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IHHOACHUTEJIBHASA 3AITMCKA

[Tpu pazpaboTke mporpamMMbl MO0 OHOJIOTUM TEOPETUYECKYIO OCHOBY JUIS OIPEICIICHUS MOIXOI0B K
(bopMHPOBaHUIO COZEPKAHUA y4yeOHOro mpeamera «buoNorus» COCTaBWIIM: KOHUEHTYAIbHbIE MOJIOXKEHHS
@I'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH, COAEp)KaHMs, Pe3ylbTaTOB OOY4YeHUs U TpeOOBaHUH K
YPOBHIO IOJATOTOBKM BBIITYCKHUKOB, IOJIOXKEHHMS 00 OOIIMX LENAX M IPUHLMIAX, XapaKTEpU3YIOIIUX
COBPEMEHHOE COCTOSIHME CHCTEeMBI cpefHero oOmiero obpa3zoBanusi B Poccuiickoit @exnepaiuu, a Takxe
MOJIOKEHUA O crneuuduke Ouonoruu, €€ 3HAYeHUH B IIO3HAHWU >KUBOW MPHUPOABI M OOECreYeHUU
CYLIECTBOBAHMSI YEJIOBEUECKOro odimiectBa. CorylacCHO Ha3BAHHBIM IOJIOKEHUSIM, OIPEIEIEHbl OCHOBHBIE
(GyHKIMU TPOTrpaMMBbI IO OHOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu 1aét mpeacTaBiIeHue o 1eNix, 00 oluiei crpateruun oOyueHus, BOCIUTAHUS
U pa3BuUTUS OOydaroluxcs cpeicTBamMu ydyeOHoro mnpenmera «buosorusi», ompenenser o0s3aTelbHOE
IIPEIMETHOE COJEpP)KAHUE, €ro CTPYKTYpY, pacHpelelieHHe MO pasjielnaM U TeMaM, PEKOMEHIYEMYIO
MOCTIeIOBATEIbHOCTh M3YYEHHUSI y4eOHOro Marepuaia ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€i, JIOTHKH 00pa30BaTeIbLHOTO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCsl.

B nporpamme mno Ouonoruu TakkKe YYUTHIBAIOTCS TPEOOBAaHUSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METAINpeIMETHBIM U TMPEIMETHBIM pe3yibTaTaM OOydeHHs B (OPMHUPOBAHUH OCHOBHBIX BHIOB Y4E€OHO-
MO3HABATENIBHON  JEATENbHOCTH/Y4eOHbIX  JEUCTBUH  OOYYaIOIIMXCS IO OCBOCHHUIO  COZICpXKaHHS
Ouooruueckoro oopazoBaHusl.

B nporpamme mno Ouomormu (10—11 xmaccel, 0a30BBIM ypOBEHb) peaIU30BaH MPHUHIUI
IIPEEMCTBEHHOCTH B M3Y4Y€HMM OuoJioruu, Ojaromaps 4eMy B HEW IPOCMAaTpUBAETCS HAINpPaBIEHHOCTb Ha
pa3BUTHE 3HAHUMU, CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMSI, LIEHHOCTHBIX
OpUEHTAIM JHMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEJCTaBICHUNH O 3J0pOBOM 00pa3e KU3HU H
Oepe’)KHBIM ~ OTHOIICHHEM K OKpYyXKaromed mnpupogHoit cpexe. IloaTtomy Hapsay ¢ H3ydeHHEM
00IIEONOIOTUYECKIX TEOPUH, a TaKXKe 3HAHWH O CTPOCHUH SKMBBIX CHCTEM PA3HOTO paHra M CyHTHOCTH
OCHOBHBIX MTPOTEKAIOIIUX B HUX MTPOLECCOB B MPOrpaMMe M0 OMOJIOTUH yeIeHO BHUMaHHUE UCTIOIb30BaHUIO
MOJyYeHHbIX 3HAaHMA B TIOBCEIHEBHOW JKM3HM JJIs peIIeHUs MPHUKIAAHBIX 337ad, B TOM YHUCIE:
Npo(UIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN YeNoBEKa, MEAMKO-TEHETHYECKOro KOHCYJIbTUPOBAHUS,
00OCHOBaHHUS SKOJIOTMUYECKU L€1eco00pa3HOro MOBEAEHUS B OKpY)Kalollleld MPHUPOAHON cpere, aHanu3a
BIIUSIHUS XO3SIICTBEHHON JIEATEIBHOCTH YEJIOBEKA HA COCTOSIHUE IPUPOIHBIX U UCKYCCTBEHHBIX YKOCHCTEM.
VYcunenne BHUMaHHS K NPUKIATHON HAIMPaBICHHOCTH ydeOHoro mpeamera «buonorus» mpoIuKTOBaHO
HEOOXOIMMOCTbIO 00€CIeYeHHs] YCIIOBUM Il pElIeHHs OJHOM W3 aKTyaJlbHbIX 3aJa4 IIKOJbHOTO
OMoJIorMUecKoro o0pa3oBaHusA, KOTOpas mpenanosaraeT (GOpMUPOBaHHE Yy OOYyYarOUIUXCs CIIOCOOHOCTH
alanTHPOBATHCSA K U3MEHEHUSAM IMHAMHYHO Pa3BUBAOIIETOCS] COBPEMEHHOI'O MHpa.

buonorus Ha ypoBHe cpenHero oOmiero oopa3zoBaHus 3aHMMaeT BakHoe Mecto. OHa obecreunBaeT
dbopmupoBanre y oOydarouuxcsi MpejCTaBICHUN O HAYYHOM KapTHHE MUpPa, paclidpseT u 0000I1aeT
3HAHUSA O KUBOM MPUPOJE, €€ OTIIMYNUTEIBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3alMi U SBOIIOLNN, CO3AET
yCIOBHS JUIS: TIO3HAHUSI 3aKOHOB JKUBOM MPUPOABbI, (OpMHUPOBaHUS (DYHKIMOHAJIBHOW TI'PaMOTHOCTH,
HaBBIKOB 3/10pOBOT0 M 06€30MacHOro 00pasa >KU3HHU, FIKOJIOTHUYECKOT0 MBIIIJICHHS, IIEHHOCTHOTO OTHOUICHHUS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bbonbiioe 3HaueHne OHONOTHS MMEET TaKXKe Ul PelIeHHs] BOCIHUTATEIbHBIX U Pa3BUBAIOIIMX 3a]ad
cpeaHero oomiero obOpa3zoBaHMs, colMaIM3anuu oOyuarommxcs. IM3ydeHune Ouonoruum obecreuyuBaeTr
ycloBusl AN (pOpMHUpPOBAHUS HHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX M HH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIHOCOOCTBYET HMHTETpallMd OMOJOTMYECKMX 3HAHWU C TMPEACTABICHUSMU U3
JIpYTUX y4eOHBIX MNPEIMETOB, B YAaCTHOCTH, (DU3MKH, XUMHUU U reorpaduu. Ha3BaHHBIE MONOXKEHUS O
npegHasHauYeHUH y4eOHoro mnpenmera «bHOOTHS» COCTaBMIM OCHOBY JUISL OIPENENIEHUS MOJIXOA0B K
0TOOPY M CTPYKTYPHPOBAHUIO €0 COEPKaHMsI, IPEJCTABICHHOT0 B IpOrpaMMe o OHOJIOTHH.



Ot60p conepxanus yuyeOHOTO npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C MO3UIUI
KYJIBTypOCOOOpa3HOTO IMOJAX0/a, B COOTBETCTBHUH C KOTOPHIM 00ydYarouiuecs IODKHBI OCBOUTH 3HAHUSA U
YMEHHUS, 3HauuMble i1 (OPMHUPOBaHMS OOLIEH KyJIbTYphl, ONpPENENSIOIUE aJeKBaTHOE IOBEJCHUE
4eJI0BEKAa B OKPYXaIolled MPUPOJHON cpelie, BOCTpEOOBaHHbBIE B IOBCEIHEBHOM >KU3HU M IPAKTUYECKOMN
nesrenbHocTH. Oco00e MECTO B 3TOM cHCTEMe 3HAHHWW 3aHUMAIOT JIEMEHTHI COJCPKAHUSA, KOTOPBIE CITy>KaT
OCHOBOH sl (DOPMUPOBAHUS TPEICTABICHUH O COBPEMEHHOW €CTeCTBEHHO-HAyYHOH KapTHHE MHUpa U
LIEHHOCTHBIX OPHEHTALUSX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHU3allMKi OMOJIOTHYECKOT0 00pa30BaHMUsL.

CTpyKkTypHpOBaHUE COEpkKaHUs ydyeOHOro Marepuana B porpaMme Mo OMOJIOTMM OCYILECTBIIEHO C
y4€TOM NPHOPHUTETHOTO 3HAUCHHSI 3HAHUH 00 OTIMYMUTENBbHBIX OCOOCHHOCTSAX MXHBOM IPHPOIBI, O €&
YPOBHEBOH OpraHM3allid U SBOJIIOLMU. B COOTBETCTBMM C 3THUM B CTPYKType Y4eOHOro mpenmMera
«buonorus» BEIIEICHBI CIEAYIOUIME COIEpKaTeNbHbIC JIUHUU: «buosorns kak Hayka. MeToasl Hay4HOro
no3HaHusm», «KieTka kak Onosorudeckas cucrema», «Opraiusm Kak Onosoruueckas cucrema», «Cucrema u
MHOTr000pa3fe OpraHu4YecKOro MHpay, «IBOJIOUHSA KHBOH MPUPOABI», «IKOCHCTEMBI M TNPHUCYIIHE UM
3aKOHOMEPHOCTH.

Ienp n3yuenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypoBHE — OBJaJieHHE 00y4YarOIUMUCS
3HAaHUSIMHM O CTPYKTYPHO-(YHKLIHMOHAIbHON OpraHu3allMy >KUBBIX CHCTEM Pa3HOTO paHra U MpHoOpeTeHue
YMEHHUM HCIONb30BaTh 3T 3HAHUS JUISl TPAMOTHBIX JEHCTBHIM B OTHOIIEHUU OOBEKTOB >KMBOM MPUPOJBI U
peIIeHHsI Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTrKeHue Lesn u3ydyeHust yueOHoro npenmMera «buosorus» Ha 6a30BOM ypoBHE 00ecreunBaeTCst
pEILICHNEM CIIENYIOIINX 3aau:

OCBOCHHE OOYYAIOIIUMHCS CHUCTEMBI 3HAaHHH O OHMOJIOTHYECKHX TEOpHSIX, YYCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIIOTEe3aX, IMpaBUiIax, CIYKallMX OCHOBOM id (OpMHpOBaHMS NPEACTABICHUH O
€CTECTBEHHO-HAyUYHOW KapTHHE MHpa, O METOJaX HAay4YHOro IIO3HaHUsS, CTPOEHUH, MHOIrooOpa3uu H
0COOEHHOCTSIX KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allM, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHre y 00ydaroNINXCs MO3HABATEIBHBIX, HHTEIUIEKTYAIBHBIX U TBOPYECKHX CITIOCOOHOCTEH
B IpOLleCCEe aHajM3a JAHHBIX O MYyTAX Pa3BUTUSA B OMOJIOTMM HAyYHBIX B3IJIAZ0B, WIEH M TMOJXONIOB K
W3YYEHHIO JKUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alLUu;

CTaHOBJICHHE y 00yYaromuxcsl o0Iel KyabTyphl, QYHKIMOHAIBHOM IPaMOTHOCTH, Pa3BUTHE YMEHHM
OOBSICHATh U OLIEHUBATh SIBIECHUS OKPY)KAIOLIET0 MUpa >KUBOM MPUPO/AbI HA OCHOBAHUM 3HAHWM M OIbITA,
MOJTyYEHHBIX TPU U3YyYEHUU OUOJIOTHH;

¢bopMupoBaHHE Yy O0yYarolmMXCs YMEHUH WJUIIOCTPUPOBATh 3Hau€HHWE OMOJIOTMYECKUX 3HAaHUN B
MPaKTUYECKOW JIEATEIbHOCTH YEJIOBEKa, pa3BUTUM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH H
arpoOMOTEeXHOJIOTUi;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOM MPUPO/IbI, HEOOXOAMMOCTH
OEpeXKHOr0 OTHOILIEHUS K HeH, COoONIIOeHUs STUYECKUX HOPM NpU MPOBEACHUU OHOJIOTHYECKUX
HCCIICTOBAHMIA;

OCO3HaHME IIEHHOCTH OMOJIOTMYECKMX 3HAHWU JJI TMOBBILICHUS YPOBHS 3KOJOTHYECKOH KYJIbTYPHI,
111 OPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNUE MPUOOPETEHHBIX 3HAHUM M YMEHHI B IMOBCEIHEBHOM >KU3HU JUISI OIICHKU TOCTEICTBHUMA
CBOEH JNIeATENPHOCTH 10 OTHOLIEHUIO K OKpYXKarollell cpene, cOOCTBEHHOMY 370pPOBbIO, OOOCHOBAaHUE U
co0ItoIeHre Mep MPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpeanero obmiero odpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE, SIBJISETCS
00s13aTeIbHBIM y4EOHBIM MPEAMETOM, BXOJAILIUM B COCTaB MpeAMETHON o6sacTu «EcTecTBEeHHO-HAYy4HbIE
MIPEIMETHI».

Jlnst u3yyeHus 6uosnorun Ha 6a30BOM YpOBHE CpeIHEro o01ero oopazoBanus oTBoauTcs 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Henelno)



COJAEPKAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonoruss kak Hayka. CBs3p OHOJOIMH C OOLIECTBEHHBIMH, TEXHHYECKUMU M JAPYIrMMHU
€CTECTBEHHBIMM HayKaMmH, (puinocoduel, STUKON, 3cTeTUKoW 1 npaBoM. Posib Gnonorun B (hopMupoBaHUU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJOTUIECKIX HAYK.

Metoapl TMO3HAHMS KUBOM TpHPOAbl (HaOMIONEHWE, OHKCIEPUMEHT, OIKMCAaHUE, W3MEpeHue,
KJaccu(uKanus, MOAEIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemoncTpanmnu:

[Toptpetsr: Y. Hapsun, I'. Mengens, H. K. Konbuos, Jx. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeTOAbI TO3HAHUS XKUBOU PUPOABI».

JlaGopaTopHble M MPpaKTHYeCKHe PA0OTHI:

[Ipaktryeckas padora Ne 1. «Vcmonp30BaHue Pa3IMYHBIX METOJOB MPHU M3YyYCHUU OMOJIOTHYECKUX
00BEKTOBY.

Tema 2. 7KuBble cCTeMbI M MX OPTraHU3aLMs.

XKusble cuctembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Omonoruu. OTIMuYME >KUBBIX CHUCTEM OT
HEOPraHUYECKON IPUPOJBI.

CpoiicTBa OMOCHMCTEM M HX pa3HOOOpasue. YpPOBHH OpraHU3alMd OHOCHUCTEM: MOJICKYIISIPHBIH,
KJICTOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, TOMYISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOT€OLIEHOTUYECKUA ),
orochepHbIN.

JdemoncTpanumn:

TaOmuis! 1 cxembl: «OCHOBHBIE IPU3HAKY KU3HI», «Y POBHU OpPraHU3alMU )KUBOU IPUPOIBI».

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMuuyeckuii COCTaB U CTPOEHHE KJIETKHU.

XHWMHUYECKUN COCTAB KJIETKH. XHMHUYECKHE DJIEMEHTBHI: MAaKpOJJIEMEHTHI, MUKPOJIEMEHTHL. Bona u
MUHEPAJILHBIE BELIECTBA.

@OyHKIMH BOABI 1 MUHEPAJIbHBIX BElIeCTB B KieTke. [loanepkanne ocMoTHYECKOTo OanaHca.

benku. CoctaB M cTpoeHue OelKOB. AMHHOKHMCIOTBI — MOHOMeEpHI OeskoB. HeszameHumble u
3aMEHUMbIE aMHMHOKHUCIIOTHI. AMMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OCJIKOBOM MOJEKYIbI
(mepBuYHasi, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWMCTBAa OEIIKOB.
buonoruueckue pyHKIMu OEIKOB.

depMmeHTHl — OHonornyeckue kartanuzatopbl. CTpoeHue (epMmeHTa: akTUBHBIM IEHTp, cyOcTpaTHas
cnenuduunocts. Kodpepmentsl. Butamunsl. OTinnunst epMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOpPOB.

VYrneBonbl: MOHOCaxapu bl (TIIIOK03a, prbo3a U Ae30Kkcupru003a), Jucaxapuibl (caxaposa, JIakTo3a) u
noJjiucaxapupl (Kpaxmai, TJIMKOTeH, 1eJUTi0N103a). buonoruueckue GpyHKIMH yTiIeBOA0B.

Jlununel: Tpurnuuepunsl, Gochomunuasl, crepounsl. [HapoduIbHO-THAPOPOOHBIE CBOMCTBA.
buonoruueckue pyHkiuu munuaoB. CpaBHEHHE YII€BOI0B, OSJIKOB U JIMMUIOB KaK HICTOYHHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykneotnibl — MOHOMEPBI HYKJIEUHOBBIX KUCIOT. CTpoeHMe U
¢ynkuuu JJHK. Ctpoenue u pynxuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[utonorus — Hayka o kiuerke. Kierounas teopus — nmpumep B3auMoJeHcTBUS HIed U (akToB B
Hay4YHOM IMO3HAaHUU. MeTO/1bl U3y4eHUs KIETKH.

Krnetka kak nenoctHas xuBas cucreMa. OO1ue Npru3HaKky KJIETOK: 3aMKHYTasi Hapy»KHasi MeMOpaHa,
mosekyinbl JIHK kak reHeTrdeckuit anmapar, cucteMa CUHTe3a Oerka.



Tumnbl K1€eTOK: 3yKapuoTHUYecKasi U mpokapuotudeckas. OCOOCHHOCTH CTPOCHHUS MPOKAPHOTHUECKON
kinetku. Kierounas crenka Oakrtepuii. CTpoeHHE SYKapHOTHYECKOH KieTkH. OCHOBHBIE OTJIHYHS
PaCTUTENBHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKA, TIJIMKOKAJUKC, UuX (QYHKIHU.
[TnazmaTudeckass MemOpaHa, €€ cBoiicTBa W QyHkiuu. [{uTomnazma u e€ opranowmabl. OgHOMEMOpPaHHBIC
opraHouasl kierku: OlIIC, ammapar [onbmxu, nu3zocoMbl. IlomyaBTOHOMHBIE OpraHOWIBl KIJIETKH:
MUTOXOHJIPUH, TacTUibl. [IporcxokieHne MUTOXOHApPUN u TuiacTul. Bunel mmactun. HememOpanHble
OpraHoubl KIETKU: PUOOCOMBI, KJIIETOUHBIN LIEHTp, LIEHTPUOJIH, PECHUYKH, KI'YTUKUA. OYHKIIMM OPraHOUIOB
KJIETKHU. BrirtoueHus.

SAnpo — perynsTopHslil neHTp KieTku. CTpoeHue apa: saepHas 000J0uKa, KapuoIia3mMa, XpoMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHCcOpT BELIECTB B KIIETKE.

JdemoncTpanmnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. neiaen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacrpeneneHrie XMMHUUYECKHX 3JEMEHTOB B HEKMBOW Mpupone», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIE».

Tabmuupr n cxemsl: «llepuonnueckas Tabauua XUMHUYECKHUX 3JIEMEHTOB», «CTpOEHHME MOJIEKYJIbI
BOJbI», «buocunTe3 Oenka», «CtpoeHue Mosiekynbl Oenka», «Ctpoenme depmenta», «HykienHoBbIe
kucnotel. JIHK», «Ctpoenne monexynsl AT®», «CTpoeHue 3yKapuOTHYECKOH KIETKH», «CTpoeHue
KUBOTHOM KJIETKW», «CTpO€HHE pacTUTEIbHOM KIETKH», «CTpOCHHME IPOKApPUOTHYECKON KIIETKU»,
«CtpoeHue sapa KIETKN», «Y IIEBOAB», «JInunmuas.

O6opynoBaHue: CBETOBOW MHKPOCKOM, OOOpYIOBaHUE IUIS MPOBEACHUS HAONIOJIEHUMN, U3MEPEHHH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, d)KUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlaGopaTopHble M MPpaKTUYeCKHe PadOThI:

JIaGoparopnasi pabora Ne 1. «l/3yueHuwe KaTtaJUTHUYECKOH aKTUBHOCTH (EPMEHTOB (Ha HpHUMEpe
aMMJIa3bl WM KaTayasbl)».

JIaGoparopHast pabora Ne 2. «M3ydyeHue CTpOEHHUs KJIETOK PAacTeHUH, KUBOTHBIX M OakTepuil moa
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENapaTax U X OMUCAHHE.

Tema 4. ’KusHeaeATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WJIM META00IU3M. ACCHUMIIIAIUSA (IUIACTUYECKUA OOMEH) W JHCCHUMIIISITUS
(oHepreTudyeckuii 0OMEH) — JBE€ CTOPOHBI €AMHOTrO Mpolecca Meradonn3Ma. Poilb 3aKOHOB COXpaHEHUS
BELIECTB U SHEPTUU B IOHMMaHUU MeTa0oIn3Ma.

Tunbsl oOMeHa BemiecTB: aBTOTPOGHBIA M rerepoTpodHblii. Posib pepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLICHUY JHEPTUU B KIIETKE.

®orocunre3. CeroBas u TeMHOBas (a3bl porocuHTe3a. Peakunn ¢orocuHTe3a. DPPEKTUBHOCTD
¢otocunTe3a. 3HaueHue (porocuHTE3a AN KU3HU Ha 3emiie. BrnusHue ycnoBuil cpeasl Ha (OTOCHUHTE3 U
CIOCOOBI TIOBBIIIEHHS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMocuHTe3. XeMOCHHTE3UpYIolIe OaKTeprH. 3HaueHue XeMOCHHTE3a ISl )KU3HU Ha 3emIle.

DHepreTudeckuii oOMeH B KJieTke. Paciienyienue BeuecTs, BblIeJIeHHE U aKKyMYJIUPOBaHUE YHEPTHU
B KJIETKE. DTallbl dHEpreTudeckoro oomena. I mukonus. bpoxxenue u ero Buasl. Kucnoponnoe oxkucienue,
WU KJIeTouHoe Jnbixanwe. OkuciurenbHoe QochopunupoBanue. IPHEKTUBHOCTh IHEPTrETHIECKOTO
oOMeHa.

Peakiium matpuunoro cunresa. ['enernueckas umHpopmanusa u JHK. Peanuszaums renernyeckoit
nHpopmanuu B kierke. ['eHeTnyeckuit ko M ero cBoiictBa. TpaHckpunuusi — Matpuunblii cunTe3 PHK.
Tpancmsiiust — OuocuHTe3 Oenka. DTambel TpaHchasauuu. KoaupoBaHwe aMHUHOKHCIOT. Pons pubocom B
O6uocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — BHpychl. Mcropusi otkpeitust BupycoB (/. W. MBanoBckwuii).
Oco0eHHOCTH CTPOEHUs U JKU3HEHHOIo Iukia BupycoB. bakrepuodaru. bone3nn pacreHuid, )KMBOTHBIX U



YeJIOBEeKa, BbI3bIBaeMble BHUpycamH. Bupyc mmmyHonedummra yenoeka (BUY) — Bo3Oyautens CIIM/a.
OOpaTHas TpaHCKpUINIHS, peBepTaza MW HHTerpaza. I[IpodunakTuka pacmpoCTpaHEHHUS BHPYCHBIX
3a00JeBaHU.

JdemoncTpanmuu:

[Toptpetsr: H. K. Konsuos, . 1. UBanosckuii, K. A. Tumupsses.

Tabmuub! U cxembl: «Tunel muranusy, «Metadoauzmy, «KMUTOXOHIPULY), « JHEPTETUICCKUN OOMEHY,
«Xmoporacty, «Potocunred», «Ctpoenue JIHK», «Ctpoenune m (yHKImoHupoBaHue reHa», «CHHTE3
oenkay, «['eHetmyeckuii koa», «Bupyce», «bakrepuodarm», «CTpoeHHE W KU3HCHHBIA ITUKI BHUpYCa
CIINda, 6axrepuodaray, «Pemmukanus [JJHK».

O6opynoBanue: monenu-anumkanmu «Yasoeane JHK wu Tpanckpummus», «buocuHTes Oemkay,
«CTpoeHue KIETKU», Mojielib CTpYKTypbl JTHK.

Tema 5. Pa3MHoKeHHe 1 HHAUBHUIYAJTbHOE PAa3BUTHE OPTAHU3MOB.

Knetounslif UK, WK )KU3HEHHBIN HUKI KieTku. MHaTepdasza u mutos. [Iporecchl, mporekaromue B
unTepdaze. Permmkanus — peaxnus matpuynoro cunrtesa JJHK. Crtpoenne xpomocom. XpOMOCOMHBIH
HaboOp — KapuoTun. JMIJIOUIHBIN U TaruIOWAHBIA XPOMOCOMHBIE HAaOOpbl. Xpomatuisl. LluTonoruueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYAJIbHOT'O PA3BUTHSI OPraHU3MOB.

Henenue xierku — muto3. Ctaguu mMuto3a. [Ipoueccel, mpoucxozsiiye Ha pa3HbIX CTaJUAX MHUTO3a.
buonornueckuii cMbICa MUTO3A.

[IporpamMmmupyemas rubesb KIETKH — aronTo3.

@DopMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecroioe U MoyioBoe. Buapl 6ecrnonoro pa3sMHOKEHUS: JIeTIeHHEe
HAJBOE, IIOYKOBAHHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHME, BETETATHMBHOE pPa3MHOXKEHUE.
HckyccTBEHHOE KJIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JIJISl CEJIEKIINH.

[TosioBOE pasmMHO)KEHUE, €EM0 OTINYMSI OT OECIOI0TO.

Metlio3. Cranuu Mmeiiosa. [Iponeccsl, mpoucxoasmue Ha cragusx meiosa. [loBenenue xpomocoMm B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — nmpoiecc 0Opa3oBaHUsI MOJIOBBIX KJIETOK y *KUBOTHBIX. 110I0BbBIE JKene3bl: CEMEHHUKU

u suuHukd. OOpa3oBaHME€ UM pPa3BUTHE TIOJIOBBIX KJIETOK — TraMeT (CrepMaTo30Hi, SHIEKIIeTKa) —
criepMaroreHe3 M oBoreHes. OCOOEHHOCTH CTPOCHMs SHMLEKIETOK M crepMaTro3oujioB. OIIOA0TBOpPEHHUE.
[TapreHorenes.

WnnuBuayanbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHANBHOE pa3BUTHE (3MOpHOreHes3). OTambl
SMOpPUOHAJILHOTO Pa3BUTUS Yy IMO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTPYJSIUs, OpPraHOreHes.
[ToctomOpuoHanbHOE pazBuTHE. THITBI TOCTIMOPHOHATIBHOTO Pa3BUTHUS: MPAMOE, HEMPsIMOe (JIMYMHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OpraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pasButre pacteHnii. OHTOreHe3 IBETKOBOI'O PaCTEHUS: CTPOCHUE CEMEHM, CTaJIMH PA3BUTHS.

JdeMoHcTpanum:

Tabmuie! u cxembl: «@OpPMBI pa3MHOKEHHS OPraHU3MOBY, «J[BOMHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOe pa3MHOXKEHHE pacTeHui», «/lenenue kneTku Oaktepuity, «CTpoeHHE MOIOBBIX
KJIeTOK», «CtpoeHue XxpomocoMbl», «Kierounsrit mukim», «Permkanus [HK», «Mwurtos», «Meiio3y,
«[Ipsimoe u HempsiMoe pa3BuUTHE», «['aMeToreHe3 y MIIEKONUTAIOIIUX M 4YelaoBeka», «OCHOBHBIE CTaJAUU
OHTOTEHE3A.

O6opynoBaHue: MUKPOCKOI, MUKpompenapaTsl «CrnepMaTo301abl MIEKOMUTAIONIEroy, «Sifnexnerka
MIIeKonuTaoIero», «Kapuokunes B KieTkax Kopellka JIyKa», MarHWTHas MOJeNb-anIuiukanus «/lenenue
kietkun», Moaens JIHK, Mogens meTadaznoit XpoOMOCOMBI.

JlabGopaTropHble U IPpaKTHYECKHUE PA0OTHI:

JlabopaTtopHas padota Ne 3. «HabmroneHne MuTo3a B KIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpPOIIpEnaparaxy.

JlaboparopHas pabota Ne 4. «/3ydeHne CTpOSHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEmaparax».

Tema 6. HacjieACTBEHHOCTh H H3MEHYMBOCTH OPraHN3MOB.



[Ipenmer u 3amaum reHeTukd. VIcTopus pa3BUTUS TeHETUKU. Posib IUTONIOTHMM M SMOPHOJIOTHUU B
CTaHOBJICHMM TEHETHKH. BKiaa poccuiickux W 3apyOeXHBIX Y4YEHBIX B pa3BUTHE T€HETUKU. MeTomabl
TeHEeTUKH  (TMOpUIOJIOTMUECKUH,  IUTOTEHETHYECKUU,  MOJICKYJSIpHO-TeHeTHdeckuii).  OCHOBHBIC
TECHETUYECKUE TIOHATHUSA. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMAaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HacJIeZJIOBaHUs IIPU3HAKOB, ycTaHOBIEHHble [. Menaenem. MoHorubpuaHoe
CKpeuIBaHue. 3aKOH €JUHO-00pa3us TuOpHI0B MEpBOro MokojeHus. [IpaBuio noMHHHpOBaHUS. 3aKOH
paclleIIeHHs IPU3HAKOB. I’ noresa unctotsl ramet. [loHoe U HENoJIHOE TOMUHUPOBAHUE.

JurnOpunHoe ckpeliyBaHue. 3aKOH HE3aBUCHMOIO HacieloBaHMs Npu3HAKoB. LluTorenermueckue
OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUs. AHAIM3UPYIOIIee CKpelrBanue. Vcnoap30BaHne aHATH3UPYIOLIETO
CKPEILMBAHUS JUIsl OIIPEIEIIEHNS TEHOTUIIa OCOOH.

CuemienHoe HacnefoBanue npusHakoB. Padora T. Moprana 1o cuerjieHHOMY HacJieIOBaHUIO T€HOB.
Hapynienue cuerieHus reHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHsI HACIEACTBEHHOCTH. | e HeTHYECKHE KapThl.

I'enernka mnona. XpOMOCOMHOE OIpEIElIeHHE I10J1la. AYTOCOMBI U  TIOJOBBIE XPOMOCOMBI.
I'omorameTHsle 1 rereporameTHble Opranusmsel. HaciaenoBanue npru3HakoB, CLEIUIEHHBIX C IIOJIOM.

W3meHunBoCTh. BuIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HacleACTBeHHas. Posb cpensl B
HEHACJIEICTBEHHOW HM3MEHYMBOCTU. XapaKTEPUCTHUKA MOJIU(DUKALMOHHOW HM3MEHUYMBOCTH. BapuaimoHHbIH
psin u BapuannoHHas kpusas. Hopma peakunu npusHaka. KoinyecTBEHHbBIE M KaUECTBEHHBIE IPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(UKAITMOHHOM U3MEHYUBOCTH.

HacnencrBenHast, uiaM reHOTUIMYECKasi, U3MEHYMBOCTh. KoMOMHAaTUBHAs M3MEHUYMBOCTh. Melo3 H
IIOJIOBOM  mpoliecc — OCHOBAa KOMOMHATUBHOW  M3MEHYMBOCTH. MyTallMOHHAs M3MEHYHUBOCTb.
Knaccudukanus MyTranmii: reHHbIE, XpOMOCOMHBIE, FTeHOMHBIE. YacToTa M MPUYMHBI MyTaluii. MyTareHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIeACTBeHHOM n3MeHunBoctu H. WM. BaBuiosa.

BuesaepHas HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuorun uenoeka. OCHOBHbIE METO/Ibl FTEHETUKHU YEJIOBEKA: T€HEAJOTUYECKU,
OJTM3HELIOBBIA, IUTOTCHCTHYCCKUN, OWOXMMHUYECKHI, MOJICKYIsIpHO-TeHeTHYeckuii. CoBpeMeHHOE
OINpEJIETICHUE TEHOTHUIIA: MOJTHOTEHOMHOE CEKBEHMPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[TI1P-ananu3a. HacnenctBeHHble 3a00jeBaHMs YeJIOBEKA: T'€HHble O0O0JIe3HH, OOJE€3HM C HaClEACTBEHHOU
MIPEeIpacloIOKEHHOCThI0, XPOMOCOMHBIE Oose3Hu. ComaTnueckue U reHepatuBHble MyTaiuu. CTBOJIOBBIE
kjeTkd. [IpuHiunel 370poBoro o0Opas3a KM3HM, JWArHOCTUKU, MPOPWIAKTUKU U JIEYEHHUS] T€HETHUYECKUX
Oone3Hell. MeOUKO-TEHETHYECKOE  KOHCYJIbTHpPOBAaHUE. 3HAYCHHE  MEAMLMHCKOW TeHETUKH B
NPEJOTBPALLICHUN U JICYEHUN TeHETHYECKUX 3a00JIeBaHUN YeTI0BEKa.

JdemoncTpanmnu:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H.
. BaBunos.

Tabmuuel u cxemsl: «MOHOTHOPUAHOE CKpEIIMBAHHE M €ro IIUTOreHeTHYecKash OCHOBa», «3aKOH
pacIleryIeHHs U €ro HUTOreHEeTUYEeCKasi OCHOBay», «3aKOH YHCTOTBI TaMeT», «{UruOpuiHOE CKpeIBaHuey,
«{uTonoruyeckue OCHOBBI JUTMOPUAHOTO CKpeuIuBaHUsA», «Meio3», «B3auMoneicTBre aieabHbIX
reHoB», «['eHeTnueckne KapThl pPacCTEHUH, KUBOTHBIX M 4YEJIOBEKa», «l'€éHeTuka mojua», «3aKOHOMEPHOCTH
HAaCJEA0BaHMs, CLIEIUIEHHOIO ¢ MOJIOM», «KapHOTHIIBI YenoBeKka W KUBOTHBIX», «Buabl M3MEHUMBOCTHY,
«MoaudukanuonHas HU3MeHUYMBOCTh», «HacnenoBanue pesyc-gaktopa», «l'eHeTHKa TpyNI KpOBUY,
«MyTanoHHas U3MEHUUBOCTD.

Ob6opynoBanue: MOZEIJIA-aIINKalu1 «MoHnorubpuanoe CKpELIUBaHUE», «HenomHoe
JOMUHHpPOBaHUE», «/{urnbpuaHoe ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOI M MUKpOIpernapar
«Jlpo3oduna» (Hopma, MmyTauuu GopMbl KPbUIbEB U OKPACKHU Tena), repoapuit «I'opox MOCEBHOM».

JlabopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopnass pabora Ne 5. «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO W JAUTHOPHIHOTO
CKpEeILMBaHUA Y Ip030(UiIbl HA TOTOBBIX MUKpOMpEnapaTax.



JlaGopatopnast pabora Ne 6. «M3ydyeHne MOAM(PHUKAIMOHHON W3MEHYMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlabopaTtopHas padota Ne 7. «AHanu3 MyTaruil y 1po30¢uibl Ha TOTOBBIX MHKpOIIperapaTax».

[IpakTuueckas padora Ne 2. «CocTaBiieHue U aHaJIU3 POAOCIOBHBIX YEIOBEKAY.

Tema /. Cesiexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiust Kak Hayka v Iipolecc. 3apoxKaeHue cenekiuu u qomectukanus. Yuenue H. M. BaBuiiosa o
[EHTPaX MPOMCXOXKICHUS W MHOTO00pa3us KYJIbTYPHBIX pacTeHUU. LICHTPBI MPOUCXOKIACHUS TOMAITHUX
KHUBOTHBIX. COpT, OpPO/Ia, LITAMM.

CoBpeMeHHbIE METOJIbI ceNleKIUU. MaccoBblii U MHJIMBUIYaJIbHBIH OTOOPHI B CENIEKIIMHU PACTCHUN U
KUBOTHBIX. OIIEHKa OJKCTepbepa. BIM3KOPOJACTBEHHOE CKpPEIIUBAaHUE — WHOPHIWHT. YucTas JHHHSL.
CkpeuBanue uucThix JuHMA. ['ereposuc, wnum rubpuanas cuna. HepojacTBeHHOE CKpelIMBaHHE —
ayropunuur. OtnanéHHass rubpuauzamuss u e€ ycnexu. VCKycCTBEHHBI MyTareHe3 W TOJy4YeHHE
MOJIUTIOUOB. JIOCTHKEHUS CENIEKIIMN PACTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib NPOU3BOJCTBA. | eHHAs MHKEHEPHs. DTarbl CO3/1aHUs] PEKOMOMHAHTHOM
JHK u tpancrennsix opranu3moB. Kiierounas mnxeHepus. KierouHele KyiabTypbl. MHUKpPOKJIOHAJIBHOE
pa3MHOXXeHUe pacTeHud. KioHHpoBaHHME BBICOKONPOIYKTHUBHBIX CEIIbCKOXO3SHCTBEHHBIX OPTaHU3MOB.
Dkonornyeckue u sruaeckue npodieMsl. MO — reHeTrHuecky MOAU(DUITUPOBAHHBIE OPTaHU3MBI.

JleMoHCTparuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuiper u cxembl: kapta «l{eHTpBl MPOUCXOXKAECHUS W MHOT000pa3usi KyJIbTYPHBIX PACTCHUN»,
«Iloponbl AOMAaNIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «OtnanéHHas TUOpUIU3ALUY,
«Pabotel akamemuka M. @. HBanoBay, «llomumionaus», «OOBEKTH OHOTEXHOJOTHHY», «KieTouHbIe
KYJBTYpHI U KJIOHHpOBaHUE», «KOHCTpyrpoOBaHHE U MIEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJsSKH IJIOJ0B U KOPHEIUIOAOB AUKHX (OPM M KYJIbTYPHBIX COPTOB pPacTEHHIA,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlaGopaTopHble U IPAKTUHYECKUE PA0OTHI:

Okckypcusi «OCHOBHBIE METOBI U TOCTHKEHHS CENIEKIIMU PACTEHUM U )KUBOTHBIX (Ha CEJICKIIMOHHYIO
CTAHIIMIO, MJIEMEHHYI0 (pepMy, COPTOHMCHBITATENBHBIM Yy4acTOK, B TEIUIMYHOE XO3SIMCTBO, JIaOOpaTOpHIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosTIOLIMOHHASI OHOJIOTHS.

[IpennochlIku BO3HUKHOBEHHUS SBOJIIOLIMOHHOW TEOpUU. ODBOJIOLUOHHAS Teopus U €€ MeCTO B
ouosoruu. BiusiHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CuzerenscrBa »Boionuu. IlaneoHTonmormveckue: MOCIENOBATENBHOCT IOSIBICHHUS BHIOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, NIepexoiHble (hopMbl. bruoreorpaduyeckue: cxoacTBo U panuuue payH u
(b70p MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA U pa3IMyMsl SMOPUOHOB Pa3HbIX BUOB MTO3BOHOUYHBIX. CpaBHUTENILHO-
aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHBIE, PYIMMEHTapHbIE OpPIaHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXAHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKHX MyTeH y Bcex
OpPraHU3MOB.

OpomonnonHas teopus Y. JlapBuna. IIpeanocbuiki BO3HUKHOBEHUS AapBUHU3MA. J(BHXKYIIHE CUIIBI
3BOMIOIMM  BHJOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OTPAHUYEHHOCTH PECYpCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckast Teopust 3omonuu (CTO) u e€ ocHOBHBIE MOJIOKEHUS.

Muxkpososmtornus. [Tomynsius Kak eTuHUIA BUIa U 3BOJIOLUY.

JBwxynme cuibl  ((akTopbl) HBOMIONMH BHAOB B IpHpoje. MyTanMOHHBIA THpolecc |
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonyssIiMoHHbIe BOJIHBI U peiid reHoB. M3onsauus u Murpamms.



EcrecTBeHHBIN 0TOOp — HampaBJISIONIUH (akTop dBOTIONNHA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh  OpPraHW3MOB KakK pe3yiabTaT »HBoOMIOUMHU. [IpuMepbl mpucrocoOneHui y
OpraHu3MoB. ApoMoOp(O3bI U UANO-aJANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHble (popMbl BU000pa30oBaHus: reorpapuieckoe,
JKOJIOTMYECKOE.

Maxkpososmtorusi. DopMbl 3BONTIONUH: (UIETUYECKAs, IMBEPIeHTHAsl, KOHBEPIreHTHAsI, apajlieibHasl.
HeoOpaTuMoCTh 3BONIOIHH.

[Ipoucxoxnenne OT HecHeUUAIU3UPOBAaHHBIX MpeakoB. llporpeccupyromias —crnenuanu3anus.
AJnlanTuBHas pajguarus.

JdemMoHcTpaumu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkenb, D.
Miomnep, A. H. CeBep1iios.

TaOmuupl um cxembl: «Pa3BuTHe oOpraHmdeckoro Mupa Ha 3emiie», «3apoJbllid IO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Popmbl O0prObI 3a cyliecTBOBaHHE», «EcTeCTBEHHBIH 0TOODY,
«MHoroo0pa3ue copToB pacTeHHil», «MHOroodpaszue nopoj KUBOTHBIX», «llomymsumny, «MyTannoHHas
M3MEHYHBOCTE», «Apomopdose», «Mauoamantamum», «OOmas nerenepauus», «/[Bmkymme CHITbI
sBonmonuny, «Kapra-cxema mapmpyra mnyremectBusi Y. [lapBuna», «bopb0a 3a cCyliecTBOBaHHE,
«[IpucnocobnenHocts  opranusmoB»,  «['eorpaduyeckoe  BuAO0Opa3zoBaHUE»,  «IKOJIOTHUYECKOE
BUZI000pa30BaHUE.

O6opynoBaHMe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAackKu, HabOp IUIOAOB U CEMSIH,
kosutekuust «lIpumepbl 3alUTHBIX HPUCIIOCOOJIEHUN Yy MKUBOTHBIX», MoJelb «OCHOBHBIE HAalpaBICHUS
ABOJIIOLIMNY, 00bEMHAsE Moieb «CTPOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduueckas kapra mupa, KoJUieKius «DOpMbl COXPAHHOCTH HCKOMAEMbIX >KUBOTHBIX U
pacteHuii», Moaens anmuukanus «llepekpéct xpomocom», BilakHbIe IIpenapaThl «Pa3BUTHE HACEKOMOIO»,
«Pa3BuTHe nArymKuy», Mukponpenapar «/Ipozodunay (Hopma, myTanuu GopmMbl KPbLILEB U OKPACKU TeTa).

JlaGopaTopHble U IPaKTHYECKHUE PA0OTHI:

JlabopaTtopHas pabota Ne 1. «CpaBHeHHE BUIOB 0 MOP(POIOTHUECKOMY KPUTEPHUIOY.

JlaGopatopnast pabora Ne 2. «OmnucaHue NPUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTENIBHOTO
XapaxkTepa.

Tema 2. Bo3HHKHOBeHHE U Pa3BUTHE )KM3HM Ha 3eMule.

JloHay4dHBIE IIPENCTABICHUS O 3apOXKICHUM KM3HWU. HaydyHble rHIIOTE3pl BOZHUKHOBEHUS JKM3HHM Ha
3emiie: abMOreHe3 U naHcnepMusl. XuMH4ecKast 3BOJIOLUsA. AOMOTeHHbIN CHHTE3 OpPraHUYECKUX BEIIECTB U3
HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE TOATBEPKACHUE XMMHUYECKOH »sBosonuu. HauanpHble sTambl
Oouosiornyeckoil sBomonuu. I'mnoreza PHK-mmpa. @opmupoBaHue MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE NPOTOKIETKH. [IepBble KiIeTKM M UX 3BoOJoLUsA. POPMUPOBAHNE OCHOBHBIX I'DYII JKHUBBIX
OpPraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spam u nepuoaaMm. Kartapxei. Apxeiickas ¥ IMpOTEPO30HCKasi 3PHI.
[laneosoiickas spa u €€ TepHOAbl: KEMOPUUCKUM, OPIOBUKCKHM, CHUITYpUICKUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iickas spa 1 €€ NeproIbl: TPUACOBBIN, FOPCKUNA, METOBOM.

Kaiino3zoiickas 3pa u €€ nepuopl: NajeoreHOBbI, HEOT€HOBBI, AHTPOIOT€HOBBIH.

XapakTeprucTUKa KJIMMaTa U Te0JIOrHueckux mpoueccoB. OCHOBHBIE 3Talbl 3BOIIOIUN PACTUTEIHHOTO
U JKUBOTHOrO Mupa. ApoMop}o3bl y pacTeHHH U >KUBOTHBIX. [losiBIEeHHe, paciBET W BBIMUPAHUE TPYIII
KUBBIX OPIraHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BONIONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpPraHU3MOB.

OBonronus 4enoBeKa. AHTpPONOJIOrMs Kak HayKa. Pa3BUTHe INpeACTaBICHUI O NPOUCXOXKICHUU
yenoBeka. Meroabl u3y4deHHsl aHTpororeHe3a. CXOACTBA U pa3MyMsl 4YeJlOBEeKa M KUBOTHBIX.
CucremaTuecKoe MOJI0KEHUE YETI0BEKa.



JBwxyume cuibl (pakTopsl) aHTpornoreHe3a. HacneacTBeHHass M3MEHUYMBOCTH M €CTECTBEHHBIH
or6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHM TPy, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaauM W BETBU 3BOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, UYemoBek ymensid, YenoBek
npAMoxoJsainid, YenoBek HeaHAepTanbCKkuil, UenoBek pazymHbiid. Haxoaku MCKOMaeMbIX OCTAaTKOB, BPEMs
CYIIECTBOBAHMUSA, 00JIACTH PACIIPOCTPAaHEHHS, 00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OpyIusl.

UYenoseueckne pacbl. OcHOBHBIE OoOJbIIME€ pachkl: eBporeoujHas (eBpasuiickasi), Herpo-
aBcTpajouHas (3KBaTopuaibHas), MOHTOJIOMHAs (a3MaTCKO-aMepHKaHCcKasa). YepThl MpUCIOCOOIEHHOCTH
MIpe/ICTaBUTENIeH YeIOBEUECKUX pac K YCIOBUSAM CYIIeCTBOBaHUSA. EMuMHCTBO uenoBeueckux pac. Kputuka
pacu3ma.

JdemoncTpanmnu:

[Hoptpetsr: @. Penn, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapBuHn.

Tabmuupl 1 cxembl: «Bo3HukHOoBeHne CoONMHEYHON cHUCTEeMbl», «Pa3BUTHME OPraHUYECKOTO MHUPA»,
«PacturenbHas kinetka», «KuBoTHas kierka», «lIpokapuoruyeckas kierka», «COBpeMEHHas cHCTEMa
OpraHuyvecKkoro Mmupa», «CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHS 4YelIOBeKa M YelIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJOTHYECKMX HAXOJIOK IPEAKOB COBPEMEHHOTO YEIOBEKay,
«pesHneitiue moauy, «/pesaue moamn», «IlepBbie coBpeMeHHbIE TI01U», «UenoBeYecKre pach».

Oo6opynosanue: Myisku «lIpoucxoxaenue dvenoBeka» (OIOCTbI aBCTPAJIONMUTEKA, MUTEKAHTPOIA,
HeaHJepTallblla, KPOMaHbOHIIA), CJIENKH WIM M300paK€HUS KaMEHHbIX OpYIuM MEepBOOBITHOIO YeJIOBEKa
(xamMHU-uoOMMEphl, pyOuna, ckpebia), reoxpoHoysornyeckas Tabnuma, kKowiekuus «DopMbl COXPaHHOCTH
MCKOMAEMBIX KUBOTHBIX M PACTCHHID.

JlaGopaTopHble M MPpaKTUYeCKHe PadOThI:

[Ipaktuueckass pabora Ne 1. «/3yueHue HCKOMaeMbIX OCTAaTKOB pPACTEHHUH W IKUBOTHBIX B
KOJUICKIUSX ).

OKCKypcusi «DBOIIOLMA OpraHU4YecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WK
KpaeBeIuecKuil My3ei).

Tema 3. Opranu3msl 1 OKpYy:Kalouias cpeaa.

DKoJorusi Kak Hayka. 3ajadd U pas3fesibl 3KOJIOTMHU. MeToAbl SKOJIOIMYECKHUX HCCIIEA0BaHUI.
DKOJIOTrH4eCKOe MUPOBO33PEHIE COBPEMEHHOTO YEIIOBEKA.

Cpenbl 00UTaHNS OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/1YIIIHAs, TOYBEHHAs, BHYTPUOPTaHU3MEHHas!.

Oxonornueckue dakrtopel. Kimaccudukamus sxonornaeckux GakTopoB: aOMOTUYECKHE, OMOTHYECKUE
U aHTPONOTreHHbIE. JeficTBUE 3KOJOrn4eckuX (pakTopoB HAa OPraHU3MBI.

AbuoTtnueckue (akTopbl: CBeT, TeMIepaTypa, BiaxHocTb. Poromepuoausm. IlpucnocobieHus
OpPraHu3MOB K JIeliCTBUIO abNOTHYECKHX (haKTOpPOB. brojgornueckue puTMsl.

buotnueckue ¢akropsl. Bunabl OHOTHYECKHMX B3aWMOAECUCTBUN: KOHKYPEHIUS, XUIIHUYECTBO,
cumbuo3 u ero Qopmbl. IlapasuTusMm, koomepanusi, MyTyaliu3M, KOMMEHCAJINW3M (KBapTHUPAHCTBO,
HaxJeOHMYeCTBO). AMEHcCaM3M, HEUTpanu3M. 3HayeHWe OMOTHYECKMX  B3aUMOJCUCTBHM NSt
CYIIECTBOBAHMSI OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTePUCTUKHU mnonyisiuuv. OCHOBHBIE MOKA3aTeNu MOMYJISIUU: YUCIEHHOCTb,
IJIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT, MUTpalus. JIMHAMHUKa YHCIEHHOCTH MONYISUUU U €€
perysanusl.

JdemoncTpanmuu:

[Toptpetsr: A. I'ym6oabar, K. @. Pynbe, 3. I'ekkens.

Tabmuuer u cxemsl: kapta «lIpupomubie 30HBI 3emnu», «Cpeasl OOWUTaHHWS OPTraHU3MOB)Y,
«Dotonepuoansmy, «llomynsauun», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH TMOMYyISIUU HHQY30pUU-
Tydenbkny, «[luieBbie nemnmy.

JlaGopaTopHble M MPpaKTHYeCKHE PAdOThHI:

Jlaboparopnast pabota Ne 3. «Mopdonornyeckre OCOOEHHOCTH pacTeHUH M3 pa3HBIX MeECT
OOUTaHUSY.

JIaGopatophas pabota Ne 4. «BiusiHue cBeTa Ha pocT M pa3BUTHE YEPEHKOB KOJIEYCay.



[TpakTrueckas pabora Ne 2. «[1ocuéT MIIOTHOCTH MOMYJISIIIUN pa3HBIX BUIOB PACTEHUIN.

Tema 4. Coo01ecTBa M YK0JI0rH4ecKue CUCTEMBI.

CoobmectBO opraHu3mMoB — OwuorieHo3. CTpyKTypbl OWOIIEHO3a: BHJIIOBas, MNPOCTPAHCTBEHHAs,
Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsizu B OHOIIEHO3E.

DKoJoruveckre Ccuctembl  (9kocuctembl). [loHstTme 00 3KochcreMe ©  OHOreOleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLIEHTBI, KOHCYMEHThI, peayueHTsl. Kpyrosopor
BELIECTB U MOTOK YHEPIHH B 3kocucTeme. Tpoduueckre (MUIIEBbIE) YPOBHU SKOCUCTeMBbI. [1uieBble enu u
cetr. OCHOBHBIE [TOKA3aTEIN IKOCUCTEMBI: OroMacca, MPOAYKIUs. DKOJOTHUECKHE MTUPAMUIbL: IPOTYKIIHH,
YHCIICHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM: YCTOWYMBOCTD, CAMOPET YIS, pa3BUuTHE. CyKIIEeCCHs.

[Ipupoanblie 3K0ocHCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO UJIU IIUPOKOIUCTBEHHOTO
neca.

AHTpONOreHHBIE ~ JKOCHCTEMBL.  ATpPOIKOCHCTEMBL.  YpOoskocucTeMbl.  buonormueckoe  u
X035IIICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak ¢aktop ycroiiumBoctH 3KocucteM. CoxpaHeHHEe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Ouocdepe. I'panuipl, coctaB u cTpykrypa Omochepsl. XKupoe
BemiectBO M ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak To0adbHOW 3KOCHCTEMBI. JlMHaMHUuyecKoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopothl BemiecTB U OMOr€OXMMHUYECKHE LUKIIBI AJIEMEHTOB (yrjiepoja, a3oTa). 30HAIbHOCTh
onochepsl. OCHOBHBIEC OMOMBI CYIITH.

UYenoedectBo B Omochepe 3emin. AHTPOINOTCHHbIE U3MEHeHUss B Ouochepe. I['mobanpHbIC
9KOJIOTMYECKUE TTPOOIIEMBI.

CocymiectBoBaHMe TpuUpojbl W uenoBeuecTBa. CoxpaHeHue OuopasHooOpa3us Kak OCHOBA
ycroitunBoctn  Omocdeprl. OCHOBa pPAalMOHATIBHOTO YIPABICHHUS TNPUPOJHBIMUA pecypcaMH H  HX
ucnoibp3oBanue. JlocTimkeHust OMOJIOTHH M OXpaHa IPUPOIBI.

Jdemoncrpanumn:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumer u  cxembl: «[lumessie 1enu», «buoneHo3: coctaB u  CTpykTypa», «lIpuponnsie
coobmiectBay, «llemnm muTaHusy, «OKonoruueckas nupamuaa», «bmochepa m yenomeky», «IxocucTeMa
IIMPOKOJIMCTBEHHOTO Jieca», «JDKOCHUCTeEMa XBOHHOro jeca», «buoleHo3 Bomoémay, «ArpoleHO03»,
«IIpuMepHbIE aHTPOMOTEHHBIE BO3JIEUCTBHS HAa MPUPOLY», «BaxkHeHIIe UCTOYHUKH 3arps3HEHUs] BO3yXa
U TPYHTOBBIX Bon», «[louBa — BakHelmas cocrasisomas 6uocheprr», «DakTopsl Aerpajgaluu MOUYBY,
«[TapHukoBbiii 3 dexT», «DakTopbl pagUOAKTHUBHOTO 3arpsizHeHus Ouochepnr», «OOmEas CTpyKTypa
ouochepr», «PacmnpocTpaneHue xku3HU B Ouocdepe», «O30HOBBIH 3kpaH Ouocdeps», «KpyroBopor
yriepoza B 6uocdepe», «Kpyropopot a3ota B mpupoae».

Ob6opynoBanue: Mozenp-aniuivkanus «Tunuunele OuolEeHO3b», Tepbapuil  «PacturenbHbIE
cooOuiecTBa», Koulekuuu «buorenos», «Bpeautenu BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYJIBTYP»,
repOapuy U KOJIJIEKIIMU PACTEHHH M XKUBOTHBIX, MPUHAJUIEKAIINE K Pa3HBIM JKOJOTHMUYECKUM TpYIIaM
onHoro Buna, KpacHas kuura Poccuiickoit ®enepanuu, n300paKeHUs OXpaHSEMbIX BHJIOB pacTeHU U
KUBOTHBIX.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMSBI 110 BUOJIOTIM HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

CornacHo ®I'OC COO, ycranaBnuBaroTCsl TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS 00yJarolIMMHCS
IIporpamMMm cpeaHero o01iero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI



B cTpykType NMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIpeaMeTa «bUOJNOrUsS» BBIAEICHBI CIEAYIOLINE
COCTABIISIIOLINE: OCO3HAHHE OOYYAIOIIMMUCS POCCHICKON TPaKAaHCKOH HIACHTUYHOCTH — T'OTOBHOCTHU K
CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIPENEIECHUI0, HAIMYME MOTHBALMU K OOy4eHHIO OMOJIOIHH,
LIEJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHHUH JMYHOCTH HA OCHOBE KIIKOYEBBIX LIEHHOCTEH U
HCTOPUYECKUX TPAAMLUN pa3BUTUS OMOJIOTMYECKOTO 3HAHMSA, TOTOBHOCTh U CHOCOOHOCTh OOYYaroIIUXCs
PYKOBOJACTBOBATLCS B CBOEH JIEATEIBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, NPUCYIIHUMU CUCTEME
OMOJIOTMYECKOro 00pa30oBaHUs, HAJIMYUE SKOJIOTMYECKOIO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LEJIU U
CTPOMTb KU3HEHHBIC IIJIaHBI.

JIMyHOCTHBIE PE3ylbTAaThl OCBOCHHUS mpeaMeTa «bHONorus» AOCTHUraloTCsi B €IMHCTBE y4eOHOU H
BOCIIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMM POCCUMCKMMM COLUOKYJIBTYPHBIMH,
HCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMU B OOILECTBE NpPaBUIIaMU U1 HOpMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT IpoLiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHHUS W CaMOpa3BUTH, Pa3BUTHUS
BHYTPEHHEH IO3ULUHU JUYHOCTH, NATPUOTU3MA, YBAXKCHUS K 3aKOHY U IPABOINOPSAKY, YEJIOBEKY Tpyla U
CTapiieMy MOKOJCHHIO, B3aWUMHOTO YBaKEHHs, OCpEKHOTO OTHOIICHUS K KYJIbTYpPHOMY HACIEIUI0 U
TpajuLAAM MHOTOHALlMOHANBbHOro Hapoaa Poccuiickoit denepanuu, Npupoae U OKpyXkKarolleH cpene.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHSI Y4eOHOI0 mpeamera «buoaorus» JOHKHbBI OTpaXaTb TOTOBHOCTb
U CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBAThCS COPMUPOBAHHOW BHYTPEHHEH MHO3MLMEH JHUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAlUld, TO3UTUBHBIX BHYTPEHHMX YOEXAEHHH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LEHHOCTSM POCCUHCKOro OOIIECTBa, pacCHIMPEHUE >KU3HEHHOIO ONbITa U  OIbITa
JEATEIBHOCTH B IIPOLIECCE PEAIN3allMM OCHOBHBIX HAIIPABJICHUN BOCIUTATENIBHON NEATENBHOCTH, B TOM
4HCJIe B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMSI:

Cc(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIUKM 00yYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O 4WJIEHA
POCCHIICKOT0 00I1IECTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U IIPABOIOPSIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENILHOCTH MPU CO3AAHUU yYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX Y TO3HABATENIbHBIX 33/]1a4, BBIMOJIHEHUN OMOIOTMUYECKHUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3MIIMIO MO0 OTHOLICHUIO K SBJICHUSIM COBPEMEHHOW >KU3HU
" OOBICHATE €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO B3aUMOAECUCTBHUS JIIOJIEH C
pa3sHBIMU YOEXKIECHUSMH, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOLIECCE COBMECTHOI'O BBHINOJIHEHUS y4eOHBIX, TO3HABATEIbHBIX U
HCCIIEIOBATENbCKUX 33]1a4, YBAXXUTEIBHOTO OTHOIIEHUSI K MHEHHIO ONIIOHEHTOB MPU OOCYKIEHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHUYECKOTO COACPIKAHMS;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM NEATENBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIHTAHUSI:

c(hOpPMUPOBAHHOCTh POCCUNCKON TPAXKTAHCKON UIACHTUYHOCTHU, MATPUOTH3MA, YBAXKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Ieper PoauHoN, ropnoctu 3a cBOM Kpal, cBOXO PonuHy, CBOU SA3BIK U
KYJIbTYpY, IPOLLIOE U HACTOSIlEe MHOIOHALIMOHAIILHOTO Hapoaa Poccuun;

LIEHHOCTHOE OTHOLIEHUE K NIPUPOAHOMY HACIEAMIO U IMAMATHUKAM MPUPOJBI, JOCTHKEHUIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CMOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHHME M pa3BUTHE OWOJIOTHH,
MOHUMAaHMs 3HA4YeHHUs OMOJIOTMH B TO3HAHMM 3aKOHOB IPHUPOJBI, B JKU3HU YEIOBEKAa M COBPEMEHHOI'O
o0111eCTBA;

uaeitHas yoe:xx1€HHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cynb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS

OCO3HaHUE TYXOBHBIX LICHHOCTEH POCCUICKOIO HAPOAA;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MOBE/ICHUS;



CIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TNPUHUMATh OCO3HAHHBIE DELICHHS, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIJA B IIOCTPOCHUE YCTOHYHUBOTO OYy/IyIIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POAUTEISM, CO3JJAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS
[IEHHOCTEH CeMEeIHOI KM3HM B COOTBETCTBHHU C TPAAULUAMU HapoaoB Poccuuy;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETHYECKOE OTHOLICHUE K MHUPY, BKJIIOYAsk 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUYECTBA,
CIIOpTa, TPYyAa, OOLIECTBEHHBIX OTHOILICHUH;

MOHUMAaHHUE SMOIMOHAIBFHOTO BO3CHCTBHS )KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMJIGHHE IPOSBIATH KadecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢usnueckoro BocmUTaHMs, (popMUPOBaHUS KYJbTYPbI 310POBbSi M 3MOIHOHAJILHOIO
0J1aronoTyyus:

MOHMMAaHKE U pean3anus 3J0pOBOro U Oe30MacHOro 00pasa )KU3HHM (370pOBOE MUTAHUE, COOTIOACHUE
TMTUEHUYECKUX NPaBUI U HOPM, COATaHCUPOBAHHBIN PEXXHUM 3aHATUH M OTHAbIXA, peryisipHas (usnueckas
aKTHBHOCTh), OEPEIKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (PM3HYECKOMY U
NICUXHYECKOMY 3/10POBBIO;

MOHMMaHWE LEHHOCTH TMPaBWJ HWHIMBUAYAJIFHOTO W KOJUIEKTHBHOTO O€301acHOTO IOBEICHUS B
CUTYalHAX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HHU JIIOJICH;

OCO3HaHHE IOCIEICTBUN W HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS aNKOTOoJsl, HAPKOTHKOB,
KypeHus);

6) TPy10BOT0 BOCIIMTAHHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEepPCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTHBHOM JEATENBHOCTH TEXHOJOTMYECKOH M COILMAIbHOM  HalpaBIEHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH, INIAHUPOBATH  CAMOCTOSTEIBHO BBITIOIHATH TAKYIO JI€ATEIbHOCTD;

MHTEPEC K Pa3InIHbIM chepaM mpodeccnoHaIbHON NeATENIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIH
BbIOOD Oynyieit mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH JKU3HM,

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH IIesieco00pa3Hoe OTHOUICHHE K MPUPOJE KaK UCTOYHHUKY JKM3HM Ha 3emile, OCHOBE e
CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYIbTYphl: IPUOOPETEHHE ONBITA IUIAHUPOBAHUS MOCTYIKOB U
OLIEHKU MX BO3MOXHBIX MOCJIECTBUIM JJIs1 OKpYXKaroIel cpe/ibl;

OCO3HaHME II00aTBbHOI0 XapaKTepa HKOJIOTHUECKUX MPOOJIeM U MyTel X pelieHHs;

CIOCOOHOCTh HCIOJIb30BaTh NpUOOpeTaeMble MPU H3YYE€HUH OWOJOTHMM 3HAHWS W YMEHUS NpHU
peleHnH MpodIIeM, CBI3aHHBIX C PAIlMOHAIBHBIM ITPUPOJIONIONIB30BaHUEM (COOIIIOICHHE MTPaBHII TOBECHHS
B TIPUPOJIC, HANpaBJICHHBIX Ha COXpaHEHHE DPABHOBECHS B DKOCHUCTEMAax, OXpaHy BHJIIOB, JKOCHCTEM,
ouochepsl);

aKTUBHOE HENpUATHE JEWCTBUM, NPUHOCALIMX BpEa OKpYXKarolleid NPUPOIHONW cpene, yMEHHE
MPOTHO3UPOBATh HEOJIATONPHUATHBIE JKOJOTHUYECKHE IIOCIEACTBUS MPEANPUHIMAEMBIX JICHCTBUA H
MpeoTBpAaIIaTh UX;

HAJIMYHE PAa3BUTOTO DKOJOTHUYECKOTO MBIIUICHUS, YKOJIOTHIECKON KYyJIbTYpHI, OMbBITa MEATEIHHOCTH
HKOJIOTUYECKOM HalpaBIeHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU B IO3HABATEIbHOW, KOMMYHUKAaTUBHON
U COLMANIbHOM NpPaKTUKE, TOTOBHOCTH K YYacTHIO B MPAKTUYECKOM JEATEIbHOCTH 3KOJIOIMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA JAMAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B TIOJIMKYJIbTYPHOM MHUDE;



COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIBTYpPHl KaK CpPEIACTBA B3aMMOJIEHUCTBUS MEKIY
JIIOJbMU U NTO3HAHUS MUPA;

MOHMMaHKe creuuuKy OMOJIOrHN Kak HayKH, OCO3HAHUs €€ poiau B (POPMUPOBAHUM PALMOHAIBHOTO
HAy4YHOT'O MBIIIJICHHS, CO3JJaHUM LIEJIOCTHOTO IPEICTaBICHUS 00 OKPYXKAIOLEM MHUpEe Kak O €AMHCTBE
IIPUPO/bI, 4YEJIOBEKAa M OOILIECTBA, B IO3HAHWU IPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHHH MpoOIemM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsI COBPEMEHHOW LMBMIIM3ALUU: OOECIEeYeHHs HOBOTO
YPOBHSI pPa3BUTUSl MEIULUHBI, CO3/IJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOIUH, CIIOCOOHBIX peIlaTh PECypCHbIE
npoOJeMbl Pa3BUTHS UYEIOBEUECTBA, IMOMCKA MYyTEH BBIXOJA M3 TIIOOATBHBIX SKOJIOTHYECKUX MPOOJieM U
o0ecrieyeHus nepexo/ia K ycTOWYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aUHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUN B LEJIAX MOBBIIEHUS OOLIEH KYIbTYpHI,
€CTECTBEHHO-HAyYHOW IPAMOTHOCTH, KaK COCTaBHOM 4acTh (DYHKIIMOHAILHOW IPaMOTHOCTH OOY4YaIOLIHXCS,
dbopMupyeMoii pu N3ydeHUH OHOJIOTHH;

IIOHMMaHKHE CYLIHOCTH METOJOB IO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIOJb30BaTh IOJyyaeMble 3HAHMS JUIsl aHaiu3a U OOBSICHEHUS SBJICHUH OKPYXKAIOLIEro Mupa Hu
IIPOUCXOJSAIINX B HEM U3MEHEHUH, yMEHHE JieJ1aTh 000OCHOBAHHBIE 3aKIFOYEHHS Ha OCHOBE HAayUHBIX (DaKTOB
Y UIMEIOIINXCA JAHHBIX € LEbIO MTOITYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENbHO MCIIOJB30BaTh OMOJIOTMYECKME 3HAHMs Ul pelleHus mnpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE LEHHOCTM HAY4YHOW JIEATEIIBHOCTH, TOTOBHOCTHh OCYIIECTBIIATH IIPOCKTHYIO U
HCCIIEA0BATENBCKYIO AESTENbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEphIBHOMY OOPa30BaHUIO M €CaMOOOpa30BAaHHIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMHU ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorusy BKIIOYAOT: 3HAUYWMBbIE
s (GopMUpOBaHMS ~ MHPOBO33PEHHUS  OOYYalOIUMXCA  MEXAUCHUIUIMHApHBIE  (MEXIpEeIMETHBIE)
oOIIeHay4YHbIE MOHATHUSA, OTPAKAIOUIME ILEJOCTHOCTh HAayyHOM KapTHUHBI MHpa M CHEHM(HUKY METOJIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, JHEPrus, SBJICHHE, IMpoIecc, CUCTEMA,
Hay4yHbI (paKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOoBaHUE, HaOI0JIEHuE,
U3MEpEeHUe, OKCIEpUMEHT M JpYIux), YyHUBEpcajbHble yueOHbIe JeCTBUS  (I1O3HABaTENbHbIE,
KOMMYHHUKaTHBHBIE, PEryJIsTUBHBIE), oOecnednBaroliie GopMupoBanue (GyHKIMOHAIBLHON IPaMOTHOCTH U
COLMAJIbHOW KOMIETEHIIMM OOYy4alolMXcs, CHOCOOHOCTh OOYy4aroIMXCsl HCHOJIb30BaTh OCBOCHHBIE
MEXIUCLUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWA M  YHUBEpCaJbHble YyueOHble JIEHCTBUSA B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MertamnpeaMeTHble pe3ysibTaTbl OCBOSHMsI MPOTPaMMBbl CpeIHEro oOIIero o0pa3oBaHUs JOJDKHBI
OTpaXkaTh:

OgiajeHne yHUBepCAJIbHBIMHU Y4eOHBIMH O3HABATEIbLHBIMU e CTBUAMU:

1) 6a3oBbIe JOorHYecKHE JeificTBHSA:

CaMOCTOSITENTLHO (DOPMYITUPOBATh U AKTyaIM3UpPOBAaTh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPH OCBOCHHM 3HAHUM MNPUEMBI JIOTMYECKOT0 MBIIUICHHUS (aHanu3a, CHUHTE3a,
CpaBHEHHUs, KiaccuUKanuu, 0000IIEeHNUs), PaCKpbIBaTh CMBICI OMOJIOTMYECKUX MOHSATUH (BBLAEIATH HUX
XapaKTepHbIEe NPU3HAKHU, YCTAHABIUBATD CBA3HU C APYTMMHU MTOHATHAMM);

ONpEAEIATh LENU NEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HUX AOCTHIKEHMS, COOTHOCHUTH
pE3YJIbTAThl JEATENBHOCTH C TOCTABJIEHHBIMU LIETSIMH;

UCIOJIb30BATh OMOJIOTHUECKUE MOHATHUS ISl OOBSICHEHUS (PAKTOB U SBJICHUHN JKUBOM MPUPOJIBL;



CTPOUTH JIOTMUECKUE PACCYKAECHUA (MHIYKTUBHBIE, JAEOYKTHUBHBIE, [0 AaHAJOIMH), BBISIBIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUAX, (POPMYIHPOBATH BBIBOABI U 3aKIIOUCHUS;

MIPUMEHSTh CXEMHO-MOJI€JIbHbIE CPECTBA JIJIsl MPECTABICHUS CYILIECTBEHHBIX CBS3€H U OTHOILICHUN B
M3Yy4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAaKKe MPOTUBOPEUHI pasHOro poja, BBIBICHHBIX B PA3IUYHbBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAaH pEUICHHUS NPOOIEMbl C y4€TOM aHaJIM3a HMMEIOUIMXCS MAaTepUAIbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIESM, OLEHUBATh
PHUCKU MOCIEACTBUIA NeSTENbHOCTH;

KOOPAMHUPOBATH U BBIOIHATH pabOTy B YCIOBHSX PEATbHOT0, BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BUBaATh KPEATHBHOE MBIIICHHE NIPY PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEILCKHE AeCTBHA:

BJIa/IETh HaBBIKAMU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHOM AESITeNbHOCTH, HABBIKAMU pa3pelieHust
po06JsieM, CIOCOOHOCThI0O U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY MOMCKY METOJOB PEIICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3IMYHBIX METOJIOB MIO3HAHNUS;

HCII0JIb30BaTh PA3JIMYHBIE BUJbI JACSTEIBHOCTH 10 MOJIYYEHUIO HOBOI'O 3HAHHUA, €r0 MHTEpPIpETaLny,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B YUYEOHBIX CHUTyallMsiX, B TOM YHCJIE MpPH CO3AAHUU YYEOHBIX H
COLIMAJIbHBIX MPOEKTOB;

(dbopMUpPOBATh HAYYHBII TUI MBILIUICHUS, BIaJETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATHIMH
1 METOJIaMH;

CTaBUTb U (POPMYJIMPOBATh COOCTBEHHBIE 3aJlaul B 00pa30BaTENIbHOM JEATENIBHOCTH W >KU3HEHHBIX
CUTYaIIUSAX;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTYalIM3UPOBaTh 3ajady, BBIIBUTATh THIOTE3y €&
pellleHns, HaXOAMTb apryMeHThl MJs JI0Ka3aTeIbCTBAa CBOUX YTBEP)KICHHUI, 3alaBaTh HapaMeTpbl U
KpUTEPUHU PELLEHUS;

aHAJIM3MPOBaTh IOIYYCHHBIE B XOJ€ DPELIECHUS 3a7add pPe3yibTaTbl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LIEJCHANPABICHHBIH IMOMCK IMEpeHoca CpelIcTB U crnocoOoB  JEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh MEPEHOCUTDh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO0 00JaCTH )KU3HEACATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTel;

BBIIBUTATh HOBBbIE WJEU, NMpeasiaraTb OpUTMHAJIbHBIE MOAXOJAbl U PEIICHUs, CTaBUThb MPOOJIEMBI U
3aJ1a4M, JOMYCKAIOLIUE AJIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unpopmanmeii:

OPUEHTUPOBATbCSI B PA3MUYHBIX HCTOYHMKAX HHPOpPMALUU (TEKCTe Y4eOHOro IMocoOMs, Hay4yHO-
NOMYJISIPHOM NUTepaType, OMOIOTHYECKUX CIOBapsX M CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zaX NaHHBIX, B
WuTepHere), aHanu3upoBaTh HH(MOpPMALMIO pA3IMYHBIX BUIOB U (QOpPM MpEeACTaBIEHUS, KPUTUUYECKH
OLIEHUBATh €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dhopmynupoBaTh 3anpPOCHl U MPUMEHSTh Pa3IMYHBIE METOJBI MPU TOMCKE U 0TOOPE OMOIIOTHYECKOU
uHpopManny, HeOOXOJMMOI [T BBIMOIHEHUS YUeOHBIX 3aa4;

npuoOpeTaTh  ONBIT  HCIOJIB30BaHUS  MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (QOpPMY IMpeAcTaBiICHUs OUOJIOrMYecKOoll HHpOpMaIUH
(cxeMbl, TpaduKH, TUArpamMMbl, TAOIHUIIBI, PUCYHKHU U IPYTOe);

UCIOJIb30BaTh HAYYHBIM A3BIK B KayecTBE CPEJACTBa MpH paboTe ¢ OMONOrHYecKON HH(OpMAaIUei:
MPUMEHITh XUMUYECKue, (U3MUecKre U MaTeMaTU4YeCKUe 3HAKM M CUMBOJIbI, (opMyiibl, abOpeBHarypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;



BJaJIeTh HAaBBIKAMU pACIO3HABAHHUS M 3alUThl WHPOpPMALWH, HWHPOPMALMOHHOW O€30macHOCTH
JIMYHOCTH.

OBiajgeHne yHuBepcaJdbHBIMA KOMMYHUKATHBHBIMH 1efiCTBHSIMU:

1) o6meHue:

OCYIIECTBIISATh KOMMYHHMKAIlUM BO BceX cdepax >KM3HM, AKTUBHO y4YacTBOBaTh B JHAJIOTE HIIU
IMCKYCCHM TI0 CYIIECTBY OOCYXIaeMod Tembl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKAa3bIBAaTh CYXKICHUS
OTHOCHUTEJIbHO BBINOJHEHUSI IpeajaraéMoi 3ajadyd, YYUThIBAaTh MHTEPECHl M COIVIACOBAHHOCTH IMO3ULIMM
JPYTUX YYACTHUKOB JTMAJIOTA WM TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUS! KOH(DJIMKTHBIX CUTYyallul, YMETh CMSTYaTh KOH(IMKTHI U BECTU TIEPETOBOPHI;

BJIA/IETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJECHCTBUS, MOHUMATh HAMEPEHUs JAPYTuxX
JOJIeH, MPOSIBISITh YBAXKUTEIBHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOH ¢opme (hopMylIupoBarh
CBOM BO3PaKECHUS;

Pa3BEPHYTO U JJIOTUYHO M3J1araTth CBOIO TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esSITEIbHOCTD:

MOHUMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHIYAIbHON pabOThI MPHU PELICHUH
OMOJOTMYecKOH  MpoOJieMbl, OOOCHOBBIBaTH  HEOOXOAUMOCTh  MPUMEHEHHUS  TPYNNOBBIX  (opm
B3alMOJICHCTBUS NPU pEeUICHUH Y4eOHO! 3a/1auH;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JICHCTBHI ¢ YIETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)XJI0TO WICHA KOJIJICKTHUBA;

IIPUHUMATD 1€JIM COBMECTHOM JEeSATEIbHOCTH, OPraHW30BbIBATh U KOOPAMHUPOBATH ACUCTBUS MO €€
JOCTUKEHHIO: COCTABIISITh IUIaH JACHCTBHMA, paclpenessaTh PO ¢ yUéTOM MHEHUN YYaCTHHUKOB, OOCYXAATh
pe3yNbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaueCTBO CBOEro BKJIAJa M KaXKJOr0 yYyacTHUKAa KOMaHAbl B OOIIMH pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJIEU C MO3ULIUK HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HaYMMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTYaLMsX, NPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OByageHne yHUBepCAJIbHBIMH PEryJIITUBHBIMH ICHCTBUSIMH:

1) camoopranu3anmsi:

UCIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS ISl BBIABIECHUS MPOOJIEM U MX pEIIEHUs B KU3HEHHBIX U
y4EOHBIX CUTYyalUsX;

BBIOMpATh HA OCHOBE OMOJOTUYECKMX 3HAHUH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUSIX
Y IIOCTYIIKaX 110 OTHOLIEHUIO K )KMBOM MPUPOJIE, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAKOLIUX;

CaMOCTOSITENIHO OCYILLECTBIIATh MMO3HABATEIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMbI, CTABUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 331a4 B 00Pa30BaATEIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYalMsX;

CaMOCTOSITEJIbHO ~COCTABJATh IUIAH PELIEHHs MpodJeMbl C Y4ETOM HMEIOIIMXCS  PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIOUTEHHII;

JlaBaTh OLIEHKY HOBBIM CUTYaLVsIM;

pacuIMpsATh paMKH Y4€OHOTO IpeiMeTa Ha OCHOBE JIMYHBIX MPEINOUYTEHHIA;

JIeJ1aTh OCO3HAHHBINA BBIOOP, apIryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U IMPOSBICHUIO IIHUPOKOM APYIUIMM B pasHbIX 00NACTAX 3HAHMIA,
MTOCTOSIHHO TTOBBITIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh COOTBETCTBHE
pE3yIbTATOB LIEIISM;



BJaJIeTh HABBIKAMM IIO3HABATENBbHOM pe(IeKCuM KaK OCO3HAHWS COBEpLIACMbIX JACHCTBUA U
MBICIMTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, UCIOIB30BaTh MPUEMBI Pe(ICKCHH IS OLICHKH
CUTYyallUH, BBIOOPA BEPHOT'O PELLICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IIPYU aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;

3) mpuHsITHE Ce0sT U IPYTUX:

IIPUHUMATD ce0sl, TIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATHh MOTHUBBI U aPT'yMEHTHI IPYTUX IIPU aHAJIN3€ PE3YyJIbTaTOB AEATECIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTH IOHMMATh MUP € MIO3ULUM JPYTOro 4eaoBeKa.

HNPEAMETHBIE PE3YJIbTATBI

[Ipenmernsie pe3ynbraThl ocBoeHus nporpammbl COO no 6uonorun Ha 6a30BOM YpOBHE BKIJIIOYAIOT
cneuugpuyeckue A yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHMs U CIIOCOOBI ACHCTBUM IO
OCBOCHHIO, MHTEPIIPETAlMM U IPeoOpa30oBaHUIO 3HAHWM, BHJIBl JAEATEIBHOCTU I10 IOJYYEHHIO HOBOTO
3HaHUS W TPUMEHEHUIO 3HAHWW B Pa3IMYHBIX YYEOHBIX CHUTYAIMsIX, a TaKKE€ B PEAJbHBIX KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX ¢ Owonorueil. B mporpamme mpenMeTHbIe pe3ysbTaThl NPEACTABICHBI 1O T'0JlaM
00y4YeHHUS.

[IpenmerHble pe3yibTaThl OCBOeHHUs YydeOHoro mnpeamera «buonorus» e 10 knacce RONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIHM OMOJOTMH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HayYHOU KapTUHbBI MUPA U HAyYHOI'O MHUPOBO33PEHUS, O
BKJIQIe POCCUHCKUX U 3apyOeKHBIX YU€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH, (YHKIMOHAIBHON
IPaMOTHOCTH YeJIOBeKa JIIsl pellieHHs] )KU3HEHHbIX 3a/1a4;

YMEHHE PacKphIBaTh COAEpKaHUE OMOIOTUYECKUX TEPMHUHOB M MOHSTHM: )KU3Hb, KJIETKA, OPTaHU3M,
MeTabonu3sM (0OMEH BEUIeCTB U IIPEBpAIlEHHE HHEPruu), ToMeocTa3 (CamMOperyisuus), ypOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEJCHHE (PEenpOayKIHs), HACIEICTBEHHOCTh, U3MEHUHUBOCTD,
POCT U Pa3BUTHUE;

yYMEHHE H3JaraTh OMOJOTHYECKHE TEOpUM (KJIETOYHAs, XpOMOCOMHas, MyTallMOHHasl, LIEHTpaJbHas
JorMa MoJeKkyasipHoi Ouonoruu), 3akonbl (I. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LIEHTpaX MHOT000pa3us M MPOMCXOXKAECHUS KylbTypHBIX pacTeHuil H. . BaBuioBa), onpenensiTh rpaHHUIIbI
UX IPUMEHUMOCTH K HBBIM CUCTEMAaM;

YMEHHE BIAJETh METOJaMH Hay4yHOrO IO3HaHUS B OMOJIOTMH: HAONIOJIEHHWE U ONMCAHUE MKUBBIX
CHCTEM, IPOILIECCOB U SBJICHUN, OpraHu3alus U MpoBeJeHNE OMOJOTHYECKOTO HKCIIEPUMEHTA, BbIIBUKECHHE
TUIIOTE3bl, BBISBICHHWE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMH BeIMYMHAMHU, OOBSICHEHHE MOJYyYeHHBIX
pe3yabTaTOB, MCIOJIB30BAaHHBIX HAy4YHBIX TOHATHM, TEOPHUM M 3aKOHOB, yYMEHHE JelaTh BHIBOJBI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE TMPU3HAKK BHUPYCOB, KJIETOK MPOKApUOT U IYKAPHUOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, OCOOCHHOCTH MpPOIIECCOB: OOMEHa BELIeCTB U
IpEeBpaIleHHs PHEPTUU B KIIETKE, (POTOCHHTE3a, IUIACTHYECKOT0 U SHEPreTHYecKOro ooOMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHHUSI, PA3MHOKEHUSI, MHINBUIyaJbHOTO PAa3BUTHSI OpraHU3Ma (OHTOTeHe3);

yMEHHE MPUMEHATh MOJyYEHHbIE 3HAHUS JUIsl OOBSCHEHHS OMOJIOTMUYECKHUX MPOIECCOB U SBICHUIA,
JUIL TPUHATHS MPAKTUYECKUX PEIICHUH B IMOBCEIHEBHOM >KM3HU C LEbi0 obecrieueHus 0e30macHOCTH
CBOETO 3J0POBbS M 3JI0POBbS OKPYKAIOMIMX JIIOACH, COONIOZCHUS HOPM TPAMOTHOTO TIIOBEICHUS B
OKpY’KaloIel MpUpOJTHON cpesie, MOHUMaHue HEOOXOAMMOCTH HUCIIOIB30BaHMS JOCTHIKEHUN COBPEMEHHOM
OMOJIOTMH U OMOTEXHOJIOTHH JIJIsl pallMOHATIBHOTO MPUPOAONOIB30BaAHNUS;



YMEHHUE pellaTh 3JeMEHTapHble I'eHETUYECKHE 3aJayd Ha MOHO- U JAWTHOPHIIHOE CKpeIlMBaHHE,
CIICTIJICHHOE HAacleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIUMBAHHS MJIS TpeCKa3aHus
HACJIETOBaHUsI PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE U MpPaKTHUECKHUe paboThl, cOOMIOAaTh MpaBHiia Mpu padore C
y4eOHBIM U J1a00paTOpHBIM 000pPYI0BAHUEM;

yMEHUE KPUTHUYECKH OLICHUBATh W MHTEPIPETUPOBATh MH(POPMAIHMIO OMOJIOTHYECKOTO COJCpIKAHU,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUSA U3 Pa3IMYHBIX HUCTOYHHUKOB (CpeicTBa MaccoBOd WH(pOpMaluu,
HAyYHO-TIOMYJISIPHBIE MaTepuaibl), ATHUYECKHE AacleKThl COBPEMEHHBIX HCCIIEJIOBaHUM B OHOJOTHUH,
MeIUIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOMICHHS, 0000IIasi OHOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmnapaT OUOIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHUS yudeOHOro mnpeamera «buonorus» 6 11 Kaacce OIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE€ U PO OMOJOTHH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOI'O MUPOBO33PEHUS, O
BKJIaJIE POCCUUCKHX M 3apyOexHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (DYHKIHMOHAIBLHOM
IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHs )KU3HEHHBIX 33]1a4;

YMEHHE PaCKpBIBaTh COACPIKaHNE OMOIOTUIECKUX TEPMHUHOB M MOHITUIN: BUJ, TOMYJIALUS, TeHO(DOH T,
IBOJIIOIIHSI, BIDKYIIUE CHIIBI ((DAaKTOPBI) IBOIIOIHH, MPUCTIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHNE,
JKOJIOTHUECKHe (PAKTOpBl, HKOCHCTEMA, MPOIAYLEHThI, KOHCYMEHTBI, pEIYyLEeHTbI, IeNu MHUTaHus,
9KOJIOTHYECKas MupamMuia, OnoreoreHos, buocdepa;

yMEHHE u3Jlaratb OuoJjioruueckue Teopuu (dBomronuoHHas Teopuss Y. JlapBuHa, cUHTeTHYeCKas
TEOpHsl SBOJIOLMM), 3aKOHBI M 3aKOHOMepHOCTH (3apoabieBoro cxoacrBa K. M. Bboapa, uepenoBanus
TNIaBHBIX HampaBieHuil u myteil sBomonuu A. H. Cesepuosa, yuenust o 6uochepe B. . Bepuaackoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJIAJETh METOJaMH HAay4YyHOTO MO3HAHMS B OHMONOTHMU: HAOJIOJACHHUE W ONHCAHUE >KUBBIX
CHCTEM, IPOILIECCOB U SIBJIIEHUMN, OpraHu3alus U MpOBeJeHNE OMOJIOTHYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHHUE
TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIeIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE MOJIYYEHHBIX
pE3yJIbTaTOB, HCIOJIb30BAaHHBIX HAyUYHBIX IOHATHH, TEOPHM M 3aKOHOB, YMEHME J€laThb BBIBOJBI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYLIECTBEHHBIE TPU3HAKU CTPOEHUS OHOJOrMYECKHMX OOBEKTOB: BHJIOB,
MOMYJSIUM, TPOAYLUEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOr€OllEHO30B M JKOCHCTEM, OCOOEHHOCTH
MIPOLIECCOB: HaCJIEJICTBEHHOU U3MEHYUBOCTH, €CTECTBEHHOI'O otOopa, BHUJI000pa30BaHus,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, AEUCTBUS SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBbI, EPEHOCA BEIIECTB
U TOTOKAa DHEPrUUM B DKOCUCTEMAX, AHTPOIOTEHHBIX HM3MEHEHHHl B DKOCHCTEMAax CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOr€0XMMUYECKUX LIUKIIOB B Onocdepe;

yYMEHHE NPUMEHSATh MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKUX IMPOLIECCOB U SBIICHUH,
JUIl TPUHATHS MPAKTUYECKHX DELICHWH B IOBCEIHEBHOW >KM3HM C LIEibl0 oOecredyeHus 0e30MacHOCTH
CBOETO 3/I0POBbSI U 3JI0OPOBBSl OKPYXKAIOIIUX JIFOJEH, COOJIOJIEHUS HOPM TI'pPaMOTHOTO IIOBEACHHS B
OKpY’KaloIel MpUpOTHON cpejie, MOHMMaHUe HEOOXOIMMOCTH MCIOJIB30BAHUS JTOCTH)KCHU COBPEMEHHOM
OMOJIOTHH JIIsl pAllMOHATILHOTO MPUPOI0IOIBE30BaHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTHUECKHE 3ajaud, COCTABIISATH CXEMbI IMEepeHOca BEIIECTB U
SHEpPIuu B SKOCUCTEeMax (IeMy MUTaHus);

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U NpPaKTHYECKHe paboThl, coOMIoAaTh MpaBHiia Mpu paboTte C
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHUE KPUTHUYECKH OIIEHWBATh W MHTEPIPETUPOBATh MHPOPMALUIO OMOJOTHYECKOTO COZIEp KaHus,
BKJIIOYAIOIYIO TICEBJIOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HMCTOYHHMKOB (CpeicTBa MaccoBOM HMHGOpMAaIUH,
Hay4YHO-TIOMYJISIPHBIE MaTepuabl), pacCMaTpUBATh IN100AbHBIE SKOJIOTMYECKHE MPoOIeMbl COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;



yMEHHE CO3/71aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIC COOOIICHUS, 0000111ass OMOIOTHIECKYIO
HH(OPMAIIHIO U3 HECKOJIbKMX UCTOYHHKOB, TPAMOTHO MCITOJIB30BATh MOHATHIHBIH armapar OHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N HanMeHoBarHe KounyecTBO 9acoB DJIeKTPOHHbIE
(uudpossbie)
n/ pa3/eJioB U TeM Bcer KonTpoabHbl IIpakTHyeckun
o0pa3oBaTejibHbIE
n NPorpamMmbl 0 e padoThbI e padoThbl
pecypcbl
BHONOMIS KaK bu6nmoreka [IOK
1 2 0.5 0.5 https://m.edsoo.ru/7f41c29
HayKa
2
’KuBEIC CHCTEMEI 1 bubmmorexa LTOK
2 1 https://m.edsoo.ru/7f41c29
WX OpraHu3aIus 5
XUMHUYECKUH bubnnoreka IIOK
3 COCTaB U CTPOCHHE 8 0.5 1 https://m.edsoo.ru/7f41c29
KJIETKA 2
JKuznenesarenbHOCT bubmmorexa LOK
4 s 6 0.5 https://m.edsoo.ru/7f41c29
b KJICTKH
2
P
Hzgﬁgzme;izze bubmuorexa [JOK
5 AHBILY 5 1 https://m.edsoo.ru/7f41c29
pa3ButTHe 5
OpPraHu3MoOB -
HacnencrtBeHHOCTH bu6nuoreka [IOK
6 U U3MEHYMBOCTD 8 0.5 15 https://m.edsoo.ru/7f41c29
OpraHU3MOB 2
S?;;;;;OB bubmmorexa [JOK
7 3 ' 3 https://m.edsoo.ru/7f41¢c29
OCHOBBI )
OMOTEXHOJIOTUU =
bu6nuoreka [IOK
8 PesepBHOE Bpemst 1 1 https://m.edsoo.ru/7f41c29
2
9 0
10 0
OBILEE KOJIMYECTBO
YACOB IIO 34 3 4
I[TPOTPAMME
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11 KJIACC

KoJn4ecTBO 4acoB DJIeKTPOHHBbIE
HanMmeHnoBanue
Ne (uudposbIe)
pa3/eiioB U TeM Kourpoabnbie | IIpakTunyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMmMbl padoTbI padoThI
pecypchl
OBOJIIOIIMOHHAS bu6mmoreka [JOK
1 9 0.5 1
ouoJIorus https://m.edsoo.ru/7f41cc74
BoszaukHoBenue n
bu6mmoreka [IOK
2 9 0.5 0.5
PAIBITHE M3 https://m.edsoo.ru/7f41cc74
Ha 3emiie
3 OOI?FaHZ;MB;: 5 05 1 bu6mmoreka [IOK
pyRaom ' https://m.edsoo.ru/7f41cc74
cpena
4 SK%?E)TIESZ?EHZ 9 05 bubmorexa [JOK
' https://m.edsoo.ru/7f41cc74
CUCTCMBI
bu6mmoreka [IOK
5 P 2 1
C3EPBHOS BPEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO
YACOB I1O 34 3 25
[TPOTPAMME

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM

MNPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

3a1a4

IIpoBepsieMble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHsI OCHOBHOM 00pa30BaTe/IbHOIl

MPOTrPaMMBbI CPeTHEro ooIero oopa3oBanus

CchopMHpOBaHHOCTE 3HAHWH O MeCTe W POMM OHONOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa
1 MW HAay4YHOTO MHPOBO33PEHHUS; O BKJIAJe POCCHHCKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMONOTNH; (YHKIMOHAIBHOW TI'PaMOTHOCTH 4YeJIOBeKa ISl PEIICHUs >XU3HEHHBIX

OpraHn3M;

MeTaboam3m  (oOMeH

BCIICCTB n

YMeHHe pacKpbIBaTh COJIEpKaHWE OMOJOTMYECKHMX TEPMHUHOB W TIOHSATHH: JKU3HB, KIICTKA,
MIPeBpaLeHUE

romMecocras

SHEPrum),
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Kon
NMPOBEPAEMOr0
pe3yJabTaTa

IIpoBepsieMble MpeaAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM
MPOTrPaMMBbI CPeTHEro ooIero 0opa3oBanus

(camoperymsiisg), ypOBHEBash ~OpraHM3alMsi O KUBBIX  CHCTEM, CaMOBOCIPOW3BEICHHUE
(pempoayKItisi), HACIEACTBEHHOCTh, N3MEHUHBOCTD, POCT U PAa3BUTHE

YMeHHne uznaratb OHOJIOrHYecKre TeOpuH (KJIETOYHAs, XpOMOCOMHas, MyTallHOHHAs ), 3aKOHBI
(I'. Mengens, T. Moprana, H.1. BaBuioBa) u y4deHus (0 LEHTpaXx MHOTooOpasusi U Mpo-
HCXO0XKIIEHUS KyIbTYpHBIX pacteruid H.J. BaBunosa), onpeaensaTs rpaHUIbI KX TPUMEHHMOCTH
K )KMBBIM CHCTEMaM

YMeHue BlajieTb METOAAMU HAYyIHOI'O IO3HAHHS B ouosoruu (Ha6J'IIOI[eHI/Ie " OIIMCAHUC XHBBIX
CHUCTEM, IIPOLECCCOB U ﬂBHeHHﬁ; opranusanvsa U MnpoBEACHHC OHOJIOTHYCCKOTO OKCIICPUMCHTA,
BBIABMIKCHHE TUIIOTE3bI; BBIABICHNE 3aBUCUMOCTU MEKIY UCCICAYCMbBIMU BCIINYNHAMU, 00BsIC-
HCHHEC ITOITYYCHHBIX PE3YJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTI/II>’I, TCOpI/Iﬁ M 3aKOHOB,
YMEHHE [€JIaTh BHIBOJAbI HA OCHOBAHHWH ITOJTYYCHHBIX pe3YJ'II>TaTOB)

VYMeHHe BBIIENATh CYLIECTBEHHbIE INPH3HAKH BHUPYCOB, KJIETOK IPOKApHOT W DYKapHOT,
OIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH IIPOLECCOB OOMEHA BEILECTB U
NPEBPAILCHUS] PHEPTHU B KIIETKE, (POTOCHHTE32, IUIACTHYECKOTO M JHEPreTUUecKOro oOMeHa,
XEMOCHHTE3a, MHT03a, Mei{03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, HHANBUIYAIbHOTO Pa3BUTHS
OpraHu3Ma (OHTOTCHE3)

YMeHre NPUMEHATh TOJY4YeHHblE 3HAaHWUA IS OOBACHEHHsS OWOJIOTHYECKHUX IPOLIECCOB U
SIBJIGHUH, JUI IPUHATHUS NPAKTUUYESCKUX PEIICHUI B MOBCEIHEBHOM XKU3HU B LIEJSIX 00eCTIeueHUs
0€30IMaCHOCTH CBOETO 37I0POBBS M 3I0OPOBBS OKPY)KAIOIIUX JIIOJICH, COOIIOICHHSI HOPM I'PaMOT-
HOTO TIOBEJACHHA B OKpYXamIled TMPHPOJHOW cpele; IOHUMaHWe HeO0OXOAMMOCTH
HCTIONIL30BAHMS TOCTHKCHAH COBPEMEHHON OMOJIOTMH M OMOTEXHOJIOTHH JUIsl pAIHOHAIBHOTO
MIPUPOAOTIONTBE30BAHHUS

VYMmenue pemaTh 3JIEMECHTAPHBIC TCHETHUYCCKUE 3aJa9 HA MOHO- U ,I[I/IFI/I6pI/I,Z[HOC CKpCIIUBaHUC,
CHCIICHHOC  HACJICAOBaHHUC, COCTaBJIATbL  CXCMBI MOHOFHGpI/II[HOFO CKpCIIMBaHUA  IJIA
NpeaCKa3aHuA HACJICJOBAHUA IPU3HAKOB Yy OpraHn3MoOB

YMeHue BBINONHATH JTa00PaTOPHBIEC U MPAKTHYECKHE pabOThl, COOM0IATh MTpaBwia MpHu padboTe
C y4eOHBIM H JTA0OPaTOPHBIM 000PYAOBAHUEM

YMeHHe KpUTHYECKH OLEHHWBATh W HHTEPIPETHPOBATH HH(DOpMANHIO OHOIOTHYECKOTO
COJIEpXKaHMsl, BKJIIOYAIOUIYIO IICEBIOHAyYHbIE 3HAHMS M3 pa3IMyHbBIX HCTOYHHUKOB (CMU,
Hay4YHO-TIONYJISIPHbIE MaTepHalibl); 3TUYECKHE AacleKTbl COBPEMEHHBIX HCCIEIOBaHUNA B
OHoIIOrNH, MEUIINHE, OMOTEXHOIOTHHI

10

YMeHne cos3maBaTh  COOCTBEHHBIE IHMCBMEHHBIE M YCTHbIE  COOOLIEHHs, 0000rmas
Onosornueckyo HHGOPMAIMIO U3 HECKOIBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh TIOHATHI-
HBI armapaT OHOJIOTHH

11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

IIpoBepsieMble MpeMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOIT 00pa30BaTeIbHOM
MPOTrPaMMBbI CPeTHEro ooIero oopa3oBanus

CchopMHUpPOBaHHOCT 3HAHHUM O MECT€ M POJM OHOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUH COBPEMEHHON €CTECTBCHHO-HAYYHON KapTHHBI MUpa U
HAYYHOTO MHPOBO33PEHHUST; O BKJIaJIe POCCHICKUX M 3apyOSKHBIX YUEHBIX-ONOIOTOB B Pa3BUTHE




NpOBEPSIEMOr0
pe3yJbTaTa

Kon

IIpoBepsieMble MpeaAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM
MPOTrPaMMBbI CPeTHEro ooIero 0opa3oBanus

61/IOJ'IOFI/II/I; Q)YHKHHOHaJlBHOﬁ T'PaMOTHOCTH Y€CJIOBCKA MJIA PCILICHUA X)KU3HCHHBIX 3a1a4

VYMeHHe pacKpblBaTh COJEpKaHHE OHONOTMYECKHX TEPMHUHOB W TOHSTHI: BHJ, MOIMYJISIUSL,
reHO(OH/, DBOJIONMS, IBIXKYIIHE CHIBI ((aKkTOphl) SBOIIONWHU, MPUCTOCOOICHHOCTD
OpraHu3MOB, BU1000pa30BaHue, IKOJOTHUECKUE (PAaKTOPhI, IKOCHCTEMA, POAYLECHThI, KOHCY-
MEHTBI, PEIYIICHTBI, [ISIH TUTaHHs, YKOJIOTHYECKas MupamMua, OuoreomeHos, ouocdepa

YMmeHue u3naratb Guosioruueckue Teopuu (3BOJIIOLIMOHHAS Teopus
Y. JlapBuHA, CUHTETHYECKas] TEOPUSI 3BOMIOLUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBILIEBOTO
cxonctea K.M. bBspa, uepenoBaHust TIJIaBHBIX HampaBieHUM u myredl spomouuu A.H.
CesepiioBa, yuenus o ouochepe B.M. BepHanckoro), onpeaensTs TpaHHIBI X PAMEHAMOCTH
K KMBBIM CHCTEMaM

YMeHne BIaieTb METOAAMHU HayYHOTO TO3HAHMS B OMONOTHH (HAOMIOACHUE U OTMCAHNE SKUBBIX
CHICTEM, TIPOIECCOB M SIBICHHI; OpraHM3aIMs W IPOBEACHNE OMOIOTMIECKOro SKCICPHUMEHTa,
BBIIBIDKEHHE THUIIOTE3bl; BBISBICHHE 3aBUCHUMOCTH MEXKIY HWCCIEIyeMbIMA BEIMYMHAMH,
OOBSICHEHHE TOJYYCHHBIX pPE3yIbTaTOB, HCIIOJNB30BAHHBIX HAy4YHBIX MOHITUH, TEOpUH H
3aKOHOB; YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB)

YMeHHE BBIICIATh CYIICCTBCHHBIC MPU3HAKHA CTPOCHUsI OHMOJIOTHYSCKHX OOBEKTOB: BHUJIOB,
MOMYJISIIUN, TPOIYIEHTOB, KOHCYMECHTOB, pEAYLIEHTOB, OHOTCOICHO30B M 3KOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACIEACTBEHHOW  HM3MEHYHMBOCTH, €CTECTBEHHOrO  0OTOOpA,
BHI000pa30BaHUs, MPUCIIOCOOJICHHOCTH OPraHW3MOB, NEHCTBHS DKOJOTHYECKUX (DAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U MOTOKA SHEPIHU B SKOCUCTEMaX, aHTPOIIOTCHHBIX U3MEHEHHI
B DKOCHUCTEMaX CBOCH MECTHOCTH, KPYroBOPOTa BEHICCTB M OHOTCOXMMHYECKUX IIMKIOB B
ounocdepe

YMeHne TpUMEHSTh MONyYeHHBIE 3HAHHUA Ui OOBSCHEHUS OHOJIOTHYECKHX IPOLECCOB H
SIBIIGHUH, JUIA IPUHATHUS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM XKU3HU B LIEJISIX 00eCTIeueHUs
0€30MacHOCTH CBOETO 370pPOBbS M 370POBbA OKPYXKAIOMIMX JFOACH, COONIONEHUS HOPM
IrPaMOTHOTO TIOBEJICHUS B OKpYXKAIOIIeH NpPUPOAHON cpelle; MOHMMaHWE HEO0OXOIMMOCTH
HCIOJIb30BaHUSA JOCTHKEHUN COBpPEMEHHOH Ononoruu ISt PaLMOHAIBHOTO
MIPUPOAONOIB30BaHUS

YMeHue penarts 3JeMEeHTapHble OHOJIOTMYECKHE 3a/1a4H, COCTABISATh CXEMBI IIEPEHOCA BELIECTB
Y DHEPTUU B 9KOCUCTEMax (IIenH MUTAHUSA)

YMeHue BBINOIHATD JJA00PaTOPHbIC U MPAKTUIECKHE pabOThI, COOIIOIATH ITpaByiia MPH padoTe
C y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBAHUEM

YMeHne KpUTHYECKH OLEHMBATh M HHTEPIPETHPOBATH HH(OpMANNIO OHOJOTHMYECKOTO
COJZICP)KAHMS, BKJIIOYAIOIIYIO IICEBOHAYYHBIE 3HAHMS M3 PA3IMYHBIX HCTOUHHKOB (CMMU,
HAYYHO-TIONYJISIPHBIE MaTEpHaNbl); pacCMaTpHBATh TJIOOATBHBIE HKOJOTUYECKUE MPOOIEMBI
COBPEMEHHOCTH, JOPMHUPOBATH MO OTHOIICHHIO K HIM COOCTBEHHYIO ITO3HITHIO

10

YMeHne cos3maBaTh  COOCTBEHHBIE IIHMCBMEHHBIE M YCTHbIE COOOLIEHHs, 0000rmas
OMONIOrnYecKyt0 HHPOPMALIUIO M3 HECKOJIIBKHX HCTOYHUKOB, IPAMOTHO HCIIOIB30BaTh MOHSTHIA-
HBII anmapar OHOJIOTHH

MHMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblIii 3J1eMEHT COAEPKAHUSA
1 buonorus kak Hayka
11 Buonorus — Hayka o >xuBoil npupoze. Pons 6nomorun B popMHUPOBaHUN COBPEMEHHOW HAYYHOH KapTHHBI




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

Mupa. Cucrema GMOJOTHUYECKUX HAYK

1.2

MeTozbl O3HAHUS KHUBOU MPUPOIbI (HAOIIOIEHNE, SKCIIEPHUMEHT, OITUCaHKe, U3MEPEHHE, KiIacCH(UKALHSL,
MOJICJIMPOBaHNE, CTaTHCTHIECKast 00paboTKa TaHHBIX)

JKuBbIe cHCTEMBI B UX Oopranm3anus

2.1

JKuBbie cucTembl (OMOCHCTEMBI) KaK TpeaMmeT wu3ydeHus Ouosoruu. CBoicTBa OHOCHCTEM W HX
pa3HooOpasue

2.2

YpoBHH  opraHuzanuy  OMOCHUCTEM:  MOJEKYISIPHO-TEHETHUYECKUIl,  KJIETOUHbIM, OpraHM3MEHHBIH,
HONYJISIMOHHO-BUI0BOM, SKOCUCTEMHBIH, OnochepHsbIit

XUMHYECKHI COCTaB U CTPOCHHNE KIICTKU
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XUMHYECKH COCTaB KIETKH. XHWMHUYECKHE DJIEMEHTHI: MaKpOAJIEMEHThI, MHUKpPOAJIEMEHTH. Boma u
MUHepajJbHble BemlecTBa. DYHKIMM BOAbl W MHUHEpAIbHBIX BellecTB B Kierke. llojgaepikanue
OCMOTHYECKOT0 OanaHca

3.2

Benxu. CoctaB u cTpoeHHe OEITKOB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. He3ameHWMBbIe u 3aMeHUMBIE
AMUHOKHCIIOTHL. AMMHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH MOJEKYNbl (IepBUYHAS,
BTOpPHYHAS, TPETHYHAS W UYCTBEPTUYHAS CTPYKTypa). XWMHYECKHE CBOWCTBa OenkoB. bromormueckne
(hyHKIIMH OCITKOB.

@epMeHTHl — Ouojorndeckue karamuszaTopbl. CTpoeHue (epMeHTa: aKTHBHBIA LEHTp, cyOcTpaTHas
cnenuduuHocTs. Kodepmentsl. Buramunel. OTnudus ¢pepMeHTOB OT HEOPTaHMUYECKUX KaTaIn3aTOPOB

3.3

YrneBonbsl: MOHOCaxapu bl (TJr0K03a, pubo3a M Ie30KcHpub03a), qucaxapubl (caxaposa, JaKTo3a) H
noJucaxapubl (Kpaxmal, TIIMKOTeH, [eJUTono03a). bruonornueckue GpyHKIUH YTI€BOI0B.

Jlumuppl:  TpuDmMUEpUAbl,  crepouibl,  Qochommmuabl.  [wapoduIbHO-THAPOPOOHBIE  CBOMCTBA.
buonornueckue GpyHkimu ununos. CpaBHEHUE YIIIEBOIOB, OCIKOB U JIMITUIOB KaK UCTOYHHKOB SHEPTHU

3.4

Hyxnennossie kucnotsl: [IHK n PHK. Hykmeotnnbr — MoHOMEpHI HYKIEWHOBBIX KHCIOT. CTpoeHHE H
¢yakumn JIHK. Crpoenne u pynkmmn PHK. AT®: ctpoenue n QyHKIHH

3.5

[uronorus — Hayka o kietke. Kierounast reopusi. MeToabl U3yueHus KIETOK

3.6

Krnerka xak menocTHas sxuBasi cucrema. OOImpe MpHU3HAKK KIIETOK: 3aMKHYyTash HapyKHash MeMOpaHa,
moutekyiel JIHK kak reHeTHUecKri ammapar, CucTeMa CHHTe3a Oenka

3.7

Tumbl KIETOK: 3yKapuoTHYecKas M IpokapuoTHueckas. OCOOEHHOCTH CTPOECHUS NPOKAPHOTHYECKON
kiaetkd. Kietounas crenka Oakrtepuif. CTpoeHHE 3SyKapHOTHYECKOM KieTKH. OCHOBHBIE OTIHYHS
PACTHTENBHOM, )KHBOTHOW U TPHOHON KIICTKH

3.8

IToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTeHKa, TMIMKOKaNHWKC, WX (yHKmmu. [lnasmarmueckas
MeMOpaHa, e€ cBoiicTBa M QpyHKIMH. LluTonmasma u e€ opranonasl. OMHOMEMOpPaHHBIE OPTaHOUIBI KIETKH:
suporuiazmMarudeckas cetb (JI1C), anmapat [Nonbmku, muzocomsbl. [1o1yaBTOHOMHBIE OPTaHOUBI KIETKU:
MHUTOXOHAPHH, ITacTHAbl. lIponcxoskaeHne MHTOXOHApUN W ImacTui. Bunmel mimactun. HememOpanHbIe
OpPTaHOU/BI KJIETKU: PUOOCOMBI, KJIETOUHBIN IIEHTpP, PECHUUKHU, KTYTHKH. DYyHKINU OpraHOUAOB KIIETKH.
Brutouenus

3.9

Anpo — perynsTtopHbIit neHTp KieTku. CTpoeHue sapa: siaepHas o00J0dYKa, KapHoIla3Ma, XpOMaTuH,
SJPBIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

}KI/ISHGHGHTGHBHOCTL KIJICTKH

41

OOMeH BemiecTB, WM MeTabomu3M. AccuMwianus —(MIacTHYecKuid OOMEH) W JIUCCHUMMIISIIHS
(oHepreruueckmii 0OMEH) — JIBE CTOPOHBI €OHHOTO Iporiecca MeTabomu3Mma. Tumsl oOMEHa BEIIECTB:
aBTOTPOQHBII u reTepOTPOHBIH.
Ponb (hepMeHTOB B 0OMEHE BEIIECTB M PEBPAIIEHUN SHEPTHH B KIETKE

42

®dotocunTe3. CBeToBass W TeMHOBas (a3el (¢orocuHTe3a. Peakmmu QoTocuHTe3a. DPPEKTHBHOCTH
¢dorocunTesa. 3HaueHne (QoToCHHTE3a IS XKU3HH Ha 3emiie. Biusaue yenoBuil cpenbl Ha GoToCHHTE3 H
CIIOCOOBI MOBHIIICHHS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.
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XeMOCHHTE3. XeMOCI/IHTe3I/Ipy}OHII/Ie 6aKTepI/II/I. 3HaYCHUEC XEMOCHHTE3a JJIA )KU3HU Ha 3emite

43

OHepreTuyeckuii 0OMEH B KieTke. PacileruieHue BellecTB, BbIICICHUE U aKKyMYJIHPOBAaHUE DHEPTUU B
KIIETKe. DTanbl sHepreTndeckoro ooMeHa. ['mukonu3. bpoxenune u ero Buapl. KucinopomaHoe OKHCICHUE,
WJIM KJIETOYHOE IbIXaHue. DPGEKTUBHOCTh SHEPTeTHIECKOTO 0OMeHa

44

Peakiuu martpuuHoro cuHre3a. I'enerndeckas uHpopmanus u JIHK. Peamusanus reHetuueckoit
nH(popManuy B KieTke. [ eHeTHYeCKHid KOJl M €ro CBOWcTBa. TpaHCKpUNIHMS — MaTpu4HbIi cuHTe3 PHK.
Tpancnsiius — 6nocuaTes 6enka. Konuposanue aMuHOKHCIOT. Postb prbocom B OnocuHTE3e Oenka

45

Heknerounsie Gpopmbl xu3Hu — BUpYCHL. Mctopus oTkpbiTus BupycoB (JI.M. MBanoBckuit). OcoGeHHOCTH
CTPOCHUSI M JKH3HEAECATEILHOCTH BHPYCOB. bakrepuodaru. bonesnu pacteHuii, KHUBOTHBIX U YellOBEKa,
BBI3bIBacMbIe BUpycamu. Bupyc wnmmyHomedumurta uyenmoBeka (BUY) — Bo3Oyaurens CITN/Ia.
[podunakTrka pacpocTpaHeHUs BUPYCHBIX 3a00eBaHUi

PasmHoxkeHue u WHAUBUAYAJIIBHOC PA3BUTUEC OPIraHU3MOB

5.1

Knerounslii nukia, WM KU3HEHHbIM Lukn kinetku. Murepdasza u mutos. Ilporecchl, mpoTekaroliue B
natTepdasze. Permukamus — peaknus marpuuHoro cuHte3a JIHK. CtpoeHue xpomMocoM. XpOMOCOMHBIH
Ha0Op — KapHOTHUI. JIMITJIOWAHBIN U TaIIONIHBIA XPOMOCOMHBIE HaOOphl. XpoMaTuabl. L{uTonormueckue
OCHOBBI Pa3MHOKCHHUS U HHIUBHUIYyalbHOTO PA3BUTHSI OPTaHU3MOB.

Z[GJ'IGHI/IC KIETKH — MHUTO3. CTaI[I/II/I MUTO3Aa. Hpoueccm, MMpOUCXOAAIIMe Ha Pa3sHbIX CTaAUsAX MHUTO34.
buonormyeckuii cMBICT MHUTO3a

5.2

@DopMBI pa3MHOXKEHHUS OPTaHU3MOB: OECIONIOe U IOJI0BOE. BUABI Oecroioro pasMHOKEHHS: JEICHHE
HA/JIBOE, NOYKOBAaHHE OTHO-H MHOTOKJIETOUYHBIX, CIOPOOOpa30BaHUE, BETeTATHBHOE pPa3MHOKCHUE.
HckyccTBeHHOE KJIOHMPOBAaHUE OPTraHU3MOB, €I'0 3HAYEHHE JUISI CETIEKIIU

5.3

ITonoBoe Pa3sMHOXKCHHUEC, €T0 OTIINYUA OT Oecmooro.

Meiioz. Craguu meitoza. [Iporeccsl, mporcxoasiye Ha cTaausax Meiosa. [loBeneHre xpoMocoM B Meiio3e.
Kpoccunrosep. buonorngeckuii cMbIcT 1 3HAaUCHHE MeH03a

5.4

'ameTorenes — mpomecc 0Opa3oBaHMS TMOJOBBIX KICTOK y XKHBOTHBIX. [10NOBEIC KeJe3bl: CEMEHHHKHA U
smaankd. OOpazoBaHWe ¥ pa3BUTHE TIOJNOBBIX KIETOK — TraMeT (CrepMaro30ui, SIHICKIeTKa) —
cepMmarorene3 u ooreHe3. OCOOCHHOCTH CTPOCHHSI SMIEKIETOK M crepMaro3oumoB. OIDIOZOTBOpEHHE.
ITaprenorenes
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WnpuBunyansHoe  pa3Buthe  (OHTOreHe3). OMOpHOHaNbHOE  pa3BUTHE  (AMOpHOTreHe3).  DTallbl
SMOpPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJICHHE, TacTPYNsIHsi, OpPTaHOTEHe3.
IMocTamMOproHaIbHOE pa3BuTHe. THUIIBI TOCTIMOPHOHAIBHOTO PAa3BUTHS: MPAMOE, HENPSIMOe (JINUUHOYHOE).
BrusiHre cpesibl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u passurtue pactenuii. OHTOreHe3 IBETKOBOT'O PACTEHHSI: CTPOCHHE CEMEHH, CTaANN Pa3BUTHS

HacnenctBeHHOCTh M K3BMEHYHUBOCTD OpraHn3MoB

6.1

IIpeamer u 3amaun reHeTUKHU. VIcTOpus pa3BUTHS TeHETHKH. BKman poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BHTHE TEHEeTHKH. MeToapl TeHeTHKH (THOPWAOIOTHYECKHH, IUTOTCHETHUECKUH, MOJIEKYISIPHO-
reHeTuueckuil). OCHOBHbIE M€HETHUUYECKHE NOHATUS. ['eHeTHuecKas CUMBOJIMKA, MCIONb3yeMas B CXeMax
CKpEIIMBaHUI

6.2

3aKOHOMepHOCTI/I HacCJICAOBaHUsA MPU3HAKOB, YCTAHOBJICHHBIC T. MenaeneM. MOHOFI/I6pI/IZ[HOG
CKpCIINBAaHUC. 3akoH e,I[I/IHOO6pa.3I/I${ FI/I6pI/I,I[OB NEPBOro IMOKOJICHHA. HpaBI/IJ'IO JOMUWHHPOBAHUA. 3akoH
PACHICIVICHUS IIPU3HAKOB. I'unore3a uncToThl rameT. IloaHoe U HEMmoIHOE JOMUHHPOBAHUC.

JAurnbpuaHoe ckpemyBaHue. 3aKOH HE3aBHCHMOTO HacJIeAOBaHUs NPU3HAKOB. [{HToreHeTHyeckue OCHOBEI
JUTHOPUIHOTO CKPEUIMBAaHU. AHAIU3UpYIOUIee CKpelyBaHue. lcrmons3oBaHHE —aHAIM3HPYIOIIETO
CKPEIINBAHUS TSI ONIPEAEIICHUS TeHOTHUIIa 0COOU

6.3

CLICH.]'ICHHOC HaCJICaA0BaHHUEC IMPU3HAKOB. Pabora T. MopraHa 1o CHCIUVICHHOMY HaACJICA0BaHUIO
T'CHOB. HapymeHHe CHCIICHUA I'CHOB B PEIYJIbTATE KPOCCHHIOBEPA. XpOMOCOMHafI TCOPUA
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HAaCJIEJCTBEHHOCTH. | eHeTHYecKue KapThl.

I'enetnka mona. XpoMoCcOMHOE OMpeIeIeHHE 1MoIa. AyTOCOMBI U TIOJIOBBIE XpOMOCOMBI. ['OMoraMeTHbIe n
rereporaMeTHbie opranu3Mel. HacnepoBaHue mpu3HAKOB, CHEIJIEHHBIX C [TOJIOM

6.4

N3menunBocTh. Buasl W3MEHUMBOCTH: HEHACIEACTBEHHAss U  HacleAcTBeHHas. Pomp cpensl B
HEHACIIeJICTBEHHOW M3MEHUYMBOCTU. XapaKTePUCTUKAa MOAU(PHUKAIIMOHHONW M3MEHYMBOCTH. BapuannoHHBIH
psaa v BapuanuoHHas kpuBas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U KaueCTBEHHBIE MPU3HAKU U
ux HopMa peakiuu. CBoicTBa MOAU(DUKAITMOHHON HN3MEHIMBOCTH

6.5

HacnencteenHas, wiu reHOTUNTHYECKasA, U3MEHUNBOCTh. KoMOMHaTHBHAs M3MEHUYMBOCTh. Meilo3 U mooBoit
Iporecc — OCHOBa KOMOMHATHMBHOM WM3MEHYMBOCTH. MyTannoHHass H3MEHYMBOCTh. Kiaccudpukanms
MyTaIluii: TeHHBIE XpPOMOCOMHBIE, TeHOMHBIE. YacToTa M MPUYHMHBI MyTaIiii. MyTareHHbIe ()aKTOphl. 3aKOH
TOMOJIOTHYECKHUX PSIOB B HacieAcTBeHHON n3MeHunBocty H.U. BaBuosa

6.6

lenetnka yenoBeka. Kapmorum denoBexka. OCHOBHBIE METONBI TEHETHKH YEIIOBEKA: T'CHEAIOTHUYCCKH,
OJIM3HEIOBBIN, [IUTOTEHETHYCCKUHA, OMOXMMUYECKHA, MOJEKYJIsApHO-TeHeTHdeckuii. CoBpeMEeHHOE
OIIpeeJICHe TeHOTUIA: TOMHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTHIIMPOBAHNE, B TOM UYHUCIE C TTOMOIIBIO
[111P-ananu3a. HaciencTBeHnble 3a0o0jieBaHUs YelOBEKA: I'€HHBIC 0OJIe3HH, OOJE3HM C HACIEICTBEHHOMH
MIPePacIoOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hn. CoMaThuyecKkue M TeHepaTUBHbIE MyTanuu. [IpUHIMIIEI
3I0pOBOTO 00pa3a KU3HH, ITUATHOCTUKH, MPOMWIAKTUKH M JIEYCHUs TeHeTHdYeckux Ooje3Heil. Meamko-
TCHETHYECKOe KOHCYIbTHPOBAHME. 3HAUCHHE MEIUIMHCKON TCeHETHKH B IPEAOTBPAINCHUN M JICUCHHU
TCHETHYECKHX 32a00JIeBaHMIT YeTIOBEKa

Ceneknust oprann3MoB. OCHOBBI OMOTEXHOIOTHH

7.1

Ceneknmsi Kak HayKa W TPOIECC. 3apoKIAeHUE celleKnnu u aoMmectukarus. Yuenue H.M. Basumnosa o
[IEHTpaX MPOUCXOXKICHUS U MHOT000pa3us KyJbTYPHBIX pacTeHHU. L[eHTphI MPOUCXOXKICHUS JOMAITHUX
KUBOTHBIX. COpT, IOpO/Ia, IITaMM

7.2

CoBpeMeHHbIe METOABbl CceleKIH. MaccoBbId M HHAMBUAYAJIBHBIA OTOOPBHI B CENEKIUH PACTEHUH H
XUBOTHBIX. OIIEHKAa SKCTephepa. bBIM3KOPOICTBEHHOE CKpellWBaHWE — WHOpHAWHT. Yucras JIMHEHSL
CkpemBanne YHCTHIX JWHUHA. [ereposmc, wmm ruOpuaHas cuma. HeponcTBeHHOe CKpelIBaHue —
ayrOpumuar. OtnanéHnas tuOpumu3amus W e€ ycmexu. VCKycCTBeHHBI MyTareHe3 W IOJydYCHHE
MOJIMIUIONIOB. JIOCTHKEHUS CETeKLMH PACTEHUH, dUBOTHBIX U MUKPOOPTraHU3MOB

7.3

BuoTtexHomorus kak oTpacib IPOU3BOJICTBA. | 'eHHas WHKeHepus. DTamnbl co3fanus pekomOunanTHoi JJTHK
U TpaHCTEHHBIX opraHu3MoB. Kierounas wumxeHepus. Kierounele KyiabTypel. MHKpPOKIOHANBHOE
pasMHOXKeHHE pacTeHHid. KIoHHpoBaHHE BBICOKONPOAYKTHBHBIX CEJIBCKOXO3IHCTBEHHBIX OPraHW3MOB.
Okosioruueckue 1 yrudeckue npobaemel. 'MO — reneTndecku MOAN(UIMPOBAHHBIE OPTraHU3MBI

11 KJIACC
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HpOBepﬂeMblﬁ IJIEMEHT COICPKAHUA

DBOJIIOIIMOHHAS] OMOJIOT U

11

DBOIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CBugetenscTBa 9BOMIOLMU. llajieOHTONIOTHYECKHE:  TOCIENOBATEIbHOCTh  IOSIBICHUS  BUAOB B
MAJICOHTOIOTUIECKON JICTOIHCH, TIepeXxoaHbie GpopMbl. broreorpadudeckne: cxoncTBo u pasnuune hayH u
(hJ0p MaTepuKOB M OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJCTBA W Pas3iINudsi SMOPHOHOB pa3HBIX BHJOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYAUMEHTApHBIC OpTraHbI,
aTaBU3MBbL. MOIEKyIsIpHO-OMOXUMHYECKUE: CXOJCTBO MEXaHM3MOB HACJCICTBEHHOCTH W OCHOBHBIX
METa0OIMIECKUX ITyTeH Y BCEX OPraHM3MOB

12

OBomonuonnas teopus Y. [lapeuna. [Ipenmochulky BO3HUKHOBEHHS HapBHHU3MA. J[BIKYIIHE CHIIBI
SBOMIONMK BUIOB 1o JlapBuHy (M30BITOYHOE pA3MHOKCHHE TIPH  OTPAaHUYECHHOCTH  PECYpCOB,
Heomnpenea¢HHas 3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD)
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Cunrernueckas teopus 3pommonnu (CTD) u ocHOBHEIE €€ nonokeHuss. MukposBoonus. [lomyssmms kak
€IMHHIIA BUA U BOJIOIIUH

14

JBwxkymue cuibl ((hakTopbl) SBOJIONUK BUIOB B TpUpoae. MyTallMOHHBIA MPOIECC WU KOMOMHATHUBHAS
M3MEHYMBOCTh. [lomyssimuoHHbIe BOJMHBI U Apeid reHoB. M3omsamus u murpanus. EcrecTBeHHBIH 0TOOp —
HanpasJsiomuil gpaxrop sBomaronuu. GopMbl €CTECTBEHHOTO 0TOOpA.

ITpucnoco6aeHHOCTh OPraHU3MOB KaK Pe3yabTaT 3BoronMU. IIpumeps! mpucnocobaeHui y OpraHu3MOB.
ApomMopd o35l 1 HAMOaTANTAIINH.

Bun u BupgooOpasoBanme. Kputepum Buma. OcHOBHbIe (hOpMbI BHA000pa3oBaHus: reorpaduueckoe,
HKOJIOTHYECKOe

15

MakpoaBoutonusi. DopMbl  3BOIIONMK: (UIIETUYECKAs, MBEPreHTHAs, KOHBEPreHTHas, MNapajuieibHasl.
HeoOpatumMocTh 3BOIOIIH

BoznukHoBeHue u Pa3BUTHUC )KU3HU HA 3emite

2.1

JloHayuHble MpeACTaBICHUS O 3apOKICHUH KU3HU. HaydHble THIOTE3bI BOBHUKHOBEHUS JKU3HU Ha 3emIie:
abuoreHe3 W MaHCHepMUsl. XUMUYECKas HBOJIONUSA. DKCIEPUMEHTAIBHOE MOJITBEPKACHHUE XUMHYECKOH
sBommonnu. HavanpHple atansl Onosorndeckod 3pomrormu. ['unoreza PHK-mupa. [lepBble KIIeTKH W HX
aBOIOITUS. DOPMUPOBAHKIE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB

2.2

Pa3Butne xw3Hm Ha 3emie 1o dpaMm u mepuomaMm. Karapxed. Apxelckas W TPOTEPO30UCKAsT JPEIL.
[Taneozoiickas 3pa ®m ©€ TepUONIbl: KEMOPHWHCKHNA, OPJOBUKCKHN, CHIYPUHCKUH, JEBOHCKHH,
KaMEHHOYTOJIBHBIN, IepMcKuil. Me3030lickas 3pa U €€ IepUuobl: TPUACOBBIH, IOPCKUM, MEJIOBOM.

KaiiHo30lickasg 3pa M €€ INEpUOABbl: IAJCOICHOBBIM, HEOICHOBBIM, AHTPOIIOIE€HOBBIN. XapaKTEpUCTHKA
KJIIMaTa U Te0JIOTHYECKUX MpolreccoB. OCHOBHBIE 3Tallbl 3BOIIOLHUH PACTUTENBHOIO M KUBOTHOTO MUpA.
Apomopdo3sl y pacTeHui 1 XUBOTHBIX. llosBIIeHNE, pacBeT U BBIMHPAHHE IPYIIIT )KUBBIX OPTaHN3MOB

2.3

Cucrema OpraHMYeCKOro Mupa KakK OTpaxeHHe HBOMOLUH. OCHOBHBIE CHCTEMATHUYECKHE TPYIIIIbI
OpraHu3MOB

24

OBomonus YesnoBeKa. AHTPOIONOrUs Kak Hayka. Pa3BUTHe NpeACTaBICHUNA O MPOMCXOXKACHUU YeNIOBeKa.
MeTtoapl u3ydeHus aHTpororeHeza. CXONICTBAa W Pa3lU4Ms YEJIOBEKa W KUBOTHBIX. CHCTeMaTH4ecKoe
MOJIOXKEHHUE YeTIOBEKA.

Hemxymue cuibl ((pakTophl) aHTpororeHe3a. HacmeacTBeHHass M3MEHYHMBOCTH M €CTECTBEHHBIH OTOOD.
OOmecTBeHHBIH 00pa3 KU3HU, H3TOTOBIICHUE OPYIHHA TPya, MBIIIJICHUE, PeUb

2.5

OCHOBHBIE CTaJIMd W BETBH OBOJIOIMU YEJIOBEKa: AaBCTPAIONHUTEKH, YenoBek yMenbid, YenoBek
NpAMOXOAAIIMH, HenoBek HeaHaepTanbCcKkuil, HenoBek pasyMHbId. Haxoaxkyu HCKOTaeMbIX OCTaHKOB, BpEMS
CylIecTBOBaHUs, 00JacTh pacpoCTpaHeHus, 00bEM TOJIOBHOI'O M0O3Tra, 00pa3 KU3HU, OPYAUS

2.6

Uenopeueckue packl. OCHOBHBIC OONBIIUE pachl: €BPOINEOUHAS (EBpa3HiicKas), HETPO-aBCTPATOHTHAS
(9KBaTOpHANBHAS ), MOHTOJIONTHAS (23UATCKO-aMepUKaHCKast). YepThl MPpUCTIOCOOICHHOCTH PEICTaBUTENCH
YEJIOBEYECKUX PAC K YCIOBUAM CYIIeCTBOBaHMs. EMUMHCTBO YenoBeueckux pac. Kputuka pacusma

Oprasu3Mbl 1 OKpYXarolas cpeja

31

Okonorusi Kak Hayka. 3aJaud M pasfenbl AKOJIOrMU. MeToAbl HSKOJOTMUYECKUX HCCIEJOBaHHMH.
Okonoruueckoe MupoBo33penue. Cpebl OOUTaHUsI OPraHU3MOB: BOJHAsI, HA36MHO-BO3/IYIlIHAs!, IOYBEHHAS,
BHYTPHUOPTIaHU3MEHHAs

3.2

Okosoruyueckue (paxkTopbl. Krnaccudukanus sK0mornyeckux (akToOpoB: aOHMOTHUECKUE, OMOTHYECKHE U
aHTponoreHusle. J[eficTBrue SK0IOrHYecKuX (pakTOPOB Ha OPraHU3MBI

3.3

Abnornueckue (haKTOpHI: CBET, TeMIlepaTypa, BlaxxHocTs. @oronepronusm. [Ipucnocobienns opraHu3MoB
K JeWCTBHUIO abnOTHYECKNX (pakTopoB. bronornueckne puTMel
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Buotnueckue dhakropsl. Bumbl OHOTHYECKHX B3aUMOJICHCTBHUIA: KOHKYPCHIIUS, XHITHUICCTBO, TAPA3UTH3M,
MyTyallu3M, KOMMEHCAIH3M (HaXJeOHUYECTBO, KBAPTHPAHTCTBO), aMEHCAIHM3M, HEHTpanm3M. 3Ha4YeHUE
OMOTHYECKUX B3aUMOJICHCTBUI JUTSI CYIIIECTBOBAHKS OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX
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OKOJIOTUYECKHE  XapaKTepUCTUKM nomyysiuud. OCHOBHBIE IOKa3aTeNd IOMYJSALMU: YUCIEHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUrpanusl. JJMHaMHUKa YUCICHHOCTH IOMMYJIALUU U e
perymsmus

Coo0111ecTBa 1 DKOJIOTHYECKHE CHUCTEMBI
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Coo011ecTBO OpraHu3MoB — 61oLieH03. CTPYKTyphl OMOLIEHO3a: BUAOBAS, IPOCTPAHCTBEHHAS, TpopUUIecKas
(nuieBast). Buapl-nomuHanTsl. CBsI3U B OMOIIEHO3E
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Jkojoruyeckue cuctembl (3kocuctembl). IloHsaTHe 06 3xocucteme u OuoreoueHoze. DyHKIMOHATbHbIE
KOMIIOHEHTBI DKOCUCTEMBI: IIPOAYLIEHThI, KOHCYMEHTHI, peAyLieHThl. KpyroBopoT BeliecTB U NOTOK 3HEPTuu
B dKocucteMe. Tpodudeckne (mumeBble) ypoBHM d3KocucTeMbl. IlmmeBsle memu u cetn. OCHOBHBIE
MOKa3aTeNd IKOCUCTEMBI: OnoMacca, IPOIyKIHsl. DKOJOTHUECKUe TUPaMUIbl: MPOAYKIIMU, YUCIEHHOCTH,
6uomaccsl. CBOHCTBA SKOCUCTEM: YCTOHYNBOCTh, CAMOPETYIISIINS, pa3BUTHE. CyKueccus
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[Ipuponusie 3xocucTEMBL. DKOCUCTEMBI 03EP U PeK. DKocrcTeMa XBOMHOIO WU IIMPOKOIMCTBEHHOIO JIECa.

AHTPOIIOTeHHBIE 3KOCUCTEMBI. ATPO3KOCHCTEMBI. YpOo3KkocucTeMbl. buonorudeckoe u Xo3siicTBEHHOE
3HaUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak pakrop ycroiunBocTr 3kocucTeM. CoxpaHeHue OUOJIOTHYECKOTo pa3Hoo0pa3us Ha
3emiie
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VYuenne B.U. Bepuajackoro o 6uochepe. ['panuiibl, coctaB U CTpykTypa 6rochepsl. JKuBoe BEIECTBO U €To
¢yakEn. OcoOeHHOCTH OMOoCc(ephl Kak TI00aIbHOW SKOCUCTEMEBI. JIMHaMIUecKoe paBHOBECHE W O0paTHas
cBs3b B Onocdepe. KpyroBopoTsl BelecTB U OHOr€OXMMHUYECKHE LUKIJIBI 3JIEMEHTOB (YIiepona, a3ora).
30HaNBHOCTH OMOCdephl. OCHOBHBIC OHOMBI CYIIIN

4.5

UYenopeuecTBO B Ouocdepe 3emiin. AHTPONIOTeHHbIE U3MeHEHMsI B Onocdepe. [ 1ob6anbHbIe 9KOIOrnYecKre
MPOOJIEMBI.

OcHOBa palMOHAIBHOTO YIIPaBJIEHHUS INPHUPOIHBIMU pecypcaMH M WX HCIONIb30BaHue. JlocTrxkeHHs
OMOJIOTHH U OXpaHa IPUPOMBI

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u npyrue /ITox pen. [laceunuka

B.B., Axunonepnoe o6mectBo «3narensctBo «lIpocBemenue»

* buonorus, 11 xknacc/ [laceunnk B.B., Kamenckwuit A.A., Pyonos A.M. u apyrue /Ilox pen. [1aceunuka

B.B., Axunonepnoe o6mectBo «3narensctBo «lIpocBemenue»







