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HHOACHUTEJBHAA 3AIIUCKA

[Tpu pa3zpaboTke mporpamMmel o OMOIOTHH TEOPETHUECKYIO OCHOBY JUIS ONPECTICHHS TTOAX0/I0B
K (opMmupoBaHHIO coAepxaHHUs ydeOHoro mpenMera «buojorus» cocTaBUIM: KOHIIENTYyaJlbHbIE
nonoxxenuss ®I'OC COO o B3anM00OOYCIIOBIECHHOCTH IIEJICH, coepKaHus, Pe3yIbTaTOB O0yUEHUS U
TpeOOBaHUN K YPOBHIO TIOJTOTOBKM BBIITYCKHHKOB, TOJOXEHUS 00 OOIMMX IENsIX U MPHHIIUIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopazoBanus B Poccuiickoit
®denepanni, a TakKe MOJ0KEHUS O criennduke Ouoaoruu, e€ 3Ha4YeHUH B TIO3HAHUH KUBOM MPUPOJIBI U
o0ecrieueHnr CYIIECTBOBaHMUS ueloBeYecKoro oOmiectBa. CoOriacHO Ha3BaHHBIM IOJIOKEHUSAM,
OTIpeJIeJIEHbI OCHOBHBIE (DYHKITUH ITPOTPAMMBI 110 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T NpeACTaBiICHUE O LEsAX, 00 0oO0miell crpaTeruu oOydeHHs,
BOCIUTAHMSI U pa3BUTUs OOydarolIUXCsl CpeAcTBaMH ydyeOHOro mpeamera «buonorus», omnpenenser
00s13aTeNIbHOE TMPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, paclpeleieHHe MO pas3feliaM U TeMaM,
PEKOMEHIYEMYIO MOCIIEI0BATENbHOCTh U3YyUEHHUS Y4EOHOT0 MaTepuaia ¢ y4éTOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM 00pa30BaTEIbHOIO MPOLECcCca, BO3PACTHBIX OCOOEHHOCTEN
o0yJaromuxcs.

B mporpamme 1o Ouosnoruu Takke yYUTHIBAIOTCS TPEOOBaHUS K MJIAHUPYEMbBIM JIMYHOCTHBIM,
MeTaIpeMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00yueHus B pOPMUPOBAHUN OCHOBHBIX BUJIOB yUe€OHO-
MO3HABATEIbHOW JIEATETBHOCTH |/ yd4eOHBIX JCHCTBUN OOYYArOIIMXCS MO OCBOCHHIO COICPIKAHHS
OMO0JIOrNYEeCKOro 00pa3oBaHuUs.

B mporpamme mo Oumonoruu (10-11 kmaccel, 0a30BbIii ypOBEHb) pealu30BaH MPHHIIMII
IIPEEMCTBEHHOCTH B M3Y4YE€HHUU OMOJIOTHHM, Oylarofaps 4emy B HEW MPOCMaTpUBAETCs HANpPaBIE€HHOCTh
Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMUPOBAHMEM ECTECTBEHHO-HAyYHOTO MHPOBO33pPEHUS,
[IEHHOCTHBIX OPUEHTAIMN JTUUYHOCTH, IKOJIOTUIECKOTO MBIIIJICHHS, TPEJICTABICHUIA O 310pPOBOM 00pase
KHU3HU M OEpeKHBIM OTHOIIEHUEM K OKpYy»Katromiel npupojHoi cpene. [losToMy Hapsay ¢ usydeHuem
0011e010JIOTMYECKUX TEOPUA, a TAK)KE 3HAHUM O CTPOCHUHU KUBBIX CHCTEM Pa3HOTO paHra U CYIIHOCTH
OCHOBHBIX MPOTEKAIOIMX B HHUX I[POLECCOB B MporpaMMe Mo OWOJIOTMM YAENEeHO BHHMAaHUE
WCII0JIb30BAaHUIO MOTYYEHHBIX 3HAaHUH B MOBCETHEBHOM KU3HU ISl PEIICHUS PUKIIAIHBIX 33/1a4, B TOM
gucne: TNpo(UIAKTUKA  HACIENCTBEHHBIX  3a0OJEBaHUI  4YEJIOBEKa, MEIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHHS 3SKOJOTHYECKH IIeJIeCOO0pa3HOro TMOBEACHUS B OKpYyXKarolien
MIPUPOJHON cCpele, aHalIu3a BIUSHUA XO3AWCTBEHHOW JEATEIBPHOCTH 4YEJIOBEKa Ha COCTOSIHUE
MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHUE BHUMAaHUsA K NPHUKIAJAHOW HAMPaBIE€HHOCTH

yqe6Horo npeamMeTa «buonorusy» MMPOAUKTOBAHO HCO6XOZ[I/IMOCTLIO obecneueHUs yCJ'IOBI/Iﬁ JJI



pelieHrs OAHOW W3 aKTyaJbHBIX 3aJad IIKOJIBHOTO OWOJIOTMYECKOTr0 OOpa3oBaHMs, KOTOpas
npeanonaraetT (GOpMHpPOBaHHE y OOYYArOIIMXCS CIIOCOOHOCTH aJanTHpPOBATHCS K W3MEHEHHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUs 3aHUMAaeT BaxHoe Mecto. OHa
oOecnieurBaet (hopMHUpOBaHHE y 00yUaIOLUXCs MPEICTABICHUI O HAYYHOU KapTUHE MHpPA, PaCHIUpsET
1 00001aeT 3HaHUS O )KUBOHM MpHUpOJE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOH OpraHM3alUU U
SBOJIIOIUM, CO34a€T YCIOBHS JJs: TO3HAHUS 3aKOHOB JKMBOM TpUPOAbI, (OPMHPOBAHUS
(GyHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3[JOPOBOTO U 0€30macHOro o0pasa KU3HHU, SKOJIOTHYECKOTr0
MBIIUICHHUS], IEHHOCTHOTO OTHOLIEHUS K JKUBOU MIPUPOJIE U YETIOBEKY.

bonbuioe 3HaueHre OMOJIOTHSI UMEET TAKXKE JJIsl PEIICHUs BOCIUTATENIbHBIX M Pa3BUBAIOLIUX
3amad  cpeaHero oOmiero o0pa3oBaHWs, CONUATM3AMK OoOydarommxcs. M3ydenue Ouosoruu
obOecrieunBaeT yciaoBus s (OPMUPOBAHUSA  HMHTEIUIEKTYaJdbHBIX, KOMMYHHMKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, SCTETHYECKON KYIbTYphI, CIIOCOOCTBYET HMHTErpanuu OHMOIOTHYECKUX
3HaHUH C TIPENCTABICHUSAMH W3 JPYIHX YYE€OHBIX NPEAMETOB, B YAaCTHOCTH, (PH3MKH, XUMHUHU H
reorpaduu. Ha3zBaHHBIE MONOXKEHUS O TpeAHA3HAYCHUU y4eOHOro npeamera «buonorus» cocraBuim
OCHOBY [IJIsl OIpeAeNeHUs TOIXOJO0B K OTOOPY U CTPYKTYpPUPOBAHHMIO €ro  COACpKaHUS,
MPEJICTABJICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Ot6op conmepxkanusi yueOHOTO TpenMera «buosnorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3ULUHI KYJIBTYPOCOOOPa3HOTro MO/IX0/1a, B COOTBETCTBUH C KOTOPBIM 00yUaronirecs JOKHbI OCBOUTh
3HaHUS U YMEHMs, 3HauuMble JUId (OPMHPOBAHHUS OOILIEH KyJIbTyphl, ONpEAESIONINe aJeKBaTHOE
MOBEJICHUE YEJIOBEKa B OKpYXarolleil MpUpoIHON cpesie, BOCTpEOOBAaHHbBIE B MTOBCEIHEBHOM KU3HU U
IpakTH4eckor neareiabHocTH. Ocoboe MecTo B 3TOM CUCTEeME 3HaHMM 3aHMMAlOT 3JIEMEHTHI
COJIep’KaHusl, KOTOpBIE CIy’)KaT OCHOBOM Juisi (OPMUPOBaHUS MPEACTABICHUI O COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KapTUHE MHUpPAa M II€HHOCTHBIX OPHUEHTALHUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHHM3aluyu OMOJIOTHYECKOT0 00pa30BaHMUs.

CTpyKTypUpOBaHUE COJEp>KaHUS yuyeOHOro Marepuaja B MporpamMMme IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MPHOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX KUBOM
IPUPOJIBI, O €€ YPOBHEBOI OpraHU3aIMM U SBOJIIOLUHU. B COOTBETCTBUM C 3TUM B CTPYKTYpE y4eOHOTO
npenMera «buonorus» BBIIENEHBI CIEAYIOIIUE COAEpXKAaTeIbHblE JMHUU: «bunosorns kak Hayka.
Metonel HayuHoro mno3HaHus», «Kierka kak Ouosormyeckas cucreMa», «OpraHusMm Kak
Oouosnorudeckas cucreMa», «CrucreMa U MHOTrooOpa3ue OpraHHMYeCKOro MHpPa», «IBOJIOIUS KUBOU
MIPUPOABD, « IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

I_[CJ'IB HU3YYCHUA yqe6H0ro npeamMeTa «buonorus» Ha 0a30BOM YPOBHC — OBJIaACHUC



00yYaroIUMUCS 3HAHUSIMA O CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHW3allMH JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEHUM MCIOJIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JACHCTBUN B OTHOILIECHUU
00BEKTOB >KUBOI MPHUPOJIBI U PEIICHUS PA3THUHBIX KU3HEHHBIX POOIIEM.

JlocTikeHre Tenu H3y4eHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pEIIeHUEM CIIeIYONNX 3a1ay:

. OCBOCHHE OOYYAIOLIMMHCA CHCTEMBl 3HAHUKW O OMOJIOTHUECKUX TEOpHUSAX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIIOTe3aX, NpPaBUIaX, CIyKallUX OCHOBOW Ui (OPMHUPOBAHUS
HpeZ[CTaBJIeHI/Iﬁ (6] CCTGCTBGHHO-HaquOfI KapTuHC MHpPa, O MCTOJaX HAYYHOI'O MMO3HAaHUA, CTPOCHUHU,
MHOT000pa3sui M OCOOCHHOCTSIX JKHBBIX CHUCTEM pPa3HOTO YPOBHS OpraHM3allMH, BBLIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIICAOBAHMIX B OUOJIOTHH;

. (dbopMupoBaHHE Yy O00yUYaIONIUXCS MO3HABATEILHBIX, HHTCIUICKTYAIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B IpOIlecce aHaK3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISIIOB, UICH U
MMOAXOJ0B K U3YUCHHUIO KHMBBIX CUCTEM PAa3HOT'O YPOBHA OpraHHU3allvu,

° CTaHOBJIEHHE Yy OOydYaromuxcs oOmed KyJbTypbl, (QYHKIHOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHMH OOBSCHATH U OLICHUBATh SIBJICHUS OKPYXKAIOLIEr0 MHpa >KMBOW MPHUPOABI Ha
OCHOBAHUH 3HAHUHU U OIlbITA, MMOJTYYCHHBIX ITPH U3YYCHHUU 6I/IOJIOFI/II/I;

o dbopmupoBaHKe y 00yYaIOMIMXCSI YMEHUH WLIFOCTPUPOBATh 3HAUYCHUE OMOIIOTUYCCKUX
3HAaHUH B HpaKTH‘{eCKOﬁ ACATCIIBHOCTH Y€JIOBCKA, pa3BUTHU COBPEMEHHBIX MCIUITHMHCKUX TEXHOJIOTUH
U arpoOMOTEXHOJIOTHA;

. BOCIUTaHHE YOEXIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEIOBEKOM YKMBOM HPUPOBI,
HE00XO/IMMOCTH OEpeKHOT0 OTHOLIEHUS K HEH, COONIIOJICHHsI 3TUYECKUX HOPM IpH MPOBEICHUU
OMOJIOTUYECKHUX HCCIIEIOBAHUM;

o OCO3HAaHHUE IICHHOCTHU OHMOJIOTMYECKUX 3HAHUI AJIsk TOBBIICHUSA YPOBHA SKOJIOTHYECKOU
KyJbTYpBI, 7151 GOPMUPOBaHUS HAYYHOTO MUPOBO33PEHUS;

. MIpUMEHEHNUE NMPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEIHEBHOM >KM3HU AJI OLICHKU
MOCTICICTBUI CBOEH NIEATEIILHOCTH IO OTHOIIIEHHUIO K OKpPY’KaIoIIeH cpesie, COOCTBEHHOMY 37I0POBEIO,
000CHOBaHUE U cOOII0IeHNE Mep MPO(UITAKTUKU 3a00JIEBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 0a30BOM YPOBHE,
ABNISICTCS  O0S3aTENIbHBIM Y4eOHBIM TPEIMETOM, BXOJSIIMM B COCTaB INpPEAMETHOW 00JacTH
((ECTeCTBeHHO-HaquBIe MpEaAMETEBD).

Jlist m3ydenust Onoyiorni Ha 0a30BOM YPOBHE CpPETHEro OOIIero oOpa3oBaHUS OTBOAMTCS 68

gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Hezlenio).



YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

1. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue; [log penakuueii [laceunnka
B.B. buonorus, 10 knacc / AkimmonepHoe oomiectBo «M3aarensctBo «IIpocBemenney;
2. [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue; [Tox penakuueii [Taceunnka

B.B. buonorus, 11 xnacc / AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienuey.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buonozusa kak nayka.

buonorust kak Hayka. CBsi3b OMONOTMM C OOILECTBEHHBIMH, TEXHUYECKUMH U JIPYTUMHU
€CTeCTBEHHBIMU HayKkamu, (Quinocodueld, 5TUKON, OSCTETHKOW U mpaBoM. Pomnp Ouonorun B
(dbopMUpOBaHUM COBPEMEHHOI Hay4YHOU KapTUHBI Mupa. CucTemMa OMOJOTHYECKUX HAYK.

Metoapl TMO3HAHHUSA >KUBOW TpUPOAB (HAOIIOAEHWE, DKCIEPUMEHT, ONMHCAaHUE, WU3MEpEHUE,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATHCTUYECKAss 00padOTKa JaHHBIX).

Jlabopamopnvie u npakmuyeckue pabomol:

[Tpaktiueckass pabora No 1. «Mcmonb3oBaHuWe pa3NUYHBIX METOJOB TpU H3YUYEHUH
OMOJIOTrMYECKUX OOBEKTOBY.

Tema 2. Kugvie cucmemul u ux op2anu3ayusi.

JKussle cuctembl (OMOCHCTEMBI) KaK IPeAMET U3yueHHst 6ronoruu. OTiInyue KHUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOJBI.

CaolicTBa OMOCHCTEM U UX pa3HOooOpa3ue. YPOBHU OpPraHM3aliyd OMOCUCTEM: MOJIEKYJIISIPHBIH,
KJICTOYHEBIH, TKAHEBBIH, OpraHu3MEHHBIH, MONMYJISITUOHHO- BUJIOBOH, SKOCHCTEMHBIHI
(OmoreoneHOTHYECKUIT ), OMOCHEPHBI.

Tema 3. Xumuueckuii cocmae u cmpoenue Kiemku.

XUMHUYECKUH COCTAB KIETKU. XUMUYECKUE AIEMEHThI: MAaKpO3JIEMEHTHI, MUKpO3JIeMeHThl. Boja
1 MUHEpaJbHbIE BEIIECTBA.

@OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BelleCTB B KieTke. [logaepikanne ocMOTHYECKOro OanaHca.

benku. CocraB u cTpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpH! OenkoB. HesameHnumble u
3aMEHHUMbIE AMUHOKUCIIOTHI. AMHUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbI

(nepBuYHasi, BTOpUYHAsi, TPETUYHAs W YETBEPTHYHAs CTPYKTypa). XMMHUYECKHE CBOICTBa OEJKOB.



buonornueckue GyHKIIUN OEITKOB.

®epMmeHTHl — Ouonoruyeckue Karaiamzatopbl. CTpoeHue ¢depMeHTa: AaKTUBHBIM LIEHTP,
cyoctparnas crnenudpuanocts. Kopepmentsl. Buramunsl. OTiinyns (GepMEHTOB OT HEOPTaHUYECKHUX
KaTaJanu3aTopoB.

VYraeBoapl: MOHOcaxapuIbl (IJIFOKO3a, pu0o3a M Je30Kcupubo3a), nucaxapuibl (caxaposa,
JIAKTO3a) M MoJIMcaxapuabl (KpaxMai, TIUKOTeH, [eJIT0I03a). buomornueckne GyHKINU yIieBOIOB.

Jlunuael: Tpurmuuepusl, hochomunuasl, crepouasl. I'napodunsHo- ruapodoOHbIe CBOICTBA.
buonornueckne ¢yHkumu nunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB W JIMIUAOB KaK HMCTOYHHUKOB
SHEPIruHu.

Hyxneunossie kucnotel: [JHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenne u Gpynkiun JJHK. Crpoenue n pynkunn PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIuu.

[{utonorus — Hayka o kierke. Kinetounas Teopust — npumep B3auMOAEHCTBUS e U (akToB B
HAy4HOM I1I03HaHUU. METO/IbI U3y4eHUs KICTKU.

Knerka kak nenoctHas skuBas cucrema. OOmiMe NpPU3HAKM KIIETOK: 3aMKHYyTas Hapy)KHas
memOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a OeJKa.

Tumbl  KJIETOK: 3yKapHOTHYecKass W Ipokapuoruyeckas. OcoOEHHOCTH  CTPOEHUS
npokapuoTuueckon kieTtku. Kierounas crenka Oaxtepuil. CTpoeHHE 3yKapuOTHYECKOM KIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENBHOMN, )KUBOTHOU U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKAa, IJIMKOKAJUKC, WX (YHKIUH.
[Tna3maruueckass wmemOpana, e€ cBoiictBa M ¢yHkuuu. IluTormasma u €€ OpraHoMbl.
OnnomemOpanuble opranouasl kinetku: OIIC, ammapar ['onbmxu, nmuzocomsl. IlomyaBToHOMHBIE
OpraHoujbl KJIETKU: MHUTOXOHIpPUH, MacTuAbl. [IpoucxokaeHne MUTOXOHAPUN W miacTua. Bumisl
mwiactul. HemeMOpaHHble opraHOU/Ibl KJIETKU: puOOCOMBI, KIETOUHBIN LIEHTpP, UEHTPUOJIN, PECHUYUKH,
KTyTUKU. yHKINN OpraHoOuA0B KIETKU. BKirtoueHus.

SAnpo — peryasatopHblii neHtp kietku. CTpoeHue sapa: siiepHas o00J0uKa, KapHoIUla3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

Jlabopamophule u npakmuueckue pabomoi:

JlaGopatopHas padota Ne 1. «/3yueHne KaTaluTHYECKO aKTUBHOCTU (PepMEHTOB (Ha pUMepe
amMmIIa3bl WIK KaTajaasbl)».

JlaGopaTtopnas padota Ne 2. «3ydeHue cTpoeHus KJIETOK paCTeHU, >)KUBOTHBIX U OaKTepUid TIO]T
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENaparax U UX ONUCAHHUEN.

Tema 4. ’Kuszneoeamenvrnocms Kiemku.



OOMeH BemecTB, WM METabO0IU3M. ACCUMIIIANMS (TUIACTUYECKU OOMEH) M JTUCCUMMJIISIIAS
(3HepreTUdecKuii 0OMEH) — ABE CTOPOHBI €IUHOTO Mporiecca MeTabonu3mMa. Poiib 3aKOHOB COXpaHCHHUS
BEIIECTB ¥ SHEPTHH B IOHUMAHUU METa00IH3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpOGHBIN U reTepoTpodHbIi. Posib pepMeHTOB B 0OMEHE BElecTB
U NIPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TemHOBas ¢a3bl  (orocuHTe’a. Peaknuu  QorocuHTE3A.
DddexTuBHOCTD hoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A IS )KU3HH Ha 3emiie. BimsiHUe yClIoBHiA Cpeibl
Ha GOTOCUHTE3 U CIIOCOOBI MOBBILIECHUS €0 MPOYKTUBHOCTU y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XeMOCHUHTE3UpYIole 0akTepun. 3HaueHue XeMOCHHTE3a [ )KU3HHU Ha 3emIie.

OHeprerudeckuii oOMeH B KieTKe. PaciiernieHue BellecTB, BbIIEICHUE U aKKyMYJIHpPOBaHHE
SHEPruM B KJIETKE. DTambl 3HEpreTuueckoro oomena. I nukonus. bpoxxenue u ero Buabl. Kucinopognoe
OKHUCIJIGHHEe, WU KieTouyHoe fbixanue. OxucnurensHoe ¢docopunupoBanue. IHPeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

Peaxunu matpuynoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peannsanus renernueckon
nHpOpManny B KIeTKe. | eHeTHYecKuii KO 1 ero cBoicTBa. TpaHckpumuus — MaTpuaHbiid cuaTe3 PHK.
Tpaucnsiius — 6uocunTe3 6enka. Jtansl Tpancasanuu. KogupoBanue amuHokuciaor. Pons pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢opmbl xxu3uu — BUpychl. Mcropust otkpsiTus Bupycos (. 1. VBaHoBckuit).
OcoOeHHOCTH CTPOCHHUS M AKU3HEHHOTO0 IIKJIa BUpYCcoB. bakTepuodaru. bonesnu pacteHuil, )KUBOTHBIX
U 4eJOBeKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHnonedunura venoeka (BUY) — Bo3Oyaurens
CIINa.

OOpaTHas TpaHCKpUILIUS, peBepTa3a u uHTerpasa. [lpodunaktuka pacnpocTpaHeHus: BUPYCHBIX
3a00JIeBaHUH.

Tema 5. Pazmuooicenue u unOueuodyanbHoe pazeumue opeanu3moe.

Knerounslii 1UKA, WIM JKU3HEHHBIH IWKI KiIeTku. HWHTepdaza u mwuro3. Ilpoueccsl,
nporekaomre B uHrepdasze. Perunkanus — peakuus matpuuHoro cuntesa JIHK. Ctpoenne xpomocom.
XPpOMOCOMHBIN HAOOP — KapHOTHUIL. JIUTUTOUTHBIN U TallJIONTHBIH XPOMOCOMHBIE HA0OPHI. XpOMaTH/IBI.
[{uTomornyeckue OCHOBBI PA3MHOKEHUS M MHIUBUTyaJIbHOTO PAa3BUTHSI OPraHU3MOB.

Jenenne knerkun — muto3. Cragum murtosa. IIponeccsl, mpoucxoasime Ha pa3HbIX CTaauAX
MHTO3a. BHOJIOTHYECKUI CMBICT MUTO3A.

[Tporpammupyemasi ruesb KIETKH — aloInTo3.

@DopMbI pa3MHOXKEHHsSI OpPraHU3MOB: Oecroyioe U MojioBoe. Buabl 0ecronoro pa3MHOKEHUS:

ACJICHUEC HaABOC, IMIOYKOBAHHMEC OJHO- W MHOT'OKJICTOYHBIX, cnopoo6pa30BaHHe, BCIr€TaTUBHOC



pa3MHOXkeHue. MckyccTBeHHOE KJIOHHPOBAHKUE OPraHU3MOB, €r0 3HaYCHHE JUIsI CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYHUS OT OECIOI0ro.

Meiios. Cranuu meiio3a. [Iporneccel, mpoucxoasinue Ha ctaausx meiosa. [lopengenne xpomocom
B Meio3e. Kpoccunrosep. bruonornueckuii CMbICI U 3HaYE€HHUE MEH03a.

['amerorenes — mpoiiecc 0Opa30BaHUS TMOJOBBIX KJIETOK Yy JKUBOTHBIX. [lojoBbIe >Kenesbl:
CEeMEHHUKH H sAuYHUKH. OOpa3oBaHHE W pa3BUTHUE IIOJIOBBIX KIETOK — raMer (CHepMaTo30u]l,
AULEKIIeTKa) — cepMaTorenes u oBorenes. OCOOCHHOCTH CTPOCHUS SHIEKICTOK U CIepMaTO30HI0B.
OmnonorBopenue. [lapreHorenes.

NunuBuayansHOE pa3BUTHE (OHTOTE€HE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHEe3). ITallbl
AMOPUOHAIILHOTO PA3BUTHS Y IO3BOHOYHBIX JKMBOTHBIX: JPOOJICHUE, TacTPYJISAIUs, OPraHOTCHE3.
[TocToMOpHoOHaNTBHOE pa3BUTHE. THIBI MOCTAMOPHUOHAIILHOTO PAa3BUTHUS: MPSAMOE, HEIMPSIMOe
(imunHoYHOE). BriusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIEC YPOICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IBETKOBOT'O PACTEHUsS: CTPOCHUE CEMEHU, CTaIuHu
pPa3BUTHSL.

Jlabopamopnvie u npakmuyeckue pabomol:

JlaboparopHas pabora Ne 3. «HaOnrogenne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpErapaTaxy.

Jlabopatopnast pabora Ne 4. «U3yueHue CTpOE€HMsI TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. Hacneocmeennocmo u usmMeH4Uu8OCHbd OP2AHUIMOE.

[Ipeamer u 3agaun renetuku. Mcropus pazButust reHeTuku. Poib 1iuTonorun u SMOPHOJIOTHH B
CTAaHOBJICHUM TeHETHKU. BKIaj poccHiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKH. MeETOobI
TeHETUKN (TUOPUIONOTUYECKHM, IIMTOTCHETUYECKHI, MOJeKyIsIpHO-reHeTuueckuit). OCHOBHBIE
TeHETUYECKUE TIOHATHUS. | eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACEAOBaHUS MIPU3HAKOB, YcTaHOBIEHHbIE I'. Menaenem. MoHorudpunoe
CKpelIuBaHue. 3aKOH eAMHO0-00pa3usi TMOPHI0B TIepBOro mokosieHus. [IpaBuno qoMuHUpOBaHMS. 3aKOH
pacuieruienus npu3HakoB. ['unore3a unctorel ramer. [loHOE U HEMOJIHOE JOMUHUPOBAHHKE.

JurubpunHoe  cKpelIMBaHUE.  3aKOH  HE3aBUCUMOTO  HACIENIOBaHUS  MPHU3HAKOB.
[{uToreHeTM4YEeCKNE OCHOBBI JUTUOPUIHOTO CKpPENIMBAaHMs. AHATU3HPYIONIEE CKpENIMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONIpeIeJIeHHs] TEHOTUIIa OCOOH.

CuenneHHoe HaclenoBanue npusHakoB. Pabora T. Moprana mo crernieHHOMY HaclleZJOBaHUIO

T'CHOB. HapymeHHe CHCIIVICHUA I'CHOB B PC3YJIbTATC KPOCCUHI'OBEPA.



XpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. | eHETUUECKHEe KapThl.

I'eneruka moma. XpOMOCOMHOE OIIpEAEICHHE Moja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporaMeTHble OpraHnu3Mbl. HacnenoBanne npu3HaKoB, CLEIIEHHBIX C IIOJIOM.

W3MeHunBOCTb. BHIIbI M3MEHYMBOCTH: HEHACJICACTBCHHAs] U HacieACTBeHHas. Ponb cpenbl B
HEHACJEJICTBEHHON  M3MEHYMBOCTU.  XapaKTepUCTHKAa  MOIU(PUKALMOHHOW  HM3MEHYHMBOCTH.
BapuauvoHHbli psn M BapuanvoHHas Kpuas. Hopma peaknuum npusnaka. KommuyecTBeHHBIE U
Ka4yeCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBeHHas, MM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KoMOMHATHBHAas H3MEHUYUBOCTb.
Meiio3 1 110J10BOII Iporiecc — OCHOBA KOMOMHATUBHOM M3MEHYMBOCTU. MyTallMOHHAs U3MEHYUBOCTD.
Knaccudukanuss Mytanuii: TeHHbIE, XpPOMOCOMHBIC, T'€HOMHBIE. YacToTa W NPUYMHBI MYyTaIHi.
MyrtareHHsle (pakToppl. 3aKOH IOMOJIOTMUECKHUX PsJOB B HacleICTBEHHOM u3MeHunBoctu H. U.
Basuiiosa.

BHesepHast HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka wuyenoBeka. Kapuorun dyenmoBexka. OCHOBHBIE METOABI TE€HETUKH YEJIOBEKA:
TeHEAIOTUYECKUIA, OJIM3HEIOBBIN, IUTOTCHETUIECKUNA, OMOXMMUYECKHNA, MOJIEKYJISIPHO-TEHETHYECKH.
CoBpeMeHHOE OIpe/ielIcHHe TeHOTHUIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHKE, B TOM
yucie ¢ nomoinsko [11[P-ananuza. Hacnencreennsle 3a00s1eBaHus YeI0BEKa: TeHHbIE 00J1€3HU, O0I€3HN
C HACJIEJICTBEHHOU MPEAPACIIONOKEHHOCTHIO0, XPOMOCOMHBIE O0Jie3HN. CoMaTHUeCKUE U TeHEepaTUBHbIE
MyTauuu. CTBOJIOBBIE KIETKU. [IpMHIMIIBI 310pOBOTO 00pa3a KM3HU, JUATHOCTUKH, TPOPUIAKTUKHA U
JIeYeHUs] TeHEeTHYecKux  Oome3Heil. Menuko-reHeTHdeckoe  KOHCYJIbTHPOBaHHME.  3HaueHHUe
MEIULUHCKON T€HETHKH B MIPEJOTBPAILLICHUN U JICUEHUH FeHETHYECKUX 3a00JIeBaHU YeI0BeKa.

Jlabopamopnule u npakmuueckue pabomoi:

JlaGopatopnast pabora Ne 5. «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO
CKpEeUIMBaHUA y Ap030(HiIbl Ha TOTOBBIX MUKpOIpenapaTax».

JlaGopatopHass pabota Ne 6. «/3yueHne MOAM(PHUKAIMOHHON HM3MEHYMBOCTH, MOCTPOECHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopaTtopHnas pabota Ne 7. « AHanm3 MyTanuid y 1po30¢uiIsl Ha TOTOBBIX MHKPOIIpEriapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHATIN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexyusn opzanuszmos. Ocnogvl 6UOMEXHOI0ZUU.

Cenekuusi KaKk Hayka W TPOIECC. 3apOXKICHHUE CENEeKUMH U JomecTukanus. Yuenne H. .
BaBuiioBa o0 1eHTpax MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTypHbIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. Copt, mopoxa, mraMM. COBpEMEHHBIE METOMBI CEJIEKIUH.

MaccoBblil 1 I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ OT60pBI B CCJIICKIIMH paCTeHHﬁ N KHMBOTHBIX. OI_ICHKa 9KCTEphLEpA.



brnuskoponcTBeHHoe ckpemmBaHue — WHOpuUAWHT. Ywncras nuausa. CKpelMBaHUE YUCTHIX JIMHHM.
I'erepo3uc, wnm rubpunHas cuna. HepoxacrtBeHHoe ckpemuBaHue — ayTOpuauvHr. OtaanéHHas
rubpuam3anus u e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 W TOJydYeHHe MOJUIIIOU0B. JloCTHKCHHS
CEJICKLIUH PACTEHUH, KMUBOTHBIX U MUKPOOPraHM3MOB. BHOTEXHOIOrUs KaK OTpacib IMPOU3BOJACTBA.
I'ennas nrxenepus. dtansl co3aanus pekomOunanTHoi JIHK u Tpancrennsix opranusmoB. Kierounas
umkeHnepus. Kierounsle KyiabTypbl. MHUKpOKJIOHaNbHOE pa3MHOXEHHE pacteHuil. KiionupoBanue
BBICOKOITPOIYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX OPTaHU3MOB.

Okonoruyeckue M dtudeckue mnpoodinembl. ['MO — reHernyecku MoIU(ULIIMPOBAHHBIE
OpraHU3MBl.

JlabopamopHule u npakmuueckue pabomoi:

Oxckypcusi «OCHOBHBIE METOJbl M JIOCTHIKCHHSI CEJCKIIMM PACTeHUH M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIUIMYHOE

XO035CTBO, JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. Jeéonroyuonnan déuonocusn.

[IpeanochbuUIKM BOSHUKHOBEHUS SBOJIONMOHHON TEOPUHU. DBOIIOIMOHHAS TEOpUS U €€ MECTO B
Ouonoruu. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CuzerenscrBa 3BosmonMy. [laneoHTonornvyeckue: MmocieoBaTeIbHOCTD MOSIBICHHUS BHIOB B
NAJICOHTOJIOTUYECKOM JieTonucH, nepexoqHsle ¢opMmel. buoreorpaduyeckue: cXoACTBO U pa3indue
¢bayH u (aop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOACTBA M pa3inyusi AMOPHOHOB pPa3HbIX BHJOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIE OPTraHbl, ATABU3MBI.
MonekyaspHO-OMOXMMHUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACJIEJICTBEHHOCTHM M  OCHOBHBIX
MeTaboIMUeCcKUX MyTel Yy BCeX OpraHu3MOB.

OpomonnonHas teopus Y. [Japsuna. [Ipeanocsuiku BOSHUKHOBEHMS TapBUHU3Ma. [[Brokymire
CHJIBI 3BOJIFOLIMU BUIOB MO JlapBUHY (M30BITOYHOE pa3MHOXEHHE IMPH OrPAaHMUYEHHOCTH PECYpCOB,
HeolpeaenéHHast N3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckass Teopus sBonmonnu (CTD) u e€ ocHOBHbIE MOJOXKEHUS. MUKPOIBOIIONHMSL.
[TonmynAnus Kak eIMHALIA BUAA U SBOJIIOLHH.

JBwxymue cunbl (¢akTopbl) HSBOJIONUM BHUIOB B MpHpojae. MyTanMOHHBIA Tpolecc U

KOMOMHATHBHAS H3MEHUYUBOCTD. HOHyJ’IﬂI_[I/IOHHBIC BOJIHBI U npeﬁq) resoB. M3omsius u MUrpamnus.



EctecTBenHbIit 0TOOp — HampaBistomuid GpakTop Bomrorun. GOopMBI €CTECTBEHHOTO 0TOOpAa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Pe3yibTaT 3BOJIONMU. [IpuMepsl mpucrnocobieHuin y
Opranu3MoB. ApoMOp(O3bl U UANO-AJANTAIIUH.

Bun u Bunoo6pazoBanue. Kputepun Buga. OcHoBHble (OpMBI  BUA00OPAa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.

MakposBomrorusi.  DPopMbl  3BONIOLMHU:  (UIETHYECKAsi, TUBEPreHTHAs, KOHBEPreHTHas,
napaensHas. HeoOpaTuMocTh 3BONIOIHH.

[TpoucxoxzaeHne OT HecHeLMaIU3UpPOBaHHBIX NpenkoB. IIporpeccupyromas cnenuannsanms.
AnanTuBHas paauanys.

Jlabopamopnule u npakmuueckue pabomoi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUIO».

JlaGopatopHas pabota Ne 2. «Onucanue npucrnocodJIeHHOCTH OPraHu3Ma U €€ OTHOCUTENBHOIO
XapakTepay.

Tema 2. Bo3nuknogenue u pazsumue Hcu3Hu Ha 3eme.

JloHayuHbIe MpeACTaBIEHUS O 3apOXKACHUM KU3HU. HayuHble runore3sl BO3HUKHOBEHUS )KU3HU
Ha 3emiie: abuoreHe3 W MaHcHepMus. XUMHUYECKas 3BONIONMS. AOHOTeHHbI CHHTE3 OpPraHMYeCKUX
BEUICCTB W3 HEOPraHMYECKHUX. OKCIEPUMEHTAJIbHOE IOATBEPKIACHUE XMMHUYECKOM OSBOJIIOLMH.
Havanpubie sTansl 6uonorunyeckoil spomtonuu. ['mnoreza PHK-mupa. @opmupoBanue MmeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE POTOKJIETKU. [lepBblie kineTku u ux 3Bostonus. PopMupoBaHHE OCHOBHBIX
IPYyII JKUBBIX OPraHU3MOB.

Pa3ButHe xu3Hu Ha 3emiie 1o 3paM u nepuoaam. Karapxeil. Apxeickas U IpoTepO30HCKast IpbI.
[Taneo3oiickass 3pa u e€ TmepuoAbl: KEMOPHUICKMIA, OPAOBUKCKHH, CHIYPUHUCKHM, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Meso3oiickas opa U €€ NepuoIbl: TPUACOBBINA, IOpCKHUM, MenoBol. KaitHo3olickas spa u €€
MIEPUOBI: NTAJIEOT€HOBBIM, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJloTHYecKuX MpoieccoB. OCHOBHbIE 3Tambl 3BOJIOIUU
PacTUTEIBHOTO U KUBOTHOrO Mupa. Apomopdo3bl y pacTeHui u *KUBOTHBIX. [losiBineHue, pacuseT u
BBIMHPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOro Mupa Kak OTpakeHue HBOJIOIMH. OCHOBHBIE CHCTEMATHYECKHE
IpyNIbl OPTaHU3MOB.

OBOJIOIUS YelIoBeKa. AHTPOIIONIOTHs Kak Hayka. Pa3BuTue mpencraBieHuil O MPOUCXOKICHUH
qyenoBeka. Meroapl M3ydeHus aHTponoreHeza. CXOACTBa M pa3iMuus 4YEIOBEKAa M JKUBOTHBIX.

CucreMaTH4eCcKOE IOJI0KESHHE YCIOBEKA.



JBuxyume cuisl (hakTopbl) aHTpororenesa. HacnenctseHHas ”3MEHYMBOCTh U €CTECTBEHHBIHM
or6op. OO1IecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUIl TPy, MBIIIIICHHE, PEUb.

OcHOBHBIE CTaIMM U BETBU 3BOJIIOLIMYU YEJIOBEKA: aBCTpaonuTeku, Yenosek ymenslil, UenoBek
npsaMoxosamui, YenoBek HeanaepTanbckuil, YemoBek pazyMHblid. Haxoakyn MCKOIaeMbIX OCTaTKOB,
BpEMS CyIIECTBOBAaHMUSI, 00JaCTh pacCpOCTpaHEHus, 00bEM roJIOBHOTO MO3ra, 00pa3 ®HU3HU, OPYIUs.

Uenoseueckne packl. OCHOBHBIE OOJNBIIME pachl: €BpomneouaHas (eBpasuiickas), HErpo-
aBCTPAJIOUIHAS (’xBaTropuasibHas), MOHTOJIOUTHAS (a3uarcko-aMepuKaHCKas). YepTel
MPUCIIOCOOJICHHOCTH MPEJCTaBUTENEH 4YeIOBEUYEeCKHX pac K YCIOBHSM CyIIecTBOBaHMs. EQMHCTBO
yesnoBeueckux pac. Kpuruka pacusma.

JlabopamopHule u npakmuueckue pabomoi:

[Ipaktuueckas padora Ne 1. «V3ydyeHne HCKOMAEMbIX OCTAaTKOB PACTEHUW W KUBOTHBIX B
KOJUIEKLIASIX».

DKCKypeusi «DBOJIONUS OpPraHMYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO- HAYYHBIA WIU
KpaeBeIueCcKHil Mmy3eit).

Tema 3. Opzanusmol u OKpyicarouiasn cpeoa.

DKOJIOrUsl KaK HayKa. 3aJayd U pa3Jieibl 3KOJIOTHMH. MeToIbl SKOJIOTHYECKUX UCCIEAOBAHUM.
DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpensr obutaHus OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3IyIITHAS, MMOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonorudeckue (aktopsl. Kiaccupukanuss sKxomornueckux (HakTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBHE 2KOMOTHYecKuX (PaKTOPOB Ha OPTaHU3MBI.

AOuoTtudeckue GakTophl: CBET, TEMIIEpaTypa, BIakHOCTh. Dotonepuoausm. [Ipucnocodnenus
OpPraHU3MOB K JCHCTBUIO a0MOTHYECKUX (paKTOpoB. brosornueckue puTMmel.

buotnueckue dakropbl. Buasl OMOTHUECKUX B3aUMOJICHCTBUI: KOHKYPEHIIMSI, XUIITHHYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, kKoomepainus, MyTyaau3M, KOMMEHCAIW3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMEHCANM3M, HEUTpaiu3M. 3HadeHHE OHOTHYECKUX B3aUMOJCUCTBUN IS
CYIIIECTBOBAHMS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTepUCTUKH  nonyisauud. OCHOBHbIE TOKa3aTeNW  MOMYJIALHH:
YUCJIEHHOCTb, MIIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalUsA. J[MHaMHUKa YMCIEHHOCTH
TIOMYJISIIIAY U €€ PETYIISAINA.

Jlabopamopuvie u npakmuyeckue pabomol:

JlaboparopHas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHU W3 Pa3HBIX MECT

o0UTaAHUAY.



JlabopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oacuér mIOTHOCTH MOMYJISAIMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. Coodbujecmea u 3Kkono2uvecKue cucmemol.

CooOuiecTBo opraHnu3MoB — O6uoeHo3. CTpyKTypbl OMOLIEHO3a: BHJI0Basi, IPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Dkonorudeckue cuctembl (3kocucremsbl). [loHsiTHE 00 »dKOCUCTEME H OHOTeoIeHO3e.
@OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: MPOAYIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopot
BEIIECTB U MOTOK SHEPruu B 3KocucTteMe. Tpoduueckue (MUIIEBbIE) YPOBHU dKOCUCTeMBI. [InieBbie
uenu u cetu. OCHOBHBIE MTOKA3aTeNN SKOCUCTEMBI: OroMacca, MPOIyKIUs. DKOJIOTMYECKHUE TUPAMUIbI:
MPOAYKIUHU, YHUCICHHOCTH, Onmomaccel. CBOWCTBAa HKOCHCTEM: YCTOMYMBOCTH, CaMOPETYJISIHS,
pasBurue. Cykueccus.

[IpuponHble SKOCUCTEMBI. ODKOCHCTEMBI 03&p W peK. OKOCHCTEeMa XBOWHOTO WIH
IMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOO3KOCHCTEMBI.

Bbuonornueckoe n X03HCTBEHHOE 3HAYCHUE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasHoobpaszue kak ¢GakTop ycToWuymBOocTH SKOocucTeM. CoxpaHeHHe OHOIOTUYECKOTO
pa3zHooOpa3us Ha 3emuie.

Vuenne B. . Bepnaackoro o 0uocdepe. ['panuiipl, coctaB u crpykrypa ouocdepsl. XKusoe
BemecTBO U ero ¢yukiuu. OcoOeHHOCTH Ouochephl Kak rio0aabHOM 3KOCHCTEMBI. JlMHAMUYecKoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.

KpyroBopotsl BemectB M OHON€OXMMHMYECKHE LHUKIBI 3JIEMEHTOB (YIJIepojaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B 6uochepe 3emiu. AHTpONOTeHHbIE U3MEHEeHUs B Ouocdepe.

['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHue HpuUpoabl U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak OCHOBA
ycroitunBoctn Omocdepsl. OCHOBa pPalMOHAIBHOTO YIPABICHHS TMPHPOTHBIMH pPECypcaMd W UX

UCIoJIb30BaHue. JlocTHkeHusl OMOJIOTHH U OXpaHa MPUPOIBI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'HA HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHHMS K pe3yJbTaTaM OCBOCHUS
0o0Oy4arolUMUCSl MPOTrpamMM CpelHero oO0miero o0pa3oBaHUS: JIMYHOCTHBIM, METANpPEAMETHBIM U

NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pE3yJbTATOB OCBOEHHUs IpeaMera «bHOJIOrus»  BBIIEIEHBI
CJICTYOIINE COCTABJISIFONINE: OCO3HAHNE O0YUYAIONIMMHUCS POCCUHCKON TPayKIAHCKOW UACHTUIHOCTH —
TOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOIPEAEICHUI0, HAJIMYUE MOTHBALUU K
oOydeHuto OWOJIOTHHU, LEICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH W UCTOPUYECKHUX TPAJAULUI Pa3BUTHUSI OMOJIIOTUYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCSI B CBOCH NEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPHUCYUIMMH CHCTEME OHOJOTHYeCKOro 00pa3oBaHUs, HAIWYHE H3KOJIOTHYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTD KU3HEHHBIC TITAHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUSI IpeameTa «broaorusy 10CTUrarTcs B €AMHCTBE Y4eOHOM
U BOCIHTATEIbHOM  JACATEIBHOCTH B  COOTBETCTBUM C  TPAJAULHMOHHBIMH  POCCHMCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH U JYXOBHO- HPABCTBEHHBIMU LIEHHOCTSAMH, INPUHATBIMU B
o0IIecTBe NpaBWIaAMH M HOPMaMH TMOBEJCHMS M CIIOCOOCTBYIOT IIpolieccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHUS U CAMOPAa3BUTHUS, Pa3BUTUS BHYTPEHHEN MO3ULUHU JTUYHOCTH, TATPUOTU3MA, YBAXKECHUS
K 3aKOHYy M IIpaBOIOPAJIKY, 4YEJIOBEKY TpyJa M CTaplieMy IIOKOJICHHUIO, B3aHUMHOTO YBaXECHUS,
Oepe’KHOr0 OTHOLICHHMsSI K KYyJbTYpHOMY HAcleAHWI0 U TpaJulUsIM MHOTOHAIIMOHAJIBLHOTO Hapoja
Poccuiickoit denepanuu, NpUpOIE U OKPYIKAIOLIEH cpere.

JInaHOCTHBIE pe3yJbTaThl OCBOEHHS Yy4yeOHOro mpeamera «buOJIOTHS» MOIKHBI OTpa)KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYy4YalolUXCsl PYKOBOJICTBOBATbCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OpUEHTAlMi, MO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH,
COOTBETCTBYIOIMX TPAJAULMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOINECTBa, PACIIMPEHHE >KU3HEHHOTO
OMBITa M ONBITA ACATENBHOCTH B NPOLECCE peaJu3ali OCHOBHBIX HANPABJICHHWI BOCIHTATEIBHON
NEeATEIBbHOCTH, B TOM YHUCIIE€ B YACTH:

1)  epascoanckozo socnumanus:

L4 C(bOpMI/IpOBaHHOCTB Fpa)KI[aHCKOﬁ MIO3UIIMH 06yqalomer0c51 KaKk aKTHMBHOTO H



OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06H_[CCTBa;

o OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IPaB M OO0S3aHHOCTEW, yBaKCHHE 3aKOHa MU
IIPaBOIIOPSIKA;
o TOTOBHOCTb K COBMECTHOM TBOPUECKOM IEATETLHOCTH IIPU CO3/1aHUH Y4eOHBIX IIPOCKTOB,

peleHrH y4eOHbIX U MO3HABATEIbHBIX 3371a4, BHIIIOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

o CIOCOOHOCTh OTPEAETSATh COOCTBEHHYIO MO3HMLHUIO IO OTHOIICHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

. YMEHUE YyUYUTBIBaTh B CBOMUX JCHCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIOACH C pa3HBIMU YOSKICHHUAMH, KyJIbTYPHBIMH LEHHOCTSMH U COLHMAJIbHBIM
II0JIOKEHUEM;

o TOTOBHOCTh K COTPYJIHHYECTBY B IPOLIECCE COBMECTHOI'O BBINOJHEHHS Y4YEOHBIX,
IIO3HABATEJIbHbBIX U UCCIIEA0BATENbCKUX 3a1a4, yBaKUTEIBHOIO OTHOIIEHHS K MHEHHIO ONIIOHEHTOB IIPU

O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB 0HOJIOrHYECKOI0 COICPIKAHUA,

. TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;
2) nampuomuuecKo2o 60CRUMAHUA:
. c(hOPMHUPOBAHHOCTH POCCUHCKOM I'PaxTaHCKOW HIICHTUYHOCTH, ITATPUOTHU3MA, YBAKCHHS

K CBOEMY HAapOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHoM, ropioctu 3a CBOW Kpaid, cBoro Ponuny,
CBOM S3BIK U KYJIBTYPY, IPOIIJIOE U HACTOSAIIEe MHOTOHAI[MOHAIbHOTO Hapoaa Poccuuy;

. LIEHHOCTHOE OTHOILIEHHWE K MPHUPOJHOMY HACJIEIUI0 M TaMATHUKAM TPUPOIbI,
nocTuxkeHus M Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

o CMOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHME M pa3BUTHE
OMOJIOTMM, TIOHUMAHUSl 3HAUEHUs OMOJIOTMM B MO3HAHWU 3aKOHOB MPUPOBI, B JKU3HHU 4YEJIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

o uaelHas yOexIEHHOCTb, TOTOBHOCTh K CiHyXeHHo u 3ammre OredecTsna,
OTBETCTBEHHOCTb 32 €ro CyIb0Y;

3) 0YX06HO-HPAGCMEEHHO20 60CNUMAHUA:

. OCO3HAHHWE JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOrOo Hapoaa; c(hOpPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

. CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUSI, OPUEHTUPYSICh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

. OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyIIEro;

L OTBCTCTBCHHOC OTHOHICHHUC K CBOMM PpOJUTCIIAM, CO3JaHUIO CEMbU Ha OCHOBC



OCO3HAHHOTO MPUHATHS [IEHHOCTEW CEMENHOM KNU3HU B COOTBETCTBUM C TPAIULIMSIMU Hapo10B Poccuu;

4) ICMEMUYEeCcK020 60CNUMAHUA:

o ACTETHYECKOE OTHOIIICHUE K MUPY, BKIIFOYAsl SCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

o MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS )KUBOM MPUPOJIBI U €€ LIEHHOCTH;

o TOTOBHOCTh K CAaMOBBIPQKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE MPOSBISATH
KauecTBa TBOPUYECKOU JTHYHOCTH;

5) ¢usuueckozo  eocnumanusn, Gopmuposanus - Kyaibmypvl  300p06bA U
IMOUUOHATLHO20 O1A2ONONYYUA:

o MMOHUMAaHKE U pealln3alus 3I0pOBOro U 6e301acHoro 006pasa )Ku3HM (310pOBOE MUTAHHUE,
COONIOICHNE TUTHEHMYECKUX MPaBHJI U HOPM, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHH U OTHBIXA,
peryisipHas (pu3Mdeckass akTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO Y KOMIICTCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PH3MUECKOMY M NICUXUYECKOMY 3/I0POBBIO;

o MOHMMAaHUE LEHHOCTH MpPaBWJI WHIUBUAYaJIbHOTO W KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIIHUSX, YTPOXKAIOIINX 3I0POBBIO H KU3HU JIFOJICH;

o OCO3HaHUE TOCJIEICTBUN U HENPUSATHS BPEAHBIX MPUBBIYEK (YIMOTpeOJICHUs alKOroJs,

HapKOTHUKOB, KYpEHMUS);

6) mpy006020 60CNUMAHUA:
o TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYIOJIO0HE;
o TOTOBHOCTh K aKTUBHOW  JIEATCIBHOCTH  TEXHOJOTMYECKOW W COIHMAJIbHOMN

HaNpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATh U CAMOCTOSATENBHO BBIMOIHATH TaKyIO
NEeATEIbHOCTb;
. MHTEPEC K pa3InyHbIM cepaM NpodecCHOHATbHON AESITETbHOCTH, YMEHUE COBEPIIATh

OCO3HAHHBIN BLI60p 6yﬂymel71 HpO(l)eCCI/II/I " PpCaJIn30BLIBATH COOCTBEHHBIE JKM3HCHHBIC I1JIaHBbI;

o TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHMIO U CaMOOOPa30BAHUIO HA MPOTSKEHUH BCel
KHU3HH;

7) IKO0J102UYECKO20 60CRUMAHUA:

J HKOJIOTMYECKH IeJIecO00pa3HOe OTHOIIEHUE K MPUPO/IE KaK UCTOYHHKY XKHU3HU Ha 3eMIle,

OCHOBE €€ CYIIIECTBOBaHMS,
. MOBBIIIIEHUE YPOBHS DKOJOTUYECKOW KYJIbTYpPhI: MPUOOPETEHHUE OMbITa TIAHHUPOBAHUS
IMOCTYIIKOB U OIICHKHU NX BO3MOXXHBIX HOCJ'I@)ICTBI/II\/'I JJIsA 01<py>1<a}0111e171 CpEabl,

L4 OCO3HAHHE TJI00AILHOIO XapaKTepa 3KOJIOTHICCKUX HpO6J’ICM n HYTeﬁ HX PCHICHUA;



o CIOCOOHOCTh UCIIOIb30BATh IPHOOPETAEMBbIE IPU N3YUYEHUH OMOJIOTUY 3HAHUS U YMEHUS
IIPU peleHUH MPOo0JIeM, CBSA3aHHBIX C PALMOHAIBHBIM MPUPOJIONOJIB30BaHUEM (COOIIIOICHHE MTPABUI
IIOBE/ICHUS B IPUPOJIE, HAIIPABJICHHBIX HAa COXPAaHEHUE PAaBHOBECHSI B SKOCHUCTEMAaxX, OXpaHy BHJOB,
IKocucTeM, Orochepsl);

o aKTUBHOE HENpPUATHE NEHCTBUM, MPUHOCSIIUX BpEl OKPY KaoLeH MpUpOAHOH cpene,
YMEHHE NPOrHO3MPOBATh HEOJArONpPUITHBIE HSKOJIOIMYECKHUE IOCIEJICTBUS IPEANPUHUMAEMBIX
JEUCTBUH U MPEIOTBpPAILATh HUX;

o HQJINYME PA3BUTOTO SKOJIOTMYECKOTO MBIIIIEHUS, 3KOJOIMUYECKONW KYJbTYpPbl, OIbITa
JEsITeIbHOCTH SKOJIOTHYECKOI HalpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMM B II03HABATEIIBHOM,
KOMMYHHUKaTUBHON M COLIMAIIBHOM MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTHUECKOW AEATEIbHOCTH
9KOJIOTMUYECKOI HaNpaBIEHHOCTH;

8) UEHHOCMU HAYYUHO20 NO3HAHUA:

o c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKU U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOI'O HA JMAJIOre KyJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJIUKYJIbTYPHOM MUDE;

o COBEPIICHCTBOBAHHE  S3BIKOBOM M  UYUTATEIbCKOM  KYyJIBTYpBl KakK  CpeICTBa
B3aUMOJICHCTBHS MEXTy JIFOIbMU U ITO3HAHUS MUPA;

. MMOHMMaHHUE CHelU(PUKH OMOJOTMHM KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHAIBFHOTO HAyYHOI'O MBIIICHHUS, CO3/1aHUH 1IEIOCTHOTO MPEACTABICHUs 00 OKpY’KaIOIIeM MUpe
KaK O €IMHCTBE INPUPObI, YEJIOBEKa M OOIIECTBAa, B MO3HAHUU NPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodiieM COXpaHEeHUs IPUPOJTHOIO PABHOBECUS;

o yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJIs1 COBPEMEHHOM IIMBUIIU3AIMH: 00eCTIeYeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JAHNE MEPCIIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX peliaTh
pecypcHble TpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA MMy TeH BbIX0/1a U3 III00ATBHBIX HKOJIOTHYECKUX
npobieM M obecreueHus: mepexoja K yCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

o 3aMHTEPECOBAHHOCTD B MOJyY€HUU OMOJIOTMUYECKUX 3HAHUH B LEJISIX TOBBIIICHUS 0011l
KYJbTYpPBl, €CTECTBEHHO-HAy4YHON IrPaMOTHOCTH, KaK COCTAaBHOM 4acTH (YHKIIMOHATbHON TPAMOTHOCTH
oOyyaromuxcs, GopMHPYEMO TPU U3yUEeHUH OMOIOTUH;

o MIOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCIIOJIb30BaTh MOJIydaeMble 3HAHU JUIs aHaIu3a U 00bSICHEHUS SBJICHUH OKPY KAOIIETO

MHpa U IMPOUCXOAAINIUX B HEM PI3M€HCHPII>1, YMCHHUC ACJIaThb 000CHOBAHHEIC 3aKJIIOUYCHHUS HA OCHOBE



Hay4YHBIX ()aKTOB ¥ UMEIOIIUXCS TaHHBIX C IIEJBIO MOJIyYEeHHUs JOCTOBEPHBIX BBIBOJIOB;

. CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BAaTh OHOJOTMYECKHE 3HAHUS I PELICHHS
po0JIeM B peabHBIX KU3HEHHBIX CUTYallUsX;

. OCO3HaHHE LIEHHOCTU HAyYHO! JI€ATEIbHOCTH, TOTOBHOCTh OCYILIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

. TOTOBHOCTb U CHOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHUIO M CaMOOOpPa30BaHMIO, K

AKTUBHOMY ITOJIYUYCHUIO HOBBIX 3HAHHUH 110 OMOJIOTUH B COOTBETCTBUH C KU3HEHHBIMU HOTp€6HOCTSIMI/I.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeranpenmeTHsle pe3yJbTaThl OCBOGHHsS YydeOHoro mpeamera «buosnorus» BKIHOYAIOT:
3HaYMMble i1 (OPMHUPOBAHHUS  MHPOBO33PEHHUS  OOYYAIONIMXCS  MEKAUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOLIEHAYYHbIE MOHATHS, OTPaXKaroIIMe IEJIOCTHOCTh HAyYHOH KapTUHBI MUpa U
crienn(UKy METOI0B IIO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPIUs, SIBJICHHE,
mporecc, CHCTeMa, HaydHbId (aKkT, TPHUHIUN, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAOII0ACHNE, H3MEPEHHE, SKCIIEPUMEHT U IPYTUX ), yHUBEpCaIbHbIE yueOHbIC NeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKAaTHUBHBIC, pEryJsATHUBHbIE), oOecrneuuBaromiue (GOpMHpPOBAHUE
(YHKIMOHATBHOM TPaMOTHOCTH M COLHMAIBHOW KOMIETEHIMM OO0y4YalolIUXCs, CIIOCOOHOCTb
0o0y4aroluXxcsl HCIOJIb30BATh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U
YHUBEpCAJIbHbIE yueOHbIE IEHCTBUS B I03HABATEIBHON U COLMAIBHOMN MPAKTHKE.

MertanpenmeTHble pe3ybTaThl OCBOEHUS MPOTrPAMMBI CPETHETO OOIIEro 00pa30BaHMs TOJIKHbI
OTpaXkaTh:

Osnaoenue YHUBepcaibHovlmu yueénbmu HO3HABAMEIbHLIMU OCUCMBUAMU:

1) bazoevle nocuyeckue 0etucmeus:

o CaMOCTOSITENTLHO (POPMYITUPOBATh M aKTyalIH3HpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

o WCMOJNIb30BaTh TPHU OCBOCHWM 3HAHUW TPHUEMBI JIOTUYECKOTO MBINIICHUS (aHaIu3a,

CUHTE3a, CpaBHEHMs, Kiaccu(puKanuu, oOOOLIEHHS), PACKPHIBATh CMBICI OHOJOTHYECKUX MOHSITUN
(BBIOENIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMU NOHATHUAMH);

o ONIPEAEIATh LIENIN JEATENbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUM UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIBHOCTH C IIOCTaBICHHBIMH LIEISAMU;

. HCIOJIb30BaTh OWOJIOTMYECKUE TMOHATHS i OObsICHEHUsI (AaKTOB U SIBICHUN >KUBOMN



TIPUPOIBL;

o CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC, ICIyKTUBHBIC, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUMS B PACCMATPUBACMBIX SIBIICHUSAX, (OPMYIUPOBATH BHIBOIBI
Y 3aKIJIFOUCHUST;

o MPUMEHSTh CXEMHO-MO/ICTIbHBIE CPEJICTBA ISl IPECTABIICHHUS CYIIECTBEHHBIX CBSI3CH U
OTHOIICHUH B H3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TaKkKe IPOTHUBOPEUU pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

o pa3pabarbiBaTh IUIaH pEIICHUS MPOOJIEMbI C YYE€TOM aHalW3a HMMEIOUIHXCS
MaTepHALHBIX U HEMAaTEePHUATbHBIX PECYpPCOB;

o BHOCHUTh KOPPEKTUBBI B JCSATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OLICHUBATh PHCKH MOCIICICTBUI NESITEIbHOCTH,

o KOOPJIMHHUPOBATh W BBINOJHATH Pa0OTy B YCIOBHSIX PEATBHOTO, BHPTYaILHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

o pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX MTPOOJIeM.

2)  6azosvie uccued08amenbeKue Oeucmeus.

o BJIQJICTh HABBIKAMH YY€OHO-HCCIICIOBATEIILCKON M POCKTHOM JIeATEILHOCTH, HABBIKAMU
paspenieHus npoodiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IMIOMCKY METOJIOB PELICHHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

o WCIOJIb30BaTh PA3JIMYHBIC BUBI JICATEIHLHOCTH TIO TOJYYCHHUIO HOBOTO 3HAHHS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMCHCHHIO B YUCOHBIX CHTYAIIHSIX, B TOM YHCIIC PU CO3/IaHUN
y4eOHBIX U COI[MAIBHBIX TPOEKTOB;

o dbopMUpOBaTh HAy4YHBIA THN MBIIJICHUS, BIaJE€Th HAYYHOW TEPMHUHOIOTHEH,
KITFOUEBBIMH MOHSATUSIMHU U METO/IaMU;

o CTaBUTHh U (OPMYJIHUPOBATH COOCTBEHHBIE 33J]a4d B 00Pa30BATEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

o BBISIBJISITh TPUYMHHO-CIICICTBEHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/lady, BBIIIBUTaTh
TUMOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

o aHAJIM3WPOBATh TIOJyYCHHBIC B XOJE pEIICHUS 3aJadll pPe3yJIbTaThl, KPUTHUYCCKH
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

o JaBaTh OIEHKY HOBBIM CHUTYAIUsAM, OIEHUBATH IPUOOPETEHHBIHN OITBIT;,

L OCYHICCTBJIATH HeHeHaHpaBHeHHBII\/’I IMOUCK IIEPEHOCA CPCIACTB U crmoco0oB )Iel\/’ICTBI/ISI B



poeCCHOHANIBHYIO Cpey;

. YMETh I[EPEHOCHUTh 3HAaHUS B T[IO3HABATEIbHYIO M TPAKTHUYECKYIO OOJIACTH
KU3ZHEEATEIIBHOCTH;

. YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

o BBIIBUTAaTh HOBBIE WJEH, IIpeJlaraTb OPUTHMHAIbHBIE NOAXOJAbl U PEIIEHUs, CTaBUTh

npoOIeMBbl U 3a1a4H, JOITYCKAIOINE aTbTePHATHBHBIC PEIICHHS.

3) paboma ¢ ungopmayuei:

o OPHEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOPMALUU (TEKCTe y4eOHOTro mocoous,
HAYYHO-TIONYJISIPHOM JINTEpaType, OMOIIOTHYECKUX CIOBApsAX U CIPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3ax
IaHHBIX, B HTEpHETE), aHAIM3HPOBaTh MH(MOPMAIMIO PA3IMYHBIX BHIOB U (OPM HpEACTaBICHHS,
KPUTHUYECKH OLIEHUBATH €€ JIOCTOBEPHOCTh M HEIPOTHBOPEUYNBOCTH;

o (dbopMyaHpOBaTh 3aMPOCHl U TMPUMEHATH Pa3IMYHBIE METOJBI NPU TOUCKE U OTOOpE
Ononornyeckoit nHGpopManru, HEOOXOJMMOM IS BBIIOJHEHUS YUeOHBIX 3a/1a4;

o NpUOOPETATh ONBIT UCIOJIL30BAHUS MH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIbTYpPY aKTHBHOT'O HUCIIOJIB30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;

o CaMOCTOSITENTLHO BBIOMpATh ONTUMAIBHYIO (DOpMY NPEACTABICHUS OWOIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH);

o WCTIOJb30BaTh HAYYHBIM SI3IK B KA4eCTBE CPEACTBAa NpU paboTe ¢ OMOIOTHYECKOi
nHpOpMaNKei: MPUMEHSITh XUMUYECKHe, ((PU3NIECKHE K MaTeMaTHYECKIE 3HAKU U CHMBOJTBL, (POPMYIIBI,
ab0peBuaTypy, HOMEHKJIATYpy, UCIOIB30BATh U MPEO0OPA30BBIBATH 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA
HarJISHOCTH;

o BJIAJICTh HAaBBIKAMH pPAclO3HAaBaHHWA M 3alIUTHl HMHGOPMAIMH, HH(POPMAIMOHHOM
0€301aCHOCTH JIMYHOCTH.

Ognadenue ynugepcanbHblMu KOMMYHUKAMUGHBIMU OCIICIGUAMU:

1) obwenue:

o OCYIIECTBIISITH KOMMYHHKAIIUHU BO BCEX c(hepax KU3HU, aKTUBHO yJaCTBOBATh B JAHAJIOTE
WJIH TUCKYCCHH TIO CYIIECTBY 00CYKIaeMOil TeMbI (YMEHHE 3a/1aBaTh BOIIPOCHI, BEICKA3bIBATH CYKIACHHUS
OTHOCHTEIIFHO BBITTOJTHEHHUS TIPE/IIaraeMoH 3a/1a4i, y9UTHIBATh HHTEPECHI U COTIIACOBAHHOCTD TIO3HITUI
APYTHX YYaCTHUKOB JJHATIOTA HIIH JUCKYCCHH);

o pacno3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHWS, MOHUMATh 3HAYCHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHS KOHMIMKTHBIX CUTYalluil, yMETh CMT4aTh KOH(PIUKTHI H BECTU

MIEPETOBOPHI;



o BJIAJIETh Pa3JIMYHBIMH CIIOCO0aMH OOIIEHUS U B3aMMOJCHCTBUS, TIOHUMATh HAMEPEHHUS
AOpYyTUX JIOJIeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHWE K COOECeHMKY M B KOPpPEKTHOH (opme

(GhOopMyJIUPOBATH CBOU BO3PAKEHUS;

. Pa3BEPHYTO W JIOTUYHO M3JIaraThb CBOIO TOYKY 3PEHHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) COBMECMHAsL 0esAMENbHOCMb!

. MMOHUMATh U HCII0JIh30BaTh MPEUMYIIIECTBA KOMaHIHON U MHANBUIYJIbHON PabOThI Mpu

peleHn OUOIOTHYECKOi PobIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MMPUMEHEHHSI TPYIIIIOBBIX (GOpPM
B3aMMOJICHCTBHS TIPH PELICHUH yueOHOH 3a/1auu;

o BBIOMpATh TEMAaTHKY M METOJIbl COBMECTHBIX JCHCTBHUI C y4ETOM OOIIMX MHTEPECOB, U
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTUBA;

o NPUHUMATh LEJIA COBMECTHOM JeATEeIbHOCTH, OPraHW30BBIBATH W KOOPIAMHHUPOBATH

JIEVCTBUSA MO €€ NOCTIIKEHUIO: COCTABIIATh IUIaH ASHCTBH,

o pactpeelNaTh PO C y96TOM MHEHUH YYaCTHUKOB, 00CYK/IaTh Pe3yIbTaThl COBMECTHON
padoTHI;
o OIICHUBATh KAY€CTBO CBOETO BKJIA/Ia M KAXKIOT0 YYaCTHHKA KOMaH/IbI B OOIIHI pe3yIbTaT

110 pa3paboTaHHBIM KPUTEPUSIM;

o Ipe/jaraTb HOBbIE NMPOEKTHI, OLIEHUBATh MJIEU C MO3UIUM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

o OCYIIECTBIISATh MO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIUATUBHBIM.

Osnaodenue yHuepcanbHoIMu pPe2yIamueHbIMU 0eiUCmeUAMU:

1) CAMOOp2aHU3aAYUSL:

o UCIOJIb30BaTh OMOJOrMYECKHE 3HAHMS JUIs BBIABICHHMS NpOOJIEM MU HUX pELICHUs B
KM3HEHHBIX M YUE€OHBIX CUTYyallUsX;

o BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11eJIEBbIE U CMBICIIOBbIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOUIEHMIO K >XMBOW IPHUPOJE, CBOEMY 3J0POBBI0 M 3/I0POBBIO
OKPYKarOIIHX;

o CaMOCTOSITENIbHO OCYIIECTBIIATh MIO3HABATENbHYIO JIE€STEIbHOCTD, BBISBISTH MIPOOIIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJlaull B O00pPa30BATEIBHOM NEATENHHOCTH M JKU3HEHHBIX
CUTYalUsX;

L4 CaMOCTOATCIIBHO COCTABJIATD I1JIaH PCIICHU HpO6HeMH C y‘-IéTOM HMCIOIUXCA pECYPCOB,



COOCTBEHHBIX BO3MOXKHOCTEH M MPETOYTCHHIA;

. JIaBaTh OLIEHKY HOBBIM CUTYaIIMIM;

. paciupsaTh paMKH Y4eOHOTO TpeaMeTa Ha OCHOBE JUYHBIX MPEANOYTCHUMN; J1elaTh
OCO3HAHHBII BBIOOP, ApIryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

. OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

. crocoOcTBOBaTh (HOPMHUPOBAHUIO U MPOSIBICHUIO IMUPOKONH HPYAUIMH B Pa3HBIX
o0acTax 3HaHUH, OCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHMPOTb:

. JIaBaTh OLIEHKY HOBBIM CUTYAIlMsiIM, BHOCUTb KOPPEKTUBHI B JEATEIHLHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;

. BIIQJICTh HaBBIKAMH I[IO3HABATEIIBHOH pe(JICKCUM KaK OCO3HAHHS COBEPIIACMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOILIECCOB, WX PE3YyJIbTATOB M OCHOBAHHM, HCIOJb30BaTh IPHUEMBI

peduiekcuu I OIICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

o yYMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 110 UX CHIKCHHUIO,
o MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPH aHAIN3E PE3YJIbTATOB JIEATCILHOCTH;
3) npuHsmue ceos u Opyeux:

. MPUHUMATD ceOs, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

° MPUHUMATHh MOTHBBI U a@pTYMEHTBI JPYTHX TIPH aHAIHU3E PE3YJIbTATOB JCITCILHOCTH;
° MIpU3HABaTh CBOE MIPAaBO U MPABO APYTUX HA OMINOKU;

. pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYrOro YeJIoBeKa.



INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3yabTaThl ocBoeHust nmporpamMbl COO mo Ouonornu Ha 06a30BOM ypOBHE
BKJIIOUAIOT crienuduueckue s yueoHoro npeameta «bruonorus» HaydyHble 3HAHUS, yMEHHSI U CITIOCOOBI
JNEHCTBUI O OCBOCHMIO, MHTEPIIPETAllMd U MPEoOpa3OBaHHUIO 3HAHUMN, BUIBI JEATEIBHOCTH IO
MOJTyYCHHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHWH B Pa3IMYHBIX yYEOHBIX CHUTYyalUsX, a TaKkKe B
peanbHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX ¢ OMojorueid. B mporpamme mpeaMeTHbie pe3ylbTaThl
MIpeICTaBJICHbI 110 roJjaM 00yUeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOeHUs yueOHoro mpenmera «buonorus» B 10 kiacce MOMKHBI
OTpaXkaTh:

o c(OPMHPOBAHHOCTh 3HAHUWA O MECTE W POJIM OMOJOTHHM B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HAyK, B ()OPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO- HAyYHOW KapTUHBI MHUpa M
HAy4YHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouooruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl pEeLICHH )KU3HEHHBIX 3a/1a4;

o YMEHHE PACKpBIBaTh COJIepKaHue OMOIOTMYECKUX TEPMUHOB U IOHATUHN: )KU3Hb, KJIETKa,
OpranusM, Meradoju3M (0OMEH BELIECTB M MPEBpAIICHHE SHEPrHH), TOMEOCTa3 (CamMOperyJsius),
YpOBHEBasi OpraHU3alUs )KUBBIX CHCTEM, CAMOBOCIPOU3BEACHNE (PETIPOIYKIIHSI), HACIECICTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

. yMEHUe Hu3jaraTb OMOJIOTHMYECKHE TeOpuu (KJIETOUHasi, XpOMOCOMHas, MyTallMOHHas,
LEHTpaJIbHAs 1I0TMa MOJIEKYJIsIpHOI Ononorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u
yueHHs: (O LIEHTpax MHOrooOpa3us W HPOMCXOXAEHHUS KyIbTypHbIX pacteHuii H. M. Basuiosa),
OIpeIeNIATh TPAHULBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

o YMEHHE BIaJIETh METOIaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOIEHNE W ONTHCAHNE
KHBBIX CHCTEM, ITPOLIECCOB U SBJICHUN, OpraHu3alus U MpoBeJeHne OMOJOTHUECKOro IKCIepUMEHTa,
BBIJIBKCHHE THITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCIEIyeMBIMH BETMYMHAMH, OOBSICHEHNE
MOJTyYSHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSTHH, TEOPUH M 3aKOHOB, YMEHHE JIEJaTh
BBIBO/Ibl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJIbTaTOB;

o YMEHHUE BBIACTATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK NMPOKAPHOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHW3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEIIECTB U
NpeBpallleHus] PHEPTUU B KJETKe, (POTOCHMHTE3a, IUIACTUYECKOTO M DJHEPreTHMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOAOTBOPEHHS, PAa3MHOXKCHUS, WHIUBUAYAIGHOTO pa3BUTH
opraHu3ma (OHTOTEHE3);

L4 YMCHUC ITPUMCHSATD ITOJYUCHHBIC 3HAHUA JIA 0OBSICHEHHS] OMOJIOTUYECKUX IponecCoB U



SIBIIGHUHM, JUIsl MPUHATHUS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOW >KM3HHM C ILIENbI0 OOecredeHus
0€30MaCHOCTH CBOETO 370POBbSI M 3/I0POBBSI OKPY)KAIOLINX JIIOJIEH, COONIOICHUSI HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYXKAIOWIEH NPUPOAHON cpede, MOHMMAaHUE HEOOXOIUMOCTH HCIHOIb30BaHUA
JOCTUKEHHUIM COBPEMEHHOM OMOJIOrUU U OMOTEXHOJIOTUH IS PAllMOHAIBHOTO IPUPOIONOIH30BAHUS;

o yMEHHE pelaTh 3JIEMEHTapHble TIeHEeTHYECKHWE 3aJayd Ha MOHO- M JAUTHOpUIHOE
CKpEIlMBaHUE, CICINIEHHOE HACJIeI0OBaHHE, COCTABIATH CXEMbl MOHOTHOPHUJIHOTO CKPELIMBaHUS IS
IIpe/icKa3aHus Hacle10BaHus IPU3HAKOB Y OPraHU3MOB;

. YMEHHUE BBITIOIHATH JIAOOPATOPHBIE U NMPAKTUYECKHUE pabOThl, COOMIOAATh MpaBHiIa MPH
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000PYI0OBAHUEM;

o YMEHHE KPUTHYECKH OIICHWBATH U MHTEPIPETUPOBATH HHPOPMAIHIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOLIYIO0 IICEBAOHAYUHbIE 3HAHUS U3 PA3IMYHbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM
nHpOpMAaINY, HAYYHO-TIOMYJISIPHBIE MaTE€pPHUaibl), STUYECKUE ACTIEKThI COBPEMEHHBIX MCCIICTOBAHUHA B
OHMOJIOTHH, MEUIIHE, OMOTEXHOIOTHH;

o YMEHHE CO3/1aBaTb COOCTBEHHBIE NHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas
OMOJIOrMYecKyl0 MH(QOpPMALMIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO HCIIOJIb30BATh MOHSTUIHHBIN
anmnapat OMOJIOTHH.

[IpenmeTHbIE pe3yibTaThl OCBOEHUs yueOHoro npenmera «buonorus» B 11 kiacce MOMKHBI
OTpaXkaTb:

o c(OpMHUPOBAHHOCTH 3HAHHI O MeCTe M POJU OUOJIOTUM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHpPOBAaHMH COBPEMEHHOW €CTECTBEHHO- HAy4HOH KapTHHBI MHUpa U
HAy4YHOTO MHPOBO33PEHHUS, O BKIIAJE POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouooruu, (PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl pEeLICHUs )KU3HEHHBIX 3a/1a4;

o YMEHHUE PACKPBIBATh COJACp)KaHUE OHOJOTMYECKHUX TEPMHUHOB U TIOHSATHI: BUJ,
MOMYJISIMS, T€HO(OH I, SBOJIONMS, IBMXKYIIHUE CHIbI ((PaKTOphI) SBOIIONUHU, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, BHJI000pa30BaHUE, DKOJOTUYECKUE (PAKTOPBI, IKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTHI,
PEAYLEHTHI, IIeH MUTAaHUs, SKOJIOTHIeCcKas MupamMuaa, OuoreoreHos, ouocdepa;

o yMEHHE Wu3JaraTth Ouoiorndeckue Teopuu (dBomrounoHHass Teopuss Y. JlapsuHa,
CHUHTETHYECKAsi TEOPHs IBOJIIOIMHN), 3aKOHBI X 3aKOHOMEPHOCTH (3apojsiieBoro cxojctsa K. M. bapa,
YepeZoBaHUs TJIaBHBIX HampaBleHU# u myteid spomroruu A. H. CeBeprioBa, yuenus o 6uochepe B. U.
Bepnasckoro), onpenensiTe TpaHUIlbl UX MPUMEHUMOCTHU K JKUBBIM CHUCTEMaM;

. yMEHHE BJaJIeTh METO/IaMU HAy4YHOT'O [TO3HAHUS B OMOJIOTUU: HAOIIOJEHNE U ONMCaHUE
KHUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI, OPraHU3alMsl U IPOBEJCHHE OMOIOTUYECKOT0 dKCIIEPUMEHTA,

BBIJIBUYKCHHUE THIIOTE3bI, BBIABICHUC 3aBUCUMOCTH MCKAY HCCICAYCMBIMH BCIMYHMHAMU, 00BsICHEHHE



MIOJIyYEHHBIX PE3YyJIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITUH, TEOPUH M 3aKOHOB, YMEHHUE JIEaTh
BBIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YJIbTaTOB;

o YMEHHUE BBIJACIATh CYLIECTBEHHBIC NPU3HAKH CTPOCHHS OHOJOTHUYECKUX OOBEKTOB:
BUJIOB, TOIYJISAIUA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOTCOIEHO30B U 3KOCHUCTEM,
0COOEHHOCTH MPOLIECCOB: HACIEACTBEHHON N3MEHUUBOCTH, €CTECTBEHHOI0 0T00pa, BU000pa3oBaHus,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB, JAEHUCTBHUS 3KOJOIMUYECKMX (DaKTOpOB Ha OpraHu3Mbl, IepeHoca
BEUIECTB M II0TOKA JHEPrMM B 3KOCHUCTEMAX, AHTPOIOICHHBIX HM3MEHEHHMH B 3KOCHUCTEMaxX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B buocdepe;

o YMEHHE PUMEHSTh [OJYyYEHHbIE 3HaHUS ISl 00BsACHEHHs OMOJIOIMYECKHUX MPOLIECCOB U
SIBIICHUHM, ISl TIPUHSTHS TPAKTHYECKUX PEIICHUH B MOBCEAHEBHOW >KM3HHM C IIENBI0 OOECTIeUeHUs
0€30IIaCHOCTH CBOETO 370POBbsl M 3/10POBbSI OKPY)KAIOLIUX JItOJEH, COONI0/IEHHsI HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYXXAIOLIEH NpUpPOAHON cpeae, MOHMMaHUE HEOOXOAMMOCTU HCHOJIb30BAHUS
JOCTUKEHUIM COBPEMEHHOM OHMOJIOrUHU JUIsl PallMOHAIBHOIO IPUPO/I0NOIb30BaAHUS;

o yYMEHHE pelaTh JIEMEHTapHble OMOJIOTMYECKUE 3a/1auM, COCTaBJISTh CXEMbI IEpeHoca
BELIECTB U SHEPTUU B d3KocHcTeMax (L[eny MUTaHus);

. YMEHHE BBINOJHATH JIA0OPAaTOPHBIE U MPAKTUUECKUE pabOThl, COOMIOAATH IPpaBUiia IpU
pabote ¢ y4eOHBIM 1 1a00paTOpHBIM 000pyI0OBaHUEM;

o YMEHHE KPUTHYECKU OICHWBATh M MHTEPIIPETUPOBATH WH(POPMAIHIO OHOIOTHIECKOTO
CoJIepKaHusl, BKIIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
uHbOpMallUY, HAy4YHO-TIOMYJISIpHBIE MaTepHajbl), paccMaTpUBaTh TIJIO0AIBHBIE HKOJOTHYECKUE
poO6JIEMBI COBPEMEHHOCTH, (HOPMUPOBATH [0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

. YMEHHE CO03/]aBaTb COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
OMOJIOTNYECKYI0 MH(POPMALIMIO U3 HECKOJbKUX HCTOYHUKOB, IPAMOTHO MCIOJB30BaTh MOHATUHHBIN

anmapaT OUOJIOTHH.



TemaTnueckoe niianupoanue 10 kiace

Ne Pazgen KoanuyecTBoO
JacoB
1 | buomorus xak Hayka 2
2 JKuBBIE CHCTEMBI M IX OpraHu3aIus 1
3 | XUMUYECKU COCTaB U CTPOCHUE KIIETKU 8
4 KuzuenesrebHOCTh KIIETKH 6
5 | Pa3MHOXeHUE U MHAUBUIYAJIbHOE Pa3BUTHEOPTaHU3MOB 5
6 | HacrnencTBeHHOCTh U M3MEHYMBOCTHOPTaHU3MOB 8
7 Cenekiust opraHu3MoB. OCHOBBIOMOTEXHOJIOTUH 4
Htoro 34
TemaTnueckoe miianupopanue 11 kiace
Ne Paznen KoauuecTBO
JacoB
1 DBOJIIOIIMOHHAS OMOJIOTHS 9
2 | Bo3HMKHOBEHHE U pa3BUTHE KU3HU Ha3emiie 9
3 | Opranusmsbl 1 OKpy>Karolias cpeaa 5
4 Coo011ecTBa U DKOJIOTHYECKAE CUCTEMBI 11
Htoro 34




