOOPETEHHBIX 3HAHUW U YMEHUHN B MOBCEIHEBHOM KU3HU JIJIS
OLIEHKH MOCJIEJICTBUN CBOEH EATEIbHOCTH MO OTHOIIEHHIO K OKpYXalollel cpeae,
COOCTBEHHOMY 37I0pOBbI0, OOOCHOBaHME U COOJIIOJIEHHE Mep MPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero obmiero o0OpazoBanus y4eOHBIN npeamer «buonorusy,
u3ydyaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS 00s13aTEIbHBIM YYEOHBIM MTPEIMETOM.



Jlnst uzyduenus Ouonoruu Ha 6a30BOM YPOBHE CpeTHEro o0I1ero oopa3oBaHus
orBoautcs 68 yacos: B 10 ximacce — 34 4gaca (1 gac B Henmemo), B 11 ximacce — 34
yaca (1 gac B Henento).



COJEPKAHUE OBYUEHUSA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
IPYTUMU €CTECTBEHHBIMU HayKaMu, (pUI0oCOPHUEN, ITUKOM, ICTETUKON U MPaBOM.
Pons Owuosiorun B (QOpMHUPOBAHMH COBPEMEHHOM HAay4YHOM KapTUHBI MHUpa.
CucremMa OMOJIOTUYECKHX HAYK.

MeToabl mOo3HaHUS KUBOU MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, Kiaccuukaius, MOJCINPOBaHUE, CTaTHCTUYecKas o0paborka
JAHHBIX ).

JdemMoHcTpanuu:

[Hoprpetsr: Y. dapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u ®@. Kpuk.

Tabmubl U cxembl: «MeTo bl TO3HAHU ST YKUBOW MTPUPOJIBI».

JlaGopaTopHble 1 NpaKTHYeCKUe PadOThI:

[Tpaktnueckas pabora Ne 1. «Vcmonb3oBaHHWE pa3TUYHBIX METOJOB TPH
W3Y4YCHUH OMOJOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cuCTEMbI M UX OPTraHU3ALMS.

’Kuswie cucrempl (OMOCUCTEMBI) KaK MpeaMeET u3yueHust ouonoruu. Otaudue
HUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IMOMYJIALIUOHHO-
BHUJIOBOM, DKOCHCTEMHBIN (OMOTeOIeHOTHIECKUi), OMoCchepHBIil.

JleMmoHcTpanuu:

Tabnuipl 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HU», «YPOBHU OpraHU3AIUU
KUBOU IIPUPOIBIY.

O6opynoBanue: moaens Mojekyisl [JHK.

Tema 3. XuMHuuyecKHil COCTAB M CTPOEHHUE KJIETKH.

XUMHYECKUNA COCTAB KJIETKA. XUMHYECKUE DIIEMEHTBI. MAaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbBIE BENIECTBA.

OyHKIMKM BOABI M MHUHEPAIbHBIX BenlecTB B kierke. [lognepxanue
OCMOTHYECKOro OasiaHca.

benku. CocraB u crpoeHue 0enKoB. AMUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHuMble U 3aMEHUMbIE aMUHOKHUCIOTHl. AMHUHOKHCIIOTHBIN cOCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MepBUYHAsA, BTOpPUYHAS, TpPETHYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBoiicTBa OeikoB. buosornueckue
byHKIIMU OENKOB.



depMeHTHl — OuWosornmueckue Karanmsatopel. CtpoeHue QepmenTa:
aKTUBHBIN 1EHTp, cyoOcTpartHas cnenuduunocts. Kodepmentsl. BuramuHsbl.
Otnuunst GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.

VYraeBoapl: MoHoOcaxapuabl  (TJIIOKO3a, pubo3a ©  JI€30KCHpH003a),
aucaxapuapl  (caxaposa, JakTo3a) MW IodMcaxapuabl  (Kpaxmaj, TJIMKOTEH,
11eJIII0J103a). bronornyeckre GyHKIIUN yTIIEBOAOB.

Jlunuael:  Tpuraunepuasl, ¢Gochommnuasl, crepouabl. [uapoduUIbHO-
ruapodoOHbIe  cBoiicTBa. buomorumdeckue QyHkium aunugoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIUTIUJIOB KaK HICTOYHUKOB YHEPTUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hykneoruasl — MOHOMEpHI
HykJIenHoBbIX KucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u ¢pynkiuun PHK.
Buaer PHK. AT®: ctpoenue u GyHKIIHH.

[uronorus — Hayka o kietke. Kinertounas teopust — mpumep B3auMOACHCTBUS
unei u GakToB B HAYYHOM MO3HAHUU. MeTOo/Ibl U3yUEHHUSI KIETKH.

Knerka kak mesnoctHas >kuBas cuctema. OOmMe NPU3HAKK KIETOK:
3aMKHYyTas HapykHas MemOpana, moJiekynsl JJHK kak reHernueckuil ammapar,
CUCTEeMa CHHTe3a OeKa.

Tunbel KIETOK: JyKapuoTH4Yeckas M mpokapuorudeckas. OcoOeHHOCTH
CTPOCHHUSI MPOKAPUOTHUECKON KiieTku. Kiterounass creHka Oakrepuii. CTpoeHHE
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIWYHS PACTUTEIbHOH, XUBOTHOU H
rpUOHOMN KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, X
¢dbyukuuu. [InasmaTtnueckas memoOpana, e€ cBorictBa u ¢pyHkiuu. [{uTonnasma u eé
opranousibl. OnHoMmeMOpaHnHbie opranounabl kieTku: OIIC, ammapar I'onbmxw,
nu3ocoMbl. [loyaBTOHOMHBIE OpPraHOWIbl KJIETKH: MHUTOXOHAPHUM, TLJIACTHIBI.
[Tpourcxoxaenne MHUTOXOHApUM u tuactua. Buael mmactua. HememOpanHbIC
OpPraHOMWIbl KJETKH: PHUOOCOMBI, KJICTOYHBIA IIEHTpP, LCHTPUOIU, PECHUYKH,
KryTuku. OyHKIIMU OpraHOUA0B KJIETKU. BKiItoueHusl.

Anpo — perynsatopHblil neHTp kietku. CTpoeHue siapa: siaepHas o00JouKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEMIECTB B KJIETKE.

JleMmoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. lllneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneieHue XMMHYECKHUX JJIEMEHTOB B  HEXHUBOU
npuponae», «PacnpeneneHne XuMHUUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAELH.

Tabmunpl u cxembl: «llepuoguyeckass TabauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOoJIeKyIbl BOJIbI», «bruocunTes 6enkay, «CTpoeHrne MOJeKyJIbl OelKay,
«Ctpoenne pepmenta», «Hyknennosbie kucnotel. JJHK», «CTpoeHune moiiexyinbl



AT®», «CtpoeHne 3ykapuOTHYECKON KIIETKN», «CTpoeHuEe KUBOTHOU KIETKN,
«CTpoeHHe pacTUTENbHOU KIETKH», «CTpoeHHE NPOKAPUOTUUYECKON KIIETKWY,
«CTpoeHnue sapa KIeTKn», «YTIAeBOAbD, «JIMnuabn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpyAOBaHUE sl MPOBEACHUS
HAOJNIOJIEHUN, H3MEPEHUN, HSKCIEPUMEHTOB, MHKpPOMpenaparbl PacTUTEIbHBIX,
KUBOTHBIX U OaKTepHaIbHBIX KJIETOK.

JlaGopaTopHble N NpaKTHYeCKHUe PadOThI:

JlabopatopHass pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMePe aMHIa3bl UM KaTalas3bl)y.

Jlabopatopuass pabora No 2. «M3ydyeHue CTpPOCHHSI KIETOK PACTEHUI,
KUBOTHBIX M OaKTEepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErnaparax u Ux
OMMCAHUE.

Tema 4. ZKKuzHeaesATeJIbHOCTDh KJICTKH.

OOMeH BellecTB, WM MeTa0oIu3M. AccuMuisinus (II1acTUYeCKuid 0OMeH) U
JUCCUMWIIALINS (SHEPreTUYECKHii OOMEH) — JBE€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W HSHEPrUd B IMOHUMAHHUU
MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTpOdHBIN U reTepoTpodHbiii. Poib depmeHTOB
B 0OMEHE BEIEeCTB U IIPEBPAI[EHUN YHEPTUHU B KIICTKE.

®orocunte3. CperoBas u TemHOBasg ¢a3pl (oTocuHTEe3a. Peakiuu
dbotocuntesa. IpdeKTUBHOCTh (HOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JJIs JKU3HHU
Ha 3emie. BiusiHue ycnoBuid cpenbl Ha (OTOCUHTE3 M CIIOCOOBI MOBBILICHUS €T0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUU.

XeMocHUHTe3. XEeMOCHUHTE3UpYIolue OaKkTepuu. 3HAaUeHUE XEeMOCHHTE3a IJIs
KU3HU Ha 3eMJIe.

DHepreTuyeckuii oOMeH B KJeTKe. PacieruieHue BellecTB, BBIACICHUE U
aKKyMYyJIMPOBAaHHE OJHEPrMM B KJETKE. OTalbl HHEPreTUYECKoro oOMeHa.
I'mukomus. bpoxkenue u ero Buabl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHOE dbochopunupoBanue. OddeKkTHBHOCTH
HEPTETUYECKOro OOMEHa.

Peakiuu wmarpuunoro cunrte3a. ['‘eHetmueckas undopmarus u JIHK.
Peanuzanusi reHeruyeckoil MHpopManuu B KIeTKe. ['eHeTMUeCKud KOJ M €ro
cBoiictBa. Tpanckpuniusi — matpuunbiii cunte3 PHK. Tpancnsuus — 6uocunres
Oenka. Otamnbl TpaHcusaiuu. KoaupoBanHue aMHHOKUCTOT. Poms pubocoMm B
OouocuHTE3€e OerKa.

Hexknerounsie Gpopmbl xku3uu — BUpychl. Uctopus oTkpsiTus Bupycos (. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS U IKU3ZHEHHOI'O IIMKJIAa BUPYCOB.
baktepnodaru. bone3Hu pacTeHuil, >KHBOTHBIX W UEIIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedunura uenoeka (BUY) — BozOyaurens CIIU]a.



OOparHast ~ TpaHCKpUNIMs, peBepraza W uWHTerpasa. Illpodunakruxa
pacnpoCTpaHeHHsI BUPYCHBIX 3a00JICBaHUM.

JeMmoHCcTpanuu:

[Toptpetsi: H. K. Konwsuos, /. . UBanoBckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tumel muTaHus», «MeTabonusm», «MUTOXOHAPHUSY,
«JHepreTuueckuit oomMen», «Xioporacty, «®Dorocuntedn, «Ctpoenue JIHK»,
«Ctpoenue u QyHKIIMOHUPOBaHKE reHay, «CuHTe3 0enkay, « 'eHeTHUeCKUn Koy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nukia Bupyca CIIN/]a,
OakTepuodaray, «Pemmkamus JTHK.

Ob6opynoBanue: monenu-anmmkanuu «Yasoenne JHK u Tpanckpuniusy»,
«buocuntes 0enkay, «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KierouHslif UMK, WIM KU3HEHHBIM LUK kieTkd. WHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaroue B uHTepdasze. Perukamuss — peakuuss MaTpUYHOIO
cunteza JHK. Crpoenue xpomocoM. XpOMOCOMHBIM HaboOp — KapUOTHIL.
Jlunmon 1 b1 174 rarJION IHBIN XPOMOCOMHBIE  HAaOOPBI. XpoMaTuasl.
[{uromornyeckue OCHOBBI PAa3MHOXEHHS W  HUHIAWBUIYAJIBHOIO  Pa3BUTHUS
OpPraHU3MOB.

Henenue xierku — muto3. Ctaauum mutosza. Ilpoiecchl, npoucxoasiue Ha
pPa3HbIX CTAAUAX MUTO3a. BUOJOTHYECKHIT CMBICIT MUTO3A.

[Iporpammupyemast rubeiib KIETKU — aromnTo3.

dopMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe U moJjioBoe. Buasl Oecrnonoro
Pa3MHOXEHMS: [EJICHUE HaJBOE, IOYKOBAHME OJHO- U MHOIOKJIETOYHBIX,
CHOpo0oOpa3zoBaHUE, BET€TaTUBHOE Pa3MHOKEHHE. MICKyCCTBEHHOE KIIOHMPOBAaHUE
OpPraHU3MOB, €r0 3HAYCHUE JJIS1 CEJICKLIHH.

[TomoBoe pa3sMHOXKEHHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Craguu meiiosa. Ilpouecchl, mpoucxoisuiMe Ha CTaAusix Meio3a.
IToBenenne xpomocoMm B Menosze. KpoccuHroBep. bHONOrMYECKUN CMBICT H
3HAYECHUE MENO03a.

["ameTorene3 — mporecc 0OOpa3OBaHUsI TMOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeie kene3bl: CEeMEHHUKU U sSMYHUKU. OOpa3oBaHUE U Pa3BUTUE MOJIOBBIX
KJIETOK — TaMmeT (CrmepMaTo30ull, SMIeKJIeTKa) — CIepMaToreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpOEHUS SUILEKIETOK M crnepMaTo30ouaoB. OIIOAOTBOPEHHUE.
ITaprenorenes.

NunuBunyansHoe pa3Buthe (OHTOT€HE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTtanbl 3MOPUOHATBHOIO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npobieHue, racTpyisiusi, opraHoreHes. [locTamOpuoHanbHOE pa3BUTHE. TUIIBI
MOCTAMOPHOHAIIBHOTO pa3BUTHSI: TpsMOe, HempsiMoe (JMuuHouyHOoe). BrusiHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOECHUE
CEMEHHM, CTaJIUN PA3BUTHSL.

JlemoHcTpanuu:

Tabmumbsl 1 cxeMbl: «DOpMBI Pa3MHOXKEHHS OPraHU3MoOBY», «JlBoliHOE
OMJIOJJOTBOPEHUE Yy 1IBETKOBBIX pacTeHuil», «BereratuBHoe pa3MHOXKEHHUE
pactenuii», «Jlenenue kieTkn Oaktepuit», «CTpOEHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsnii nuukm», «Penmukanus JHK», «Mutos3y,
«Meiio3y, «IIpsimoe u HenpsiMOe pa3BUTHEY, «I'aMeTOoreHe3 y MIIEKONMUTAIONIUX U
4yenoBeKa», «OCHOBHBIE CTaIUA OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKpOIpenaparhbl «Cnepmaro3onisl
MJICKOMUTAOLIETO», «SiuekneTka miuekonuTarouero», «KapnoknHes B KIETKax
KOpEIIKa JyKa», MAarHuTHas MOJEb-alIuiukanusa «/lereHue kietkn», MOJelb
JIHK, monens MeTadazHON XpOMOCOMBI.

JlaGopaTopHbIe M IpaKTHYeCKUe PadOThI:

Jlabopatopnass pabora Ne 3. «HaGmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnast pab6ora Ne 4. «lM3ydeHue CTPOCHHS TOJOBBIX KIJIETOK Ha
TOTOBBIX MUKPONpPENapaTaxy.

Tema 6. HaciieiCTBEHHOCTh M U3MEHYUBOCTh OPTraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTuku. Poss nuronorun
U AMOpPHUOJIOTMM B CTAHOBJICHUM T€HETHKU. Bkiag poccuilckux U 3apyOeKHBIX
V4EHBIX B pa3BUTUE TEHETHKU. MeToAbl TEeHETHKU (TuOpHUI0JI0THYECKUH,
LIUTOT€HETUUECKUM, MOJEKYJISIpHO-TeHETH4YeCKUil). (OCHOBHBIE TI'€HETHUECKHUE
noHsATHs. ['eneTnueckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKpelluBaHUuM.

3aKOHOMEPHOCTH HACJIEOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHuenem.
MonoruOpuaHoe CKpenBaHue. 3aKoH eAuHOooOpas3usi THOPUIOB TMEPBOTO
nokosienus. IIpaBuno poMuHHpoBaHUsS. 3aKOH pACIICHJICHUS TPU3HAKOB.
I'unoresa unuctoTel ramer. [loyiHOE U HEMOTHOE JOMUHUPOBAHHUE.

JlurnbpuaHoe  CKpelrBaHMe. 3aKOH  HE3aBUCHMOTO  HaCedOBaHUS
npu3HakoB.  lluTroreHernueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEUIUBAHMSL.
AHanusupymroniee cKkpelmunBane. Fcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTSL OTIpE/IeTICHUSI TEHOTHUIIa OCOOH.

CueruieHHOe  HaclieoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapyllieHue clernieHus TeHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAasi TEOpHUsI HACIEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.



['eneruka mosia. XpoOMOCOMHOE OIpeeNIeHUE 1Moja. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omorameTHble W TreTeporaMmeTHbie OpraHu3mbl. HacnemoBanwue
MPU3HAKOB, CLEIJICHHBIX C ITOJIOM.

N3menunBOCTh. BH1bl NI3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIEICTBEHHAS.
Pome  cpenpl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEpPUCTUKA
MOIY (PUKAIIMOHHOW U3MEHUYMBOCTH. BapualiioHHBIN s U BapHalliOHHAS KpUBasl.
Hopma peakunm npusHaka. KoJM4eCTBEHHbIE M KAYE€CTBEHHBIC MPU3HAKA M HX
HOopMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencTBenHas, WM TEHOTUIHYECKAs, HM3MEHYMBOCTh. KoMOWHAaTHBHAas
W3MEHYMBOCTh. MeHo3 © TMOJOBOM TMpolecc — OCHOBAa KOMOMHATHUBHOMU
M3MEHYMBOCTU. MyTanroHHas u3MeHYnBoCTh. Kiaccudukaiust MmyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa u nmpuunHbl MyTaiuid. Myrtarenusie (hakTopsbl.
3aKOH TOMOJIOTHYECKHUX PSIJI0B B HacjeacTBeHHOU n3MenunBoctu H. Y. BaBumoga.

BHesnepHast HaclIeICTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka denoBeka. Kapumorun uenoBeka. OCHOBHBIE METOJbI T€HETHUKH
YeJIOBEKA: T'eHEeaOrnueCKui, OJM3HCIIOBBIM, IMTOrCHETHYECKIU M, OMOXUMHYCCKHUH,
MOJIEKYJIAPHO-TE€HETUYECKU . CoBpeMeHHOE ONpeJIeICHUE FeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-anamu3a. HaciencTtBenHble 3a00JIeBaHUS 4YeJIOBEKAa: TI'E€HHBIC OO0JIE3HH,
00JIe3HH C HACIEICTBEHHOW IPEIPACIOIOKEHHOCTHIO, XPOMOCOMHBIE OO0JIC3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBBIE KJETKU. [IpuHIUIIBI
3I0pOBOT'0 00pa3a KU3HHU, TUATHOCTUKH, MPOPHUIAKTUKHA U JICUCHUS TEHETHIECKUX
Oosie3Hel. MenMKO-TeHETUYECKOE KOHCYJbTUPOBAHHUE. 3HAUYCHHUE MEIUITUHCKON
T€HETUKHU B IPEAOTBPAILICHUH U JICICHUHU T€HETUUECKUX 3a00JIEBaHU I YeJIOBEKA.

JdemoHcTpanuu:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmumet  u cxeMbl:  «MOHOTHOPHIHOE  CKpellMBaHUE U €ro
ATOT€HETUYECKAs OCHOBA», «3aKOH pACIICNJEHUS W €ro IUTOr€HETUYeCKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpeuuBaHUE»,
«lluTonornueckue OCHOBBI JIUTHOPH THOTO CKpELIUBAHUY, «Meiio3y,
«B3auMOIENCTBUE AJUICNIbHBIX TE€HOB», «l'€HeTu4YecKue KapThl pPacCTECHUM,
KUBOTHBIX M 4eJIOBeKa», «['eHeTuka moja», «3aKOHOMEPHOCTH HAaCJEeIO0BaHUS,
CUCIUJIEHHOTO C TojaoM», «KapuoTurel YenoBeKa MW KUBOTHBIX», «Buabl
U3MEHYMBOCTHY», «MoaudukanronHas W3MEHYMBOCTh», «HacnemoBanue pesyc-
bakTopay, «I'eHeTuka rpymnn KpoBu», «MyTalmoHHast ©3MEHUUBOCTh».

O6opynoBanue: MOJEIU-aNIUIMKAUU «MOHOTUOPUAHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanuey, «Jlurndbpunnoe ckpemuBanue», «llepekpécrt



XpOMOCOM», MHUKPOCKON W MHKpompenapar «Jlpozodwmiay (HOpMma, MyTanuu
(bOpMBI KPBLIILEB M OKPACKH TeJIa), TepOapuii «I"opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

Jlabopatopnast pabora No 5. «M3yueHue pe3ynbTaroB MOHOTHOPHUIIHOTO U
JUTHOPUTHOTO CKPEIIMBaHUS Y 1P030(dUIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopras padota Ne 6. «M3yueHne MoauUKAITMOHHON U3MEHUYMBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO psiia M BApUAIMOHHON KPUBOM.

JlabopartopHast pabora Ne 7. «AHaIM3 MyTauuid y Apo30QHUIbl HA TOTOBBIX
MHKpOIpenaparax».

[lpaktuueckas padora No 2. «CocraBieHwe M aHAJIU3 POJOCIOBHBIX
YEI0BEKaY.

Tema 7. Cenexkuusi opranHu3MoB. OCHOBbI OMOTEXHOJIOT UM,

Cenekuns Kak Hayka M MpOLECC. 3apOXKACHUE CEJIECKIUMU U JTOMECTUKALIHS.
VYuyenue H. WM. BaBwioBa 0 1LeHTpax MNPOUCXOXKICHUS M MHOroo0pasus
KYJIbTYPHBIX pacTe€HUW. LIEHTphl MpOUCXOXKAECHUS NOMAIIHUX >KUBOTHBIX. CoOpT,
opoza, MTaMM.

CoBpeMeHHbIE METOBI CeJeKIIMU. MaccoBbIi U UHAUBUAYAIbHBIN OTOOPHI B
CEJIeKLIMM PACTeHUl W KUBOTHBIX. OlLEHKa »KcTepbepa. BIM3KOpOIACTBEHHOE
CKpellMBaHue — HWHOpuUauHr. Yucrtas nuHUsA. CKpelMBaHUE YHUCTBHIX JIMHUU.
['ereposuc, wiu rubpuanas cuna. HeponcTBeHHOE CKpellMBaHUE — ayTOPHUAMHI.
Otpanénnas rtulOpuauzanusa u e ycnexu. VckyccTBeHHBI MyTareHe3 H
MOJy4EHUE TMOJHUIUIONAOB. JOCTHXKEHHsSI CEJNEeKIIMU pPAaCTEHHM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib HPOU3BOACTBA. ['€HHAs WH)KEHepUs. OTallbl
coznanusi pexomOuHantHo JIHK wu Tpancrennsix opranu3moB. KierouHas
nHxeHepus. Kierounsle KyabTypbl. MUKPOKIOHAILHOE Pa3MHOXKEHHUE PACTCHUM.
KiionnpoBanue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Dkoyiorudyeckue U ITUdeckue  npobnembl. MO  —  reHeTHuecKu
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanum:

[Toprpersr: H. M. Basunos, M. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHoOB.

Tabnunsl U cxembl: Kapra «lIeHTpBl MPOUCXOXKIEHUS M MHOTr000pas3us
KYJBTYPHBIX pacteHuin», «Ilopoasl gomMamHuX >KMBOTHBIX», «CopTa KYJbTYpPHBIX
pactenuii», «Otnanéunas rudbpunusanusy, «Paborsl akagemuka M. @. BanoBay,
«lomummonausi»y, «OOBEKTH OuOTEeXHOJNOTHUNY», «Kierounble KynbTypbl W
KJIOHUpOBaHue», «KoHCTpynpoBaHue U EpPeHOC T€HOB, XPOMOCOM.

O6opyaoBaHue: MYJISKU IUIOJ0B U KOPHEIJIOOB TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repdapuii «CenbCKOoX035HCTBEHHBIE PACTEHU.



JlaGopaTopHble 1 NPpaKTHYeCKHEe PA0OTHI:

Okckypcusi «OCHOBHBIE METOABl M JOCTHMXKEHUSI CEJICKUMU PpACTCHUN U
KUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IIJIEMEHH YO bepmy,
COPTOHUCIIBITATENILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBosnroIHOHHAA OHOJIOTHS.

[IpeanochIKM BO3HUKHOBEHHUS SBOJIOLUMOHHOW TEOPUHU. BOJIOIUOHHASA
Teopus U e€ MecTo B Omosiornu. BnusHue SBOIIOLHUOHHON TEOPUH HA pPa3BUTHE
OMOJIOTHH U IPYTUX HAYK.

CBunerenbcTBa HBooUMH. [laneoHTonornyeckue: mMoOCIeA0BaTENbHOCTh
MOSIBJICHHWS BHUJIOB B MaJICOHTOJIOTMYECKOW JIETONUCH, NEPEXOIHbIE (DOPMBI.
buoreorpaduueckue: cxoacTro u paznuune dhayH u Gaop MaTEpUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJICTBA W Ppa3Iu4us SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHUE: TOMOJIOTMYHBIC, aHAJIOTUYHbBIE,
pPYyIUMEHTApHBIC OPraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHW3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX NyTeH y BCex
OpraHU3MOB.

OpomtononHass teopusa Y. [apsuna. Ilpennochuiku BO3HUKHOBEHHS
JapBUHU3MA. J[BMKyIlME CHIIBI SBOJIONMH BUAOB Mo JlapBuHy (M30BITOUHOE
pa3MHOXKEHHE TMPU OTrPAaHUUYEHHOCTH PECYpPCOB, HEOMpeaeiaEHHas U3MEHUYHBOCTD,
O0opb0a 3a CcylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Boiroluu (CTI) u e€ 0CHOBHBIE MOJIOKEHUSI.

MuxkposBomtonus. [Tonmynsiius kak eJMHALIA BUA U IBOJIOIUU.

JIBrkymiue cuibl ((hakTopbl) PBOIONUUA BUAOB B MpUpojae. MyTarroHHBIHN
mpoiecC U KOMOWHATUBHAs M3MEHUYUBOCTh. [lOMyNsIMOHHBIC BOJHBI U Jpeid
reHoB. M30ms1us u Mmurpanusi.

EcrtecTBenHsblit oT1O0Op — HampaBisoomuil ¢aktop sBomouud. DopMmel
€CTECTBEHHOr 0 0TOOpAa.

[IprciocoOJIEeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BoJitoluu. [Ipumeps
NpUCOCOOIeHU Y opranu3MoB. ApoMoph03bl U UM OaJaNTALlHH.

Bun wu BugooOpazoBanume. Kputepun Buga. OcHOBHbBIE — (QOpPMBI
BHU1000pa3oBaHus: reorpauueckoe, IKOJI0THIeCcKoe.

MakposBomtouusi. Popmbl  3BOJIOLMH:  (PUIeTHYECKas, JAUBEpPreHTHasd,
KOHBEpPreHTHas, napauiensHas. HeoOpaTuMocTh 3BOIOIUH.

[IpoucxoxaeHrne OT HeCHelNUalIu3uPOBAaHHBIX MpeaKoB. [Iporpeccupyrorias
crieruanu3anus. AJanTUBHAs pajguaius.

JdemMoHcTpanuu:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mrosiep, A. H. Ceeprios.
Tabnuipl u cxemsbl: «Pa3BuTHE OpraHM4ecKoro Mupa Ha 3emiey, «3apoIbIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OOprOBI  3a
cymectBoBanue», «EcrectBeHHblit 0TO0OP», «MHOrooOpasue COpTOB PACTCHUI»,
«Muoroo0pazue opoJ YKUBOTHBIX», «Ilomymsauumny, «MyTtaunoHHas

U3MEHYUBOCTH», «ApoMopdoss», «Wamoamanrtanumy», «OOmas aereHepanus»,
«/IBmxymue cunsl sBomouuny, «Kapra-cxema Mapmipyra nyremectBus Y.
Hapsuna», «bopnba 3a cymectBoBanue», «IIpucrnoco0GIeHHOCTh OpPraHU3MOBY,
«["eorpadpuueckoe Bua000pa3zoBaHue», « IKOJOTHYECKOE BUI000Pa30BaAHHUE.

ObopynoBaHue: KOJUIEKUUSI HACEKOMBIX C Pa3IMYHbIMU THIIAMU OKPAaCKH,
Ha0oOp MJIOJI0OB M ceMsiH, KoJuiekiusa «[lpumepsl 3alUTHBIX TPUCIIOCOOICHUN Yy
AKUBOTHBIX», MOJeIb «OCHOBHBIE HAMPABJICHUS HBOJIOLMHNY», 00bEMHAsA MOEIb
«CTpoeHue roJIOBHOTO MO3Tra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kojekuus «DopMbl COXpPaHHOCTHU
HMCKONA€MbIX JKMBOTHBIX W pPACTEHHI», Mozaenp anmiukanusa «llepekpéct
XpOMOCOMY», BiaxHble Ipenaparsl «Pa3Butme Hacekomoro», «Pa3Butue
JATYIIKW», MUKporpenapat «Jpo3oduna» (Hopma, Mmytanuu (QOpMbI KPBIIHEB U
OKpacKH Tena).

JlaGopaTopHblie 1 IpaKTHYeCKUe PadOThI:

Jlabopatopnast pabora Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTUYECKOMY
KPUTEPUION.

Jlabopatopnast pabota Ne 2. «Onucanue Npucrnoco0JEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHay4yHble TpPEACTABJICHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emJjie: aOMOreHe3 W MaHCrepMus. XHUMHUYECKas
ABOMIONMSI. AOUOTEHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHMYECKHUX.
DKCIEPUMEHTAIbHOE MOJITBEPKACHUE XUMUYECKOM 3Boounu. HauanbHble 3Tamnsl
ouonoruveckoil 3Bomonuu. ['mnoreza PHK-mupa. ®opmupoBanue meMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M HUX 3BOJIIOLHUSL.
@opMUPOBAHUE OCHOBHBIX TPYMIT KUBBIX OPraHU3MOB.

PasButue xu3Hu Ha 3emuie o spaM u nepuogam. Karapxeit. Apxeiickas u
nporepo3oiickas 3pbl.  [lameosoiickas »pa u e€ mepuoabl: KeMOPHICKUMA,
OpPJIOBUKCKHWW, CHITYPUNCKUIN, IEBOHCKUH, KAMEHHOYT OJIbHBIM, IIEPM CKHM.

Me3030iicKast 3pa U €€ IepUOAbl: TPUACOBBIN, FOPCKUH, MEJIOBOU.

KaitHo3olickass 53pa u €€ TMepuoJbl: MAJEOTCHOBBIM, HEOT€HOBBIMH,
AHTPOIIOT €HOBBIM.



XapakTepucTuKa KiauMara U reoJIOTMYeCcKuX MpoleccoB. OCHOBHBIE ATaIlbl
HBOJIIOLIUA PACTUTEIBLHOTO U KHUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUU H
#UBOTHBIX. [losiBIIeHUE, paclBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYecKOro MHUpa Kak OTpakeHue -HBOJOUUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLINS YeTOBEKAa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue mpecTaBiIeHuil o
MPOUCXOXKJAECHUMU 4YelloBeKa. MeToabl u3ydeHus aHTpomnoreHe3a. CxoacTBa u
pa3iauyuus 4eI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YETIOBEKA.

JBrxymue CUJIBI (pakTopsl) aHTPOIIOI'eHe3a. Hacnencresennas
W3MEHYMBOCTh W  €CTECTBEHHBIM oTOOp. OOIIEecTBEeHHBI o00pa3 KU3HH,
M3TrOTOBJIEHUE OPYAUN TPyHa, MBILIUIEHUE, PEYb.

OCHOBHBIE CTaIUX U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKU, HenoBek
yMenbl, YenoBek npsaMoxomdiud, YenoBek HeaHaepTraiabCkui, YesoBek
pa3yMHbli. Haxonku HCKOMaeMbIX OCTATKOB, BpeMsl CYIECTBOBaHHUS, 00JacTh
pacnpocTpaHeHus, 00bEM roJIOBHOI'O MO3ra, 00pa3 KU3HU, OPYAUSL.

Yenoseueckue packl. OcCHOBHBIE  OOJNbIIME  pachl:  €BPONEOUTHAS
(eBpasmiickas),  Herpo-aBcTpajowjHas  (PKBaTopualibHasi), = MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTsl  MPUCIOCOOJEHHOCTH  TMpEeACTaBUTENIEH
YEeJI0BEYECKUX pac K YCJIOBUAM CYIIECTBOBaHMUS. EJWHCTBO 4e€IOBEUECKUX pac.
Kpuruka pacusma.

JdemMoHcTpanuu:

[Toprpetsr: ®@. Penn, JI. Ilacrep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabanmpel m cxembl: «Bo3HukHoBeHue COJIHEUHOM CHCTEMEBI», «Pa3BurtHe
opraHudyeckoro Mupa», «PacrutenpHas knerka», <«OKUBOTHas  KJEeTKay,
«ITpokapuoruueckas kieTtka», «CoBpeMEHHasi CHUCTEMa OPraHUYeCKOro MHUpPAY,
«CpaBHEHHE aHATOMHYECKUX UYEPT CTPOCHHS 4YEJOBEKAa U YEIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeloBeKay, «llpeBHeumme moan», «llpeBHue moam», «llepsbie
COBpPEMEHHBIE JII0IN», «UenoBeuecKrue pach».

O6opynoBanue: MYJISIKA «ITpoucxoxjieHue  4YEIOBEKa» (6roCTHBI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HeaHAepTalblla, KPOMAHLOHIIA), CJICNKUA WU
M300pakKeHUsT KaMEHHBIX OpYJIUi MNEepBOOBITHOrO YeloBeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebna), TeoXpoHoOJoruyeckas Tabsuia, Koyekius «Dopmbl
COXPaHHOCTH MCKOIAEMBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHblie 1 NpaKTHYeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «M3ydeHne MCKOMaeMbIX OCTaTKOB PacTeHUHN U
YKUBOTHBIX B KOJUIEKIIHSIX).



OKcKypeusi «DBOJIOLMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIWA WJIM KPAEBEAUECKUN MYy3€ll).

Tema 3. Opranu3msbl U OKPYyKaUIAs CpeaAa.

OKOJIOrUs KaK HayKa. 3aJlaud ¥ pas3Aelibl dKOJIOruh. MeToabl 3K0IOrnYeCKUX
MCCIIEN0BAHNN. DKOIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpsl oOWTaHUs OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHas.

Oxonornyeckue ¢akropel. Knaccudpukanus 5SKOJOTHYECKUX (PaKTOPOB:
abuoTuyeckue, OMOTHYECKHME U AaHTPONOreHHble. JleficTBHE HKOIOrHYecKUX
(aKkTOpOB Ha OPraHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIN3M.
[Ipucniocobyiennst  OpraHu3MOB K  JEUCTBUIO  aOMOTHMYECKUX  (PAKTOPOB.
buonornueckne puTMaI.

buornueckue (bakTophbl. Bunsr OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIIUS, XUIHUYECTBO, cCUMON03 U ero gopmbl. [lapazutusm, koomnepanus,
MyTyaJiu3M, KOMMEHCAIu3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHcalu3M,
HEeUTpau3M. 3HayeHUE OWOTUYECKUX B3aUMOJICHCTBUN ISl CYHIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH Tnomyiasauur. OCHOBHBIE IOKa3aTenu
MONYJISUUKU: YHCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. JJuHaMuka YMCICHHOCTH MONYJIAIUU U €€ Perysuus.

JdemMoHcTpanuu:

[Toprpetsr: A. 'ymbonsar, K. ®@. Pynse, O. ['ekkens.

Tabnuubl u cxembl: kapta «lIpuponnsie 30HbI 3emim», «Cpenbl oOUTaHUS
opranusmoBy, «®Poronepuonusm», «llomynauuny», «3aKOHOMEPHOCTH pocTa
YUCJIICHHOCTH NOMYJIAIUU HHPY30puu-TyPenbkmny, «IlumnieBsie memnm.

JlaGopaTopHble 1 NpaKTHYecKUe padoThI:

Jlabopatopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopnas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTUE YEPEHKOB
KOJIeyca.

[Ipaktuueckas padora Ne 2. «[loacu€T MIOTHOCTH MOMYJSIUN pa3HbIX BUOB
pacTeHUN».

Tema 4. CooOmecTBa M 3K0JI0rH4eCKHe CHCTEMBbI.

CooOmiecTBO opraHu3MoB — OuoreHo3. CTpyKTypbl OuoOIleHO3a: BUAOBasd,
MPOCTpAaHCTBEHHas, Tpoduueckas (numeBas). Bunpl-momuHantel. CBs3u B
ouoreHo3se.

Dkosiornueckue cucteMbl (3kocuctemsbl). [lonstue 00 »sKocucreme u
ouoreoneHosze. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HSKOCUCTEMBbI: MPOJYLEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemecTB U MOTOK YHEPTHH B SKOCUCTEME.
Tpoduueckue (muimeBbie) YPOBHU DKOCUCTEMBbI. [IWIleBbIE IIEMU U CETH.
OcHOBHBIE TMOKa3aTeId 3KOCUCTEMBI: OMoMacca, MPOAYKLUHS. ODKOJOTHUECKUE
NUpaMUJIbl: TPOAYKIIMH, YHCICHHOCTH, Ouomacchl. CBOMNCTBa 3KOCHUCTEM:
YCTOMYMBOCTh, CaMOperyJsiuus, pazpurue. CyKieccusl.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOTO
WM IIUPOKOJIMCTBEHHOI O Jieca.

AHTpPOTIOT€HHBIE ~ YKOCHUCTEMBL.  ATPOIKOCHCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe v X031MCTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (aktop ycroWumBocTH HsKocucTeM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emie.

VYuenne B. U. Bepnaackoro o 6mocdepe. I'paHuipl, cocTaB U CTPYKTypa
ouocdepnl. Kusoe BemectBo u ero (pynkuuu. OcoOeHHOCTH Ouocdepbl Kak
rio0anbHOM 3KocucTeMbl. [nHamuueckoe paBHOBecHue W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOr€0XMMUYECKUE LUKl 3JIEMEHTOB (yrieposa,
a3zota). 3oHaTbHOCTh Onocheprl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBo B Onochepe 3emian. AHTpONOTE€HHbIE U3MEHEHU B Onocdepe.
['moGanbHbIE KOTOTUYECKHE MPOOIEMBI.

CocyuiecTBoBaHUE HPUPOABI u YeJI0BEYECTRA. CoxpaneHnue
Onopa3HooOpa3usi Kak OCHOBa ycToMuuBOCTH Ouocdepsl. OCHOBa paliOHAIBHOTO
yOpaBji€HUss MPUPOAHBIMU pECypcaMu M UX HCHOJb30BaHUE. JlocTHxKeHUs
OMOJIOTHH U OXpaHa IPUPOJIBIL.

JdeMoHCcTpanuu:

[Toptpetsr: A. k. Tenciu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmumpl 1 cxemsbl: «llumesbie 1enu», «broleHO3: cOCTaB M CTPYKTypay,
«IIpuponusie coobmectBay, «llenmn nuTanus», «IKOJIOrHYECKas MUPAMUIAN,
«buocdepa u yenoex», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jecay, «DKOCUCTEMA
XBOMHOro  neca», «buoneno3d Bomoémay, «ArporeHosd», «lIpumepHbie
aHTPOIIOTEHHBIE  BO3JCUCTBUS HA  mOpupoay», «Baxueilmme UCTOYHUKH
3arpsi3HEHUs. BO3JlyXa U TPYHTOBBIX BOI», «IlouBa — BaxkHelIas COCTaBISIOIAS
ouocdepnry, «PakTopsl Aerpagauun mouBy», «[lapHukoBsid d3PexT», «DakTOphI
paiMoaKTUBHOTO 3arpsisHeHus Ouochepb», «OOmas cTpykrypa Ouocheps,
«PacnipocTpanenue xu3zHu B Ouochepe», «O30HOBBIA dKpaH OHOCPHEPH»,
«Kpyrosoport yriiepona B 6uocdepe», «KpyroBopoT azora B mpHpoOaE».

ObopynoBanue: Mojenb-aniuiMKanus «Tunudnble OMOLEHO3B», TepOapHii
«PacturensHbie co00IIECTBaY, KOJuIeKIuu «buorenos», « Bpenurenu BaxxHeHmmx
CEIbCKOXO3MCTBEHHBIX KYJIBTYp», TepOapuu U KOJUIGKIUM PACTeHUH U
JKUBOTHBIX, MPUHAJJICKAIINE K PAa3HbIM SKOJOTMUYECKUM TPYIIaM OJHOT'O BHU/IA,



Kpacnas xnura Poccuiickoit ®enepanuu, H300paxeHUs OXpaHSEMbIX BHIOB
PaCTEHUH U KUBOTHBIX.



INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOITPAMMBI 110
BNUOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornmacuo ®I'OC COQO, ycrtanaBnuBaroTcs TpeOOBaHUSA K pe3yJbTaram
OCBOEHHS  OOYYalOIIUMHCS TPOrpaMM  CpeIHEero oO0mero oOpa3oBaHUA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDI

B cTpykType IMYHOCTHBIX PE3YJbTATOB OCBOCHMsA Ipeamera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHHE O0YYAIOUIUMHUCS POCCUMNCKOM
IrPaXJaHCKOM UAEHTUYHOCTU — F'OTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONpENeNICHUI0, Haau4yue MOTHUBAlMM K  O0O0ydyeHHUro  OHOJIOruw,
[eJICHANIPABIEHHOE pAa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOUEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPATULMA pPa3BUTHS OUOJIOTHUYECKOrO
3HaHUSI, TOTOBHOCTh M CIIOCOOHOCTH OOY4YalOIIUXCS PYKOBOJCTBOBATHCS B CBOCHU
NEATEIbHOCTA [EHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, IPUCYIIMMHU CHCTEME
OMOJIOTUYECKOT0 O0pa3oBaHMs, HAJIWYUE OSKOJIOTHUYECKOrO IPAaBOCO3HAHMS,
CIIOCOOHOCTHU CTAaBHUTh 1] U CTPOUTH )KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHUS NpeaMera «bHOJIOrHs» JOCTUTarOTCS B
€IMHCTBE YYEOHOM U BOCIUTATEILHOW JEATEIbHOCTU B COOTBETCTBUHU C
TPAAUIMOHHBIMU POCCUMCKHUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKUMH U JTYXOBHO -
HPABCTBEHHBIMU I[€HHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBWIaMHU M HOpMaMmu
MOBEJICHUS W CIIOCOOCTBYIOT TMIpoOIleccaM CaMOITO3HAHUS, CAaMOBOCIMTAHUS U
CaMOpPa3BUTHSA, Pa3BUTUA BHYTPEHHEHW TMO3ULUHMM JIMYHOCTH, IATPUOTHU3MA,
YBOKCHUS K 3aKOHY WU MPABONOPSAIKY, YEJIOBEKY TpyJla U CTAPIIEMY IMOKOJICHUIO,
B3aUMHOI'0 YBaKCHHS, OCpPEKHOr0 OTHONIICHUS K KYJIbTYPHOMY HAcCJCIHI0 U
TpaIuLUsIM MHOTI'OHAaIlMOHAJIBHOrO Hapoga Poccuiickont denepanuu, Opupoae u
OKPY’KAIOLIEN Cpee.

JInuHOCTHBIE pe3yibTaThl OCBOEHUs yueOHoro mpenmera «buomorusy»
JOJDKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIUXCS PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TO3MIMEH JHYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAlLIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHHM, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPACIIUPEHHUE >KU3HEHHOTO
ONBITAa U OIBITA JEATEIBHOCTH B IPOLECCE peaau3allid OCHOBHBIX HallpaBJICHUU
BOCHIUTATEIbHOMN AEATEIIbHOCTHA, B TOM YUCJIE B YACTHU:

1) rpakaaHCcKoOro BOCIATAHUS

chOpMUPOBAHHOCTH IPaXKAAHCKOU MO3UIMU 00 y4aIOIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUUCKOr0 00IEeCTBA;



OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSI3aHHOCTEH, yBaKEHUE
3aKOHa U IPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JACSATEIbHOCTH TIPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4EOHBIX W TMO3HABATENbHBIX 3aJ/lay, BHITOJTHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIIEHHUIO K
SIBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JICHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOAEH C pa3HBIMU YOSXKICHUSIMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COLIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOT'O BBIMTOJTHEHUS
y4eOHBIX, TO3HABATEJIbHBIX M HCCJIENOBATEIbCKUX 3aJlay, YBAXXUTEIbHOTO
OTHOLICHUS K MHEHHMIO OMNIOHEHTOB IMpU OOCYKJIEHHH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOT0 COAEPKAHUS;

TOTOBHOCTH K T'YMAHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NIaTPUOTHUY€CKOr0 BOCTIUTAHMS:

chOpMUPOBAaHHOCTH poccuiickou TPaXTaHCKOMN WJAECHTUYHOCTH,
NaTpUOTU3MAa, YBAXKEHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTU IEpe.l
PonuHoli, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOW S3BIK M KYJIBTYpPY,
MPOIILJIOE ¥ HACTOSIII[EE MHOTOHAIIMOHAIBHOTO Hapoia Poccuu;

[EHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEIHUIO U MaMsITHUKAM MPUPOJIbI,
noctxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CHIOCOOHOCTh OIIEHHMBATh BKJIAaJ POCCUWCKUX YUYEHBIX B CTAHOBJICHHE H
pa3BuTuE OWOJOTMH, TMOHMMAaHUS 3HAYEHUA OMOJIOTMM B TMO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI0 OOLIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Yy;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX I[EHHOCTEW POCCUUCKOTO HApO/1a;

chOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEICHUS,

CIIOCOOHOCTh OIIEHMBATh CUTYAllUI0 M MPUHUMATh OCO3HAHHBIEC PpEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JTUYHOTO BKJa/la B MOCTPOCHUE YCTOMYUBOTO OyAYILEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POIUTENSIM, CO3aHII0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TPHUHSATUS IIEHHOCTEM CEeMEHHON JKW3HU B COOTBETCTBUH C
TpaauIusaMu HapoaoB Poccun;

4) 3cTETHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIJIIOYAs ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHHUE SMOIIMOHAILHOTO BO3/ICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH,

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTpPEMIJICHUE
MPOSIBJISITh KQUECTBA TBOPUYECKON TUYHOCTH;

5) ¢pusuyeckoro BocnuTaHusi, (POPMHUPOBAHUA KYJIBTYPbI 310POBbS U
3MOLUMOHAJIBHOTO 0JIAT ONIOJIYUMS:

NMOHMMAaHHUE U pealu3alusi 370pOoBOro M 0Oe30macHoro ooOpasza >KHU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJICHME TUTHUCHUYECKUX TPaBUI H  HOPM,
cOQTaHCUPOBAHHBI PEXUM 3aHATUA U OTABIXa, peryispHas ¢u3ndeckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DU3UUECKOMY U TICUXUYECKOMY 37I0POBbIO;

NMOHMMAHUE IIEHHOCTU TMPAaBUJ HWHIUBHUAYAIbHOTO U  KOJUJIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIIUSIX, YIPOKAIOIIUX 3J0POBbIO U KU3HU JIIOICH;

OCO3HAHUE TMOCIEACTBUM M HENMPUSTUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT OJIsl, HAPKOTUKOB, KypeHUS1);

6) TPy10BOro BOCIUTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHUE LIECHHOCTH MaCTEpPCTBa, TPYAO0II00HE;

TOTOBHOCTb K AKTHUBHOM JE€ITECIbHOCTH TEXHOJIOTMUECKOW M COIMAILHOU
HaIlpaBJI€HHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBHITIOJTHATH TaKYIO JIESTEILHOCTB;

MHTEpPEC K pa3uyHbIM cepam mpodecCHOHaNbHON AEsTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiied mnpodeccu U PeaTU30BHIBATH
COOCTBEHHbBIE KU3HEHHBIE TJIAHbL;

TOTOBHOCTb M CIHOCOOHOCTH K OOpa3oBaHMI0O M €amM00Opa30BaHHUIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3KOJIOrM4€eCKOro BOCIIUTAHUA:

HKOJIOTUYECKH IIeJieco00pa3HOe OTHOIICHUE K TPHPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYphl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUS TOCTYNKOB M OIEHKHM WX BO3MOXHBIX TIOCIIEJICTBUI IS
OKPY’KAIOILIEN CPEIbI;

OCO3HaHUE TJI00ATBHOIO XapakTepa SKOJOTMYECKUX MpoOiIeM U MyTed ux
pEIICHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOPETaEMble TMPU H3YYEHUH OUOJIOTHU
3HaHUSI W YMEHUS MpPU PEHICHUU TMPpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIONIb30BaHHEM  (COONIOJIGHHE  TpaBUJl  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX Ha COXPaHEHWE pPABHOBECHUS B DKOCHUCTEMaX, OXpPaHY BHJIOB,
IKOcUcTeM, Ouocdepsl);



AKTUBHOE HEINPUSITHE JCUCTBUK, MNPUHOCIIIUX BpPEI  OKPYKAIOLIEH
MPUPOJIHON cpelie, YMEHHUE NPOTHO3UPOBATH HEOJIArONPHUATHBIE KOJIOTUYECKHUE
MOCJIEICTBUS NMPEAITPUHUMAEMBIX IEUCTBUM U MPEAOTBPAILATh UX;

HAJIMYKME PA3BUTOTO SKOJOTMYECKOrO MBIIIJIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKON HAaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMHU B IIO3HABATEJIIbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JIESITEIbHOCTH 3KOJIOTHYECKOM
HAIPaBIICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHMSA:

chOpMUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HaYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAjore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOW WM UYMUTATEIbCKOW KYJIbTYpPbl KakK CpEACTBa
B3aMMOJEUCTBUS MEXKIY JIFOJbMHU U ITO3HAHUS MUPA;

NoHUMaHue crneuruuk OWOJOTMHM KaK HayKd, OCO3HaHUs €€ poJiu B
(GOpMHUPOBAaHUU PALMOHAIBHOTO HAYYHOr'O0 MBIIUICHUS, CO3JaHUU IIE€JO0CTHOTO
MpeacTaBleHUs 00 OKpYKAloIIeM MHpEe KaK O €IMHCTBE MPHUPOJBI, YeJIOBEeKa U
o0uiecTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pemeHud mnpodieM
COXPaHEHUs NPUPOTHOTO PABHOBECHS;

yOEeXXIEHHOCTh B 3HAYUMOCTH OHMOJIOTHMU JJiI COBPEMEHHOHN IMBUIIU3AINU:
oOecredyeHrsi HOBOTO YPOBHSI Pa3BUTHS MEAUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peulaTh PECypcHble  MPOOJEMbl  pa3BUTHUS
YeJI0BEUECTBa, NIOMCKA MYTEeW BhIXOAA U3 IN100ATbHBIX 3KOJIOTUUYECKUX MPOOJIEM U
oOecrieyeHHsl  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBLHOMY
MCIIOJIb30BAHUIO TPUPOIAHBIX PECYpPCOB U (OPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B TIIOJYYCHUU OWOJOTUYECKUX 3HAHUW B IEJSIX
MOBBIIICHUST OOIIEeH KYJIbTYpbl, €CTECTBEHHO-HAYYHOM T'paMOTHOCTH, Kak
COCTaBHOM 4YacTU (PYHKIUOHAIBHOM IPaMOTHOCTH OOydaromuxcs, GopMupyemMoit
MIpU U3Y4EHUU OUOJIOTHUY;

MMOHUMAHUE CYLMIHOCTM METOAOB IMO3HAHUSA, UCIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM WUCIOJb30BaTh IIOJy4yaeMble 3HAHUS [JIs aHaIW3a U
OOBSICHEHUS SIBIICHUM OKPY>KAIOIIEr0 MUpPA U MPOUCXOASIIUX B HEM M3MEHEHUI,
yMeHUE JejaTh OOOCHOBAHHBIC 3aKIIOUCHHS HAa OCHOBE HAY4YHBIX (DAKTOB U
MMEIIIMXCS JAHHBIX C LEJIbI0 MOJYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO KCIOJIb30BaTh OWOJOTMYECKUE 3HAHUS IS
perieHus npodJieM B peaIbHbIX KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHHUE L EHHOCTU HAYYHOU AEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
MPOEKTHYIO U UCCIIENOBATEIBCKYIO AEATEIbHOCTh NHANBUIYAIBHO U B TPYIIIE;



TOTOBHOCTb M CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAaHUN MO OMOJIOTMH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHbie pe3ysibTaTbl OCBOEHHS yueOHoro mpeamera «buonorus»
BKJIFOYAIOT: 3HAYuUMble U1 (OPMHUPOBAHUS MHUPOBO33PEHUS 00YUarOIIHXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYUYHBIC MOHSATHS, OTPaXKaOIIHE
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHenuPuKy METOJ0B ITO3HAHWS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPrus, ABJIEHUE, POIECC,
CUCTeMa, Hay4YHbIH (DaKT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
HcClieloBaHUWEe,  HAONIOJICHHE,  U3MEpPEHHE, JKCIEPUMEHT U JPYTHuX),
YHUBEpCAJIbHbIC ydeOHbIe JIeMCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,
PETYJISATUBHBIC), o0ecrieunBarOIINe dbopmupoBaHue G YHKIIMOHAITBHOM
IPaMOTHOCTH ¥ COIMAJIBHOM KOMIETEHIIMH OOYyYarommuxcs, CIOCOOHOCTh
oOydJaromuxcs HCTOJIb30BaTh OCBOCHHBIE MEXIUCIUTIIMHAPHBIE,
MUPOBO33PEHUYCCKUE 3HAHUS W  yHHBEpCalbHbIE y4eOHBIC JICUCTBUA B
MO3HABATEJIbHOW U COLIMAJILHOMN MTPAKTHUKE.

MeranpeamMeTHbie pe3yiabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro OOIIEro
o0pa3oBaHusl JOJKHBI OTPaXKaTh:

OBinanenne YHUBEPCATbHBIMHU Y4eOHBIMH NMO3HABATEJIbHBIMHU
NefCTBUAMM:

1) 6a3oBbIe JIOrHYeCKHE JeiiCTBHS:

CaMOCTOATEIBLHO  (OPMYJIMPOBATH M aKTyalM3UpoOBaTh  IpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOI'O0 MBIILICHUS
(ananu3a, CUHTE3a, CPABHEHUS, KJIacCUPUKAIIINKU, 0000IIEHNUs), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATHH (BBIISIATh UX XapaKTEepHbIC NMPU3HAKHU, YCTaHABIWBATH
CBSI3U C IPYTUMH TTOHSATHSIMH ),

ONpPENeNATh 1€ JeATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUU UX
JTOCTHKEHUS, COOTHOCHUTD PE3YJIbTAaThl IEATEIbHOCTH C MOCTABICHHBIMU 1EIISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHS JJIsi 00BsCHEHUs (DAKTOB M SIBJICHUU
KUBOU MPUPOJIBI;

CTPOUTH JIOTUUECKHE paCCYyX ACHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHaJIOTMH), BBIABISATh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMECHSTH CXEMHO-MOJIEJIbHbIE cpencTna IR MpeCTaBICHUS
CYIIIECTBEHHBIX CBSI3¢M W OTHOIIEHUM B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TakKe  TMPOTUBOPEUHMM  pa3HOro  poja,  BBIABICHHBIX B Pa3IUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH pelIeHUs MpoOJieMbl C YYETOM aHa/M3a MUMEIOIIUXCS
MaTepuagbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1EesIM, OIIEHUBATh PUCKU MMOCIEICTBHUM €SI TEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHSX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IEHCTBUSI:

BJIAJICTh HaBbIKAMU y4eOHO-UCCIIEIOBATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBBIKAMU  pa3peuieHus MpoOjeM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB MMO3HAHUS;

UCIOJIb30BAaTh pA3JMYHbIE BHUJbI JIEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €r0 HHTEpIpeTaluyd, NpeoOpa30oBaHUIO U NPUMEHEHHIO B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE MPU CO3JJaHUHU y4E€OHBIX U COIHAIBHBIX MPOEKTOB;

dbopMHupoBaTh HAYYHBIM TUI MBIILICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KIJIFOUCBBIMU TTOHSATHSIMU U METOAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEbHOU
JESTETbHOCTU U KU3HEHHBIX CUTYAIHX;

BBISIBJIATH PUYUMHHO-CJIEACTBEHHbIE CBSI3M W aKTyaJM3UpOBATH 3aJady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOOUTh apryMeHTbl ISl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHUI, 3a]1aBaTh NapaMeTPhbl U KPUTEPHUH PEILICHUS;

aHaJIM3UpPOBaTh IIOJIYYEHHbIE B XOJ€ PEIICHUS 337Jaud  pe3yJbTarhl,
KPUTUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OI[CHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJIATh I[€JICHANPABICHHBIA MOUCK IMEPEeHOca CPEeICTB U CIOCO00B
AeMCTBUS B PO(PECCHOHAIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHMS B MO3HABATEIbHYIO U TMPAKTUYECKYIO 00JIaCTU
KU3BHEACSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX Y4E€OHBIX MPEIMETOB,;

BBIBUTATh HOBBIC WJICH, MpeJiaraTh OPUTHHAIBHBIC MOJIXONBl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, TOMTYCKAIOIINUE AJIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ unpopMmaumeii:

OPUEHTHUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX MH(POpMaINK (TEKCTe Yy4eOHOTO
nocoOusi, Hay4YHO-TOMYJSIPHOW JuUTeparype, OHMOJOTHMUYECKUX CIIOBApiX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX Oa3ax NaHHBIX, B WHTepHeTe), aHANIM3UpPOBATH



uH(OpMaNNIO Pa3IMYHBIX BUJIOB U (OPM MPEJACTABICHUS, KPUTUIECKU OLICHUBATH
e€ 10CTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

bopMyTHUpOBaTh 3alIPOCHl U MPUMEHATH PA3JIUUYHBIE METOJIBI MPHU MOUCKE U
orbope Omojorndeckor mHOOpMAIUK, HEOOXOAUMON Il BBIMOJHEHUS YIEeOHBIX
3ajady;

npuoOpeTarh OIBIT HUCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOIL30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMYy  MpeACTaBICHUS
ounosornueckoi nHpopmanum (cxemsbl, rpadUKu, JUarpamMMmbl, TaOJIUIBI, PUCYHKH
H Ipyroe);

UCIOJIb30BaTh HAy4HBIM $3bIK B KAueCTBE CpEACTBAa Mpu padore ¢
Oouosorndeckor uHGOpMaANME: NPUMEHATh XUMHUYECKUe, (U3MUYECKUE U
MaTeMaTH4YeCKue 3HAaKM U CUMBOJIBI, (OpMylbl, aOOpeBuaTypy, HOMEHKIATYpYy,
UCIONb30BaTh U MpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HATJITHOCTH,

BJIaJIeTh ~ HABBIKAMU  pPAclO3HaBaHWA W 3alIUThl  WHQOpMaImw,
nH(OpMaMOHHON 0€30IMaCHOCTH JIMYHOCTH.

OBiaieHNe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMH:

1) obuenme:

OCYIIECTBIIATh KOMMYHHUKAIIUH BO BCeX c(epax >KMU3HU, aKTUBHO y4aCTBOBATh
B JMAajore Wih JUCKYCCUU MO CYILIECTBY 0OCyKIaeMoil TeMbl (yMEHHE 3a71aBaThb
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeasiaraeMoiu
3a7ja4¥, YYUTHIBATh WHTEPECHl M COTIACOBAHHOCTH MO3UIUN APYTHX y4aCTHUKOB
JManora uiu JUCKYCCUH);

pacmo3HaBaTh HeBepOajbHBIE CpEICTBa OOIICHHS, I[MOHMMAaTh 3HAYCHHE
COLIMAJIPHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(MJIUKTHBIX CHUTYAIIHH,
YMETh CMSITYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCUCTBUS, MOHUMATH
HaMEpEeHUsl IPYTUX JIIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIICHUE K COOECETHUKY
U B KOppPEKTHOU popMe HopMyTUpoBaTh CBOM BO3PAXKEHUS,;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas IesiTeJIbHOCTh:

MOHUMAaTh U HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW W WHIUBHUAYaJIbHOU
paboThI NpU penieHnu OUOIOTUYECKON TPo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUS TPYNIOBBIX (hOPM B3aUMOACHCTBUSI IPH PEIICHUN YU4eOHOM 3a1auu;

BLIOMpAaTh TEMAaTHUKY W METOJIbl COBMECTHBIX JEHCTBHI € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKI0r0 YieHa KOJJICKTURA,;



NPUHUMATh  [€JIM  COBMECTHOM  JICSITEIhbHOCTH, OpPraHW30BHIBAaTH U
KOOPJIMHUPOBATh JEHCTBHUS MO €€ JOCTUIKEHUIO: COCTaBJIATH IJIaH JEWCTBUH,
pacnpenessaTh poiaud ¢ Y4€TOM MHEHUW YYaCTHUKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOMU paboTHhI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa M KaXJIOr0 Y4YaCTHMKAa KOMAaH/bl B
oOlMi pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBBIE IPOEKTHI, OIEHHWBATh HACH C TIO3UIIMA HOBHU3HBI,
OPUTHUHAILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATErMUYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYaIUSX, TPOSBISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUITUATUBHBIM.

OBiaieHNe YHHUBEPCAJIbHBIMH PeryJATUBHBIMU 1€ CTBUSIMHU:

1) camoopranu3amus:

UCIOJIb30BaTh OWOJOTUYECKUE 3HAHUS JJIs BBISIBICHUS NpoOJIeM U HX
pElIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYAIUX;

BBIOMpaTh Ha OCHOBE OMOJIOTMUYECKMX 3HAHMM I1IeJIeBble U CMBICIOBbBIE
YCTAHOBKHM B CBOMX JICHCTBUAX M MOCTYNKax MO OTHOILIECHUIO K >KMBOM MpHUpPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBbIO OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBISATh MO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a7aull B 00pa3oBaTEIbLHOMN
JESATETbHOCTU U KU3HEHHBIX CUTYAIHX;

CaMOCTOSITEJIbHO COCTaBIISITh IUIAaH PEIICHHS MpPOOJEeMBbl C  Yy4E€TOM
MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEHM U MPEANIOUYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuMpsaTh paMKH y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHHUIT;

JIeNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHune;

OLICHUBATDH NMPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIMPOKOW JPYIUIIUHA B
pa3HBIX OOJIACTAX 3HAHUMW, TOCTOSHHO TOBBINIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBHI B JIESTEIHHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIHTATOB LIEJISIM;

BJIAJCTh HABBIKAMHU  IMO3HABATEIBHOW  pedJIeKCMU  KaKk  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA U MBICIUTEIBHBIX TMPOIECCOB, HUX pE3YyJIbTaTOB H
OCHOBAHUM, HMCIOJIb30BaTh MPUEMBI pe(UIeKCUM IS OIEHKH CHUTYalllu, BhIOOpa
BEPHOT'O PEIICHUS;

yMETh OILICHMBAaTh PHUCKU M CBOEBPEMEHHO MNPUHUMATh PEIICHUS] MO0 HX
CHUXEHUIO;



IPUHUMATh MOTHBBI M AapPryMEHThl JAPYIMX IpPU aHAJIN3E PE3YJIbTATOB
NEATEIbHOCTH;

3) npuHsiTHe ceds M IPYrux:

OpUHUMATh ce0s, TOHMUMAasi CBOM HEOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JAPYTMX MpPH aHaIU3€ pPe3yIbTaToB
NEATEIbHOCTH;

pU3HABATh CBOE MPAaBO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YesloBeKa.

IHHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOHAIOT crieniduueckue s yaeoHoro npeamera « buosorus»
Hay4YHbIC 3HAHUSA, YMEHHUS U CIOCOOBI JEHCTBUI MO OCBOCHUIO, MHTEPIPETALINH U
npeoOpa3oBaHUIO0 3HAHWHN, BBl JEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHCHUIO 3HAHWM B PA3JUYHBIX YYEOHBIX CHUTYaIHMSIX, a TaKKe B PealbHBIX
KU3HCHHBIX CHUTYaIlUsX, CBS3aHHBIX C Ouonorueid. B mporpamme mpenMeTHBIC
pe3ybTaThl MPEICTaBICHBI MO rojaM 00yUYeHUsI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHSI yueOHOro mpeamera «buonorus» ¢ 10
KJiacce NOJHKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHUU O MECTE M POJU OMOJIOTMH B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPa U HAYYHOI'O MUPOBO33PEHUS, O BKJIaJ€ POCCHUICKHX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DYHKIMOHATIHHON
IrPaMOTHOCTH Y€JIOBEKA JJIsSl pELICHUS )KU3HECHHBIX 3a]1a4;

YMEHUE pacKpbIBaTh COAEpKaHUE OHOJIOTMUYECKUX TEPMUHOB W MOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTadoyii3M (OOMEH BEUIECTB W MPEBpAILCHHE
OHEPTHH), TOMEOCTa3 (CaMOperyJssius), YpOBHEBAas OpPraHu3allus KUBBIX CHUCTEM,
caMOBOCITpoM3BeieHUE (PEMPOYKIIHS), HACIEACTBEHHOCTh, U3BMEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTh OWOJOTMYECKUEe Teopuu (KJIETOYHasl, XpPOMOCOMHas,
MyTallMOHHAs, IEHTpajbHasg JorMa MOJEKyIsipHOM Ouonoruu), 3akonsl (I
Menpgens, T. Moprana, H. 1. BaBunoBa) u yueHus (o HeHTpax MHOroooOpasusi u
MPOUCXOXKAEHUS KyIbTypHbIX pacteHuid H. V. BaBuiona), onpenensTe rpaHULIbI
UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BIAJETh METOAAMHU HaYYHOT'O MO3HAHUS B OMOJOTUH: HAOIIOJCHUE U
ONKMCAHUE KUBBIX CHCTEM, IPOILIECCOB M SBICHUN, OpPraHu3alusl W IMPOBEICHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTA,  BBIABMI)KEHUE  THUIIOTE3bl,  BBISIBJICHHUE
3aBUCHMOCTH MEX]Y HCCIEIYEMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



pe3yJIbTaTOB, MCMOJb30BAHHBIX HAYYHBIX MOHATUW, TEOPUN U 3aKOHOB, YMEHHE
JieN1aTh BBIBOZbI HA OCHOBAHHHU MOJYYE€HHBIX PE3YIbTaTOB,;

YMEHHUE BBIACNATH CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
JYKapuoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEUIECTB W IMpEBpaIleHUs] YHEPruu B KJIETKe, (POTOCHHTE3a,
IUIACTUYECKOI0 M HSHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIIOJIOTBOPEHUS, PAa3MHOXKEHUS, WHAMBUAYATLHOTO Pa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE NPUMEHSTh MOJIy4YEHHbIE 3HAHUA I OOBSICHEHUS OMOJIOrMYEeCKUX
MPOLIECCOB U SIBJICHUM, ISl PUHATUSA NPAKTUYECKUX PELIEHUN B MOBCEAHEBHOU
KU3HU C LEJbl0 obOecrieueHrus O€30MacCHOCTH CBOETO 370POBbS M 310POBbS
OKPYXaIOUIUX JII0AEH, COOIOEHUsI HOPM IPAMOTHOI'O MTOBEJEHUS B OKPY KaIOIIEH
NPUPOAHON Cpelle, MOHMMAaHUE HEOOXOAMMOCTH HCIIOIb30BAHUSA JOCTHKEHUU
COBPEMEHHOMN ouosorun " OMOTEXHOJOTMH 171 PalHUOHAIBLHOIO
IPUPOAOI0Ib30BAHNUS;

YMEHHE pemaTh »dJIEMEHTAapHble TEHETUYECKHME 3aJaud Ha MOHO- U
IUTUOPUIHOE CKpEIIUBaHUE, CIEMJIEHHOE HAaCIEeIOBaHUE, COCTABISTH CXEMBI
MOHOTHOPUHOTO CKPEUIMBAHUS JJI MPEACKa3aHUsl HACIEAOBAHHS MPHU3HAKOB Yy
OpPTraHU3MOB;

YMEHUE BBIMONHATh J1a0OpaTOpHBIE W MpakTUYecKue paldoThl, COOII0ATh
MpaBuJia Ipu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTUYECKH OIICHWBATh ¥ HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COACP)KAaHWSA, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpelcTBa MaccOBOM WH(OpMAIM, HAYYHO -TIOMYJISIPHBIC
MaTepHualibl), STUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHHM B OHMOJIOTHH,
MeIUIMHE, ONOTEXHOIOT U H;

YMEHHE CO037aBaTh COOCTBEHHbIE NHMCHBMEHHBIE W YCTHBIE COOOIICHUS,
000011asi OMOJIOTHYECKYI0 UH(POPMAIIMI0 U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUHHBIN annapar OMOJIOTHH.

[IpenMeTHbIe pe3ynabTaThl OCBOEHUA ydyeOHoro mpenmera «buonorus» ¢ 11
Kjlacce NOJHKHBI OTPaXaTh:

c(pOpMHUPOBAHHOCTh 3HAHUH O MECTE U POJI OMOJIOTUH B CUCTEME HAYYHOI'O
3HaHMUSI €CTECTBEHHBIX HayK, B (OPMUpPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHHS, O BKIAJlE POCCHUCKUX U
3apyOeKHbIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIMOHAIHHOM
IpaMOTHOCTHU YeJIOBEKa JJI PEIIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE PpaCKpbIBaTh COJEp)KAHHE OMOJIOTMYECKMX TEPMHHOB M TOHSTHIA:
BU/I, TIONYJISIUSI, TEHOPOH I, IBOJIOIHUSA, ABUKYIIHE CHIbI ((PaKTOPhI) IBOJIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUI000pa30BaHUE, HKOJIOTMYECKHE (PaKTOpBI,



DKOCHUCTEMa, MPOAYIEHThI, KOHCYMEHTBHI, PEAYLEHTHl, IENU MUTaHUS,
AKOJIOTUYECKasi TUpaMujia, OuoreoieHos, onocdepa;

yMEHUE Wu3JIaraTb OWOJIOTMYECKUE TEOpUH (SBOJIIOIIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKas TEOpUsS DBOJIIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsrmeBoro cxoactBa K. M. bapa, depenoBaHus TJIaBHBIX HampaBiICHUH M
nyreir 3Bomoruu A. H. CeeproBa, yuenus o omocepe B. W. Bepuanckoro),
OIPEEATh TPAaHULIBI UX TPUMEHUMOCTHU K )KMBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMHU HAyYHOI'O MTO3HAHUSI B OMOJIOTUM: HAOIIOICHUE U
OMKCAHUE KUBBIX CHCTEM, IMPOILIECCOB M SBICHUN, OpraHu3alus U IMPOBEICHUE
OMOJIOTUYECKOTO0  DKCIIEPUMEHTA,  BBIABMIXKEHHUE  THUIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTA MEX]Y HCCIEIYEMbIMU BEJIMYUHAMH, OOBACHEHUE TMOJIYYECHHBIX
pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTUW, TEOPUM U 3aKOHOB, YMEHUE
JieNiaTh BIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICNATh CYIIECTBEHHbIE MPHU3HAKKA CTPOCHUS OHOJOTrHYECKUX
OOBEKTOB: BHUJOB, NOMNYJALMUN, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolEeHO30B M 3KOCHUCTEM, OCOOCHHOCTH TPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIECHHOCTH
OpPraHU3MOB, JEHCTBHUS DJKOJOTHYECKUX (DAaKTOPOB Ha OpraHU3MBI, MEepeHoca
BCIIECTB M TOTOKAa DJHEPIUM B DKOCHUCTEMAaX, AHTPONOTEHHBIX H3MCHCHUH B
HKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOT€OXUMHUYECKUX
LUKIJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJYYEHHbIe 3HAHUSA IS OOBSICHEHUS] OMOJIOrMYECKHUX
MPOLIECCOB M SIBJICHHM, AJS NMPUHATHS MPAKTUYECKUX PEIICHHH B IMOBCEIHEBHOU
KU3HU C TeJbl0 obecrieueHnss O€30MacHOCTH CBOETO 3J0POBbS U 3I0OPOBBS
OKPYXAIOUIUX JIFOACH, COOIOEHUSI HOPM IPaMOTHOTO MOBEJCHUS B OKPY>KAIOIIEH
MPUPOJIHON Cpele, MOHMMaHWe HEOOXOJUMOCTH HCIOJb30BAHUS JTOCTHKCHHM
COBpPEMEHHON OMOJIOTHH IS PAlliOHAIBHOTO TIPUPOIOTI0JIb30BAHMS;

YMEHHUE peliaTh JIeMEHTapHbIE OMOJIOTHYECKHE 3a7a4H, COCTABISATh CXEMBI
nepeHoca BelIeCTB U SHEPTUU B SKOCUCTEMaX (1[eMy MUTAHUS);

yMEHUE BBITIONHATE J1aOOpaTOpPHBIE W TpaKkTUYeCcKue paboThl, COOJI0IATh
npaBuiia Ipu padboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYAOBAHUEM;

yMEHUE KpPUTUYECKHM OIIEHUBAaTh M HHTEPIPETUPOBATH HHGPOPMAIIUIO
OMOJIOTUYECKOTO0  COJAEpP)KAHMsI, BKJIIOUAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEeJICTBa MacCOBOM MH(OPMAIIUU, HAYYHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  TJIO0AdbHBIE  JKOJOTUYECKHE  TPOOJIEeMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3HIIUIO;

yMEHUE CO037]aBaTh COOCTBEHHBbIC€ MHUCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011ass 6MOJIOTHYECKYI0 HH(OpMAIMI0 M3 HECKOJBKHX MCTOYHHUKOB, TPaMOTHO
MCIO0JIb30BaTh MOHATUMHBIN armnapar OuOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosuuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudpossbie)
Ne /i Kontpoabubie | IpakTuueckue
NMPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI pecypenI
buosnorus 10. OO0
1 brooris kaK Hayka 2 05 «CBEPOBPA3OBAHME.»
buosnorus 10. OO0
2 JKuBble cUCTEMBI U UX OpraHU3aLUS 1 «CEEPOEPA3OBAHLIE. »
buonorus 10. OO0
3 XMMHYECKHUHI COCTAB M CTPOECHHUE KIIETKU 8 1 «CBEPOBPAROBAHMUE.»
buonorus 10. OO0
4 XKuzHenesaTenbHOCTb KIETKU 6 «CBEPOBPA3OBAHMUE.»
5 PasMHOXeHE 1 MHINBUIYyAILHOE Pa3BUTHE 5 1 Bronorus 10. 000
OpraHH3MOB «CBEPOBPA30OBAHUE.»
6 HacJieIcTBEHHOCTD ¥ H3MEHYHBOCTH g L5 buonorus 10. 000
OpraHH3MOB : «CBEPOBPA30OBAHUE.»
; Cenekrus opranu3MoB. OCHOBBI 3 bronorus 10. 000
T — «CBEPOBPA30OBAHUE.»
buosnorus 10. OO0
8 PesepsHoe Bpems 1 1 «CBEPOBPA3OBAHME.»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KVIACC

KosauvecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /i Konrtpoubusie | IlpakTnyeckue
NMPorpaMmbI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsl
1 5 5 9 1 buonorus 11. OO0
BOTIOMHOHHAA DHOAOTHA «CBEPOBPA30BAHME.»
5 BO3HMKHOBEHHE U pa3BUTHUE KU3HU Ha 9 05 buonorus 11. OO0
3emiie ' «CBEPOBPA3OBAHMUE.»
buonorus 11. OO0
3 OpraHnsMbl 1 OKpYysKaolias cpefa 5 1 «CBEPOBPA30OBAHUE.»
buosnorus 11. OO0
4 Coo01iecTBa ¥ 3KOJIOTMYECKHE CUCTEMBI 9 «CBEPOBEPAROBAHMUE.»
buonorus 11. OO0
5 PesepHoe Bpemst 2 1 «CBEPOBPA30OBAHHE.»
OBUIEE KOJIMYECTBO YACOB I10 34 1 95

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUVIACC
KoanuecTBo yacos DJIEeKTPOHHBIE
ara nudposbie
Nenn/m | Tema ypoka Kontpoabnsie | IlpakTHyeckue A op
Bcero HU3y4YeHHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 buonorus B cucreme Ha 1 buonorus 10. 000
e «CBEPOBPA30OBAHMUE.»
MeTo/1bl 103HAaHUS KUBOW MTPUPOJIBIL. buonorus 10. OO0
[TpakTuueckas padorta Ne 1 «CBEPOBPA30OBAHUE.»
2 «HMcnonp30BaHUE PA3IUYHBIX 1 0.5
METO/IOB IIPYU U3Y4YECHUNU
OMOJIOTUYECKUX OOBEKTOB
3 buonornyeckue cucreMsl, IPOLECCH 1 Bronorus 10. 000
W HX W3yueHHe «CBEPOBPA30OBAHHUE.»
4 XUMHUYEeCKHI cocTaB KiIeTkHu. Boga n 1 buonorus 10. 000
MHHEpATbHEIE COJTH «CBEPOBPA3OBAHHUE.»
buonorus 10. OO0
5 benku. CoctaB u ctpoeHue 6elkoB 1 «CBEPOBPAROBAHMUE.»
depMeHThl — OUOJIOTHYECKUE buonorus 10. OO0
Katanuzaropsbl. JJaboparopHas «CBEPOBPA30OBAHUE.»
5 pabota Ne 1 «I/IiyquI/Ie 1 05
KaTaJIUTUYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IpUMEPE aMHJIa3bI
WM KaTanasbl)»




Bbuonorug 10. OO0

YreBozpL. JInmuzbt «CBEPOBPA3OBAHUE.»
buonorus 10. OO0
8 Hyxneunossie kuciaotel. ATO «CBEPOBEPA3OBAHMUE.»
9 HcTopust 1 MeTObI U3y4eHUS Buororns 10. 000
xnetku. Kierounas Teopus «CBEPOBPA30OBAHHUE.»
10 KneTka kak 1ienoctHast xKuBas Bronorna 10. 000
CcHCTeMA «CBEPOBPA3OBAHHUE.»
CtpoeHue 3yKapuoTHYECKON buonorus 10. OO0
kieTku. Jlaboparopnas pabora Ne 2 «CBbEPOBPA3OBAHHUE.»
«M3yuenne cTpoeHHs KIETOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5
OakTepHii o] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOMperapaTax u ux
OIIHCaHHE»
buonorus 10. OO0
12 OOMeH BelIecTB WM METab0IH3M «CBEPOBPA3OBAHUE.»
buonorus 10. OO0
13 @dorocunTe3. XeMOCHUHTES «CBEPOBPA3ROBAHME.»
buosnorus 10. OOO
14 Ouepreruyeckuii 06MeH «CBEPOBPA3OBAHMUE.»
JKu3HneHHBIN MUKIT KISTKH. Jlemenne buomnorus 10. OO0
15 kJeTku. Muto3. JlaboparopHas 0.5 «CBEPOBPA3OBAHHUE.»

paborta Ne 3 «HaGmrogeHue MuTos3a B




KJICTKaX KOHYMKa KOPCIIKA JIyKa Ha
TFOTOBBIX MUKPOIIpCIIapaTax»

buocunres Oenka. Peakmus

Buonorug 10. OO0

16
MATPHHUHOTO CHHTE3a «CBEPOBPA30OBAHMUE.»
buonorus 10. OO0
17 Tpancnsiuus — 6uocuHTe3 OenKa «CBEPOBPA3OBAHMUE.»
18 Hexnerounsle (popMbl )KU3HU — Bronorus 10. 000
BHPYCHI «CBEPOBPA30OBAHHE.»
buonorus 10. OO0
19 @opMBbl pa3MHOKEHHsL OPIraHU3MOB «CBEPOBPA3OBAHME.»
buonorus 10. OO0
20 Metios «CBEPOBPA3OBAHUE.»
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX buonorus 10. OO0
KyeTok. OTIo0TBOpEHHE. «CBEPOEPA30OBAHUE.»
21 Jlaboparopnas padora Ne 4 0.5
«3yuenune cTpOeHHs TOJIOBBIX '
KJIETOK Ha TOTOBBIX
MUKpPOIIpenapaTax»
99 WuauBuyanbHOe pa3BUTHE Bronorus 10. 000
OpTaHH3MOB «CBEPOBPA30OBAHUE.»
’3 TeHeTHKA — HAyKA O buonorus 10. OO0
HACJIEICTBEHHOCTH U U3MEHYHUBOCTH «CBEPOBPASOBAHUE.»
24 3aKOHOMEPHOCTH HACIIEJOBaHUS buosmorug 10. OO0

npu3HaKoB. MoHOrHOpHIHOE




CKpEILMBAHNE

«CBEPOBPA30OBAHUME.»

JurnbpuaHoe ckpenBanme. 3aKkoH

buonorug 10. OO0

25 HE3aBHCUMOI'0 HACJIEOBAHUS «CBEPOBPA30OBAHUE.»
MIPU3HAKOB
CrernieHHOE HaclieIoBaHUE buonorus 10. OO0
npu3HakoB. JlabopaTopHas pabora «CBEPOBPA30OBAHUE.»

26 Ne 5 «M3yueHne pe3ynbTaToB 05
MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKpEIIMBaHUA Y IP030(UIIbI HA
TOTOBBIX MUKpOIIpEeTIapaTax»

7 I'enetruka noma. HacinegoBanue Egg;)rg’]; ll)OABg]CS)(A)HI/IE N
MIPU3HAKOB, CIETUIEHHBIX C ITOJIOM :
NsmenunBocts. HenacnencTBennas buonorug 10. OO0
M3MEHUYUBOCTH. JlaboparopHas «CBEPOBPA30OBAHUE.»

28 pabota Ne 6. U3yuenue 05
MOAU(DUKAITMOHHON H3MEHIMBOCTH,

MMOCTPOCHUE BApUAIIMOHHOTO PsiJia U
BapUaIlMOHHOW KPUBOW»
HacnencrseHHass N3MEHYUBOCTE. Bbuomorug 10. OO0

29 Jlaboparopuas padora Ne 7. 0.5 «CBEPOBPA30OBAHUE.»
«AHAIHA3 MyTalU{ y Apo30(HIIEI HA
TOTOBBIX MUKpOIIpenapaTax»

buonorus 10. OO0

30 l'enernka yenosexa «CBEPOBPA3OBAHMUE »
PesepBHblit ypok. O6o01ieHue mo buonorus 10. OO0

31 Teme «HacnencTBeHHOCTh U «CBEPOEPA30OBAHUE.»

HU3MCHYUBOCTb OPraHU3MOB»




Bbuonorug 10. OO0

32 Cenexuyst Kak HayKa U Iporece 1 «CBEPOBPA30OBAHUE.»
MeTOI[BI " JOCTHXXCHUS CCIICKIINU EHOHOFMH 10' OOO

33 . 1 «CBEPOBPA3OBAHMUE.»
paCTCHI/IH " JKUBOTHBIX
buoTexnonorus kak orpacib buonorus 10. 000

34 1 «CBEPOBPA3OBAHUE.»
HpOI/ISBOI[CTBa

OBIIEE KOJIMYECTBO YACOB I1O Y

I[TPOTPAMME




11 KVIACC

KosnuecTBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Nem/m | Tema ypoka Kontpoannsie | IIpakTuyeckue A p
Bcero H3ydyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHUS U METOJIbI €€ U3yUeHHUs 1 buonorus 11. 00O
oJon STOARL €€ HI3yHe «CBEPOBPA3OBAHINE.»
HcTopust pa3BUTHS MPeICTaBICHUMA Bronorua 11. 000
2 06 DBOJTIOLHH 1 «CBEPOBPA3OBAHUE.»
buonorus 11. OO0
3 MuxposBostrorms 1 «CBEPOBPA30OBAHMUE.»
ITomystius Kak 3J1eMEeHTapHas buonorus 11. OO0
€IMHNULIA BUJA U DBOJIFOLIHH. «CBEPOBPA30OBAHUE.»
4 Jlaboparopras padora Ne 1 1 0.5
«CpaBHEHUE BUJIOB 10
MOP(HOJIOTHIECKOMY KPUTEPHIOY
JIBrxy1ue cuibl (3JeMeHTapHbIe Bronorua 11. 000
5 (baKTOpBT) FBOMIOLHII 1 «CBEPOBPA3OBAHUE.»
6 EcrectBeHHbII 0TOOP 1 €10 (POPMBI 1 buonorus 11. 000
P P «CBEPOBPA30OBAHME.»
Pe3ynbTarsl 3BOSIIOIUN:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BupooOpa3oBanue. JlaboparopHas 1 05 buonorus 11. OO0
pabora Ne 2 «Omucanue ' «CBEPOBPA30OBAHMUE.»
NPUCHIOCOOTICHHOCTH OpTraHu3Ma u
€€ OTHOCUTEIILHOI'0 XapaKkTepa»




Hanpasienus u nytu

Buonoruga 11. OO0

8
MaKpOBOJIIOLMU «CBEPOBPA30OBAHUE.»
buonorus 11. OO0
9 HeoGpaTumocTs 5B0IIIOLMN «CBEPOBPA3OBAHUE.»
10 WcTopust 5KU3HA HAa 3€MJIIE M METOIbI Buonorus 11. OO0
of H3yTeHHA «CBEPOBPA30OBAHMUE.»
1 [ UIoTe3bI MPOUCXOXKICHUS FKU3HH Buosorus 11. OO0
Ha 3eMie «CBEPOBPA30OBAHMUE.»
12 Pa3BuTHeE KU3HU Ha 3eMIIE 10 Dpam buonorus 11. OO0
U IIEPHOIaM «CBEPOBPA30OBAHUE.»
OCHOBHBIE ATAIbI YBOJIOLUI buonorus 11. OO0
PaCTUTENBHOIO U )KUBOTHOT'O MUPA. «CBEPOBPA30OBAHUE.»
13 [IpakTuueckas padora Ne 1 05
«3y4eHne NCKOMAEMbIX OCTATKOB '
pacTeHuil U KUBOTHBIX B
KOJUIEKLIUSIX»
14 CoBpeMeHHas CHCTEMA buonorus 11. OO0
OpraHuYecKoro Mupa «CBEPOBPA30OBAHUE.»
15 DBoJIIOLUS YeTI0OBEKa buonorus 11. OO0
(anTpOIIOreHes) «CBEPOBPA30OBAHUE.»
16 Jewxymue cuibl (pakTophI) buonorus 11. OO0
aHTPOIIOreHe3a «CBEPOBPA30OBAHMUE.»
17 OCHOBHBIC CTaJIMH SBOIIOINH Buosorus 11. 000




YCI0BCKa

«CBEPOBPA30OBAHUME.»

YenoBeueckue packl U NPUPOJIHBIE

buonornga 11. OO0

18 A TAITTAIN HeTOBEKA «CBEPOBPA3BOBAHUE.»
PesepBubIil ypok. O6001IEHIE TIO buonorus 11. OO0
19 Teme «BO3HHMKHOBEHUE U Pa3BUTHE «CBEPOBPA30OBAHUE.»
JKU3HU Ha 3eMe»
buonorus 11. OO0
20 OKOJIOrHs KaKk HayKa «CBEPOBPA3OBAHME.»
21 Cpenpl 0OUTaHMS U KOJIOTHYECKHUE Bronorna 11. 000
(baxTopsI «CBbEPOBPA3OBAHHUE.»
AbuoTtHueckue GaKTopbl. buonorus 11. OO0
JlaGopatopnas paGota Ne 3. «CBbEPOBPA3OBAHHUE.»
«Mopdororuueckne 0COOEHHOCTH
22 pPacTeHM U3 pa3HbIX MECT 0.5
oOutanus». JlabopaTopHas pabora
Ne 4. «BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCca»
buonorus 11. OO0
23 brornaeckne dakTopsl «CBEPOBPA3OBAHUE.»
OKOJIOTUYECKUE XAPAKTEPUCTUKH buonorus 11. OO0
nomynsauuu. [Tpakruyeckas padora «CBbEPOBPA3OBAHHUE.»
24 Ne 2 «IToacyér ImIOTHOCTH 0.5
HOMYJISALUI pa3HbIX BUJIOB
pacTeHU»
25 Coob1ecTBa OpraHM3MOB — buonorus 11. OO0




OHOLIEHO3

«CBEPOBPA30OBAHUME.»

DKOJOTHUYECKAE CUCTEMBI

buonornga 11. OO0

26
(3KOCHCTEMBI) «CBEPOBPA30OBAHUE.»
OcHOBHBIE MTOKA3aTEIN YKOCUCTEMEL. buonorusa 11. OO0
27 DKOJIOTHYECKUE TUPAMUJIBI. 1 «CBEPOEPA30OBAHUE.»
CaoiicTBa 3kocucteM. Cykueccus
buonorus 11. OO0
28 IIpuposHbIC 9KOCHCTEMBL 1 «CBEPOBPA30OBAHIE.»
buonorus 11. OO0
29 AHTpONOTreHHBIE YKOCUCTEMBI 1 «CBEPOBPA3OBAHME.»
30 buocdepa — rnobdanpHas 1 Bronorua 11. 000
SKOCHCTEMA 3eMITH «CBEPOBPA30OBAHUE.»
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 buonorus 11. 000
Grochepsr «CBEPOBPA30OBAHMUE.»
buonorus 11. OO0
32 YenoseuecTBo B buochepe 3emin 1 «CBEPOBPA3ZOBAHME.»
33 CocymiecTBOBaHHE PUPOJTB 1 1 buonorns 11. 000
S «CBEPOBPA30OBAHUE.»
PezepaHblil ypok. O600111€HHE TEMBI buonorus 11. OO0
34 «Coo0111ecTBa 1 3KOJIOrNYECKIE 1 «CBEPOEPA30OBAHUE.»
CHCTEMBI»
OBILEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME







ITPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBLHOM IPOT'PAMMBI

IIpoBepsieMble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHUS 0CHOBHOM
o0pa3oBaTeJIbHOI MPOrpaMMbl CPeTHEr0 0011Iero 0opa3oBaHUsI

CdopmMupoBaHHOCT, 3HAHUH O MECT€ W POJIM OMOJOTHH B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHNH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUUCKMX M 3apyOexHbBIX YYEHBIX-OHMOJIOTOB B pa3BHUTHE
Owonorny; (QyHKIMOHAIBHOH TPaMOTHOCTH YEJIOBEKa JUIS PEIICHUS

JKU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJAEp)KaHHE OHOJIOIMYECKMX TEPMUHOB U
TIOHSITUI: KHU3Hb, KJIETKA, OPraHW3M; MeTa0oi3M (OOMEH BEIECTB U
NpeBpalleHUe DSHEpPruM), IOMeocTa3 (camoperyssiuus), YpOBHEBas
OpraHu3alysl *KHUBBIX CHUCTEM, CAMOBOCIIPOM3BEACHUE (PENPOLYKIHS),

HacCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PAa3BUTHUC

YMeHue nznaraTb OMOJOTMYECKUE TeOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Mengens, T. Moprana, H.W. BaBunosa) u
yueHus (0 LEHTpax MHOrooOpasusi M MNPOUCXOXKIEHHS KYJIbTYPHBIX
pactenuit H.. BaBunosa), onpenensiTh rpaHulibl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMaM

Ymenue BJIaICTb MCTOAAMH HAYYHOT'O IIO3HAHUA B OuoJoruu
(Ha6JHOI[CHI/Ie U OIIMCAHUC JKXUBBIX CHCTCM, IHNPOHCCCOB U HBHGHI/Iﬁ;
opraHusanuysa )51 MMPOBCACHHUC OHOJIOrUYECKOTO OKCIICpUMCHTA,
BBIJIBUXKCHHEC THUITIOTE3bI, BbISIBJICHHUC 3aBHCUMOCTH MCXKIY
HCCIICAYCMbIMU BEJIIMYMHAMU, O0OBSICHEHHE IMMOJIYYCHHBIX PE3YyJIbTAaTOB,
HCIIOJIb3OBAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOJAbBI HA OCHOBAHHWHU IMOJIYUYCHHBIX pGSyHBTaTOB)

10 KJIACC

Koa
NpoBepPsIeMoOro
pe3yJjbTara

1

2

3

4

5

YMeHue BbIIETATh CYUIECTBEHHbIE TPU3HAKH BUPYCOB, KIIETOK
OPOKApUOT U OYKApHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MoOB; OCOOEGHHOCTH TpPOLECCOB OOMEHa  BEIIeCTB U
MPEeBpaICHAs] DHEPTrUM B KIETKe, (OTOCHHTE3a, IUIACTHYCCKOTO U
DHEpPreTUYeckoro  OOMEHa,  XEMOCHHTE3a, MHTO3a,  Meko3a,
OIUIOIOTBOPEHUS,  Pa3MHOXXEHHUS,  HMHAWBUIYaJIBHOTO  Pa3BUTHUS

opranu3ma (OHTOT€HE3)




YMenue MMPUMCHATH IMMOJIYUYCHHBIC 3HaHUA JIIA 00bsSICHEHHUS

OMOJIOTMUECKUX TMPOIECCOB U SIBICHUM, JJIsI MPUHITUS MPAKTHUYECKUX
pelIeHni B TOBCEIHEBHOM KU3HU B LENSIX oOecredeHus: 6e30MacHOCTH
CBOETO 37I0POBBS U 3JI0OPOBBSI OKPY>KAIOIINX JIOACH, COOMIOCHHSI HOPM
rPpaMOTHOTO  TOBEJICHUS B MIPUPOIHOMN

OKpY Karolien cpene;

IIOHUMAaHHeC H€O6XOILI/IMOCTI/I HCITIOJIb30BaHUsA I[OCTI/I)KGHI/II\/JI

COBPEMEHHON OMOIIOTUM W OHOTEXHOJOTHH Uil PalOHAIBHOTO

MIPUPOJIOTIOTB30BaAHUS

YMmenne peiiaTth 3JEMCHTAPHBIC TCHCTUYCCKUC 3aJadd Ha MOHO- H
I[I/IFI/I6pI/II[HOG CKpCIIMBAHUEC, CUCIUICHHOC HACJICAOBAHUEC, COCTABJIATH
CXCMBbI MOHOFI/I6pI/II[HOFO

CKpCIIMBAHUA I MMpEaACKAa3aHUA

HaCJIeOBaHMsI PU3HAKOB Y OPraHU3MOB

YMeHHe BBINONHATH Ja0OpaTOpHBIE W TMPAaKTHYECKHEe paboTHI,

cobmogath npaBuia npu pabore ¢ y4yeOHbIM M JaOOpPAaTOPHBIM

00opyaoBaHUEM

YMeHne KpUTHYECKH OLIEHMBATh M MHTEPIPETUPOBATH HHPOPMAIHIO
OMOJIOTNYECKOIr0 COAEPIKAHMS, BKIIIOYAIOLIYIO IICEB/IOHAYYHbIE 3HAHUS
U3 pa3IMyHbIX UCTOYHUKOB (CMMU, Hay4yHO-TIOMyIsIpHBIE MaTepHUalbl);
9THUYECKHE aCHEKThl COBPEMEHHBIX MHCCIEOBaHUIl B OHoiOrUM,

MCOUIIUHE, OHMOTEXHOJIOTUU

10

YMeHue co3naBaTh COOCTBEHHbIE TUCHbMEHHBIC U YCTHBIE COOOIIEHHUS,
000011251 6MONTOTHYECKYI0 UH(DOPMAIHIO U3 HECKOIbKUX UCTOYHHUKOB,

T'paMOTHO UCIIOJIb30BaTh MMOHATUUHBIN arrapar OmoIornu

11 KIIACC

Kon
MpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOIi
00pa3oBaTe/IbHOM NMPOrpaMMBbI CpeIHero o0umero 00pa3oBaHus

CdopMHpOBaHHOCTh 3HAHUH O MECTe M POJIM OHOJOTMHM B CHCTEME
HAYYHOTO 3HaHUS €CTECTBEHHBIX HayK, B ((OPMUPOBAHNH COBPEMEHHOMN
€CTECTBCHHO-HAy4YHOM KapTUHBI MHpa U HAYYHOI'O MUPOBO33PEHUS; O
BKJIaJIE POCCUMCKMX M 3apyOexHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouosiornyu; (YHKIIMOHAIFHOW TPaMOTHOCTH YEJIOBEKa JUIS PEHICHUS

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COAEpkKAHUE OUOJOTHUYECKUX TEPMUHOB U

TOHATUN: BUM, TOIYJSAIUSA, TEHO(OH, SBOJIONUS, ABUKYIINAE CHIIBI




(paxTopsr) IBOJTIOLINH, MIPHUCIIOCOOICHHOCTh OpPraHu3MOB,
BUJI000pazoBaHue, 9KOJIOTUYECKHE (hakTopsl, AKOCUCTEMA,
NOPOAYIECHTbI,  KOHCYMEHTBI,  PEIyLEHTBI, Hend  MUTaHUs,

HKOJIOTHYECKasl mupamMua, OMoreoneHos, buocdepa

YMeHue uznaratb OMoJIorHYecKre Teopuu (3BOJIIOLMOHHAS Teopust Y.
JlapBuHa,  cHHTeTHYecKass  TEOpHs  3BOJIOLMHU),  3aKOHBI U
3aKOHOMEpHOCTH (3apojpimeBoro cxoactBa K.M. bapa, dyepenoBanus
IJIaBHBIX HampasiieHui u mytei 3Bomounu A.H. CeBepiioBa, yueHus o
o6uocpepe B.M. Bepnanckoro), omnpenensTte  IpaHMULBl  HUX

MMPUMCEHUMOCTH K ) XKUBBIM CUCTCMaM

YMeHHe BIafeTh METOJAaMU HAy4YHOTO I[IO3HAHUS B OHUOJIOTUH
(HabmIOZIGHWE W ONMCAHHE JKUBBIX CHUCTEM, IPOLIECCOB M SIBICHUIL,
OpraHu3aliisi © TPOBEACHHE OWOJIIOTUYECKOTO  DKCIEPUMEHTa,
BBIJIBIDKCHUE  TUIIOTE3bI;  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCIIelyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJIYUYEHHBIX Pe3yJIbTaToB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATHUH, TEOPUM M 3aKOHOB; YMEHMHE

ACJIaTh BbIBOABI HA OCHOBAHWU ITOJIYUYCHHBIX peByHBTaTOB)

YMenue BBIJICTISATH CYILIECTBEHHbBIC MIPU3HAKU CTpOCHUS
OMOJOrMYEeCKMX OOBEKTOB: BHJIOB, MOMYJSIHA, HPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOTCOLEHO30B U  JKOCUCTEM;
O0COOEHHOCTH MIPOLIECCOB HACJIE/ICTBEHHOM W3MEHYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHUs, MPUCTIOCOOICHHOCTH
OpraHW3MOB, ACUCTBHS OSKOJOTHYECKHX (DAKTOPOB Ha OPraHU3MBI,
NepeHoca BEUIeCTB U MOTOKA YHEPTHH B IKOCUCTEMAX, aHTPOIOTEHHBIX
W3MEHEHUH B DKOCHCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB U

OMOTCOXMMUYECKHUX IIUKIIOB B Onocdepe

YMeHHe NpUMEHATh NOJy4YeHHble 3HAHUS A OObSICHEHUS
OHMOJIOTHYECKHUX IponeccoB U HBHGHHﬁ, AJI TIPUHATHUS NPAKTHYCCKUX
pEIIeHMii B MOBCETHEBHOM KHU3HH B LIEJSIX 00ecTieyeHns: 0e301macHOCTH
CBOETO 37I0POBbS U 3[I0OPOBBS OKPYKAIOIIMX JIIOAeH, COOTIOACHNUS HOPM
rpaMOTHOTO TIOBEIICHHMS B  OKPYXKAIOWIEH MNPUPOAHON  Cpere;
IIOHUMAHHE HE00X0IMMOCTH UCIIOJIb30BaHUS JNOCTUKECHUN

COBPEMEHHOM OMOJIOTHH JUISl PALIMOHAIBHOTO PUPOIONIOJIL30BaHUS

YMenne pe€miaTh 3JIEMECHTAPHBIC OHOJIOrHYCCKHE 3aga4u, COCTaBJIATH

CXCMBI IICPCHOCA BCIICCTB U SHCPI'UH B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/Iﬂ)

YMeHHe BBIMOJNHATH JaOOpaTOpHBIE U IMPaKTHYeCKHUe paboThI,
coOmoaTh TmpaBuWia Tpu padboTe C y4eOHBIM M Ja0OpaTOPHBIM

o0opyaoBaHuEeM




YMeHre KpPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
OMOJIOrNYECKOr0 COAEP KaHUs, BKIIOYAIOLLYIO IICEBJIOHAYYHbIE 3HAHHUS

13 pa3IuvHbIX UCTOYHUKOB (CMU, HaydHO-TIOMYJIsSipHBIE MaTePHUaIbl);

? paccMaTpUBaTh rio0aabHbIe 9KOJIOTHYECKHE po0IeMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
TIO3HIIHIO
VMeHue co3aBath COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHHMS,
10 0000111ast OMOJIOrHYECKYI0 UH(POPMAIMIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHATHUHBIN arfrapar Omoornuu




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xak Hayka

1.1

buonorus — Hayka o xuBOoi mnpuposae. Ponp Ouonoruu B (GopMUpOBaHUU

COBPEMEHHOI Hay4HOU KapTHHBI Mupa. CucreMa OMONIOrHYeCKUX HayK

1.2

MeTtonpl MO3HAHUS KUBOW MPHUPOAbI (HAONIOAECHUE, HKCIIEPUMEHT, OIMCaHUE,
u3MepeHue, Kiaccu(UKalus, MOJEIUpOBaHUe, CTaTUCTHYEecKas o0paboTka

JTAHHBIX )

JKuBbIe CHCTEMEBI B UX opraHu3anmsa

2.1

Xusbie cuctembl (OmocucTeMbl) Kak IpeaMeT u3yudeHust ouosoruu. CBoiicTBa

OMoCUCTEM U MX pa3HOOOpasue

2.2

ypOBHI/I OpraHHu3alun omocucrTeMm: MOJ'IeI(y.]'IHpHO-FeHeTquCKHﬁ, KHeTOqHBIﬁ,

OpFﬂHH?»MCHHBIfI, HOHy.]'IfII.IHOHHO-BHZ[OBOﬁ, BKOCHCTGMHLIﬁ, 6PIOC(1)CpHLII>i

XUMHUYECKUN COCTaB U CTPOEHUE KIIETKH

3.1

XWMHYECKUH COCTaB KIJIETKH. XHMHYECKHE BJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTBl. Boma u MuHepanpHble BemiecTBa. DOyHKIMU BOABI U

MUHCPAJIBbHBIX BCIICCTB B KJICTKC. HozmepncaHHe OCMOTHYECKOT0 OanaHca

3.2

benku. CoctaB u cTpoeHue O€lKOB. AMMHOKHCIOTBI — MOHOMEpPHI OENKOB.
Hes3amenumble W 3aMEHHMbBIE aMUHOKMCIOTHL. AMHHOKHUCIIOTHBI COCTaB.
YpoBHU CTPYKTYpBI OETTKOBOW MOJIEKYJbI (IEpBUYHAS, BTOPHUYHAS, TPETUUHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOHCTBa OeikoB. buonormyeckue
GyHKIIUU OETTKOB.

®epMmeHTBl — Ouosornueckue Karanuzaropel. CTpoeHue (epMeHTa: aKTUBHBIN
neHtp, cyocrtpatHas cnenupuyHocts. Kodepmentsl. Burtamunbl Ominums

(EepPMEHTOB OT HEOPTaHMYECKUX KATAIU3aTOPOB

3.3

VYrneBoapl: MOHOcCaxapubl (IJI0K03a, pudo3a U JAe30KCupud03a), Aucaxapubl
(caxapo3a, JnaKkTo3a) W TOJHMCaxapuabl (Kpaxmal, TJIUKOIeH, LEeJUI0I03a).
Buonornyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  TpUraUOepuabl, — crepouabl,  ¢ochomununel.  ['mapoduinbHO-
ruapodoOHbIe CcBoOWcTBA. buonornyeckwe QyHkimun aunuaoB. CpaBHEHHE

YIJI€BOOOB, OCJIKOB 1 JIMTINUA0B KaK HCTOYHHUKOB DHCPIrun

3.4

Hyxneunossie kucnotsl: JJHK n PHK. Hykineornasl — MOHOMEpBI HyKJIEHHOBBIX




kucnor. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢dynkmum PHK. ATO:

CTpOCHUE U PYHKITUH

3.5

]_[I/ITOJ'IOFI/IH — HAayKa O KJICTKC. Knerounas TCOpUs. MeTtoapl N3YyUYCHUS KIICTOK

3.6

Kierka kak nenoctHas xwuBasi cucreMa. OOIIue NMpU3HAKKU KIIETOK: 3aMKHYyTas
HapykHass MeMOpana, moisiekysabl JIHK kak reHernueckwii ammapar, cucrema

cuHTe3a Oelka

3.7

Tunbel KJIETOK: dyKapuoTHUYECKass U mpokapuoTrueckas. OCoOOEHHOCTH CTPOCHHUS
nmpokapuoTHueckor  kieTkn. Kierounas crenka Oaktepuil. CtpoeHHE
SYKApPUOTUYECKON KJIETKH. OCHOBHBIE OTJIUYMS PACTUTEJIbHOM, XUBOTHOU M

IpUOHOI KIIeTKH

3.8

[ToBEpXHOCTHBIE CTPYKTYpbhl KIIETOK — KIETOYHAasl CTEHKa, IJIMKOKAJIHUKC, HX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoricTBa ¥ pyHkiuu. [{uromnazma u eé
opranouipl. OgHOMEMOpaHHBIE OPTaHOWIBI KJIETKHU: DHAOIUIA3MAaTHYECKasl CETh
(BIIC), anmapar ['onbmku, nu30coMbl. [loTyaBTOHOMHBIE OPTaHOWIIBI KIETKU:
MUTOXOHJIpUM, IUIACTUAbL. [IponMcXokKIeHHne MUTOXOHAPWA M IUIacTUA. Bumsl
wiactua. HememOpaHHbIE OpraHouibl KJIETKHU: PUOOCOMBI, KJIETOYHBIM IIEHTD,

PECHHUYKH, KTy TUKH. (DYHKI_[I/II/I OpTraHOMOIO0B KJIICTKH. Bxmrouenns

3.9

SAnpo — perymatopHblid meHTp kieTku. CTpoeHHe siapa: siaepHas 00OIovKa,

KapuoIiuiadMa, XpoOMaTuH, AAPbIIIKO. XpOMOCOMI)I

3.10

TpaHCIIOPT BEILECTB B KIIETKE

}KI/ISHG,HCHTeJIBHOCTB KIJIICTKHN

4.1

OOmeH BemecTB, WM MeTa00IM3M. AccuMWinus (IUlacTUYecKuid oOMeH) u
TUCCUMIUIALNAS (QHEPTeTUYEeCKH OOMEH) — JIB€ CTOPOHBI €IWHOrO Iporiecca
meTabonmu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(dHBIN U TeTeporpodHbIif. Poib

(bepMCHTOB B OOMeHe BCIICCTB U NPCBpAICHUN DHCPI'UH B KIICTKE

4.2

®ortocunrte3. CBeToBas U TeMHOBas (a3bl GpoTrocuHTe3a. Peakimu doTocuHTe3A.
OddextuBHOCTh (hoTOCHHTE3a. 3HAUeHUE (OTOCHMHTE3a JUIS KM3HH Ha 3eMile.
Bnusinue ycnoBuil cpeapl Ha (OTOCHHTE3 M CHOCOOBI TOBBILIEHUS €rO
NPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIL.

XeMocuHTe3. XEMOCHUHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCHUHTE3a IS

JKA3HU Ha 3eMiie

4.3

OHepreTuyeckuii oOMeH B KieTke. PaciueruieHue BelIeCTB, BBIJCICHHE U
AKKyMYJUpOBaHME OHEPruM B KIJETKE. OTalbl JHEPreTHUYECKOro OOMEHa.
I'mukonus. bpoxenue n ero Buabl. KuciopogHoe OKHCIEHHE, WIN KIETOYHOE

neixanne. I (HEKTUBHOCTh SHEPTETHUECKOTO 0OMEHa

4.4

Peakun matpuyHoro cunresa. ['enernueckas undopmanus u JJHK. Peammzanus

TeHEeTUYECKON WHpopManuu B KIeTKe. ['eHeTHuecKuit KOJ W ero CBOMCTBA.




Tpanckpunuust — matpuunbiii cuate3 PHK. Tpancnsims — OuocuHTe3 Oenka.

Koauposanue amunokucnot. Poib pudocom B OnocuHTe3e Oenka

4.5

Heknerounsie ¢opmel xu3Hu — BHpychl. Mcropust oTkpbiTHs BHpycoB (.M.
NBanoBckuil). OCOOEHHOCTH CTPOEHHMS M KU3HEIEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3nn pacTeHWi, >XUBOTHBIX W YEJIOBEKAa, BBI3BIBACMEBIC
BUpycamu. Bupyc ummynonedunura yenoseka (BHUY) — Bo3Oynutens CITN /a.

[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI

Pa3smuoxenne n HHIAWNBUAYAJIBHOC Pa3BUTUC OPraHU3MOB

5.1

KneTouynslii UK, WM KU3HEHHBIM LUK KiIeTku. HWHTepdaza u MUTO3.
[Ipoueccsl, npoTekaroie B UHTEepdasze. Pemmukanus — peakuus MaTpUYHOTO
cuareza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HAa0Op — KapUOTHII.
JIMIIIonIHbIE M TaIUIOMJIHBIM ~ XpOMOCOMHBIE  HAOOpbl.  XpOMAaTHIBI.
[IuTomornyecKkne OCHOBBI Pa3MHOXKCHHA W HMHIUBUAYAJIbHOTO  PA3BUTHSA
OpraHU3MOB.

Jenenne kierku — murto3. Cragum muto3a. IIpomeccsl, npoucxopsmme Ha

PA3HBIX CTaAUAX MHUTO3A. buonorudyeckuii CMBICII MUTO3a

5.2

@opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecrioynioe U MosioBoe. Buabl Gecronoro
Pa3MHOXKEHHUS: JCJIICHHE HaJBOE, IOYKOBAHHUE OJHO- U MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pPa3MHOKEHUE. UckyccTBeHHOE

KJIOHUPOBAHUC OPraHUu3MOB, €TI0 3HAUCHHUEC IJId CCICKIUN

5.3

[TonoBoe pasMHOXKEHHE, €T0 OTIUYHS OT OECIIOIOTO0.
Meiioz. Cramum wmeiio3a. [lporeccel, mpoucxoisiiue Ha CTaausIX Meio3a.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonormueckuid cmbICl H

3HaYEeHNE Meio3a

5.4

l'ameTorene3 — mporecc 006pa3oBaHUs MOJOBBIX KIETOK Y KHBOTHBIX. [lomoBbie
JKEJIe3bl: CEMEHHHUKHU U sSMIHUKHA. OOpa3oBaHWe W Pa3BUTHE TOJOBBIX KIIETOK —
ramet (CrepMaTo30u, SIUIEKIeTKa) — criepMarorere3 u oorenes. OcoOEHHOCTH

CTPOCHUA HﬁHeKHCTOK H ClICpMaTO30MUI0B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOFCHe3

5.5

WnauBunyanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpPHOHAJIBHOE  pa3BUTHE
(amOpuoreHes3). Dtanbl SMOPHOHAIBHOTO PAa3BUTHUS Y MMO3BOHOYHBIX JKUBOTHBIX:
npoOieHne, racTpyiisinus, opraHorenes. [locTomOpuoHanpHOE pa3BuTHE. THUIIBI
HOCTAMOPHOHAILHOTO Pa3BUTHS: MpsIMOE, HENpsMoe (Ju4nHOYHOe). BrusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHuid. OHTOT€HE3 IIBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHHU,

CTaauu pa3BUTUA

HaCJIeI[CTBGHHOCTI) U USMCHYMBOCTb OPraHN3MOB




6.1

[Ipenmer u 3anaum resetuku. Mctopus pasBuTus reHeTuku. Bkiag poccuiickux
U 3apyOeXHBIX Y4Y€HBIX B pa3BUTHE TEHETHUKH. MeTOIbl T'eHETUKU
(TuOpUAOTOTUUECKHIA, [IUTOTCHETUYECKUH, MOJIEKYJISIPHO-TEHETUIECKU ).
OcHOBHbBIE T'€HETHUUECKUE MOHATHS. ['eHeTuuecKkas CUMBOJIMKA, UCTOIb3yeMasl B

CcXEMax CKpCH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAcCJIE€J0BAHMs TNPU3HAKOB, ycCTaHOBJIEeHHble [. Mennenem.
MonoruOpuaHOe CKpelMBaHWe. 3aKOH eIMHO00pa3usi THOPUIOB TEPBOTO
nokoneHusi. IlpaBwiio poMuUHMpOBaHUS. 3aKOH pAaCUICIUICHUS MPU3HAKOB.
I'unoresa ynctoTel ramer. [1omHOE ¥ HEMOTHOE TOMUHUPOBAHHUE.

JlurubpuaHoe CKpemuBaHue. 3aKOH HE3aBUCUMOTO HACJICIOBAHMS MPH3HAKOB.
[urorenernyeckue OCHOBBI TUTHOPHUIHOTO CKpPEIIMBaHUS. AHAIU3UPYIOIIEe
CKpemyBaHue.  Vcmonb3oBaHWME — AHATM3UPYIOMIETO  CKPCIIMBAHUS  JUIS

OMPCACIICHUS I'CHOTHIIA ocoou

6.3

CueruieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana nmo cuemieHHOMY
HacleIoBaHUI0 TreHoB. Hapymenuwe cuemineHus TIeHOB B pe3yJjbTare
KPOCCHUHIOBepa. XpPOMOCOMHAasi TEOpHsl HAcCleACTBEHHOCTH. | 'eHeTnueckue
KapThl.

I'enetuka mnosa. XpOMOCOMHOE OIpENENIEHUE Moia. AyTOCOMBI U IOJOBBIE
XpoMocoMbl. ['oMoramerHele M TeTeporaMeTHble OpraHu3Mbl. HaciemoBanue

IMMPU3HAKOB, CLCIUVICHHBIX C IIOJIOM

6.4

N3menunBocTh. Buapl M3MEHYMBOCTH: HEHACHICIACTBEHHAsS W HACJICICTBEHHAS.
Posb  cpempl B HEHACIEACTBEHHOM  HM3MEHYMBOCTHU.  XapAKTEPUCTHKA
MOAU(PUKAITMOHHON W3MEHYMBOCTU. BapuanvoHHBIM pAx U BapUalMOHHAS
kpuBasi. Hopma peakummn npusHaka. KoimMuecTBeHHbIE U KayeCTBEHHbBIE

NpU3HAKK U UX HOpMa peakunu. CBoiicTBa MOAN(UKAIMOHHONW N3MEHUYNBOCTH

6.5

HacnenctBenHass, wiaM TIeHOTHNUYECKas, W3MEHYMBOCTh. KomOWHAaTHBHAs
U3MEHYMBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBa KOMOWHATUBHOMN
U3MEHYMBOCTH. MyTalioHHasT W3MEHYMBOCTh. Kiaccudukamuss wmyraruii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHBI MyTaluidi. MyTareHHbIE
(dakTOpbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIIEICTBEHHON n3MeHunBocTr H.1.

BasuiioBa

6.6

I'enetuka uenoBeka. Kapuworunm uyenoBexka. OCHOBHBIE METOJBI TEHETHKHU
JejoBeKa: TreHeaJIOTUYECKHUH, OJIM3HELIOBELIH, [IMTOIrCHETUYCCKHI,
OMOXMMHUYECKUH, MOJIeKYyJsipHO-TeHeTHYecKknii. CoBpeMEHHOE OmpeIecHre
TEHOTHIA: TTOJJHOTEHOMHOE CEKBEHHPOBAHUE, FT€HOTUITUPOBAHKUE, B TOM YHUCIIE C
nomotpto [II[P-ananu3a. HacneacrBeHHbie 3a0o0iieBaHUS 4YeJIOBEKA: TCHHBIC
00Js1e3HM, 0OJIE3HN C HACJICIACTBEHHOU MPEApacroiioKEHHOCTHIO, XPOMOCOMHBIE

0one3nu. Comarudeckue M TeHepaTHBHblE MyTaluu. [IpuHIUIBL 310pOBOTO




06pa3a KHM3HHU, AUAarHoOCTUKU, HpO(i)I/IJIaKTI/IKI/I n JICUCHHUA TCHECTUYCCKHUX
0ose3Heil. MeauKo-reHeTHUeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEAULIMHCKON

TCHCTUKHU B IIPECAOTBPAIICHNN U JICYHCHUHU I'CHCTHYCCKUX 3a00JIeBaHUH YeI0OBEKa

Cenexmus opraHn3MoB. OCHOBBI OMOTEXHOJIOTHU

7.1

Cenekiuss Kak Hayka M TPOIECC. 3apOXKICHUE CEJICKIMH M JIOMECTHKAITHs.
Yuyenne H.M. BaBunoBa 0 1EHTpax MPOUCXOXKICHHUS U MHOTrooOpasus
KYJBTYPHBIX pacTeHuil. [{eHTpbl NPOUCXOXKACHHS AJOMAIIHUX KUBOTHBIX. COpT,

10po/ia, MTaMM

7.2

CoBpeMeHHBIE METONbI CENEeKIMU. MaccoBbIii M MHIUBUAYATbHBIH OTOOpPHI B
CEJIeKIIMM PAcTeHUM M KUBOTHBIX. OLIEHKa 3KcTepbepa. bauzkopoacTBeHHOE
ckpermmBanne — WHOpuAWHT. Yucras nuHus. CKpENIMBaHWE YHCTHIX JIMHUH.
I'ereposuc, unm rubpuanas cuina. HepoacTBeHHOE CKpeIMBaHNEe — ayTOPHUIUHT.
Ornanénnas rubpuamzanms U e€ ycnexu. VICKycCTBeHHBI MyTareHe3s U
MOJIYYCHUE TIOJUIIONAOB. JIOCTHKEHHUS CEeJIeKIIMA PACTEHUH, XUBOTHBIX U

MHUKPOOPraHnu3MOB

7.3

buorexHonorus kak oTpacib MNPOU3BOJACTBA. ['€HHAas WH)XEHEpUs. Tallbl
co3manusi pexomOuHanTHOM JIHK w TpaHcrenneix opranu3moB. Kierounas
uHxeHepus.  Kierounsle  KyabTypbl.  MHKpPOKJIOHAIBHOE  Pa3MHOKEHUE
pactenuil. KiloHMpoBaHME  BBICOKOIPOAYKTHBHBIX  CEIbCKOXO3IMCTBEHHBIX
OpPTraHM3MOB. JKOJOTHYECKHe W dTHYeckue mpobiembl. MO — reHeTHmuecku

MOI[I/I(bI/II_[I/IpOBaHHLIe OpTraHHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIIOLMOHHAA OUOJIOT U

1.1

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTUML.

CBugerenscTBa  3Bomoonuu.  IlaseoHrosnornueckue:  MOCIEIOBATENBHOCTD
HOSBJICHUS] BHUJOB B MaJICOHTOJOTMYECKON JICTONMHUCH, NEepPeXOoaHble (HOPMBL
buoreorpaduueckue: cxoactBo u paziuuue (ayH U (QIop MaTEpUKOB HU
OCTPOBOB. DMOPHOJIOTHUECKHUE: CXOJICTBA U PA3TUUUs SMOPUOHOB Pa3HbIX BUIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTMYHBIE, aHAJIOTMYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMUYECKUX IyTeH y Bcex

OpraHu3MOB




1.2

OpomonionHas  teopuss Y. JlapBuna. Ilpeanochbuiku  BO3SHUKHOBEHHS
JapBUHM3MA. JIBMOKYIIME CWIBI 3BOJIONUU BHIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE NIPU OTPAHMYECHHOCTH PECYPCOB, HEONPEACIEHHAS U3MEHYUBOCTbD,

0opr0a 3a CyIIecCTBOBaHHE, ECTECTBEHHBIN 0TOOD)

1.3

Cunternyeckas teopusi sBomtoru (CTD) u  OCHOBHbIE €€ IOJIOKEHUS.

MuxkposBomtouus. [lomynsius kak eIMHUIA BUAA U YBOJIOLUN

14

Jewxynme cuibl (pakTopbl) SBOJIONHMKA BHIOB B MpHponae. MyTallMmOHHBIH
nporecc U KOMOWHATHBHAs M3MEHUMBOCTH. [lomynsiiimoHHBIE BOJHBI U Jpeiid
reHoB. M3omstiust m murpanusi. EctecTBeHHBIN 0TOOp — HANPaBISIONIHMNA (haKTOp
3BOIIIOLIUU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT,  OpPraHU3MOB KakK  pe3yJibTar dBomronuu. [Ipumepsr
MPUCTIOCOOJICHUH Y OpraHu3MOB. ApoMop(}o3bl U UAKOa AN TN,

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (hOpPMBI BHI000pa30BaHU:

reorpaqmqecxoe, OKOJOIn4€CKOC

1.5

MakpoosBostouuss.  DopMmbl  3BONIONUM:  (UIETHYECKAsl,  JUBEPreHTHas,

KOHBEpPIreHTHas, napajuieibHas. HeoOpaTHMOCTh IBOIIOIIH

Bo3HukHOBEHNE U Pa3BUTHUC )XU3HU HA 3emie

2.1

JloHayuyHble IIpEACTAaBICHUS O 3apOKICHUU JKU3HU. HaydHble Trunoressl
BO3HUKHOBEHHUSl KM3HM Ha 3emuie: abuoreHe3 M mnaHcuepMmus. XuUMHYecKas
ABOJIIOLMSA. ODKCHEPUMEHTAIbHOE TIOATBEPKACHUE XUMUYECKOH 3BOJIOLMUU.
Havanpubie stansl Ouonoruueckor spomonuu. ['mmoresa PHK-mupa. Ilepsoie

KJICTKH U UX 3BOJIIOIIUA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHU3MOB

2.2

PazButne >xu3HuM Ha 3emuie 1o spam W nepuogaM. Karapxei. Apxeiickas u
npotepo3oickass dpbl. [laneosoiickas spa U e€ mnepuoabl: KeMOpHUIlCKHii,
OpJIOBUKCKHMM, CHIYPUICKHH, JEBOHCKHUWA, KaMEHHOYTOJIbHBIA, MEPMCKUU.
Me3so30lickas 3pa U €€ NepUObl: TPUACOBBIN, FOPCKUMN, METOBOM.

KaitHo30lickas 2pa u €€ nepuoAbl:  IAJCOrCHOBBIM,  HEOTCHOBBIM,
AQHTPOIIOTEHOBBIA. XapaKTEpUCTHKA KJIMMAaTa W TEOJOIMYECKHUX IPOLIECCOB.
OCHOBHBI€ 3Tanbl 3BOJIOIHUU PACTUTEIHLHOTO U JKUBOTHOTO MHpa. ApoMop(o3bl Y
pacTteHuii ¥ >KUBOTHBIX. llosiBeHHe, paclBeT W BBIMHpPAHUE TPYMI KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHHu4YCeCKOr0 MHpa KaK OTpPaKCHHUC SBOJIIOLNU. OcHOBHBIE

CUCTEMATUYICCKUC I'PYIIIIBI OPraHU3MOB

2.4

OBoIOIMS yeloBeKa. AHTPOIOJIOTHsI Kak Hayka. PasBurue mnpenacTtaBieHH o

MMPOUCXOKACHHUU YCJIOBCKA. MGTOZ[I)I HN3YyUCHHUA aHTPOIIOICHE3Aa. CXOILCTBa u




pa3nuyust YeIoBeKa M )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHIE YeTIOBEKa.
JBwxynme cuibl (pakTopsl) anTpornorenesa. HacnenacTBeHHas U3MEHUYUBOCTh U
ecTecTBEHHBIH 0TOOp. OOIECTBeHHBI 00pa3 XW3HHU, W3TOTOBIICHHE OPYAUN

TpYy/Ja, MBILLUICHUE, PEYb

2.5

OCHOBHbBIE CTaJIMMd M BETBU HBOJIOLMU YEJIOBEKA: ABCTPAJIONUTEKH, YermoBek
yMenblii, YemoBek mnpsMmoxoadmuid, YenoBeKk HeaHAEPTAIbCKUM, YenoBek
pasymHbIid. Haxoaku HMCKOMAaeMbIX OCTAHKOB, BpEeMs CYIIIECTBOBAHUS, 001acTh

pacnupocCTpaHCHU, 00BEM TOJIOBHOTO Mo3ra, 06pa3 JKHU3HU, Opyausd

2.6

UYenoseueckue pacbl. OCHOBHBIC OOJIBIIIME paChl: €BPOICOUIHAS (EBpa3uiicKas),
HETrpO-aBCTPATION THAS (3xBaTOpHaNbHAsN), MOHTOJIOHTHAS (a3matcko-
aMepuKaHCcKas ). YepThl IPUCTIOCOOIEHHOCTH TIPEACTABUTEINICH YeTTOBEYECKHX Pac

K YCJIOBMSIM cyliecTBoBaHus. EquHcTBO yenoBeueckux pac. Kpuruka pacusma

OpranusMbl U OKpYy>Karolas cpea

3.1

OKoJiorusi Kak Hayka. 3aJadyd U paszieibl 3KOJOTUHU. MeTolbl 3KOJIOTMYECKUX
UCCIIEIOBAaHUA. DKOJIOTHYecKoe MUpoBo33peHne. Cpellbl OOMTaHHUsS OPraHU3MOB:

BOJHAsA, HA3EMHO-BO3AyIIHAasA, IIOUYBCHHAA, BHYTPHOPraHNU3MCHHAaA

3.2

Okonornyeckue  (akropel.  Kiaccupukamuss  SKOJOTHUECKUX  (PAKTOPOB:
abuoTtuyeckne, OMOTHYECKHME M AaHTPONOTreHHble. JIeWCTBUE SKOJIOTHYECKHUX

(hakTOpOB HA OPTaHU3MBI

3.3

AOGuoTtndeckre (HakToOphl: CBET, TeMIIepaTypa, BIAKHOCTb. DOTOMEpHOaU3M.
[Ipucnocobnenusi oOpraHu3MoB K JCUCTBUIO aOMOTHMYECKHX  (aKTOPOB.

buonornueckue PUTMbI

3.4

buotnueckue ¢akropbl. Buapl OMOTHYECKHMX B3aUMOIEHCTBUI: KOHKYpPEHIHS,
XHUITHAYECTBO, TApa3UTH3M, MYTyallu3M, KOMMEHCAIH3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEWTpanm3M. 3HauYeHHE  OUOTHUYECKUX

B3aMMOJICHCTBUI 1Sl CYILIECTBOBAHMS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

DKOI0TrUIeCcKHe XapaKTECPUCTHKHU MOITYJIAIHH. OcHOBHBIC IIOKa3aTeIn
MOomyJiaruu: 4YUCICHHOCTb, IUIOTHOCTb, POXKAAECMOCTH, CMCPTHOCTbH, IPHUPOCT,

MuUrpanus. III/IHaMI/IKa YUCJIICHHOCTHU IIOIYJIAIUHA U eé peryindanus

Coo01recTBa 1 YKOJIOTHUYECKHUE CUCTEMBI

4.1

CoobmiecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIICHO3a: BHAOBas,
NPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-nomuHaHThl. CBS3U B

OHOLIEHO3€E

4.2

Okonoruyeckue cucreMbl (9kocuctemsl). [lonstue 00 dkocucreMe U




6I/IOFGOHCHO3G. qDYHKIII/IOHELHLHLIC KOMIIOHCHTBI 3KOCUCTCEMBI: TMNPOAYLCHTEI,
KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BEIIECTB U NMOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (NMUIIEBBIE) YPOBHU SKOCHUCTEMBI. [lWIeBble LM © CETH.
OCHOBHbBIE TOKa3aTeIM 3KOCUCTEMBI: OMOMacca, MPOAYKIHUSA. DKOJIOTHUECKUE
NUPaMUIBI: TPOMYKIIUH, YWCIEHHOCTH, OnoMacchl. CBOWCTBA 3KOCHCTEM:

YCTOWYMBOCTD, caMoperyJsiiust, pazsutue. Cykueccus

4.3

[Ipupoansie sKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO WIIU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpOTIOT€HHBIE 3KOCHUCTEMBIL. ATpPOIKOCHUCTEMBI. YpO03KOCUCTEMBI.
Bbuonorndeckoe u X034iCTBEHHOE 3HAYCHHUE arpPOIKOCHCTEM B yPOOIKOCHUCTEM.
buopasnooOpasue kak (akTop ycToWdMBOCTH 3KocHcTeM. CoxpaHeHUe

OHMOJIOTUYECKOr0 pasHOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocepe. I'panurpl, coctaB U CTpyKTypa
6uocheprl. Kupoe BemectBo U ero ¢QyHkuuu. OcoOeHHOCTH Ouocdepsl Kak
rio0anbHON SKOcHCTEMBbI. JlMHaMHuYecKoe paBHOBECHE M OOpaTHas CBs3b B
6uochepe. KpyroBoporbl BeleCTB M OUOT€OXMMHYECKHE LHMKIBI 3JIEMEHTOB

(yraepona, azora). 30HaJIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYILIN

4.5

UenoseuectBo B Omochepe 3emin. AHTpPOTIOreHHBbIE M3MEHEHHs B Ouocdepe.
['oGanbHBIE SKOTOTHYECKHE TTPOOIIEMBI.
OcHOBa palNMOHANIBHOTO YOpPAaBICHHUS NPUPOAHBIMH pecypcaMd U UX

ucnojbp3oBanue. JlocTukeHns: OMOJIOTMHU U OXpaHa MpUpPOb




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U151 YHEHUKA

* buonorus. 10 knacc. [Naceunuk B.B., Kamenckuii A.A., Pybuios A.M. u np.;
ITox penakiueii [Taceunnka B.B. AknmonepHnoe o6mectBo «M3aaTenscTBo
«ITpocBemienue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Py6uios A.M. u np.;
[Ton penaknueii [laceunnka B.B. AxkunonepHoe o0mectBo «3narenbcTBo

«IIpocsewmenue»

METOJUYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
Meroaunueckue matepuanbl kK yaeOuukam buosorus 10, 11 kmaccer - mon

penakuuen [laceunuka B. B.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
buonorus 10. O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«CBEPOBPA3OBAHUEY.

buonorus 11. O01iecTBO ¢ OrpaHUYe€HHON OTBETCTBEHHOCTHIO
«CBEPOBPA3OBAHMUEW.

HUHTEPHET






