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HOACHUTEJBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl M0 OHOJOTHH TEOPETHUYECKYIO OCHOBY ISl ONPEICTCHHS MOIX0J0B K (DOPMUPOBAHHIO COJCPIKAHUS YIEOHOTO
npeamera «buosorus» cocraBunu: koHuentyanbHbie mosioxkeHuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JI€H, COJEp)KaHMs, PEe3yJIbTaTOB
oOy4yeHuss U TpeOOBaHMU K YPOBHIO IOATOTOBKH BBITYCKHHKOB, MOJOXEHHA OO0 OONIMX IENIX W NPUHIMIAX, XapaKTePHU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpefHero ooduiero odpazoBanusi B Poccuiickoit denepanuu, a Takxke IMOJIOKEHUS O creuu@uke OMOJOTHH, €€ 3HAUEHHUU B
MO3HAHUH JKUBOW TIPUPOIBI M 00ECIIEYCHNH CYIIECTBOBAHUS YelioBeueckoro obmiecta. CoOrilacHO Ha3BAaHHBIM TOJIOKEHHSIM, OIPEIeSICHbl OCHOBHBIC
(GyHKIMM porpamMMbl 10 OHOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no Ouosioruu 1aéT MpencTaBiIeHHUE O LEesAX, 00 00uel cTpareru oOy4eHus, BOCOIUTAHUS M Pa3BUTHUS 00YYarOLIUXCsl CPECTBAMU
yuebHoro mpenmera «buosorusy», ompenenser o0sM3aTENbHOE MPEIMETHOE COAEpIKaHUE, ero CTPYKTYpY, pachpeieieHHre 1O pasfesiaM U TeMam,
PEKOMEHyeMYIO MOCIIEIOBATEIbHOCTh M3YUEHHUS Y4eOHOrOo MaTepuayia ¢ YYETOM MEXKIPEJAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH
00pa3zoBaTeNIbHOTO MPOIIECcca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromnXCsl.

B nporpamMme mo OMOJIOTHH Tak)Ke YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JTMYHOCTHBIM, METAIPEIMETHBIM U IPEAMETHBIM Pe3ylIbTaTaM
00y4eHus B pOpMHUPOBAHUN OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIILHON JIEITEILHOCTH/YIeOHBIX ACHUCTBUM OOYJArOIINXCS TT0 OCBOCHHUIO COJICPIKAHMS
OMOJIOTHYECKOTO 00pa30BaHMUsI.

B mporpamme mo 6uonoruum (10—11 xmaccel, 6a30BbIl YPOBEHB) PEATM30BaH MPUHIIUAI MPEEMCTBEHHOCTH B M3yYCHUHU OMOJIOTHH, Onaromaps
yeMy B HEH MpOCMaTpUBAETCsl HANpPaBJIEHHOCTh Ha Pa3BUTHE 3HAHUM, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS,
LEHHOCTHBIX OpPUEHTAIMM JMYHOCTH, DKOJOTHYECKOTO MBIIIJICHHS, IMPEACTaBICHUH O 3J0pOBOM 00pa3e XKHU3HU U OepeXHbIM OTHOIICHHEM K
OKpyxaromei nmpupoHoit cpene. [loatomy Hapsay ¢ u3ydeHueM oOLIeOUONIOTUYECKUX TEOPUH, a TaK)Ke 3HAHUM O CTPOEHUH KUBBIX CHUCTEM Pa3HOTO
paHra 1 CyIiHOCTH OCHOBHBIX MPOTEKAIONINX B HUX MPOIIECCOB B MIPOrpaMMe 10 OMOJIOTUU yJIEJIeHO BHUMAHHUE HCIIOIb30BAHHUIO MOJTyYEHHBIX 3HAHU U
B TOBCEIHEBHOM HW3HU JUIsl pELICHUs MNPUKIAJHBIX 33Jay, B TOM 4HCIE: NMPOQPHIAKTUKH HACIEIACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO -
FeHEeTUYECKOTO KOHCYJIbTUPOBaHMsI, 000CHOBAHHUS 3KOJOTUYECKH 1IEJIECO00Pa3HOT0 MOBEACHHUS B OKpYXKAIOIIe MPUPOJAHON cpefie, aHaIn3a BIUSHUS
XO3SIICTBEHHOW JEATEIbHOCTH YEJOBEKa Ha COCTOSHUE TMPUPOIHBIX M HCKYCCTBEHHBIX JKOCUCTEM. YCHJIEHME BHUMaHHUS K MPUKIATHON
HAIMpPaBJIEHHOCTH yueOHOro mpeamera «buosorus» MpoAUKTOBAHO HEOOXOAMMOCTHIO 00ECIEUEeHMs YCIOBUN Ui PEIUICHHs OJHON M3 aKTyalbHBIX
3a/la4 MIKOJBLHOTO OHOJOTHYECKOr0 00pa3oBaHWs, KOTOpas MpedrnojaraeT (GopMHpoBaHHE y OOy4alOMIMXCS CIOCOOHOCTH aJaNnTUPOBAThCA K
W3MEHEHUSM TUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHEe cpeaHero ooOiiero oOpasoBaHHs 3aHMMaeT BaxHoe MecTo. OHa obOecreunBaeT (GOpPMHUPOBAHHE Y OOYYArOMIMXCS
MIPEJICTaBICHU O Hay4yHOW KapTUHE MHpa, paclIupsieT U o0oOMIaeT 3HAHUS O JKMBOW HpUPOJE, €€ OTIMYMTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHu3allii M 3BOJIIOLMH, CO3Ja€T YCIOBUS JUIsA: MO3HAHHS 3aKOHOB >KUBOM Mpupoabl, GopMUpOBaHUs (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB
3JI0pPOBOTO M 6€3011acHOr0 00pa3a )KU3HU, IKOJOIMYECKOT0 MBIIIICHHS, IEHHOCTHOTO OTHOILIEHUS K KHBOU MPUPOJIE U YEIOBEKY.

bonbmoe 3HaueHume OHOJOrMs HMMeEET TakXkKe Ui pPELIeHUs BOCIUTATENbHBIX M PA3BUBAIOIIMX 33/ad CpelHero oouiero ooOpa3oBaHus,
couuanuzauuu obydarouuxcs. M3ydenune Ouonoruu oOecrmeyuBaeT yciIOBHs Ui (OPMHUPOBAHMS MHTEIIEKTYaJlbHBIX, KOMMYHUKAIIMOHHBIX H
MH(POPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYpHl, CIIOCOOCTBYET MHTErPALlUN OMOJIOTMYECKUX 3HAHUN C MPEJCTABICHUAMHU M3 JPYrUX y4eOHBIX



MPEIMETOB, B YaCTHOCTH, (DU3HUKH, XUMHUH U Teorpadun. HazBaHHBIC TOJIOKEHUS O TMpeJHA3HAYCHUU Y4eOHOTO mpeamera «BHoIorusy CoCTaBHIH
OCHOBY JUTSI OTIPEICIICHHSI ITOAX0I0B K OTOOPY M CTPYKTYPUPOBAHUIO €TI0 COJCPKAHUS, MPEACTABICHHOTO B IMIPOrpaMMe 10 OUOJIOTHH.

Otb6op conepxanus ydeOHOTO TpeameTa «buosnorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TMO3HIMHA KYyIbTYPOCOOOPAa3HOrO IMOIX0/a, B
COOTBETCTBUHU C KOTOPBIM OOyYaromMecs TOJKHBI OCBOWTH 3HAHHS M YMCHHS, 3HAUYUMBIC JUISI (POPMUPOBAHUS OOIMIEH KYIBTYPHI, OMPEACIISIONINE
aJICKBaTHOE TIOBEJICHUE YEJIOBEKAa B OKPYXKAIOIICH MPHUPOJHON Cpelie, BOCTPEOOBAHHBIC B IMOBCEAHCBHOW JKM3HHU M TPAKTHUYECKOW AEATECIHLHOCTH.
Ocoboe MecTo B 3TOH cHCTeMe 3HAHWW 3aHMMAIOT 3JIEMEHTHI COJCp)KaHHS, KOTOPBIE CIIY)KaT OCHOBOW JUIsi (POPMHUPOBAHUS MPEIACTABICHUH O
COBPEMEHHOUW E€CTECTBCHHO-HAYYHOH KapTHHE MHpa W IEHHOCTHBIX OPUCHTAIMSAX JMYHOCTH, CIIOCOOCTBYIOIIUX TyMaHW3AWH OHWOJIOTHYECKOTO
o0pazoBaHwUsI.

CTpyKkTypHpOBaHHUE COJIEpKaHUs YIeOHOT0 MaTepralia B MPOrpamMMe 10 OMOJIOTHH OCYIIECTBIICHO ¢ YIETOM MPHOPUTETHOTO 3HAYCHUS 3HAHHMA
00 OTIMYUTENBHBIX OCOOCHHOCTSIX XHBOW MPHUPOJIBI, O €€ YPOBHEBOW OpraHW3alliy M DBOJIONUU. B COOTBETCTBHUU C 3THM B CTPYKTYpe Y4eOHOTO
npenMera «buoJoTHS» BBIICICHBI CICIYIONIHE COJACpXkKaTelbHble JTUHUHU: «buoyorus kak Hayka. MeTonsl HaydHOTO TO3HaHUs», «KileTka kak
Ouosormdeckas cucreMay, «OpraHu3M Kak Ouojiormdeckas cuctema», «CHCTeMa W MHOTOOOpasue OpPraHHYeCKOTO MHUpPa», «DBOJIIOIHS >KABOH
MPUPOJIBIY, «DKOCUCTEMBI M MPUCYIINE UM 3aKOHOMEPHOCTH.

enp w3ydenwmst ydeOHOTO TpeaMera «bwonorws» Ha 0a30BOM YpPOBHE — OBIIAQJICHHE OOYYAOIIUMHUCS 3HAHUSIMH O CTPYKTYPHO-
(YHKIIMOHATLHOW OpraHU3alliy JKMBBIX CHCTEM Pa3HOTO paHra M MpUOOpPETCHHE YMEHHMH WCIIOJIB30BAaTh 3TH 3HAHUS I TPAMOTHBIX JICHCTBUM B
OTHOIICHUH OOBEKTOB KMBOH TIPUPOJIBI M PEIICHUS PA3IMIHBIX )KU3HCHHBIX TTPOOJIEM.

JlocTmxkeHMe e H3y9eHus yaeOHoro npeamera «buosorus» Ha 6a30BOM ypoBHE 00ECIICUNBACTCS PEIICHUEM CIICAYIONTNX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHKCS CHCTEMbl 3HAaHHA O OWOJIOTMYECKHUX TEOPHSIX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, IMpaBHaX,
CIIY)KaIlTUX OCHOBOM Il (DOpMHpOBaHMS TPEJACTABICHUNA O ©CTCCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAyJyHOTO ITO3HAHUS, CTPOCHHH,
MHOTOOOpa3suu M OCOOCHHOCTSIX JKHMBBIX CHCTEM pPa3HOTO YPOBHS OPraHW3allM{, BBIJAIOIIMXCS OTKPBITHSX M COBPEMEHHBIX HCCJICIOBAaHUAX B
OHOJIOTUH;

(dhopMHpOBaHKE Yy 00YJAIOIIMXCS MO3HABATEIbHBIX, HHTCILICKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B IMPOIIECCE aHATW3a JAHHBIX O MyTAX
pa3BHUTHS B OMOJIOTHH HAYYHBIX B3TJISAIO0B, UJCH U MOJIX0/I0B K M3YYCHHIO )KMBBIX CHCTEM Pa3HOIO YPOBHS OpraHH3allHH,

CTaHOBJICHUE Yy OOyd4arommuxcs OOWICH KyIbTypbl, (DYHKIIMOHAIBHOW TI'PaMOTHOCTH, Pa3BUTHE YMEHHU OOBSCHATH W OILICHUBATH SIBIICHHS
OKPYIKAIOIIEro MUpa )KUBOH MPHUPOJIbI HA OCHOBAHUU 3HAHHH U OIBITA, MOJYYCHHBIX TIPU U3yYCHUU OUOJIOTHH;

dbopmMupoBaHre y OOYYaIOUIMXCS YMEHHUH HIUTFOCTPHPOBATh 3HAUYCHHE OHMOJIOTMYECKMX 3HAHUW B IMPAKTUYECKOH NESITEIBHOCTH 4YeIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKMX TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCIIMTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHSI YEJIOBEKOM >KMBOM MPHPOJBI, HEOOXOIMMOCTH OCPEKHOTO0 OTHOIICHUS K HEW,
COOIOICHUS STHYECKUX HOPM TPU MTPOBEICHUH OMOJIOTMUECKUX UCCIIeI0OBAaHU;

OCO3HAHHE IICHHOCTH OHWOJIOTUYECKHX 3HAHUN [UIsI TOBBIIIEHUS YPOBHSA JKOJIOTUYECKON KyNbTYpbI, ISl (QOPMHUPOBAHUS HAYUYHOTO
MHPOBO33PEHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YyMEHUN B TIOBCETHEBHOM >KM3HH JJISi OLEHKU IMOCIEICTBUI CBOCH AEATEIHbHOCTH MO OTHOIIEHUIO K
OKpYy’Karolel cpeae, COOCTBEHHOMY 3/I0POBbIO, 000CHOBaHME U COOTIOACHNE Mep NMPOPHUIAKTUKH 32a00I€BaHHIA.



B cucreme cpennero obmiero oOpasoBanus «buonorus», usydaemas Ha 0a30BOM ypPOBHE, SIBISIETCS OOS3aTENbHBIM y4EOHBIM IMPEIMETOM,
BXO/ISIIIIUM B COCTaB MPEAMETHOI 001acTu «EcTecTBEeHHO-HAYYHBIE TIPEAMETHI».

st uzydyeHus: 6uosioruu Ha 6a30BOM YpOBHE CpeiHero odiero oopasoBanus otBoautcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezeno), B
11 kiacce — 34 gaca (1 yac B Hezemio).
— mpoBepsieMble TpeboBaHus K pe3ynbraram ocBoeHuss OOIT HOO/OOO/COO u npoBepsieMble 3JIeMEHTHI coJiepkaHust; mposepsiemble Ha OI'D/ET'D

TpeboBanus K pesynbratam ocBoeHus:t OOIT OOO/COO u nepeueHs AMeMEHTOB coaepkanus, mpoBepsieMbix Ha OI'D/EI'D no npenmeram ['HA;
COJAEPKXAHUE OBYUYEHMUSA

10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBSi3b OMOJOTMHM C OOIECTBEHHBIMU, TEXHHUYECKHMU U JPYTMMU €CTECTBEHHBIMH HaykamH, (uiocodueil, ITHUKOMH,
ACTETUKON U paBoM. Posb 6uonoruu B popMHpOBaHUM COBPEMEHHOM Hay4YHON KapTHHBI MHUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MGTO)IBI MO3HAHUSA KUBOM IpUpOabl (Ha6J'IIO)1€HI/Ie, SKCIICPUMCHT, OIMMCAHUEC, U3MCPECHUC, Knaccmbm(aum[, MOJCIIMPOBAHUC, CTATUCTUICCKAA
00paboTKa JaHHBIX).

JdemoncTpaumnu:

IMoptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

Tabmuipl U cxembl: «MeToIbl TTIO3HAHUS KUBOW TTPUPOIBI.

JlaGopaTopHble  MpaKTHYecKue padoThbi:

[Tpaktrueckas padota Ne 1. «Mcmonb30BaHue pa3IUYHBIX METOJOB MPU U3YYCHUU OMOJIOTHUYECKHX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIUS.

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: 6uonoruu. OTIM4Yne KUBBIX CUCTEM OT HEOPraHMYECKON PUPO/IBL.

CpoiicTBa OHOCHMCTEM M HMX pa3HOOOpaszue. YPOBHM OpraHu3aluyd OHOCHUCTEM: MOJEKYISPHBIN, KIETOYHBINA, TKAHEBBIM, OpraHU3MEHHBIH,
MOMYJISIIMOHHO -BUIOBOH, SKOCHCTEMHBIN (OMOTE€OIICHOTHYECKHH ), OMOCHEPHBIM.

JdemoncTpaumnu:

Tabauiel u cxeMbl: «OCHOBHBIE TPU3HAKHU KU3HU», «YPOBHH OpraHU3alluu KUBOU IPUPOIBD.

O6opynosanue: mozaens MoJiekyinsl JJHK.

Tema 3. XuMHYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XUMHUUYECKUE IIEMEHThI: MAaKPO3JIEMEHThI, MUKPO3JIeMEHThI. Bo/ia n MUHepanbHbIE BElIeCTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BellecTB B KieTke. [lognep:kanne ocMOTHYECKOTro OanaHca.

benku. CocraB u ctpoeHue 6e1KoB. AMHHOKHCIOTHI — MOHOMEPHI O0enkoB. HezaMeHnMble U 3aMEHHMble aMUHOKHCIOTHI. AMHUHOKHUCIIOTHBIN
COCTaB. YPOBHU CTPYKTYpbI OEIKOBOUM MOJEKY/bl (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTYypa). XUMHUUYECKHE CBOWCTBA OEIIKOB.
buonornyeckue pyHKIUN OCIKOB.

depMeHThI — Ouosoruueckue karanuzaropel. CTpoeHue hepMeHTa: aKTUBHBIN LEHTp, cyOcTpaTHas cnenuduuHocTsb. KodepmenTsl. BuramuHsl.
OTtnuuuns (pepMEeHTOB OT HEOPraHMUECKUX KaTaTu3aTOPOB.




YrineBoapl: MOHOCaxXapu bl (TJIFOKO3a, pud03a U JIe30KCHPU003a), Mucaxapuabl (caxapo3a, JIAKT03a) M IMOJMCcaxapuabl (Kpaxmall, TJIMKOTCH,
Lemnoa03a). buonornueckue GyHKIMM YIIIEBOIOB.

Jlunmuapl: Tpurmmuepuabl, pochonunuasl, crepousl. ['napodunsHO-rHapodoOHBIe cBoMicTBA. bruonorndeckue ¢pyHkuuu aumuaoB. CpaBHEHHE
YTJIEBOJOB, OEJIKOB U JIMIIUJOB KaK UICTOYHUKOB SHEPTUU.

Hykneunossie kucnotsl: JJHK u PHK. Hykneotuast — monomeps! HykienHOBBIX KucinoT. Ctpoenne u ¢pynkuun JJHK. Ctpoenne u dyHKImm
PHK. Bunet PHK. AT®: crpoenue u pyHKIIH.

Huronorus — Hayka o kietke. Knerouynas Teopus — mpumep B3auMOJCHCTBUS uaed M (AaKTOB B HAy4YHOM MO3HAHMU. MeToIbpl M3ydeHHUs
KJIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmive NMpU3HAKM KJIETOK: 3aMKHyTas HapykHas MmeMmOpana, monekyinsl JIHK kak renetnueckuii
amnmapar, ccTeMa CUHTe3a Oenka.

Tunsl KI€TOK: dyKapuoTHYecKas U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS MPOKapuoTHUeCKOl kieTku. KinetouHas creHka OakTepwuii.
Crtpoenue sykapuoTudeckoi kieTku. OCHOBHBIC OTIUYHUS PACTUTEIBHON, )KUBOTHOU U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJI€TOYHAs CT€HKa, INIMKOKaJIUKC, uX ¢yHkiuu. [lnazmMarudeckas memOpaHa, €€ cBoicTBa U (DYHKIIMH.
Huromnna3zma u e€ opranounsl. OgHomemOpanubie opradoubl kiuetku: JIIC, anmapar [onbmxu, u3zocomsbl. [TomyaBTOHOMHBIE OpraHOWIBI KIIETKH:
MUTOXOHAPUH, MacTubl. [Ipoucxoxaenre MUToXoHApui U Tuiactud. Bunel mnactun. HememOpanHble opraHoubl KIETKU: PUOOCOMBI, KJIETOYHBIH
LIEHTP, LIEHTPUOJIU, PECHUYKH, KI'YTUKH. DyHKIIMM OPTraHOUIOB KIETKH. BKitoueHusl.

Anpo — perynsaTopHbli LeHTp KiIeTku. CTpoeHue siapa: saepHas 000J049Ka, KaproIia3Ma, XpOMAaTHH, SIPBIITKO. XPOMOCOMEI.

TpaHcOpT BEILIECTB B KJIETKE.

JdemoncTpaumnu:

IMoptpetsl: A. JleBenryk, P. I'yk, T. lIBanu, M. llnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Jlnarpammel: «Pacnpenenenre XuMUUECKUX IEMEHTOB B HEXUBOM ITpUpoe», «PacnpeneneHne XuMUYECKUX JIEMEHTOB B )KMBOM MPUPOIE».

Tabauiel u cxemsl: «I[lepuoauueckas Tabnuia XUMHYECKUX DJIEMEHTOB», «CTpoeHue MOJeKynbl BOIbD, «buocunrtes Oenkay, «CTpoeHue
MoJIeKyIbl Oenkay, «Ctpoenne pepmenta», «Hyknennossie kucnotel. [JHK», «Ctpoenue monekynst ATDy», «CtpoeHHre SyKapHOTHIECKON KIIETKHY,
«CTpoeHHe KUBOTHOM KIETKH», «CTpoeHue pacTUTENbHOM KIeTkn», «CTpoeHue MNpOKAPUOTHUECKON KIeTKn», «CTpoeHue sjapa KIETKN»,
«¥YrneBoapl», «JIunuaely.

O6opynoBaHue: CBETOBOI MHUKPOCKOI, 000pyAOBaHUE [UIsi NpPOBEIACHHsS HAONMIOACHUN, W3MEPEHUH, JKCIEPUMEHTOB, MUKpPOIpEernaparhbl
PaCTUTENBHBIX, )KUBOTHBIX M OaKTEPHATBHBIX KIETOK.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlaboparopHas padota Ne 1. «M3ydeHne kaTaTUTHUYECKOW aKTUBHOCTH ()epMEHTOB (Ha MpUMEpe aMUiIa3bl MM KaTallasbl)».

JIaboparopHas padota Ne 2. «/3yueHue cTpoeHHs KIETOK PACTeHUM, )KUBOTHBIX U OaKTepHUil 0T MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax
U UX OMHCAHUEM.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.




OOMeH BellecTB, I METa00IU3M. ACCUMMIISIIMS (IIJIaCTUYECKUN OOMEH) U JUCCUMUIISALUS (SHEPTeTUYEeCKUl 0OMEH) — JIBE CTOPOHBI €IMHOTO
nporecca Mmeraboan3ma. Poiib 3aKOHOB COXpaHEHUS BEIIECTB M YHEPTUU B MOHUMAaHUU METa00JIM3Ma.

Tumbr oOMeHa BemecTB: aBTOTpO(HBIN U reTepoTpodHbIii. Pob pepMeHTOB B 00MEHE BEIIECTB U MPEBPAIIEHUH SHEPTHH B KIETKE.

dorocunre3. CreroBas u TeMHOBas (a3wl poTocuuTe3a. Peaknmu GorocuHTe’a. DPPeKkTUBHOCTh poToCHHTE3a. 3HAUYeHHE (HPOTOCUHTE3a IS
KU3HU Ha 3emuie. Bimsinue ycnoBwuii cpezpl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINEe OakTeprun. 3HaUeHHE XeMOCHHTE3a ISl )KU3HH Ha 3eMJle.

OHeprerudeckuii oOMeH B KieTke. PaciienieHue BEIIecTB, BbIAEICHHE M aKKyMYJHMPOBAHHME SHEPTrUU B KIETKE. OTalbl SHEPreTHUYECKOTro
oOMeHa. [nmkxonu3. bpoxenume u ero Buasl. KuciopogHoe okwucieHue, WM KJIETO4YHOE JbixaHue. OkuciauTenbHOEe (ochopunupoBaHue.
O PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaknun matpuunoro cuntesa. ['enernueckas napopmanms u JJHK. Peanmmuszanus reaetundeckoit nHGoOpMaIuu B KIETKe. [ eHeTHYECKU KO U
ero corictBa. Tpanckpunuus — Matpudablii cuaTe3 PHK. Tpancmsiius — 6uocunTes Oenka. Drtambl Tpancasanuu. KoaupoBanne aMUHOKHCIIOT. Poib
pubocom B OMocHHTE3€ OelKa.

Heknerounsie ¢opmbl xu3Hu — Bupycsl. Mctopust otkpsiTus BupycoB (. Y. BanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO IUKJIa
BUpycoB. bakrepuodaru. bonesHn pacteHuii, *KUBOTHBIX M YEJIOBEKa, BbI3bIBa€Mble BHpycaMu. Bupyc mmmyHonedpunurta uenoBeka (BUY) —
Bo3Oyautens CITN1a. OOpatHas TpaHCKpHUIIIIHS, peBepTaza u nurerpasa. [Ipoduiaktika pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHHIA.

JdemoHcTpaumnu:

IMoptpetsr: H. K. Konsuos, . . UBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunsl nuTaHus», «Metabomusm», «MUTOXOHIPHUL», «IHEPTETHUECKHl oO0MeH», «Xiopormiacty, «DoTrocuHTe3y,
«Ctpoenne [IHK», «Ctpoenne u ¢yHkimoHnupoBanue reHay, «Cuntes Oenkay, «l eHernueckuil kon», «Bupyce», «bakrepuodarn», «CtpoeHue u
»u3HeHHbIH K Bupyca CIIN/]a, 6akrepuodaray, «Permmkanus JJHK».

O6opynosanue: mogenu-anminkanuu «Yasoenne JJHK wu tpanckpunuus», «buocunres 6enka», «CTpoeHHE KIETKH», MOJENb CTPYKTYpPbI

JHK.

Tema 5. PazmHokeHMe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Kiterounslii 1uki, wiM >KM3HEHHBINM UK KieTku. MHTepdasza u muto3. Ilpomeccel, mporekarone B uHTepdaze. Perumkamus — peakius
marpuyHoro cuHTe3a JIHK. CrtpoeHme xpomocoM. XpOMOCOMHBIM Ha0Op — KapuUOTHIN. JIMIIOMIHBIA M TalyIOMIHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. LluTonornueckue 0CHOBbI Pa3MHOKEHUS U UHAUBUIYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetku — muto3. Ctaauu muto3sa. IIpoiecchl, mpoucxoasiue Ha pa3HbIX CTaAUSAX MUTO3a. BHoIorndeckuii CMbICI MUTO3a.

[IporpamMmmupyemasi rudesb KIETKH — aromnTo3.

@opMBI  Pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe W MojoBoe. Buubl 0ecrnonoro pa3MHOKEHHUS: JIeIeHHE HaJlBO€, IMOYKOBAHHWE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30oBaHue, BETETaTUBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KJIOHUPOBAHHUE OPTaHU3MOB, €TI0 3HAUCHUE ISl CeJICKIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOrO.

Meiios. Craguu meitosa. [Ipoueccsl, npoucxoasamue Ha craausax meiiosza. [loBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonornueckuii
CMBICII M 3HaUY€HHE Meiio3a.



I'ameTorenes — mporecc 00pa30BaHMS IMOJIOBBIX KJIETOK Y )KMBOTHBIX. [10JIOBBIE Kene3pl: CeMEHHUKH M simyHUKH. OOpa3oBaHHE W pa3BUTHE
MIOJIOBBIX KJIETOK — rameT (crepMaTo30u], SHIEKIeTKa) — crepMaroreHe3 M ooreHe3d. OCoOEHHOCTH CTPOEHMs SIMIEKIETOK M CIIEpMaTO30HU0B.
OnnonotBopenue. [laprenorenes.

WupuBuayansHoe pa3BuTHE (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOTeHe3). DTambl SMOPHOHAIBHOTO PAa3BUTHS Y IO3BOHOYHBIX
KUBOTHBIX: JpoOJeHue, racTpymsanus, opraHorenes. IloctomOpuonanpHOe pa3BuTHE. THIBI MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE, HEMpsSMOe
(inumHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PaCTEHUS: CTPOCHHE CEMEHU, CTAaUK Pa3BUTHUS.

JdemoHncTpaumnu:

Tabmuubl 1 cxembl: «POpMBI  pa3MHOXKEHUSI OpPraHU3MOBY», «JIBOWHOE OIUIOJOTBOPEHHE VY IIBETKOBBIX pacTeHuil», «BereratuBHOE
Pa3MHOKEHHE pacTeHUiy, «/lenenne knetku 6aktepuin», «CTpOCHHE MOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KeTouHbIi UKy, «Permkarus
JHK», «Muro3s», «Meios», «lIpsmoe n Henpsmoe pa3Butue», «l'aMeTorenes y MIIEKOUTAIOIINX U YeI0BEKa», «OCHOBHBIE CTaIUU OHTOT€HE3AY.

OO6opynoBaHue: MUKPOCKOII, MHKporpenapaTsl «CrepMaTo30HIbl MIICKOTHUTAIOMIETO», «SIiIekneTka Miekonurarmeroy, «KapuokuHes B
KJIETKaX KOpelIka JyKay, MarHuTHast MOJIeNIb-anTumKanus «Jlenenue kinetkn», moaens JJHK, monens meTadazHoit XpOMOCOMBL.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopnas pabota Ne 3. «Habmogenre MuTo3a B KJIeTKaX KOHYMKA KOpPEITKa JyKa Ha TOTOBBIX MUKpOIIpenaparaxy».

JlabopaTtopHnas pabota Ne 4. «/3y4eHre CTpOSHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HacjieacTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTuku. Ponb muronoruu u 3MOpHOJIOTUH B CTAaHOBIIEHUHU TeHETUKU. Bkian poccuiickux u
3apy0eKHBIX YUEHBIX B Pa3BUTHE M€HETUKH. MeTo/Ibl TeHeTUKH (THOPHUI0JIOTHYECKUH, IUTOTEHETHUECKUN, MOJIEKYIIpHO-TeHeTu4Yeckuii). OCHOBHBIE
TFE€HETUYECKUE MOHATUA. ['eHeThuecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpEIMBaHUM.

3aKOHOMEPHOCTH HAcle0BaHUS MPU3HAKOB, ycTaHOBIeHHbIe ['. Menaenem. MoHOrubpuaHoe cKpelmuBanyue. 3aKoH eAMHo00pa3ust THOPHUIOB
nepBoro nokosieHus. [IpaBuno qoMmuHMpoBanus. 3aKOH paclleryieHus NpU3HaKoB. I unore3a ynctorsl ramer. [loaHOE U HENMOTHOE JOMUHUPOBAHU €.

JluruGpuaHoe ckpelmuBaHue. 3aKOH HE3aBUCHMMOTO HACJeIOBaHUS MPU3HAKOB. lluToreHeTnyeckue OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUSI.
Ananusupyroniee ckpeniuBanue. Vcrnonb3oBanne aHATU3UPYIOMIETO CKPEIIUBAHUS TSl OTIPEAeTICHHsI TEHOTHIIa OCOOH.

CueruieHHOe HacjenoBaHue mpu3HakoB. Pabora T. Moprana mo clemieHHOMY HacjeJOBaHHUIO T€HOB. HapylneHwe cliemyieHuss TeHOB B
pe3ynbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka momna. XpoMOCOMHOE OIpeAesieHHE MoJjia. AyTOCOMbI M MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M reTeporaMeTHblE OPraHHU3MBI.
HacnegoBanue nmpu3HakoB, CLIETUIEHHBIX € MOJIOM.

N3meHunBocTh. BuUIBI HM3MEHUMBOCTH: HEHACJEICTBEHHAass M HacieAcTBeHHas. Poiib cpeapl B HEHACHEACTBEHHOW W3MEHYHMBOCTH.
XapakTepucTuka MoAu(pUKAIIMOHHON M3MEHUMBOCTH. BapuamoHHbI psa v BapualpioHHas kpuBas. Hopma peakiuu npusHaka. KonmdecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIU(MUKAIIMOHHONW N3MEHYMBOCTH.




HacnencTBenHasi, WM TEHOTHITMYECKAs, HM3MEHYMBOCTh. KoMOWHATHBHAs WM3MEHUMBOCTh. MeiH03 H TIOJIOBOW TIPOIECC — OCHOBA
KOMOWHATHBHOW W3MEHYMBOCTU. MyTallMOHHAs U3MEHYUBOCTh. Kitaccudukaius MyTanuii: TeHHbIE, XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MPUYHHBI
Mytauuid. Myrarensble pakTopbl. 3aKOH FTOMOJIOTMUECKUX PAIOB B HacieAcTBeHHON usmenunsocty H. . BaBunosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka yenmoBeka. Kapumotwm denoBeka. OCHOBHBICE METOIbI M'EHETHKH YEIOBEKA: MEHEATOTHYECKUH, OJM3HEIOBBIN, ITUTOICHETHUECKUH,
OMOXMMUYECKHM, MOJIEKYISIpHO-TeHeTHuUeckrii. CoBpeMEHHOE OTpe/ieJieHne T'eHOTHUIA: MOJTHOTEHOMHOE CEKBEHHPOBaHUE, TEHOTUIIMPOBAHUE, B TOM
yucie ¢ nomonisto [1[P-ananuza. HacneactBennsie 3a001eBaHus YelloBeKa: reHHbIe 00J1e3HU, 00JI€3HU C HACIIEACTBEHHOM MPEApaciooKeHHOCTHIO,
XpoMOCOMHBIE OoJie3Hn. CoMaTthyeckue W TreHepaTHuBHbIe MyTaruu. CTBOJIOBBIC KJIETKU. [IpHHIMIBI 30poBOTO O0Opa3a >KM3HU, JUATHOCTHKH,
NpodUIAKTUKH H JICYCHHUS TEeHETUYeCKHX OoJie3Hell. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBaHWE. 3HAUCHHE MEIUIMHCKOW TEHETUKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YEIIOBEKA.

JdemoncTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepuxos, H. B. Tumodeer-Peconckuii, H. 1. BaBumnos.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOTCHETHYECKash OCHOBa», «3aKOH PACIICIICHHUS W €ro IUTOreHEeTHYEeCKas
OCHOBa», «3aKOH YHCTOTHI TaMmeT», «JlurubpumHoe ckpemmBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIIHOTO CKpeIIMBaHU), «Meito3y,
«B3anmonielicTBUE aJIENbHBIX TEHOB», «l'€HeTudyeckne KapThl pacTEHMi, JKUBOTHBIX K 4YeloBeKay, «l'eHeTmka moja», «3aKOHOMEPHOCTH
HaCJIeIOBaHUs, CLEIJICHHOTO ¢ mojiom», «KapuoTumbl yenoBeka M KUBOTHBIX», «Bumpl maMeHunBocTH», «MoaudukalmoHHas U3MEHUYUBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymnn KpoBu», « MyTallMOHHAsE U3MEHUHUBOCTH.

Ob6opynoBanue: MoAenu-aniinkanun «MoHorubpuaHoe ckpeuuBanuey, «Hemomnoe nomuHHpoBaHHe», «J{UTHOPUIHOE CKpELIUBAaHUE,
«ITepekpéct XpoMocom», MHUKPOCKOI M MHKporpenapar «Jpo3zoduma» (Hopma, myranmuu (GopMbl KpBIIREB M OKpacku Tena), repbapuii «['opox
MOCEBHOI.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

JlaboparopHas pabGota Ne 5. «M3ydyeHuwe pe3yabTaTOB MOHOTHOPUIHOTO W AMTMOPUIHOTO CKPEIIMBAHHS Yy JpO30QHIbI Ha TOTOBBIX
MHKpOIIpernaparax.

JIaboparopHas padota Ne 6. «M3ydenne MoauU(PUKATMOHHON U3MEHYUBOCTH, IIOCTPOEHHE BAPUAIIMOHHOTO PsiAa U BapHALIMOHHOW KPUBOID.

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y 1po30¢uiabl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[TpakTuueckas paborta Ne 2. «CocTaBieHre U aHATTN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M HOpouecc. 3apOoXICHUE celeKuuu U aomectukanus. Yuenue H. WM. BaBunoBa 0 LiEHTpax NpPOUCXOKIEHUS H
MHOT000pa3usi KyIbTypHBIX pacTeHUl. LIeHTphl MPOUCX0XKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPO/Ia, IITAMM.

CoBpemMeHHBIE METOABl CeNeKIUU. MaccoBbIii W WHAMBHUAYaINbHBI OTOOPHI B CENEKIWU pacTeHUH M >KUBOTHBIX. OIlEHKa JKCTepbepa.
brnuskopoicTBeHHOE ckpeniuBanue — MHOpUAMHT. Yncras nuHus. CKpelirBaHue YUCThIX TUHUH. ['erepo3uc, wiu rubpuanas cuia. HepoactBenHoe
ckpemuBanue — ayrOpuauur. OtnanéHHas rubpuauzanus u e€ ycrnexu. VICKYyCCTBEHHBIM MyTareHe3 M IMOJydeHHE MOIUIUIOMIOB. JlOCTHXKEHUS
CEJICKI[MU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.




buoTtexHonorust kak orpacib HNpOU3BOACTBA. ['eHHas MHXKeHepus. Otanbl co3fgaHust pekoMmOuHaHnTHOM JIHK u TpaHCreHHbIX OpraHus3MoB.
Kierounas wmmxkeHepusa. Kilerounsle KynapTypbl. MUKpPOKIOHaIbHOE pa3MHOXKeHUE pacTteHud. KiloHmpoBaHue  BBICOKONPOIYKTHBHBIX
CEeITbCKOXO03SHCTBEHHBIX OPTaHM3MOB. DKOJIOTHYECKUE U dTHUECKHE podiemMbl. MO — reneTrnyecki MOAN(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[oprpetsr: H. U. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. lBaHOB.

TabGauiel 1 cxeMbl: kapTa «LleHTpbl MPOUCXOKICHUS U MHOT000pasus KyJabTypHBIX pacTeHuil», «lloponapl qoMamHuX >KUBOTHBIX», «Copta
KYIbTYpHBIX pacTeHuity, «Otmanénnas rubpummsanus», «Pabotsl akagemuka M. @. Banoay, «llomummonmusy, «OOBEKTH OMOTEXHOJIOTHH,
«Krerounble KyabTypsl U KJIOHUpOBaHHUE», «KOHCTpyHpoBaHUE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKM IUJIOJIOB M KOPHEIJIONOB AMKUX (OpM M KyJIbTYpHBIX COPTOB pacTeHui, repoapuil «CenbCKOXO3SHCTBEHHBIE
pacTeHus.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JIOCTHIXKEHHUS CEJIEKIIMM PAcTeHMH U JKMBOTHBIX (HA CEJEKIMOHHYIO CTaHLHMIO, IJIEMEHHYIO0 (depmy,
COPTOMCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE X035ICTBO, JJa0OpaTOPHUIO arpOYHUBEPCUTETA HIIM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoTrOLMOHHASA OMOJIOTHS.

[IpeanochlTkn BOZHUKHOBEHUS IBOJIIOIMOHHON TECOPUHU. DBOJIIOIIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH. BiMsiHUE SBOTIONIMOHHON TEOpUH Ha
pa3BuUTHE OMOJIOTUU U JPYTUX HAYK.

CeugerenbcTBa 3BOJIONMH. [laneoHTONIOrMYECKHE: OCIIETOBATENBPHOCTh MOSBICHUS BHUJIOB B NAJIEOHTOJIOIMYECKOM JIETOIUCH, NEPEXOIHbIE
dbopmel. buoreorpaduueckue: cxoAcTBO U pazimuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHUOJIOTMYECKHEe: CXOJICTBA W pa3inuvs SMOPHUOHOB pa3HBIX BHUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHBIEC,
aHAJIOTMYHBIC, PYAUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKyIIpHO-OMOXUMUYECKHE: CXOJCTBO MEXaHHW3MOB HACJEICTBEHHOCTH W OCHOBHBIX
MeTab0IMYECKUX MyTeil y BCeX OPraHu3MOB.

OpomoronHass teopust Y. Jlapsuna. Ilpennocbuiky BO3HMKHOBEHUS JapBUHM3MA. J[BMOKyIIME CHJIBI 3BOJIOUMM BUIOB 1o J[apBuHY
(M30BITOYHOE PA3MHOKEHUE IIPU OTPAHUUEHHOCTH PECYPCOB, HEonpeAenEHHas H3MEHYUBOCTh, 00pb0a 3a CyIlIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust sBosonnu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBontouus. [lonmynsiuus kak eIMHULAa BUAA U S3BOJTIOLUU.

JBuxkymue cuibl ((hakTopbl) SBOJIIONMH BUJIOB B pUpoie. MyTallmoOHHBIN MpoIiecc 1 KOMOMHATUBHAS U3MEHYMBOCTD. [lomynsinoHHbIe BOHBI
u apeid reroB. M3omsamnus 1 MUrparusi.

EctecTBeHHbII 0TOOp — Hanpapistonuil Gpakrop BooIHH. DOPMBI €CTECTBEHHOIO 0TOOPA.

[Tprcnoco6aeHHOCTh OPraHU3MOB Kak pe3yibTat 3BoJitoluy. [IpumMeps! npucnocobaeHuit y opranuzmMoB. ApoMop}o3bl U MO0 TAIIH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OCHOBHBIE ()OpMBI BH1000pa30BaHMs: TeorpapuuecKkoe, 3K0I0rHIecKoe.

MaxkposBostorust. @opMbl 3BOJIIOLUY: (PUIeTUYECKasl, AUBEPreHTHAs, KOHBEPIreHTHas, napajuienabHas. HeoOpaTUMOCTb IBOJIOIUH.

[IpoucxoxaeHue oT HecleMaIU3UPOBAaHHBIX NpeaKoB. [Iporpeccupyromas cnenuanu3anys. AJanTuBHAs pagualys.




JdemoHcTpaumnu:

Hoptperst: K. Jlunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ®. Mronep, A. H. CeBeprios.

Tabnuier 1 cxembl: «Pa3BUTHE OpPraHUYECKOro MHUpa Ha 3emiiey, «3apoJIbIIi TTO3BOHOYHBIX KUBOTHBIX», «ApXEoNnTepuKc», «PopMbl OOpHOBI
3a cymecTtBoBaHue», «EcrtecTBeHHBII 0TOOp», «MHOTOOOpasue COPTOB pacTeHui», «MHorooOpazue mOpOJ KHUBOTHBIX», «llomymsiummy,
«MyTanoHHas M3MEHYHBOCTBY, «ApomMopdosb», «Mnmoamanramum», «OOmas nerenepanus», «JBmwkymue cuisl sBomonuny, «Kapra-cxema
Mapipyra nyremectsus Y. lapsuna», «bopnba 3a cymecrtBoBanue», «IIpucrnocoO0neHHOCTs opraHu3MoBy, «l'eorpaduueckoe BUI00Opa30BaHUE,
«DKOJIOTUYECKOE BU1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C pa3jMYHBIMM THUIIAMU OKpPACKH, HabOp IUIOAOB U CeMsH, KoJulekius «IIpumepbl 3amMTHBIX
MIPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIeb «OCHOBHbIE HApaBIEHUSI 3BOIIOLUNY, 00BbEMHASI MOJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas xkapra mupa, koyuiekius «DopMbl COXpaHHOCTH UCKOTIAeMbIX KUBOTHBIX U pacTeHui», Moaenpb anmnkanus «llepexpéct

XpOMOCOMY, BlIaXKHbIE MpenapaTsl «Pa3Butue HacekomMoroy», «Pa3Burtue narymkmny», Mukporpenapat «/po3oduna» (Hopma, MyTaii GOpMbl KpbLihEB
1 OKPACKH TeJa).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnast pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POJIOTHIESCKOMY KPUTEPHIO.

JlabopaTtopHnas padota Ne 2. «Onucanue MpucrocoOICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TPEICTABJICHUS O 3apOXKIACHUM >KU3HH. HayuyHble THUIOTE3bl BO3HUKHOBEHHS >KM3HM Ha 3emiie: aOuoreHe3 M MaHCIepMUsl.
XuMu4deckasi IBOJIONUS. AOWOTCHHBIM CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHWYECKHX. DKCIEPUMEHTAIBHOE TOATBEPKICHHUE XUMHYECKOM
sBotonnu. HadanmpHble STambl Owojornyeckod sBojtonmu. ['umorteza PHK-mupa. dopmupoBanme MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBCHHE
npoToKIeTKH. IlepBbie KileTkn U ux 3BoMonusa. POpMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3zputue xu3Hu Ha 3emuie 1o 3paM M nepuojaM. Karapxeil. Apxeiickas W mporeposoiickas spbl. Ilameo3oiickas 3pa W €€ Mepuobl:
KeMOpHUNCKUH, OpJIOBUKCKUH, CHUTYPUICKUH, JICBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbI, HEOr€HOBbIN, aHTPOIIOTCHOBBIH.

XapakTepucTUKa KIMMaTra U reoJIoTHYecKuX mporieccoB. OCHOBHBIE 3TAlbl IBOJIOLUUU PACTUTENBHOTO U KMBOTHOTO Mupa. ApoMopdo3bl y
pacTeHuil U KUBOTHBIX. [losiBIIEHUE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHm4ecKoro Mupa Kak OTpakeHue 3BOJOUUHA. OCHOBHbBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DBOJIIOIMS YeJI0OBEKAa. AHTPOIOJIOTUs KaK Hayka. Pa3BuTue npeactaBiaeHu O MPOUCXOXKACHUM YeloBeKa. MeToibl U3ydeHus: aHTPOIOreHe3a.
CxoncTBa M pa3nuyus YeloBeKa U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJI0XKEHNE YEIOBEKa.

JBwxyme cuibl (¢pakTopsl) aHTpomoreHesza. HacieacTBeHHass M3MEHUYMBOCTh W €CTECTBEHHBIH 0TOOp. OOIIecTBEHHBI 00pa3 XKU3HH,
U3TOTOBJIEHUE OPYAUI TPYAQA, MBIIIJICHUE, PEYb.




OcHOBHBIE CTaJIMM M BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAJIOMUTEKH, UenoBek ymenbiid, YemoBek npsaMoxoadmui, YenoBek HeaHaepTaIbCKUM,
Yenosek pazymHblidi. Haxonku MckomaeMbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JAaCTh paclpoCTpaHEeHMs, 00bEM TOJIOBHOTO MO3ra, 00pa3 *HU3HHU,
opyausi.

Yenoseueckue packl. OCHOBHbIE OOJIBILIME pachl: €BpONeOuHasi (€Bpa3uiicKas), HErpo-aBCTpaJIOUAHAs (SPKBATOpUAIbHAs), MOHIOJIOMAHAS
(a3maTcko-aMepuKaHcKas). YepTsl MpUCHIOCOOIEHHOCTH MPEACTaBUTENEH YEeIOBEUYECKUX pac K YCIOBHSIM CYLIECTBOBaHMs. ENMHCTBO 4eloBEYECKHX
pac. Kputuka pacusma.

JdemoHncTpaumnu:

Hoptpetst: @. Pean, JI. Tlactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuubl u cxembl: «Bo3nukHoBenne CoJiHEUHOW CHUCTeMBI», «Pa3BuThe opraHmyeckoro Mmupay, «PactutenpHas kieTkay, «KuBOTHas
kieTkay», «lIpokapuornyeckas kierka», «CoBpeMeHHasl cUCTEMa OpPraHu4eckoro Mupa», «CpaBHEHHE aHATOMMUYECKUX YEPT CTPOCHHS YeJIOBEKa M
4e0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa NaJEOHTOJOTMYECKUX HAXOJOK IPEJAKOB COBPEMEHHOTO YeJoBeKay, «JpeBHeimine Jroan»,
«/IpeBHue moan», «llepBbie COBpeMEHHbIE TN, «HeT0BEUEeCKUE pachl».

O6opynosanue: Mynsku «IIpoucxoxaenue yenonekay (OI0CTbI aBCTPAIONUTEKA, MMTEKAHTPOIIA, HEaHAepTallblla, KPOMAaHbOHIIA), CIENKU WU
M300paKeHUs] KAMEHHBIX OpYIUil MepBOOBITHOTO YesloBeKa (KaMHU-YOMIephl, pyOuia, ckpebdia), reoXpoHosaoruieckas Tabiaumna, Koyekuus «@opmsl
COXPAHHOCTHU UCKONIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M MpaKTH4YecKue padoThbi:

[TpakTruueckast padota Ne 1. «M3yueHne HCKOTIAEMBIX OCTaTKOB PACTEHHUI M )KUBOTHBIX B KOJUICKITHSIX).

DKCKypcHsi «IDBOIONUS OPTaHUYECKOTO0 MUpa Ha 3emiiey» (B €CTECTBEHHO-HAYYHBIN WU KPaeBEIUECKUN My3el).

Tema 3. Opranusmbl U OKpY:Ka0Las cpeaa.

DKOJIOTHS KaK HaykKa. 3a/laud U pa3felibl SKOJIOruU. MeTo bl SKOJOTHYECKUX UCCIIEI0BAHUMN. DKOJIOrHYECKOE€ MUPOBO33PEHNUE COBPEMEHHOTO
YeJI0BEKa.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/1YyIlIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHas.

Okonoruueckue ¢aktopel. Kiaccuduxamus skonoruyeckux ¢GakTopoB: aOMOTHYECKHE, OMOTHYECKHE U aHTpomoreHHsle. JlelicTBue
9KOJIOTMYECKUX (PaKTOPOB HA OPTaHU3MBI.

Abuotuueckue (akTophl: CBET, TemrepaTrypa, BiIaKHOCTb. Doromepuonusm. llpucrnocoOneHuss opraHu3MOB K JEHCTBHIO aOMOTHYECKHX
(dakTopoB. buonornueckue puTMBI.

buotnueckue Qaxtopel. Buapl OMOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIMS, XUIIHMYECTBO, cuMOMO3 U ero ¢opmel. [lapazutusm,
KooTepalus, MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJI€OHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAUeHHEe OMOTUYECKUX B3aWMOJCUCTBUN
JUIS CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU NOMyisiquu. OCHOBHBIEC MMOKa3aTEeNH MOMYJISLUU: YHUCIECHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD,
MPUPOCT, MUTpALIMS. JMHAMHUKA YMCIIEHHOCTH NOMYJISILUU U €€ PeryJIsiusl.

JdeMoHncTpanum:

optpetsl: A. l'ymGonbar, K. @. Pynse, O. ['ekkens.




Tabmuuer  u  cxembl: kapta «[Ipupoansie 30HBI  3emim», «Cpemsl oOuTaHus OpraHu3MoB», «Portomepuogmsmy», «llomymsmmy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH TOMYIISIITMU HHPY30pHUH-TYPEeIbKn», «IHieBbie memm.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JlaboparopHras padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTaAHUSD).

JIaGoparopHnas padota Ne 4. «BnusiHuE CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckast padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISALMKN pa3HBIX BUOB PACTCHHIN.

Tema 4. Coo01ecTBa U IK0OJOrHYeCKHEe CUCTEMBI.

CooOuiecTBo opranu3smMoB — OuoneHo3. CTpykTypbl OHMOLIEHO3a: BHI0Bas, MPOCTPAaHCTBEHHas!, Tpoduyeckas (muuieBasi). Buipl-1oMUHAHTHI.
Cpsi3u B 6HO1IEHO3E.

DKoJyioruueckrue cuctemMbl (d9kocucteMbl). [loHaTne 00 »skocucreme u OuoreoreHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHCTEMBI:
MPOYIIEHTHI, KOHCYMEHTHI, PeAyIeHThl. KpyroBOpoT BEMIECTB M TOTOK SHEPTHH B IKOCHUCTeMe. Tpoduueckue (MUIIEBBIE) YPOBHH 3KOCHCTEMBI.
[MumeBbie e u cetu. OCHOBHBIC TOKA3aTeNM SKOCHCTEMBI: OHMOMAacca, MPOIYKIUSA. DKOJOTWYECKHE MHPAMHIBL: TPOIYKIUH, YHCICHHOCTH,
6uromaccel. CBOWCTBA HKOCHCTEM: YCTOMYHUBOCTh, CAMOpErysiius, pazsutue. Cykieccus.

[TpupoHBIE SKOCHUCTEMBI. DKOCHCTEMBI 03€p B PeK. IKOCUCTEMa XBOWHOTO MJIM NIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHCTEMBI. bBHONOTHYECKOE ¥ XO3SMCTBEHHOE 3HAYEHHWE arpodKOCHCTEM H
ypOOdIKOCHCTEM.

buopasznoobOpasue kak ¢pakTop ycTonduBoCcTH 3KocucTeM. CoxpaHeHHE OMOJOTHYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenue B. U. Bepnanckoro o 6mocdepe. I'panuipi, coctaB u cTpykrypa Omochepnl. Xuoe BemectBo u ero ¢GyHKIuu. OcoOeHHOCTH
Oorocdepsl Kak TII00abHON PKOCHUCTEMBI. J[nHaMuueckoe paBHOBECHE U 00paTHasi CBsI3b B Orocdepe.

KpyroBopoTsl BeliecTB U OMOTe€0XUMHUECKHE IUKIIBI AJIEMEHTOB (Yriaepoja, a30Ta). 30HAIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eMiin. AHTpOINIOTeHHbIC H3MEHEHUs B Onocdepe. [100anpHbIe SKOJOTHIECKUE MTPOOIEMBI.

CocymiectBoBaHue mpUpobl U yenoBeuecTBa. CoxpaHeHre 6MOpazHOo00pa3us Kak OCHOBa yCTOHYMBOCTH Onocdeprl. OCHOBa paliMOHAIBHOTO
yIpaBieHUs] IPUPOIHBIMU PECYPCAMHU U UX UCIOJIb30BaHKE. JlOCTIKEHNS OMOJIOTHU U OXpaHa MPUPOIbI.

JdemMoHcTpanum:

Hoptpersl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabauiel u cxemsbl: «[Iumessie nenm», «bruoIeHO3: cocTaB U CTpyKTypa», «lIpupoansie coobmectBay, «llenn mutaHusy, «IKOJIOTHYECKas
nupamuaay, «buocdepa u yenoBek», «IKocucTeMa HIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jiecay, «brnoreHo3 BogoéMay, « ArpoieHos3y,
«[IpumepHbIE aHTPONIOTEHHBIE BO3/ICHCTBUS HA MIPUPOAY», «BakHelIlIne HCTOUHUKH 3arpsi3HEHUS BO3/lyXa U IPYHTOBBIX Boa», «[louBa — BaskHel1Ias
cocrtaBistomas ouocdeprn», «DakTopsl nerpaganuu nousy, «Ilapaukossiit 3hdexT», «PakTopsl paAMOaKTUBHOTO 3arpsi3HeHus onocheps», «Oomas
CTpYyKTypa 6uocdepsl», «Pacrpocrpanenue xu3Hu B ouocheper», «O30HOBBIN 3kpaH 6rochepsl», «KpyroBopot yriepoaa B buocheper», «Kpyrosopor
a30Ta B IPUPOICH.




O6opynoBanue: MoAenb-aniuiukanus «TunuyHele OUOLEHO3b», TepOapuil «PacTuTenbHble cooOliecTBa», KoOJUIEKIUMH «buoieHosy,
«Bpenutenun BaKHEHIIMX CENbCKOXO3SIMCTBEHHBIX KYJIbTYyp», repOapuM M KOJUIEKIMHM PACTEHUN M JKUBOTHBIX, NPUHAIIEKAIIUE K Pa3sHbIM
9KOJIOTMYECKUM IpymaM oAHoro Buja, Kpacnas kuura Poccuiickoit ®denepanuu, n300pa’keHUsl OXpaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[MIPOITPAMMBLI I10 BHUOJIOTMM HA BA30BOM VPOBHE CPEJHEI'O OBLIEIO
OBPA30OBAHUA

CornacHo ®I'OC COOQO, ycraHaBnuBarTcs TpeOOBaHUS K pe3ybTaTaM OCBOCHHS O00y4arolIMMKCS IPOrpaMM CpEAHEro oOiero oopa3oBaHus:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TMUHOCTHBIX pe3ylIbTaTOB OCBOEHUS IpeameTa «buosorus» BblAEIeHbI CIEAYIOIINE COCTABISAIONINE: OCO3HAHNE 00Y4atOIIUMUCS
POCCHICKON TpakJaHCKOM HIEHTHUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIPEAEICHHUIO, HaJu4Yhe MOTHUBALMU K
00yueHuIo0 OMOJIOTHH, IieJIeHANPaBIeHHOE pa3BUTHE BHYTPEHHUX YOeXKIeHUN TMYHOCTH Ha OCHOBE KJIFOUEBBIX [IEHHOCTEH U UCTOPUUYECKUX TPaAIUII Ui
pa3BUTHS OMOJIOTHYECKOTO 3HAHUSA, TOTOBHOCTh MU CIIOCOOHOCTh 00YYarOIMXCsl pyKOBOJACTBOBATLCSA B CBOEH JESTENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOT0 00pa30BaHusl, HAIMYHE 3KOJOTHYECKOTO MTPaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh LIETIH U CTPOUTH
KU3HEHHBIE IIaHbI.

JInuHOCTHBIE pE3yNbTaThl OCBOECHMA InpeaMera «buonorus» HOCTUraroTcs B €IUHCTBE Y4€OHOW M BOCIHMTATEIBHOW JEATEIBHOCTH B
COOTBETCTBUHU C TPATULMOHHBIMH POCCUICKHMMH COLMOKYIbTYPHBIMHM, UCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMH, NPHHITHIMHU B
oO1iecTBe MpaBUIaAMHU U HOPMaMU MOBEJCHUS U CIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHMs, CAMOBOCIIMTAHUS U CAMOPa3BUTH A, Pa3BUTHsI BHYTPECHHEN
MO3ULMH JIMYHOCTH, TATPUOTH3MA, YBAKEHUSI K 3aKOHY U IIPABOIOPSIKY, YEJIOBEKY TPYy/la U CTaplIeMy MOKOJIEHUIO, B3aMMHOTO YBa)KE€HUs, Oep €XKHOTO
OTHOIIEHUA K KyJIbTYPHOMY HACJIEANIO U TPAJIUIIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @eaepaliuu, Npupoae U OKpYKarolle cpeae.

JIMuyHOCTHBIE pE3YNIbTaThl OCBOEHMs YydeOHOro mnpeamera «bHOJOrHsS» JOJKHBI OTPakaTh TI'OTOBHOCTh U CHOCOOHOCTh OOyYaromuxcs
PYKOBO/JICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEN MO3ULMEH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUH, IO3UTUBHBIX BHYTPEHHUX YOEXK A€ HUl,
COOTBETCTBYIOLIUX TPaJULMOHHBIM IIEHHOCTSAM pPOCCHICKOro OOIIeCTBa, PACIIMPEHUE >KU3HEHHOI'O OIbITa U OMNbITA JEATEIbHOCTH B IpoLEcce
peanu3any OCHOBHBIX HAaIIPaBJICHUN BOCIIUTATEIbHOMN IEATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaskIaHCKOro BOCIHTAHMS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKOHN MO3UIMK 00yJaroIIerocs Kak akTHBHOI'O M OTBETCTBEHHOT'O YJ€Ha POCCUHCKOTO 0OLIeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB ¥ 003aHHOCTEH, yBaK€HHE 3aKOHA U IPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM AEATENBHOCTU IMPH CO3/JaHUM Y4YeOHBIX MPOEKTOB, PELICHUH Y4eOHBIX M TO3HABATENbHBIX 3ajad,
BBITMIOJTHEHUH OMOJIOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3UIIMIO 10 OTHOLIEHHUIO K SBJICHUSM COBPEMEHHON )KM3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOUX JIEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aMMOJAEHCTBUS JIIOJICH C pasHbIMH YOXKACHUSMU, KyJIbTYPHBIMH
LIEHHOCTSAMHU U COLIMATIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B IIPOLECCE COBMECTHOIO BBIMOJHEHHUS YYeOHBIX, IIO3HABATEJIbHBIX M MCCIEIOBATENbCKUX 3a7ad,
YBKUTEIBHOTO OTHOIIEHUS K MHEHHIO ONIMOHEHTOB MPU 00CYKJIEHUN CIIOPHBIX BOPOCOB OHOJIOTMYECKOTO COJCPIKAHUS;




TFOTOBHOCTb K 'YMaHUTapHOMN U BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUS:

c(OPMHUPOBAHHOCTh POCCHUCKON Tpa)KIaHCKOW MAEHTHYHOCTH, MaTPUOTH3MA, YBAKCHUSI K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH TI€pEN
PonuHoi, roprocTu 3a cBoM Kpal, CBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOLLIOE U HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poceny;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACIEAMIO U MMaMATHUKAM MIPUPOIbI, TOCTHKEHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX,
TpYZE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJICHHME W Pa3BUTHE OWOJIOTWH, IOHMMaHUS 3HAYEHHUS OWOJIOTMU B MO3HAHUU
3aKOHOB IIPUPO/IbI, B ’KU3HU YEJIOBEKa U COBPEMEHHOI'0 OOIIECTBa;

ujeiHas yoexAEHHOCTb, TOTOBHOCTb K CIIY’KE€HUIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTH 32 €0 CyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACh HA MOPAJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POIUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO IPHUHATHSA LIEHHOCTEH CEMEWHOM >KU3HHU B
COOTBETCTBUU C TpaAULUAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

JCTETUYECKOE OTHOIIEHHE K MHUpY, BKIKOYas ACTETHKY ObITa, HAyYHOIO M TEXHHYECKOTO TBOPYECTBA, CIOPTA, TPyJa, OOLIECTBEHHBIX
OTHOIIICHUM;

IIOHMMAaHKUE YMOLIMOHAJIBHOTO BO3ICUCTBHS KUBOM NIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPA)KCHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE TIPOSIBIIATH Ka4€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnyeckoro BocnuTanus, GopMUPOBAHUS KYJIbTYPHI 310POBbS M SMOIMOHAILHOTO 0J1arONIOJTy YHsI:

IIOHMMaHUe M peajus3alyus 3740pOoBOro M 0Oe30macHoOro obOpasza KM3HM (310pOBOE€ NUTAHHUE, COOMIOJCHME TMI'MEHUYECKUX MpaBWI MU HOPM,
cOanaHCUPOBAHHBIN PEKUM 3aHATUH U OTAbIXA, perysspHas (pU3MUecKas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXUUYECKOMY 370POBBIO;

[IOHMMaHHE [IEHHOCTU MPaBWJI MHIUBHUYaTbHOIO U KOJUIEKTMBHOTO 0€3011aCHOIO MOBEACHUS B CUTYaLUsAX, YIPOKAIOUIMX 3I0POBbIO U KU3HU
JIIOCH

0CO3HaHME NOCJIEICTBUM U HENIPUATUS BPEIHBIX NPUBbIUEK (YIOTPEOIECHHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHS);

6) TPYaAOBOr0 BOCIIMTAHHUSI:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0It00HeE;

TOTOBHOCTh K aKTMBHOM JESITEIbHOCTH TEXHOJOIMUYECKOW M COLMAIBbHOW HANpaBIEHHOCTH, CIIOCOOHOCTh MHHULIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITENIHO BBINIOJIHATH TAKyl0 A€ATEIbHOCTD;



WHTEPEC K PAa3IMYHBIM cdepamM NpoPecCHOHATBHON AEATENIbHOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccun u
PCAIN30BbIBATH coOCTBEHHbBIE JKU3HEHHBIE IIJIaHBbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU;

7) 3KOJIOTHYECKOTO BOCTIUTAHHUSI:

HKOJIOTUYECKH I[eJIecO00pa3HOe OTHOMICHUE K MMPUPO/IE KaK UCTOUYHUKY KH3HHU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

IOBBIIICHUC YPOBHA DKOJIOTHUYECKOH KYJIbTYPBI: HpI/IO6pCTCHI/I€ OIIbITa IMJIIAHUPOBAHUA MTOCTYIIKOB U OLCHKN WX BO3MOXHBIX HOCH@I{CTBI/Iﬁ JIIs
OKpYKarollenl Cpeibl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTH MCIOJB30BaTh IpUOOpETaeMble IPU U3YYEHUN OMOJIOTUU 3HAHUS U YMEHUS MPU PELIeHUU MPpo0sieM, CBSA3aHHbBIX C pallMOHAIbHBIM
MIPHUPOJIOTIONIE30BaHUEM (COOIOIEHIE TTPABHII MOBEIEHHS B MPUPOJE, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B DKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHCTEM, OHOC(EPHI);

aKTUBHOE HENpUATHE JEHUCTBUMN, NPUHOCSIIMX BpeJ OKpYXKaolleil NpUpOIHON cpele, yMEHHWE MPOrHO3MPOBATh HEOIAaronpusTHbIE
9KOJIOTHYECKHE MOCIEACTBUS IPEANPUHAMAEMBIX IEUCTBUHM U MPEIOTBPAILATh UX;

HAJINYUEC Pa3BUTOI0 3KOJIOTMYCCKOTO MBIIIJICHUS, SKOJIOTHYECKOH KYJIBbTYpPBbI, OIIbITA ACATCIIBHOCTHU SKOJIOTHYECKOH HAIpaBJICHHOCTH, YMCHHA
PYKOBOJICTBOBATHCS MU B TTO3HABATENIFHOM, KOMMYHUKATHBHON M COIMAILHOM NMPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKON IEATEIBHOCTH
HKOJIOTMYECKO HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

cOopMUPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH, OCHOBAaHHOTO
Ha IaJIoTe KYJIbTYyp, CHOCOOCTBYIOMIETO OCO3HAHHUIO CBOETO MECTA B TIOJIMKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOI M UNTATEIBCKON KyJIbTYPhI KaK CPEACTBA B3aMMO/ICHCTBUS MEX Ty JIIOAbMHU M IO3HAHUS MHPa;

NOHUMaHue crnenu(uKy OHOJOTMH KaK HAyKH, OCO3HaHMS €€ poird B (OPMUPOBAHMHM PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3IaHUH
[EJIOCTHOTO IPEJICTaBJICHUS 00 OKPYXKAIOUIEM MHUPE KaK O eIMHCTBE MPUPOJIBI, YeIOBEKa M OOIIECTBA, B TIO3HAHUU HPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpooIeM COXpaHeHUs! TPUPOTHOTO PABHOBECHS;

yOSXKAEHHOCTh B 3HAYMMOCTH OMOJIOTMH Uil COBPEMEHHOM IMBMIIM3AIMM: OOECIIEYeHUS] HOBOTO YPOBHS Pa3BUTHS MEIHULIMHBI, CO3IaHUE
NEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pEIIaTh pPECypCHbIE NMPOOJIEMBbI pPa3BUTHS YEJIOBEUECTBA, MOMCKA ITyTEH BBIXOAA U3 TIIOOATBHBIX
OKOJIOTMYECKUX TpoOJieM W oOecredeHHss Nepexofa K YCTOMYMBOMY pPAa3BHTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO IPUPOAHBIX DPECYPCOB U
(OpPMHPOBaHHIO HOBBIX CTAHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B MOJTYYCHHH OMOJOTMYECKUX 3HAHUH B IIEJISIX MOBBIIICHUS OOIIEH KyJIbTYphI, €CTECTBEHHO-HAYYHOIH I'PaMOTHOCTH, KaK
COCTaBHOM YacTH (PyHKIIMOHAJIBLHOU I'paMOTHOCTH oOyyaromuxcs, GopMUpyeMoOi IpH U3y4eHUH OMOJIOTHH;

MIOHMMaHHUE CYIIHOCTH METOJOB MO3HAHUs, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJb30BaTh MOJTydyaeMble 3HAHUS IS
aHaJIM3a U OOBACHEHMs SBJICHUN OKpPYXKAIOIIEro MUpPA U MPOMCXOJAIUX B HEM M3MEHEHUH, yMeHue Jienarh 000CHOBaHHbIE 3aKIIIOUEHHs HAa OCHOBE
Hay4HbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIBIO TIOJTYYEHUS T0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIs PEelIeHHs TPOoOIeM B pealbHbIX )KMU3HEHHBIX CUTYAIUSIX;



OCO3HAHHE LIEHHOCTHU HAyYHOH JESITeIbHOCTH, TOTOBHOCTH OCYILIECTBIISITh IPOEKTHYIO U UCCIIE0BATENbCKYIO IESTEIIbHOCTh HHANBUAYAJIBHO U
B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IOJIy4EHHIO HOBBIX 3HAHHH 1O OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMHU.
METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMsI ydeOHOro mnpenMera «buonorus» BKIIOYAOT: 3HA4YMMble Uil (DOPMUPOBAHUS MUPOBO33PEHUS
oOyuaroumxcs MeXAUCHUIIIMHAPHBIE (MEKIPEIMETHBIE) 00IIeHayYHbIe TIOHATHS, OTPAYKAIOLINE LEIOCTHOCTh HAYYHON KapTHUHBI MUpPA U clienu(puKy
METO/I0B TIO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SBJICHHE, IPOLECC, CUCTEMA, HayUHbIM (paKT, MpUHILINII, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpus, HCCIelOBaHUE, HAOIIOJEHHE, H3MEpPEHHEe, SKCIIEPUMEHT U JpPYrux), YyHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUS
(mo3HaBaTenbHble, KOMMYHUKAaTUBHbBIE, pErylsTUBHbIE), oOecrednBatoniye QopmupoBaHue (YHKIUOHAIBHON T'PaMOTHOCTH M COIHMAJIbHOM
KOMIIETEHIIMM OO0y4aromuXcsi, CHOCOOHOCTh OOYy4aIOUIMXCS HCIONb30BaTh OCBOEHHBbIE MEXAUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA U
YHHUBEpCcaJbHbIE yueOHbIE IeUCTBUS B MO3HABATEIBHON U COLMAIBHOMN MPAKTUKE.

MetanpeaMeTHbIe pe3yIbTaTbl OCBOECHUS MPOTPaMMbI CPETHETO O0IIETO 00pa30BaHUs JOJIKHBI OTPAKATh:

OgiajeHHe YHMBeEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOATENIBHO (POPMYIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHUW 3HAHWW TPHEMBI JIOTUYECKOTO MBINIICHUS (aHaJM3a, CUHTE3a, CpPaBHEHUA, KiacCHUUKAIMH, 000OIeHus),
pacKpbIBaTh CMBICIT OMOIOTMYECKUX MOHATHH (BBLACIATH UX XapaKTepHbIE IPU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMHU MOHATUSAMN);

OIpeNeNATh LEIH AEATEIbHOCTH, 3a/]aBasl MapaMeTphl U KPUTEPUH UX JTOCTUKEHHSI, COOTHOCUTH PE3YJIbTaThl JESTEIbHOCTH C MOCTaBIEHHBIMU
LEJIAMU;

UCIOJIb30BATh OUOJIOTHYECKUE TIOHATHS /11 00bsICHEHHs (PAKTOB U ABJICHUN )KUBOM IPUPOIBL;

CTPOMUTH JIOTUYECKHE PACCYXKIEHHUS (MHAYKTHBHBIC, JEAYKTHBHBIC, I10 AaHAJOTWHU), BBISBIATH 3aKOHOMEPHOCTM M MPOTHBOPEUMS B
paccMaTpUBaeMbIX ABICHUSX, (OPMYIUPOBATH BHIBO/IbI U 3aKIIOUCHMUS;

IIPUMEHATh CXeMHO-MOJIETIbHBIE CPE/ICTBA /ISl MIPEJICTABICHHSI CYLLIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKXe MPOTUBOPEUUI Pa3HOTO POJA, BHIABICHHBIX B PA3IMUHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH peLIeHUs IpoOIeMbl ¢ yIETOM aHaIM3a UMEIOIINUXCA MaTepUalIbHBIX U HEMaTepUalIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JICSTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUH 1S TENbHOCTH;

KOOPAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBHSX pealbHOTO, BUPTYaIbHOIO M KOMOMHHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPH PEICHUH )KMU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIaJIeTh HaBBIKAMH y4eOHO-HCCIIeI0BATENbCKON U IPOEKTHON AEATEIbHOCTH, HABBIKAMH pa3pelIeHus: Mpo0ieM, ClIOCOOHOCTbIO ¥ TOTOBHOCTBIO
K CaMOCTOATEIbHOMY ITIOMCKY METOJ0B PEIICHUS NPAKTUUECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOA0B NIO3HAHMS;



HCIIOJIB30BATh PA3JIMYHBIC BUABLI ACATCIBHOCTH IO IOJYYCHHWIO HOBOT'O 3HAHUA, €TI0 HHTCPIIPCTANU, npeo6pa3013aHI/H0 u INPUMCHCHHIO B
y‘-Ie6HI)IX CUTyalusiX, B TOM YHCJIC IIPpHU CO3JJaHUU y‘IC6HI)IX N COUAJIBHBIX ITPOCKTOB;

(bOpMI/IpOBaTI) Hay‘IHI:IfI THUII MBIIIIJICHUS, BJIaACTH HaquOﬁ TepMI/IHOJIOFHCfI, KJIFOYCBBIMHU ITOHATUAMU U METOAaMMU,

CTaBUTH B (POPMYIIHPOBATH COOCTBEHHBIEC 3a7]a4l B 00Pa30BaTECIILHOM JIEATEIIBHOCTH M KU3HEHHBIX CHTYAIIHSIX;

BBIABJIATE NPHUYMHHO-CICACTBCHHBIC CBA3HM U aAKTyaJIU3HUPOBATH 3ada4dy, BBIABUI'ATb THUIIOTC3Y eé pelmiCHus, HaXOAWTb APryMCHTBI JId
JIOKa3aTeJIbCTBA CBOMX YTBEPXKJACHUM, 33]IaBATh MApaMETPhl M KPUTEPHH PEIICHUS;

AHAJIIM3UPOBATH MMOJYYCHHBIC B XOJA€C PCIICHUA 3aJJa4r PE3YJIbTAaThl, KPUTUICCKU OLCHUBATH UX JOCTOBECPHOCTDH, IPOTHO3UPOBATE U3MCHCHHC B
HOBBIX YCJIOBHUAX;

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATDH HpHO6p€TéHHBIfI OIIBIT,

OCYIIECTBIISITH IIeJICHAIIPABIICHHBIH MMOVMCK ITEPEHOCa CPEICTB U CIIOCOO0B ACHUCTBUS B IPOPECCHOHATBHYIO CPELY;

YMETh NEPECHOCUTD 3HAHHW B ITO3HABATCIIBHYIO U IMTPAKTHYCCKYIO oOiactu KHU3HEACATCIBHOCTH,

YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUI'aTb HOBBIC HUJCH, MpCAjiaraTb OPUTHMHAJIIBHBIC MOAXOJbl W PCHICHUA, CTaBUTH HpO6.]'IeMBI " 3aaa4u, OOIMYCKArOMIME aJIbTCPHATHBHBLIC
pelIeHus.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMANHH (TEKCTE y4eOHOTO MOCOOHS, HAYYHO-TIOMYJSIPHOW JIUTEpaType, OMOJIOTHYSCKUX
CIIOBApSiX M CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHeTe), aHamu3npoBaTh HH(GOPMAIUIO Pa3InYHBIX BUJOB U (POpPM IpeaCTaBICHHUS,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

dhopMyIUpOBaTh 3aMpoChl W TPHUMEHITh Pa3IMUHBIE METOJbI MPU TIOUCKE M OTOOpe OWoJornyeckod WHOOpMAIMH, HEOOXOIUMOM s
BBITIOJIHEHUS Y4eOHBIX 3a7a4;

NpHOOpeTaTh OMNBIT HCIOJIB30BAHUS  MHPOPMAIIMOHHO-KOMMYHHKATHUBHBIX TEXHOJOTHH, COBEpIICHCTBOBATh KYJIbTYPY AaKTHBHOTO
WCI0JIb30BAHUS PA3IMUHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (DOpMY IpelcTaBieHUs OuoJIoTHMYecKOoW uHpopmanuu (CXeMbl, rpaQuKu, AUarpaMMBbl, TaOIUIBL,
PUCYHKHU U JPYToe);

WCIO0JIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEJCTBA MpHU paboTe ¢ OHOJOrMYecKor HHQpOpMAIMeil: TPUMEHITh XUMUYECKue, pU3ndecKue u
MaTeMaTH4eCKHUe 3HAKU U CUMBOJIBI, (hopMyIbl, aO0peBUaTypy, HOMEHKIIATYpPY, UCIIOJIb30BATh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HATJITHOCTH;

BJIAJICTh HaBBIKAMH pacro3HaBaHus u 3aIUTHI uH(OpMAIHH, UH()OPMAIIMOHHOM 0€e301MacHOCTH JIMYHOCTH.
OBJ1ajieHNe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH e CTBHSIMM:
1) obomenne:

OCYIICCTBJIAT KOMMYHUKAIIUU BO BCCX C(I)ean JKU3HH, aKTUBHO YY4CTBOBAaTb B AHUAJIOTC WM JUCKYCCHHU IIO0 CYHICCTBY 06cy>1<naeM0171 TCEMBI
(YMCHI/IC 3a1aBaTb BOIIPOCHI, BBICKA3bIBATL CYXKACHUSA OTHOCUTCIIBHO BBLIIIOJIHCHUSA npez[naraeMoﬁ 3aavuu, YIYUTBIBATb UHTCPECHI U COTJIACOBAHHO CTh
MO3UILINI APYrux y4aCTHUKOB JUaAJIOTa UJIN ,Z[I/ICKyCCI/II/I);



pacrno3HaBaTh HEBepOAJbHBIE CPEICTBA OOIICHWS, MOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX
CUTYaIUi, YMETh CMSIT4aTh KOH(IUKTHI K BECTH TIEPETOBOPHI;

BIIQJICTh PA3IMYHBIME CIIOCOOAMU OOIICHHS U B3aMMOJICHCTBYS, IOHUMATh HAMEPEHUS IPYTHX JIFOJICH, IPOSIBIISATH YBAXKUTECIILHOE OTHOIIICHUE K
cOOECeJHUKY M B KOPPEKTHOU (hopme (GopMyTHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTth CBO TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSATeIbHOCTh:

MMOHUMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW ¥ WHIWBHIyATbHOW PaOOTHI MPH PEIICHUH OMOJIOTHIECKOU MPOOIeMbI, 000CHOBBIBATH
HE0OX0IMMOCTh MPUMEHEHHS TPYIIIIOBHIX (POPM B3aMMOICHCTBUS NIPU PEIICHUHN YIeOHOU 3a/1a4H;

BBIOMPATh TEMATHUKY i METOIbl COBMECTHBIX JCUCTBHIA ¢ YIETOM OOIINX HHTEPECOB U BO3MOXKHOCTEH KaXKIOTO WieHa KOJIICKTHBA,

MPUHUMATH IIeJTH COBMECTHOW JICATEITPHOCTH, OPraHU30BhIBATh W KOOPAWHUPOBATH JIEHCTBUS MO €€ JOCTHKEHHIO: COCTABIIATH IUIAH JCHCTBHM,
pacrmpeiensaTh poJik ¢ Yu€TOM MHEHUM Y9aCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHON PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXKJIOTO YYACTHUKA KOMaH/IbI B OO pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

mpeyiaraTh HOBbIC IPOEKTHI, OIICHUBATH UJICH C ITO3UITUU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUICCKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE TIIOBEJACHUE B pA3IMUYHBIX CHUTYalMsX, TPOSBISATH TBOPYECTBO M BOOOpakeHWE, OBITh
WHULUATUBHBIM.

OBnajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€HCTBUSIMH:

1) camoopraHu3zanus:

MCIO0JIb30BaTh OMOJIOTUYECKHE 3HAHUS VIS BBISBJICHUSI MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YUeOHBIX CUTYalHsIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHMM LIE€JIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEMCTBUSIX M MOCTYNKAaX MO OTHOLIECHHUIO K HBOM
MIPUPOJIE, CBOEMY 3JI0OPOBBIO U 3[JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYHIECTBIIATH [MO3HABATEIbHYIO JESTENbHOCTh, BBIABIATH MPOOJIEMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4u B
00pa30BaTeNIbHON 1eATENBHOCTH U dKU3HEHHBIX CUTYaIHSIX;

CaMOCTOSITENIBHO COCTABJIATH IJIaH PEIICHUS TPOOIEMbI C YYETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEINOUTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYAIHIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUH;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (POPMHUPOBAHHIO U TPOSBICHUIO IIMPOKOW SPYAMIIMM B PAa3HBIX OONACTAX 3HAHHWM, IOCTOSHHO TIOBBIIIATh CBOU
00pa3oBaTeNbHbIN U KyIbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JICATEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB IENISIM;

BIIJIETh HABBIKAMU MMO3HABATEIbHOU pedIEKCUU KaK OCO3HAHHUS COBEPIIAEMbIX JICHCTBHI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YAbTATOB U
OCHOBaHUH, MCIOIb30BaTh MPUEMBI peIIeKCHH ISl OLIEHKH CUTYallld, BEIOOPA BEPHOTO PEIICHUS;



YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MTPUHUMATh PEIICHHS 10 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOST M APYIUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPAaBO U MPABO APYIUX HA OLINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeJIOBeKa.

NPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbIe pe3ynbTaThl 0cBoeHUs nporpammbl COO no 6uosoruu Ha 0a30BOM YpOBHE BKIIIOUAIOT crienuduyeckue g yueOHOro npeamera
«buonorus» Hay4YHbIE 3HaHUA, YMEHHUS u CHOCOObI nercTBuit o OCBOEHHIO, MHTEPIIPETAUN
1 IpeoOpazoBaHUI0 3HAHUN, BUJIBI JESITEILHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HaHUH B Pa3IMYHBIX YUEOHBIX CUTYAIUAX, a TAKKE B
pealIbHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX ¢ Onosorueil. B mporpaMme npeamMeTHbIe pe3ynbTaThl MPEACTaBIEHBI [0 rojiaM 00ydeHusl.

IIpenmeTHble pe3yibTAaThl 0CBOeHUS YueOHOro npeamera «buosorus» ¢ 10 kracce 10J1KHbI 0TPAXKATD:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTe U POJIM OMOJIOTMHM B CHCTEME HAyYHOI'O 3HaHUS €CTECTBEHHBIX HAYK, B ()OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U Hay4YHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUMCKHUX U 3apYOEKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBFHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHATHUN: >KM3Hb, KJIETKA, OpPraHu3M, MeTaboiau3M (O0OMEH BeUIeCTB H
MpEeBpaICHUE DSHEPTHH), TOMEOCTa3 (CaMOpPETyNsIus), YpOBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCIPOM3BEIEHUE (PEmpOIyKITus),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHEe H3JIaraTb OMOJIOTUYECKHE TeOpUH (KJIETOUHAsi, XpOMOCOMHAs, MyTaIl[HOHHAsI, IEHTpajIbHas JOrMa MOJEKYISIPHOW OMOJIOTHH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. W. BaBunoBa) u y4eHus (0 IeHTpaXx MHOTOOOpa3usi M NMPOMCXOXKACHHS KyabTypHbIX pacteHuid H. WM. BaBuiora),
OTPEEINATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MO3HAHUS B OMOJIOTUU: HAOIOIEHNE U OTIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OpraHU3alus U
MpOBeJIeHUE OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBUKEHHE T'MIOTE3bI, BHISBICHHE 3aBHCHUMOCTH MEXAY HCCIENyeMbIMU BEIMYMHAMHU, OObSICHEHUE
MOJIyUEHHBIX PE3YJbTAaTOB, HCIOJb30BAHHBIX HAYUHBIX TMOHSTUN, TEOpPUH M 3aKOHOB, YMEHHE JeJaThb BBIBOJBI HAa OCHOBAHWUHU IOJTYYEHHBIX
pE3yNbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KIETOK MPOKAPHUOT U JyKAPUOT, OJHOKIETOYHBIX MU MHOTOKIJIETOYHBIX OPTaHH3MOB,
OCOOCHHOCTH MPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIICHHUS SHEPrHH B KIETKe, (POTOCHMHTE3a, IMIACTHYECKOTO M JHEPreTUYecKoro oOMeHa,
XeMOCHHTE3a, MUTO3a, Meii03a, OTUIOAOTBOPEHUS, PA3MHOKEHHS, MHANBUAYATLHOTO PA3BUTHUS OpraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSATh MOTyYCHHbIC 3HAHUS JIISI OOBSICHEHHUsS] OMOJIOTMUYECKUX TPOIIECCOB U SBIICHUH, A MPUHSTUS MPAKTUYECKUX PEIICHUN B
MOBCETHEBHOM JKM3HU C LIENbI0 oOecrieueHusi 0€301MacHOCTH CBOETO 3/0POBBS M 3/I0POBbSI OKPY)KAIOLIMX JIFOJEH, COONIOJEHUS HOPM TPaMOTHOTO
MIOBEJICHUSI B OKPY’KalolIe MpUPOAHOH cpese, MOHUMaHUuEe HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHKEHUH COBPEMEHHON OMOJIOrMHM M OMOTEXHOJIOTUI
JUISl PallUOHAJIBHOTO MPUPOJOTIOIb30BAHNS;



YMEHHE peniaTh 3JeMEHTapHble FTEHETUUECKUE 3a/1aud Ha MOHO- U JUTHOPUIHOE CKPELIMBAHUE, CLIETUICHHOE HAC/IEJOBAHUE, COCTABIISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS ISl ITPEICKa3aHMsI HACIECOBAHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJIHATH TAOOPAaTOPHBIE U PAKTUIECKUE pabOTHI, COOMIOAATH PaBUIIa IPU padoTe ¢ y4eOHBIM U TAOOPATOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHYECKH OLIEHUBATh M HHTEPIIPETUPOBATh HHPOPMALIIO OHOJIOTUYECKOTO COJePIKaHMUs, BKIIOYAIONIYIO IICEBOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeICTBa MAacCOBO MH(OPMAIUK, HAYYHO-TIOMYISIPHBIE MaTepUaIIbl), STUYECKUE ACTIEKTHl COBPEMEHHBIX MCCIIEIOBAaHHUN B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001as OMOJOTNYECKy0 UH(POPMAIMIO U3 HECKOJIbKUX UCTOYHHUKOB,
IPaMOTHO MCHOJIb30BaTh NOHATUHHBIN anmnapar OMOJOrUu.

IIpenmeTHble pe3yabTaThl 0CBOeHUs1 y4eOHOro npeamera «buosorus» ¢ 11 knacce N0JKHBI OTPAKATD:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe W POJIM OMOJOIMH B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHMU COBPEMEHHOMU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUpa U Hay4YHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBHOW IPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHMs] )KU3HEHHBIX 3a/1ay;

YMEHHE PAaCKphIBaTh COJIEpKaHue OMOJOrHYEeCKUX TEPMUHOB U MOHSATUI: BUJ, TOMYJSALUS, TeHO(OH I, SBOIOIMS, IBIXKYIIUE CUIIbI ((haKTOpPbI)
SBOJIIOIMH, MPUCTOCOOIEHHOCTh OPraHU3MOB, BUJ000pa3OBaHUE, HKOJIOTMYECKUuEe (PAKTOPBI, SKOCHUCTEMA, MPOIYHEHThl, KOHCYMEHTbI, PEIyLIEHTHI,
LTI MMATAHUSI, SKOJIOTUYECKasl MUpaMHuIa, OMoreomneHos, onocdepa;

yMEHHe U3J1araTh OnoJIornyeckue Teopuu (dBostolnonHast Teopus Y. JlapBuHa, CHHTETHYECKasi TEOPHUs SBOJIIOLIMN ), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoaprmeBoro cxonactea K. M. bapa, depemoBanus rinaBHBIX HampaBieHud u myred sBomonmu A. H. Ceseprioa, ydenuss o Omochepe B.
. Bepnackoro), onpenensTh FpaHULibl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MO3HAHUS B OMOJIOTHUHN: HAOIIOIEHNE U OTIMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SIBICHUN, OpraHU3aIus U
MpOBeJIeHUE OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIABUKEHHE T'MIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXAY HUCCIENyeMbIMU BEIMYMHAMHU, OObICHEHUE
MOJIyYEHHBIX PE3YJIbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX MOHSTUN, TEOpPUH M 3aKOHOB, YMEHME JejaThb BBIBOJBI HAa OCHOBAHUU TMOJYYEHHBIX
pe3yNbTaToB;

YMEHHE BBIJICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOJOTMYECKHMX OOBEKTOB: BUJOB, MOMYJSAIMI, MPOAYLIEHTOB, KOHCYMEHTOB,
PEAYIIEHTOB, OMOTEOLIEHO30B U IKOCHUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHONW H3MEHYHBOCTH, €CTECTBEHHOTO0 OTOOpa, BHUI000pa3OBaHUA,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS IKOJOTHYECKHX (DaKTOPOB HAa OPraHU3MBbI, MEpeHOca BEIIECTB M IMOTOKA SHEPTUU B JKOCHUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHHI B SKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXUMHYECKUX LIUKIIOB B Orocdepe;

YMEHHE MPUMEHATh MOJyYCHHbIC 3HAHUS ISl OOBSICHEHHUsS] OMOJIOTMYECKUX MPOIIECCOB U SBIICHUM, AJIS MPUHSTUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KHM3HU C LIEJbI0 oOecreyeHuss 0€30MacHOCTH CBOETO 3/I0POBbS U 3/I0OPOBBS OKPYKAIOIIUX JIFOJEH, COONIONEHUS HOPM T'PaMOTHOTO
MOBEJICHUsI B OKpYXKarollei MpUPOJHOM cpele, MOHMMaHUEe HEOOXOJUMOCTH HCIOJIb30BaHUSA JOCTH)KEHUII COBpEMEHHOW Ouonoruu s
panMoHaIBFHOTO IPUPOJAONOIB30BAHNUS;

YMEHHE pellaTh 3JeMEeHTapHble OMOJIOTHYECKHE 33/1a4H, COCTABIATh CXEMBbI TIEpEHOCA BEIECTB U SHEPTUH B KOCHCTeMax (L€ MUTaHUA);

YMEHHE BBITIOJIHATH Ja00OpaTOpHbIE U MpaKTHUECKUe paboThl, COOII0NATh MpaBuiia MpU padboTe ¢ yueOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;



YMEHHE KPUTHYECKH OLIEHUBATh M HHTEPIIPETUPOBATh HHPOPMALIIO OHOJIOTUYECKOTO COJCPIKaHMUs, BKIIOYAIONIYIO IICEBOHAYYHbIC 3HAHUS U3
pa3IMYHBIX MCTOYHHUKOB (CpeicTBAa MaccoBOW HMH(OpMAIMK, HAyYHO-TIOMYJISAPHBIE MaTepHajbl), pacCMaTpUBaTh TJ00ATbHBIE 3KOJIOTHYECKHE
po0OIEeMBbI COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC NMHCBMEHHBIC M YCTHBIE COOOIIEHHs, 0000mIas OMOJOrHYecKyl0 MHPOPMALUIO M3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh NOHATUHHBIN anmnapar OMOJIOrUH.

TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanmenoBanue pa3nenos u tem KosmuecTBo yacos OnekTpoHHbIe (U poBbie) || lesTenbHOCTh YUnuTeNs Ha YPOKE B
n/m MIPOrpaMMBbI Beero|[Konrpossuste|| TTpaxrnueckue 00pa3oBaTeNIbHbIE PECYPCHI  (|[COOTBETCTBUH € paboydeil mporpaMMoit
paboTHI paboTHI BOCIIHTAHN
1 |buonorus kak Hayka 2 0.5 bubnuoreka [JOK VYcraHoBiIeHHE JIOBEPUTENBHBIX
https://m.edsoo.ru/7f41c292  ||oTHOIIEHWI MEKIY VY4YHTEIEM U €ro
2 | >KuBble cHCTEMBI M X OPraHU3alUs 1 bu6nnorexa ITOK Y{CHUKAMH.
https://m.eds00.ru/7f41c292 [ToOyxneHue MKOJLHUKOB COOJI0OIaTh Ha
OK€ OOIIEIPHUHSATHIC HOPMBI TTOBCICHHMS.
3 |[XMMHUYECKHI1 COCTaB U CTPOCHUE KICTKH 8 1 1 bubnuotexa [JOK }lif merp P A
https://m.edsoo.ru/7f41c292 pUBJICUCHUE BHUMAHMS IIKOJBHHKOB K
— = I[ICHHOCTHOMY AacCIIEKTy H3y4aeMBbIX Ha
4  |PKu3HenesTeNnbHOCTh KIIETKH 6 bu6mmoreka [IOK YPOKAX SIBIICHHIA.
https://m.eds00.ru/7f41c292  |Hcnonp3oBanue BOCITMTATEJILHBIX
5 |[Pa3MHOXEHHE ¥ MHIUBHUIYAIBHOE 5 1 bu6moreka [IOK BO3MOXKHOCTEH  COZNEpKaHHMsA  y4e€OHOTO
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292  |opeamera.  llpuMeHeHHe Ha  ypOKe
6 |HacnemncTBeHHOCTh U U3MEHUHUBOCTh 8 15 bu6mmoreka [IOK HgTepaKTHBHHX (bopm paboTe!
OpraHU3MOB https://m.eds00.ru/7f41c292  |[©Y1AFOTHHXCA.
MoTuBanysi 3pyJUPOBAHHBIX YUYaIIUXCS
7 ||Cenekmus opranu3mMoB. OCHOBBI 3 bu6mmoreka [IOK Hax X HEeyCIIeBAIOLIMA
OHMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292 OTHOK/IACCHHKAMIL.
8 |[Pe3epBHOE Bpems 1 bubmuorexa [JOK NunnumnpoBanue u MOIJIEPIKKA
https://m.edsoo.ru/7f41c292  |uccnenoBaTenbCKOM JEATETLHOCTH
ITKOJIbHUKOB.
OBUIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME
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11 KVIACC

Ne ||  HamMmeHoBaHME pa3iesioB U TEM KosmuecTBo yacos Onexrponnsie (udpoBbie)  ||1eaTenbHOCTD yIUTENS HA YPOKE B
n/n IIPOTrpaMMBbI Beero|[Konrpossusie|| [Tpakrnueckue 00pa3oBaTeNIbHbIE PECYPCBl  ||COOTBETCTBUU C paboueil mporpaMmoit
paboTHI paboTHI BOCIIHTAHN
1 |OBomroumonHas 6uosorus 9 1 bubmuoreka [JOK YcTaHoBieHHE JOBEPUTEIIbHBIX
https://m.edsoo.ru/7f41cc74 OTHOIICHWH MEXJy YyYUTEIIeM U €ro
2 ||Bo3HHMKHOBEHHE M pa3BHUTHE KH3HU | 9 0.5 Butmoreka [TOK yHCHUKaMH.
Ha 3eMie https://m.edsoo.ru/7f41cc74 o0y nenue H%KOHBHHKOB cobmoaTh
Ha OK€  OOHICPUHATHIE  HOPMBI
3 ||Opranu3MBI 1 OKpyKaromias cpea 5 1 bu6moreka [IOK HOBe;;im Hietp P
https://m.edsoo.ru/7f41cc74 [IpuBneyeHne BHUMAHHS IIKOJBHUKOB K
4 COO6HI€CTB3 1 DKOJIOTHUYECCKHUEC 9 bubnnoreka HOK LIEHHOCTHOMY acCIIeKTy HW3y4YaeMbIX Ha
CHCTEMBI https://m.edsoo.ru/7f41cc74 YPOKax SIBIICHHIA.
5 PegepBHoe BpeMs 2 Buoauorekxa LHOK Hcnonp3oBanue BOCIIUTATCIBHBIX
https://m.edsoo.ru/7f41cc74 BO3MOJKHOCTEH COJEp)KaHUs Y4eOHOTO
npeaMera. llpumeHeHne Ha  ypoke
WHTEPaKTUBHBIX dhopm paboThI
00yJaronuxcs.
MotuBanusi 3pyIUpOBAHHBIX Y4YaIIUXCS
HaJ ux HEYCIEBaIOIUMU
OJIHOKJIACCHUKAMH.
WuunuupoBanue u MOJJIEpKKa
UCCIIeIOBATENbCKON JEeSITeIbHOCTH
IIKOJIbHUKOB.
OBLIEE KOJIMYECTBO HACOBIIO || 34 0 2.5

I[TPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonnuecTBo yacos | Hara || DnekrpoHHBIE TUPPOBLIC 00pa30BATEITHHBIC
n/m Beero|Kontponbnsie| [Ipaktnueckue |[13YICHIA pecypeel
paboThl paboThI
1 |buonorus B cucreme Hayk 1 bubnuorexa [JOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 |Metomapl mo3HAHUS KUBOW Tipupoabl. [IpakTryeckas 1 0.5 bubnuoreka [JOK
pabota Ne 1 «lcrmonbp30BaHue Pa3InYHBIX METOIOB MPH https://m.edso0.ru/863e6122
M3YyYEHUH OMOJIOTHYECKIX OOBEKTOBY
3 |buomornyeckue CUCTEMBI, TIPOLIECCH M UX U3YUCHUE. 1 1 bubnuoreka [JOK
CrapToBas KOHTpOJIbHAs paboTa https://m.edso0.ru/863e6564
4 | Xumudeckuit coctaB KiIeTku. Boma m MuHepaibHbIe 1 bu6moreka [IOK
coym https://m.edsoo.ru/863e674e
5 |benku. CocTaB u cTpoeHue OEIKOB 1 bubnuorexa [JOK
https://m.edso0.ru/863e6b72
6 | DPepmMeHTH — OMOJIOTHYCCKHE KaTaIN3aTOPBI. 1 0.5 bubnuoreka [JOK
JlaboparopHas padota Ne 1 «3yueHue https://m.edso0.ru/863e6b7?2

KaTaJUTHUYECKON aKTUBHOCTU (pepMEHTOB (Ha mpumepe
aMUJIa3bl WM KaTajiasbl)»

7 ||Yrnesoasl. Jlunuael 1 bu6mmoreka [JOK
https://m.eds00.ru/863e6870

8 |[HykneuHoBble KuciaoTel. ATO 1 bubnuorexa LIOK
https://m.edso00.ru/863e6d5c

9 |[Mcropus u MeTo bl U3ydeHUs KieTku. Knetounas 1 bu6mmoreka [JOK
TEOpHs https://m.edso0.ru/863e6e88

|

‘10 HKJIeTKa KaK I1eJIOCTHAS KUBas CUCTEMA ||

11 ||Ctpoenue sykapuoTHueckoi kineTku. JlabopatopHas 1 0.5 bubnunoreka [JOK
pabota Ne 2 «3yueHue cTpoeHHs KJIETOK PacTEeHU, https://m.edsoo.ru/863e6ff0
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Ne Tema ypoxka KonunuecTBo yacos | Hara || DnekrpoHHBIE TUPPOBLIC 00pa30BATEIIHHBIC
n/m Beero|Kontponbnsie| [Ipaktnueckune |[13YICHIA pecypeel
paboThl paboThl
’KMBOTHBIX, TPHOOB U OaKTepHil M0 MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIpETapaTax U UX OTIHCAHUEC
12 ||OOMeH BelecTB Wi METa00IU3M 1 bubmmoreka [IOK
https://m.edso0.ru/863e766¢
13 ||[®@otocunTe3. XeMOCHHTE3 1 bubmuoreka [JOK
https://m.edso0.ru/863e7c98
14 |Onepreruueckuii 0OMeH 1 bubnuoreka [JOK
https://m.edsoo.ru/863e7aae
15 |PKusHeHHBIN UK KIETKH. Jenenue kieTku. MuTos. 1 0.5 bubnuorexa [JOK
JIabopatopHnas pabota Ne 3 «Habmaronenue Mutosa B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpernapaTax»
16 |[buocunTe3 Oenka. Peakiust MaTpuaHOTO CHUHTE3a 1 bu6moreka [IOK
https://m.edso0.ru/863e796e
17 |[Tpancnsauust — 6uocuHTe3 Oenka 1 bu6mmoreka [JOK
https://m.edso0.ru/863e796e
18 |HekneTounsle GOpPMBI KU3HH — BUPYCHI 1 bubnuoreka [JOK
https://m.edso0.ru/863e7540
19 |[®@opMbI pa3MHOKEHHS OpPraHU3MOB 1 bubnuoreka [JOK
https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
20 (Meiio3 1 bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a
21 |O6pa3oBaHMe U pa3BUTHUE MOJIOBBIX KIETOK. 1 0.5 bubnuorexa [IOK
OmnonotBopenue. JlabopaTopHas padota Ne 4 https://m.edso00.ru/863e81b6
«M3yueHne cTpoeHHUs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
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Ne Tema ypoxka KonunuecTBo yacos ‘ Hara || DnekrpoHHBIE TUPPOBLIC 00pa30BATEIIHHBIC
n/m Beero|Kontponbnsie| [Ipaktnueckune |[13YICHIA pecypeel
paboThl paboThl
22 |\UnauBuIyanbHOE pa3BUTHE OPraHU3MOB 1 bubnuorexa [JOK
https://m.edso0.ru/863e8436
23 |['eneTnka — Hayka O HACJIEJCTBEHHOCTH H 1 bubnuorexa [JOK
U3MEHYHUBOCTH https://m.edso0.ru/863e862
24 ||3akOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB. 1 bubnuoteka [JOK
MoHOTHOPUIHOE CKpEIUBaHKE https://m.edso0.ru/863e8878
25 | durnbpumHOe CKpemuBaHue. 3aKOH HE3aBUCUMOTO 1 bubnuoreka [JOK
HACJICIOBAHUS MTPU3HAKOB https://m.edso0.ru/863e89a4
26 ||CrieruteHHOE HaceI0BaHUe pu3HaKoB. JlabopartopHas 1 0.5 bubnmoreka [JOK
pabota Ne 5 «3ydeHne pe3ynbTaTOB MOHOTHOPHIHOTO https://m.edso0.ru/863e8c60
W TUTHOPUTHOTO CKPEIIMBAHUSA Y IP030(hHUIIbI HA
TOTOBBIX MHKpOIIpErapaTaxy
27 |'enernka mosa. HacinenoBanue npu3HaKkoB, 1 bu6moreka [IOK
CLIETUIEHHBIX C [MOJIOM https://m.edso0.ru/863e8c60
28 |h3menunBocTs. HenacnencreeHHass N3MEHUYUBOCTD. 1 0.5 bu6mmoreka [JOK
JlaboparopHas padota Ne 6. 3yuenue https://m.edsoo.ru/863e8efe
MOIM(UKAITHOHHON H3MEHUMBOCTH, TOCTPOCHHE
BapHAIMOHHOTO Psi/ia M BAPHAIIMOHHON KPUBOWY
29 |[HacnenctBeHHas u3MeHUMBOCTb. Jlabopartopnas pabdora | 1 0.5 bubnuoreka [JOK
No 7. «Ananu3 myrtanuil y Apo30(uiibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOIIperapaTaxy
30 ("eHeTHKa yeaoBeKa 1 bubmuoreka [JOK
https://m.edso0.ru/863e8d78
31 |[Pe3epBHbIit ypok. O00OIIEHKE 11O TEMe 1
«HacnencTBeHHOCTh U UI3MEHUYHUBOCTh OPraHU3MOBY
32 ||Cenexuus Kak HayKa U mpoliecc 1 bubnuorexa [IOK
https://m.eds00.ru/863e9214
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Ne Tema ypoxka KonunuecTBo yacos ‘ Hara || DnekrpoHHBIE TUPPOBLIC 00pa30BATEIIHHBIC
n/m Beero|Kontponbnsie| [Ipaktnueckune |[13YICHIA pecypeel
paboThl paboThl
33 |[MeToap!l ¥ TOCTHKEHUS CENICKIINN PACTCHUN U 1 bubnuotexa [JOK
’KHBOTHBIX https://m.edsoo.ru/863e9214
34 ||BuoTexHOJIOTHs KaK OTPacihb MPOU3BOICTBA 1 bubnuotexa [JOK
https://m.edso0.ru/863e9336
(OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 34 | 1 | 4 |
11 KJIACC
Ne Tema ypoxka | KosmmuecTBo yacos ‘ [Hara OneKTpoHHbIE IU(PPOBBIE
/T Beero|[Kontpomshere| [paktuueckue |13Y4eHHS o0OpazoBaTebHBIC PECYPCHI
paboTsI paboThI
1 |[DBosronust 1 METOIBI €€ U3yUCHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
2 |UcTopwus pa3BUTHS MPEACTABICHUN 00 YBOJIIOITUN 1 bubmuorexa [JOK
https://m.edso0.ru/863e9570
3 |[MukposBomronus 1 bu6mmoreka [JOK
https://m.edsoo0.ru/863e9cle
4 |[Tomymsamms Kak 3JeMEHTapHas €MHUIA BUJIA U DBOJIIOIUH. 1 0.5 bu6mmoreka [JOK
JlaboparopHas padota Ne 1 «CpaBHEHHE BUIOB 110 https://m.edsoo.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPHUIO)
5 ||dBmwxyiue cuibl (31eMeHTapHble (aKTOPhI) SBOJIIOLUN 1 bubnnoreka [JOK
https://m.edso0.ru/863e9da4
6 |EcTtecTBeHHbIl 0TOODP M ero GopMbI 1 bubnnoreka [JOK
https://m.edso0.ru/863e9ed0
7 |Pe3ynbTaThl 3BONIOLMU: IPUCHOCOOIEHHOCTh OPraHU3MOB U 1 0.5 bubnuorexa [IOK
BuJ000pa3oBanue. Jlaboparopnas pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpPraHu3Ma U €€ OTHOCUTEIHHOTO
XapakTepa»
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/T Beero|[Kontponsusre| Ipaxriueckue |A3YICHIS 00pazoBaTebHBIE PECYPCHI
paboThl paboThl
8 |[HampaBneHUS ¥ ITyTH MaKpOIBOJIOIUN 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9cle
‘9 HHGO6paTI/IMOCTB IBOJTIOIIAN || 1 || H H H
‘10 HI/ICTOpI/ISI KU3HU Ha 3eMJIe U METObl €€ U3yUeHUS || 1 || H H H
11 |'unoTte3sl NPOUCXOKACHUS )KU3HU Ha 3eMIie 1 bubnnorexa [JOK
https://m.edsoo.ru/863ea5a6
12 ||Pa3zBuTHe XM3HU HA 3eMJIe TIO ApaM | TIEpUOIaM 1 bubnuoreka [JOK
https://m.edsoo.ru/863eabbe
13 ||OcHOBHBIE ATAITBI HBOJIOIUH PACTUTEILHOTO U )KUBOTHOTO MHUPA. 1 0.5 bubnuoreka [IOK
ITpaktuyeckas pabora Ne 1 «M3ydeHne HCKOMAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pPAcTeHMI U KUBOTHBIX B KOJUIEKLIUIX)
14 ||CoBpeMeHHas cucTeMa OPraHuYeCKOro MUpa 1 bubmuorexa [JOK
https://m.edsoo.ru/863ea48e
15 |[DBosronust yenoBeka (aHTPOIIOTeHE3) 1 bubmuoreka [JOK

https://m.edsoo.ru/863eac2c

16 ||/IBmxymue cuibl ((hakTOphI) aHTPOTIOTEHE3a 1 bubmuoreka [JOK

https://m.edsoo.ru/863ead44

‘17 HOCHOBHHG CTaJMH DBOJIIOIMH YETOBEKA ||

18 |[UenoBeveckue pachl ¥ MPUPOTHBIC aaNTAIlN YEIOBEKa 1 bu6mmoreka [JOK
https://m.edso0.ru/863eaea2

19 ||Pe3epBHubiii ypok. O000IeHHE 110 TeMe «BO3HMKHOBEHHE U 1
pa3BHUTHE KU3HU HA 3eMIIe»

‘20 HQKOJIOH/I;I KaK HayKa ||

21 ||Cpenpl o6UTaHUS U HKOJOTHYECKHE (DaKTOPHI 1 bubnuoreka [IOK
https://m.edsoo.ru/863eafec



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero|[Kontponsusre| Ipaxriueckue |A3YICHIS 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
22 |Abuortnueckue Qakropsl. Jlaboparopras padora Ne 3. 1 0.5 bubmoreka [IOK
«Mopdostoruueckre 0COOCHHOCTH PACTCHUIN U3 PA3HBIX MECT https://m.edso0.ru/863eb10e
oburtanus». JlaboparopHas padora Ne 4. «BnusiHue cBera Ha pocT
Y Pa3BUTHE YESPCHKOB KOJICYCa
23 |buoTtmueckue GakTophl 1 bubnnorexa [JOK
https://m.edsoo.ru/863eb348
24 | DKONOTHYECKHE XapaKTePUCTUKH MOMyYIsuu. [IpakTruyeckas 1 0.5
pabota Ne 2 «I[Toacuét MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHun»
25 ||CoobmecTBa OpraHu3MoB — OHOIIEHO3 1 bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a
26 | DKoJIoTHYEeCKHE CUCTEMBI (9KOCHCTEMBI ) 1 bubmuorexa [JOK
https://m.edsoo.ru/863eb46a
27 ||OcHOBHBIE TIOKA3aTENN SKOCUCTEMbI. IKOJIOTUUECKNE TUPAMU/IBI. 1 bu6mmoreka [JOK
CaotictBa skocucTteM. CyKieccus https://m.edsoo.ru/863eb5fa
|28 HHpI/IpOI[HBIC 9KOCHUCTEMBI || 1 || H H H
|29 HAHTponoreHHLIe 9KOCHUCTEMBI || 1 || H H H
30 |[buocdepa — rnobanbHast SKOCUCTEMA 3eMITU 1 bubnnoreka [JOK
https://m.edsoo0.ru/863ebb5e
31 |[3akoHOMEpPHOCTH CyIIeCTBOBaHUS OnoCchepbl 1 bubnnoreka [JOK
https://m.edsoo0.ru/863ebd16
‘32 ‘LIGJ'IOBGLIGCTBO B Onocdepe 3emnn || || “ H H
33 ||CocymiecTBOBaHUE TPUPOIBI U YETIOBEYECTBA bubnunoreka [JOK
https://m.edsoo.ru/863ebale
34 |[Pe3epBHBIii ypok. O6061IeHNe TeMbl «Coo0I1ecTBa 1 1

9KOJOTHYCCKHE CUCTCMBD)



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

Ne Tema ypoxka | KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC

/o Beero|[Kontponsusre| Ipaxriueckue |A3YICHIS 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl

(OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 | 0 | 2.5 [




IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHET0 001IEr0 00pa30BaHuUsI

ChopmupoBaHHOCTh 3HAHUH O MECT€ W pPOJIM OWOJIOTMH B CHCTEME HAyIHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa U HAyYHOTO MHUPOBO33PEHUS; O BKJIAJIE POCCUICKUX U 3apyOEKHbIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; PYHKIMOHAIBHON I'PAMOTHOCTH YE€JIOBEKA
JUI pelIeHUs KU3HEHHBIX 3a7a4

YMeHHe packpbIBaTh COJEp)KaHHE OMOJIOTUYECKUX TEPMUHOB U TIOHSATHUU: KU3HbD,
KJIETKa, OpraHu3M; MeTabonu3M (0OMEH BEIIeCTB W IIpeBpalleHHE D3HEPTUn),
romeocta3 (camMoperyisiiius), yYpOBHEBas  OpraHHW3alusl JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BEACHNE (PETPOTYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BuUTHE

YMmenue uznaratb  OuosiorMueckue  Teopud  (KJIETOYHas, XpPOMOCOMHas,
MyTarmonHas), 3akoHbl (I'. Mengens, T. Moprana, H.W1. BaBunoBa) u y4uenus (o
LIEHTPaxX MHOT000pa3us U MPOUCXOXKACHUS KyIbTypHBIX pactenuit H.I. BaBunosa),
OTIPEJIENIATh TPAHUIIBI UX TPUMEHNUMOCTH K )KMBBIM CUCTEMaM

YMeHne BiaieTh METOJaMH HAYYHOTO TO3HaHUs B Ouosiornu (HaONIOACHHWE H
OTIMCAaHUE JKMUBBIX CHUCTEM, IPOIIECCOB W SIBJICHHM; OpraHM3aIus U TPOBEJICHUE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIJBMKEHUE TUMTOTE3bI; BHISBICHUE 3aBUCUMOCTH
MEXIy HWCCICAyeMbIMH BEJIMYMHAMH, OOBSICHEHHE IMIOJTYYCHHBIX PE3YJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB;, YMEHHE JICNIaTh BBIBOIBI
Ha OCHOBAHUWH TOJIYYCHHBIX PE3yIbTAaTOB)

YMeHHne BBIIENATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KIETOK TIPOKAPUOT U
9YKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHa BEIIECTB M IPEBPAIICHUS SHEPTUU B KIETKE, (HOTOCHHTE3a,
TUTACTUYECKOTO M DHEPreTHYecKOro OOMEHa, XEMOCHHTE3a, MHT03a, Meho3a,
OIUIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS, HWHIWBUAYAILHOTO  pa3BUTHS  OpraHu3Ma
(oHTOTECHE3)

VYmenue IIPUMCHATE IIOJTYYCHHBIC 3HaHUA I 00BACHEHUSI OHOJIOTHYECKHX
IIpouecCoB " HBHGHHﬁ, IJI1 IPUHATHA HPaKTHYCCKHUX pemeHHﬁ B HOBCGI[HCBHOI\/'I
KHU3HHU B LOCIAX oOecrneyeHust 0€30MAaCHOCTH CBOETO 300POBbA H 3O0POBbA
OKpYKaromux J'IIO,Z[GFI, CO6J'IIOI[€HI/I$I HOPM I'PaMOTHOI'O ITIOBCIACHUA B Opr>KaIOH_IeI71
HpHpOI[HOfI cpeac; IMOHHUMAaHUC HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/I)KCHI/Iﬁ
COBpeMeHHOﬁ O1oI0ruu u OMOTEXHOIOTHI JJIA PaluOHAJILHOI'O
IIPpUPO AOII0JIb30BAHHA

YMeHue peuiaTb 3JICMCHTAPHBIC I'CHCTUYCCKUC 3a/la4d Ha MOHO- H I[I/IFI/I6pI/II[HOG
CKpCUIMBAHUEC, CHCIUICHHOC HACJICAOBAHUC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO
CKpCHIMBAaHU U TPCACKA3aHUS HACIICAOBAHUS IPHU3HAKOB Y OPTaHN3MOB

YMeHue BBINOIHATH J1a0OpaTOpHble U MPAaKTUYECKUE paboOThl, COOM0AATh MpaBHiIa
pu paboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYAOBaHUEM

YMeHue - KpUTHMYECKH  OLEHMBaThb M MHTEPIPETUPOBATH UH(POPMALIUIO
OMOJIOTUYECKOTO  COJepKAHUS, BKJIIOYAIOUIYIO IICEBJOHAYYHblEe 3HAHUA U3
pa3nuuHblX UcTOYHMKOB (CMMU, HaydHO-TOMYJsipHbIE MaTepHalibl); STHUYECKUE
aCIIeKThl COBPEMEHHBIX UCCIICIOBAaHUI B OMOJIOTHHU, MEUIIMHE, OMOTEXHOJIOTHH

10

YMeHue cos3naBaTh COOCTBEHHBIC IHUCHMECHHBIC U YCTHBIC COO6H_ICHI/I}I, 0606]118.}1
6I/IOJ'IOTI/ILICCKyIO I/IH(I)OpMaI_II/IIO nus3 HCCKOJIbKHUX HCTOYHHKOB, T'paMOTHO
HCII0JIb30BaTh HOHSITUMHBIN armapar OHoI0THHI




11 KJIACC

Ko .
- HHCMOFO IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
pobep o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara

ChopmupoBaHHOCTh 3HAHUH O MECT€ W POJIM OWOJIOTMH B CHCTEME HAy4IHOTO
3HaHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHMN COBPEMEHHOH €CTECTBEHHO-HAYYHOMN
1 KapTUHBI MHUPa U HAYYHOTO MHPOBO33PEHUS; O BKIIA/IE POCCHICKHUX M 3apYOEHKHBIX
y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH; PYHKIHOHAIBHON I'PAMOTHOCTH Y€JIOBEKA
JUIS pEIIeHUs )KU3HEHHBIX 3a1a4

YMeHHne packpbiBaTh COJIEp)KaHUE OHUOJIOTHYECKUX TEPMUHOB W TOHSATUH: BU]I,
TOMYJISALMSI, TEHO(OH, HBONIONMSA, JBWXKYIIHE CHIBI ((aKTOpPbl) 3BOJIIOIHH,
2 MPUCIIOCOOIEHHOCTh OPraHu3MOB, BMJI000pa30BaHME, 3KOJOTMYECKHe (HaKTOPBI,
OKOCHUCTEMa,  TMPOJAYIEHTBI, KOHCYMEHTBHI, PEAYIEHTbl, IeNd  MHUTaHHUS,
9KOJIOTUYECKasi MUpaMuIa, OMOreoIeHo3, onocdepa

YMmenne — uznmarath  OWMOJIOTMYECKHWE  TeOpUW  (DBOJIOIMOHHAS  TEOPHS
Y. [apBuHa, CHHTETUYECKas TEOpHUs HBOJIIOLIMHU), 3aKOHbl U 3aKOHOMEPHOCTH
3 (3apoasimeBoro cxojctBa K.M. bapa, yepenoBanus riiaBHbIX HaIllpaBIeHUN U MyTei
ssomonnu A.H. CeBeprioBa, yuerus o ounocdepe B.U. Bepuaackoro), onpenensiTs
I'paHUIbl UX MIPUMCHHUMOCTHU K JKUBBIM CUCTEMaM

YMeHue BiaieTh METOJaMH HAaydHOTO TO3HaHUs B Ouosiornu (HaONIOACHHWE H
OTIMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SBIICHU; OpraHU3allHsl U MPOBEJACHHUE OHMO-
JIOTHYECKOTO JKCIIEPUMEHTA, BBIJBHKEHUE THIOTE3bl; BBISBICHHUE 3aBUCHMOCTH
MEXIy HCCICAyeMbIMH BEIUYMHAMH, OOBSCHEHHE IIOJYYCHHBIX pE3YyJIbTAaTOB,
WCTIOJIb30BAHHBIX HAYYHBIX MOHATHN, TEOPUN M 3aKOHOB; YMEHHUE JIelaTh BBIBOJIbI
Ha OCHOBAHUWH TOJIYYCHHBIX PE3yJIbTAaTOB)

YMeHue BbIIEHATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSALUUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOII€HO30B U
9KOCUCTEM; OCOOCHHOCTH MPOILIECCOB HACIEACTBEHHOW W3MEHUYHBOCTH, €CTECTBEH-
5 HOTro 0TOOpa, BUA00Opa30BaHUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JACHCTBUS
9KOJIOTMYecKUX (PaKTOPOB Ha OPraHU3MBI, IEPEHOCA BEUIECTB U MOTOKA YHEPIHU B
9KOCUCTEMAaX, AHTPOTOIEHHBIX H3MEHEHHH B JKOCHUCTEMaxX CBOEH MECTHOCTH,
KpYroBOpPOTa BEIIECTB M OMOre0XHMHUUYECKUX IIUKIIOB B Orochepe

VYmenue IIPUMCHATE IIOJTYYCHHBIC 3HaHUA I 00BACHEHUSI OHOJIOTHYECKHX
IpouecCcoB " ﬂBJ'IeHPIfI, I IIPUHATUSA IMPAKTHYCCKHUX peH_IeHI/Iﬁ B HOBCG,Z[HCBHOIZ
JKHU3HHU B LCIIAX obecnieyeHnss 0€30IIaCHOCTH CBOEro 340pPOBbs U 3J0POBbA OKPY-

6 JKaromux HMHeﬁ, CO6JHOI[CHI/IH HOPM TI'PaMOTHOTI'O IIOBCIACHHA B OKPY)KB.IOH_ICﬁ
HpHpOI[HOfI cpeac; IMOHHMMAaHHC H€06XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ
COBpeMeHHOﬁ OonoI0oruu JJIA PAalOHAJIbHOT'O IIPUPOJO0II0JIb30BaHU S

7 YMeHue peuiaTtb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aJa4yud, COCTaBJIATh CXCMBI
IICPCHOCA BCHICCTB U DHCPIUHU B OKOCUCTCMAX (I_ICHI/I HI/ITaHI/IH)

8 YMeHue BBIIIOJIHATh J'Ia60paT0pHBIe " INPAKTUYICCKUC pa6OTLI, CO6.]'IIOI[8.TB paBujia

pu paboTe ¢ y4eOHBIM U J1aO0PaTOPHBIM 000PYAOBAHUEM

YMeHue  KpUTHMYECKH  OLEHMBaTb M MHTEPIPETUPOBATH UH(POPMALIUIO
OMOJIOTUYECKOTO  COJIep)KAaHUs, BKJIIOYAIOIIYIO I[ICEBJAOHAyYHbIE 3HAHUSA U3
9 pa3nuuHbIX UcTouHUKOB (CMMU, HayyHO-TIOMyNIsipHBIE MaTepUabl); pacCMaTPUBATh
rio0anbHble  JKOJIOTHYECKHE MpOoOJeMbl COBPEMEHHOCTH, (HOPMHPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIINIO

YMeHue co3naBaTh COOCTBEHHBIC IHUCHMEHHBIC U YCTHBIC COO6H_ICHI/I$I, 0606]118.5[
10 6I/IOJ'IOFI/ILICCKyIO I/IH(I)OpMaI_II/IIO nus3 HCCKOJIbKHUX HCTOYHHKOB, T'paMOTHO
HCII0JIb30BaTh NOHATHUMHBIN armapar OHoI0THH

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA



10 KJIACC

Kox
1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

buonorus kak Hayka

11

buonoruss — nHayka o >xuBoi mpupojne. Ponp Ouonorun B (OPMHPOBAHHMU COBPEMEHHOM
Hay4yHOU KapTuHbl Mupa. CucremMa OMOJOrH4eCKUX HayK

1.2

MeTtopl MO3HAHUS KUBOM NPUPOJbI (HAONIOJEHUE, SKCIIEPUMEHT, OINKCAaHUE, U3MEpEHUE,
KJaccu(UKaIysi, MOICITMPOBAHNE, CTATHCTHYECKAsi 00pabOTKa TaHHBIX)

2

JKuBrIe ccTEeMBI 1 HX opraHusanus

2.1

JXKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus Ononorun. CBoicTBa OMOCUCTEM U UX
paszHooOpaszue

2.2

YpoBHM opraHu3anuu OHMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHI, KIJIETOUHBIM, opra-
HU3MEHHBIH, MONYJISIIMOHHO-BUI0BO, SKOCUCTEMHBIN, OMOC(EpHBIit

3

XHWMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUN COCTaB KJIETKH. XHUMHYECKHE JJIEMEHTHI: MAaKpPOAJIEMEHTHI, MUKPOIJIEMEHTHI.
Bona u muHepanpHble BemiecTBa. DYHKIIMUM BOJBI M MUHEPAIbHBIX BEIIECTB B KIIETKE.
[Tonnepxanne ocMoTHUeCcKOro OajgaHca

3.2

benku. CoctaB u crpoeHue 0enkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumsbie u
3aMEHUMBIE aMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPHI O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOpUYHAS, TPETUYHAs U YETBEPTUYHAsl CTPYKTypa). XHUMHUYECKUE
cBolicTBa OenkoB. bronornyeckue GyHKIuM OEITKOB.

®epMeHThl — Ouosiornueckue KaranuzaTopbl. CTpoeHue QepMeHTa: AaKTUBHBIN LIEHTD,
cyoctpatHas crnenmdudyHocth. Kodepmentsl. Butamubbpl. OTiawuus ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaJln3aToOpPOB

3.3

VYrneBoapl: MOHOcCaxapuibl (TJIIOKO3a, pubo3a M JI€30KCUpHO03a), nucaxapubl (caxaposa,
JIaKTO3a) W ToJMcaxapuibl (Kpaxmall, TJIMKOTEH, IeJTI003a). buonormdeckue GyHKIUHA
yTJIEBOIOB.

Jlunuaer: TpUrauuepuabl, crepouabl, Gochonunuapl. I'uapodribHo-ruapoPoOHBIE CBONCTBA.
buonornyeckne ¢ynknuu JmnuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB W JIMIHIOB KAk
VCTOYHHUKOB YHEPTUU

3.4

Hykneunosbie kuciotsl: JJHK m PHK. Hykneotuapl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JIHK. Ctpoenue u ¢pyakiuu PHK. AT®: ctpoenue u GpyHKIuu

3.5

[uTonorusa — Hayka o kierke. Kinetounas Teopusi. MeTo bl M13ydeHUs KIETOK

3.6

Kierka kak OeJIoCTHasA XuUBasg CUCTEMaA. O6H_II/IC IMPU3HAKKW KIICTOK: 3aMKHYTAasA HApYyXHasA
MeM6paHa, MOJICKYJIbI I[HK KaK I'eHeTHYSCKHI alrapar, CUCTCMa CMHTC3ad Oenka

3.7

Tunel  KIETOK: dJyKapuoTHYeckas ©  mnpokapuoTudeckas. (OcoOEHHOCTH  CTpOEHUs
nmpokapuoTHueckoil kietku. Kierounas crenka Oaktepuil. CTpoeHHE HSYKapHOTHUECKOUN
kieTku. OCHOBHBIE OTIINYUS PACTUTEIBHOMN, )KUBOTHOM U TPUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIIETOYHAs CTEHKa, TJUKOKAIMKC, WX (YHKIIHH.
[Inasmatuyeckass memOpana, e€ cBoiictBa W ¢GyHkimu. [luTomnasma u e€ OpraHoupsbl
OnnomeMOpaHHBIE OPraHOUABI KIETKU: dHAomIazmaTtiueckas cerb (JI1C), anmapar [Nombmxw,
J30CcoMBl. [losryaBTOHOMHBIE OpPraHOMbI KIIETKH: MUTOXOHIAPHUH, TIacTuapsl. [IporcxoxaeHue
MUTOXOHJpUI W miactud. Buael mmactua. HememOpaHHble opraHoubl KI€TKUA: PUOOCOMBI,
KJIETOYHBIN LICHTP, PECHUYKH, )KT'YTUKUA. DYHKIIMK OPraHOMIOB KJIETKU. BriroueHus

3.9

SAnpo — perynsatopHblil neHTp kieTku. CTpoeHue siapa: siepHas o0oJouKa, KapHoILIa3ma,
XPOMATHUH, SPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

>KI/I3HC,Z[C$ITCJ'ILHOCTB KJICTKHA

4.1

OOMeH BeliecTB, WU MeTa0oIM3M. ACCUMIIIANMS (TJIACTHYCCKUI OOMEH) M JIUCCUMUIISIUS
(PHepreTnyeckuii 0OMEH) — JBE CTOPOHBI €IMHOTO Tpolecca MeTabonmu3ma. Tumbl oOMeHa
BEILECTB: aBTOTPOQHBIN u reTepoTpoQHEIiL.




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

Poub (hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAICHIH SHEPTHU B KIETKE

4.2

@DOTOCHHTE3. CaeroBas u TEMHOBast ¢asb ¢dorocunTesa. Peakuuu
¢dorocunresa. IppeKkTHBHOCTH (hoTOCHHTE3a. 3HaYeHHE (POTOCHMHTE3a JJIS KU3HU Ha 3emIe.
Bnusiaue ycnoBmii cpenbl Ha (POTOCHMHTE3 M CIOCOOBI TMOBBIIICHHUS €T0 MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUM.

XeMOCHHTE3. XeMOCHUHTE3UPYIOIINE OakTeprun. 3HaYeHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMie

4.3

DOHepreruyeckuii oOMeH B KieTke. PaciienyieHue BelecTB, BbIACIECHUE U aKKyMYJIUPOBAaHUE
SHEPrUM B KIETKE. DTamlbl dHEpreTudeckoro oodmena. ['nukonus. BposkeHue u ero BUIIBIL.
KucnopogHoe OKuCIeHUE, WM KICTOYHOE abixaHue. (H(HEKTHBHOCTh JHEPreTUYECKOTO
obMmenHa

4.4

Peakuun wmatpuuyHoro cuHte3a. ['enernueckas wuH@opmanus u JHK. Peamuzanus
IreHeTUYeCKON MH(pOpMaIUK B KieTKe. [ eHeThueckuil KoJ U ero cBoicTBa. TpaHCKpunus —
Matpuunblii cunte3 PHK. Tpaucnsuusa — 6nocuntes 6enka. Koguposanue amuHokuciot. Posb
pubocoMm B OMocHHTE3€ Oenka

4.5

Heknerounsie gopmsl ku3Hu — Bupychl. Vctopus oTkpsiTusi BupycoB (.M. iBaHOBCKUIA).
Oco0eHHOCTH CTPOEHHS U )KM3HEAEATEIbHOCTU BUpYCcOB. baktepuodaru. bonesnu pacrenuti,
KUBOTHBIX U YE€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHonedunura yenoseka (BUY) —
Bo30ynutens CIIM/la. IlpodunakTika pacrpocTpaHeHns BUPYCHBIX 3a00J1eBaHUN

Pa3sMHOkeEHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KneTounsli! 1ukn, WM KU3HEHHBIM 1wk kieTtkd. Mutepdaza m wmwmros. Ilpomeccsl,
npoTtekaromue B uHtepdasze. Permkanus — peakuus marpuyHoro cunresa [IHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUI. [[MTIJIOMIHBINA U TaryIoNIHBIA XPOMOCOMHBIS
Habopel. XpoMatusl. [lutonornueckrie 0CHOBBI Pa3MHOKEHUS U MHAUBUAYALHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue xknetkn — muto3. Ctaguu MuTo3a. [Iporecchl, mMpoUCXOIAIINe Ha Pa3HbIX CTAAMUIX
MHTO3a. broslornueckuii CMbICII MUTO3a

5.2

®opMbl pa3MHOMKEHUSI OPraHu3MOB: Oecriosnioe U MmoJsioBoe. Buapl 6ecrnonoro pasMHOKEHHUS:
JielieHue HaJlBOe, MOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHOxeHue. MickyccTBeHHOE KJIOHHPOBAHHUE OPTraHU3MOB, €0 3HAUYCHHUE JIJIS CeNIeKLIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIMYUS OT OECIIOJI0TO.
Meiio3. Cramguu Meiio3a. Ilpoueccel, mpoucxojsimue Ha craguax wmehosa. [loBeaenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii CMbICI M 3HaUEHUE MEi03a

5.4

I'amerorenes — Impouecc 06pa3OBaHI/IH IIOJIOBBIX KIIETOK Y JKHMBOTHBIX. IlonoBeIe Keje3bl:
CCMCHHHKHU U SANYHHKU. O6pa30BaHHe H Pa3BUTHUC ITOJIOBBIX KJICTOK — I'aMeCT (cnepMaTosonz[,
HﬁHeKﬂeTKa) — CIHepMaTorcHes Mu OOI'CHE3. OcobeHHoCTH CTPOCHUA SUIEKICTOK U
CIICPMATO30U/I0B. OHJ'IOI[OTBOPCHI/IC. HapTeHoreHe3

5.5

NunuBuayansHoe pa3BuTHE (OHTOTEHE3). DOMOpUOHAIIbHOE pa3BUTHE (AMOpUOTEHE3). DTarmbl
SMOPHOHAIBHOTO PAa3BUTHS Yy T[IO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHE, TacTpyJIsus,
opranoreHe3. I[loctamOpuoHanbHOE pa3BUTHE. THUIBI [MOCTAIMOPHOHAIBHOTO Pa3BHUTHS:
npsiMoe, HempsiMoe (IMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButne pacteHuii. OHTOreHE3 IIBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTUA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpPraHn3MOB

6.1

[Ipenmer u 3amaun rTeHeTuku. McTopusi pa3BUTUS TEHETUKH. Bkiaax poccuiicKux
Y 3apyOeKHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeTOAbl TEHETUKU (THOPHI0JIOTHUYECKUH,
LUTOTCHETUYECKUM, MOJIEKYJISIPHO-TeHEeTUYeCKU). (OCHOBHBIE T'€HETUYECKHE TMOHSATHUSL.
['eHeTnyeckasi CHMBOJIMKA, UCTIOJIb3YeMasi B CXEMaX CKPEIIMBAaHUM

6.2

gaKOHOMepHOCTI/I HAaCJICAOBaHUA NNPU3HAKOB, YCTAHOBJICHHBIC I'. Mengenem. MOHOFI/I6pI/II[HOC
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CKpeuIMBaHue. 3akOH  eauHooOpasus THOpUIOB  MepBoro  mokosieHus.  [IpaBuio
JOMMHHUPOBaHMS. 3aKOH pacCIICIUIEHUs NpU3HAKoB. ['mnore3a uucrorsl ramer. [losHoe u
HETIOJIHOE IOMUHUPOBAHHUE.

JuruOpunHoe CKpeniBaHue. 3aKOH HE3aBHCUMOIO HACIeIOBaHMA TpHU3HAKoB. Lluro-
T€HETUYECKUE OCHOBBI JUTHOPUIHOTO CKpPEUIMBAaHMS. AHAIM3UPYIONIEE CKPEIIMBAHUE.
Vcriosib30BaHNE aHATTM3UPYIOIIET0 CKPEIUBAHNUS VIS OTIPEETICHNs] TEHOTHIIA 0CO0n

6.3

CuermienHoe HaclieqoBanue npusHakoB. Padora T. Moprana no cluerjieHHOMY HaclieIOBaHUIO
reHoB. Hapylienue cuemnseHus TeHOB B Pe3yibTaTe KPOCCHHTOBepa. XpOMOCOMHAas TEOpHs
HAaCIEACTBEHHOCTH. | e HeTHYEeCKHue KapThl.

'eneruka mosia. XpoMOCOMHOE OIpeneieHue MoJjla. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
T'omoramernble u rereporaMeTHbIC OPraHu3Mbl. HaCJ'IeI[OBaHI/IG IMPU3HAKOB, CHCIIJICHHBIX C
10JIOM

6.4

N3meHunBOoCTh. BUbl NM3MEHYMBOCTH: HEHACIEACTBEHHAs M HacieAcTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOM W3MEHYMBOCTU. XapaKTEepUCTUKA MOAU(UKAIIMOHHON W3MEHYMBOCTH.
BaprannonHslii psa u BaprannoHHas kpusast. Hopma peaknuu npusHaka. KommdyecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U MX HOpMa peakunu. CBoicTBa MOIM(UKAIMOHHONW W3MEHYNBOCTH

6.5

HacnenctBennasi, winm TeHOTHNHMYECKas, W3MEHUYMBOCTh. KomMOMHAaTMBHAs W3MEHYHBOCTD.
Meiio3 u 1NOJOBOW TMpolecc — OCHOBAa KOMOWHAaTMBHOM HM3MEHYMBOCTH. MyTallMOHHAs
n3MeHunBocTh. Knaccudukanus myranuii: reHHble XpOMOCOMHbIE, 'eHOMHbIe. YacToTa u
MPUYMHBI MyTalluid. MyrareHHble (PaKTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIECTBEHHON
n3meHunBocty H.M. BaBunosa

6.6

I'enernka JeJIoBeKa. Kapuotun YeJIOBEKa. OcCHOBHBIE METOIBI TeHETHUKU
JeJIoBeKa: TeHeaIOTHUSCKHA, OJIM3HEIIOBLIH, IIUTOT€HETHYCCKH, OMOXUMUYECKUH,
MOJIEKYJIIpHO-TeHeTHYecKuil. CoBpeMEHHOE ONpeNeieHHE TEeHOTHUIIA: TOJIHOTCHOMHOE
CEKBCHHPOBAHHE, TCHOTHUNUPOBaHHE, B TOM uyucie ¢ nomouipto III[P-anammsza. Hacnen-
CTBEHHBIC 3a00jieBaHMS 4YeEJIOBEKAa: TEHHbIE 00Je3HM, OOJIE3HM C HAcCICACTBECHHOM
MPEAPACIIONOKEHHOCThIO, XpOMOCOMHBIE 00sie3HU. COMaTHUUeCKHe U TeHEepaTUBHBIC MYyTAIlHH.
[IpuHIUIBI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPO(UIAKTUKH U JICYCHHS TCHETHUSCKUX
OoJie3Hel. MeIMKo-TeHeTUYeCKOe KOHCYJIBbTUPOBAaHHUE. 3HAYCHUE METUIIMHCKOW T'eHETUKH B
MPEAOTBPAIICHNUN U JICYCHUH T'€HETUYECKUX 3a00JICBaHUI YEIIOBEKA

CCHCKHI/IH OPraHn3MoOB. OCHOBBI OMOTEXHOJIOTUHI

7.1

Ceneknusi KaKk Hayka M IpoIEecC. 3apoKJICHHE CEJIEKUUH W JomecTtukanus. Yuenue H.U.
BaBuioBa o IeHTpax MPOMCXOXJACHHS W MHOT0oOOpasus KyJbTYPHBIX pacTeHuiud. L[eHTpsl
MIPOMCXOXKACHUS JOMAIHUX XUBOTHBIX. COpT, IOpoa, MTaMM

7.2

CoBpemMeHHBIE METOJIbI CeNeKUUd. MacCoBbI UM HMHIAUBUAYAJIbHBIH OTOOpPHI B CENEKLIUU
pacteHuid ® OKMBOTHBIX. OIleHKa JKCTephepa. bBIM3KOpPOJCTBEHHOE CKpEIIMBaHUE —
nHOpuauHT. Yncras muHus. CKpelMBaHUE YUCTHIX JIMHUH. ['eTepo3uc, nuiu ruOpuaHas cuia.
HeponctBennoe ckpemuBanue — ayrOpuauHr. OtmanéHHas rubpuauzanus U e€ YCHeXH.
HckyccTBeHHBIN MyTareHe3 M IMOJydY€HHE MOJUIUIOUIOB. JoCTHXKEHHS CEeNeKIUU pacTeHU,
KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorusi kak oTpacip MNpPOU3BOACTBA. ['€HHas WHKEHepHus. OTambl CO3JaHUSA
pexomOunantHoi JIHK u Tpancrennsix opranusmoB. Knertounas umkeHepusi. Knetounsle
KYJIBTYPBHI. MHUKpPOKJIOHAJIBHOE pa3MHOYKEHHUE pacTeHui. Knonuposanue
BBICOKOIIPOJTYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. ODKOJIOTUYECKHE M 3TUYECKHE
npo6semsl. MO — reHeTndecku MoIU(PUIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon
1

IIpoBepsiemMblii 3JIEMEHT COACPKAHUS

DBOJIFOLIMOHHAS OUOJIOT U

1.1

3BOJ’IIOI_II/IOHHE[${ TCOpU U e€ MeCTO B OMOJIOTHH.
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CauzierenbcTBa dBoNMOLUH. [laleoHTOIOrHYECKHE: OCIIE0BATEIBHOCTD TOSBICHHS BUIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, TepexoaHbie (opMbl. buoreorpaduueckue: CXOJCTBO |
paznuune GayH u GIOop MATEPUKOB U OCTPOBOB. DMOPHOJIIOTHUYECKUE: CXOJCTBA U PA3TH UM
3M6pI/IOHOB Pa3HbIX BHAOB IT1O3BOHOYHLIX. CpaBHI/ITeHBHO'aHaTOMI/ILIGCKI/Ie: T'OMOJIOTHYHBIC,
AHaJIOTUYHBIC, PYAMMCHTAPHBIC OpraHsbl, aTaBU3MBI. MOJICKYJIﬂpHO -OMOXUMUYECKUE:
CXO0ACTBO MCXAaHU3MOB HACJIICACTBCHHOCTH U OCHOBHBIX METa00INUECKAX HYTGﬁ Y BCEX
OPraHu3MOB

1.2

OpomounonHas treopus Y. Japsuna. [Ipeanocsliku BO3HUKHOBEHUS JapBUHU3MA. J[BrxKyIme
CWJIBI DBOJIIOLMKM BUJOB 1O JlapBuHY (M30BITOYHOE PpAa3MHOXKEHHUE IPU OrPaHUYEHHOCTH
pecypcoB, HeonpeienEéHHasi U3MEHYMBOCTb, O0pb0a 3a CyLECTBOBAHUE, ECTECTBEHHBINH 0TOOD)

1.3

Cunrernueckas teopust sBomonuu (CTD) m ocHOBHBIE €€ MOJOXKEHUS. MUKpPO3BOJIIOLHUS.
[Tonymsiyst Kak eAMHMIIA BUJIA U 3BOJIIOIUT

14

JBuxymue cunbl ((akTopbl) 5BOJIONMU BUAOB B Mpupoje. MyTalMOHHBIA Mpolecc
1 KOMOMHATHBHAs W3MEHYMBOCTh. [lomymsiioHHbIE BOJIHBI U Jpeid renoB. M3omsamus u
murpanus. EcrecTBeHHbIN 0TO0p — Hanpasisitomuil (GakTop 3BOIOIUH. POPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCT, OPraHU3MOB Kak pe3ynbTar 3Bosonuu. [Ipumepsl mpucnocoOiaeHuit y
OpraHu3MoB. ApoMOP(O3bl U UINOATANITAIIIH.

Bun wu BupooOpazoBanme. Kpurepun Buma. OcHOBHbIE (OpPMBI BHI000pa30BaHUSA:
reorpap)uueckoe, IKOJOrHIECKOe

1.5

Maxkpossomtorusi. @opmbl  3BoNOLMU:  PHIIETHYECKAs, AUBEPreHTHAs, KOHBEpPIreHTHas,
napauenbHas. HeoOpatuMocTs 3BoIOIMN

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3€MJIE

2.1

JloHayuHble TpEACTaBICHUS O 3apO’KIEHUU >KM3HH. HaydHble TUMOTE3bl BO3HUKHOBEHHS
KU3HU Ha 3emJie: aOWoreHe3 W MaHCIepMUs. XUMUYECKas SBOJIONHS. DKCIEPUMEHTAIBHOE
MOATBEPKICHNE XUMHMUYECKON H5BoJounu. HaudanbHble 3Tambl OHOJIOTMYECKON HBOJIIOLUU.
I'mnore3za PHK-mupa. IlepBble KieTKM W uX 3BOJIIOIHMS. POPMUPOBAHHE OCHOBHBIX TPYIIII
YKUBBIX OPraHU3MOB

2.2

Pa3BuTue xu3HM Ha 3emiie 1o 3paM U nepuoaam. Karapxen. Apxeickas U mpoTepo3oicKas
apel. Ilaneosoiickas spa u €€ NEpPHOIbl: KEMOPUMCKUH, OPIAOBUKCKHH, CHIYPUHCKUH,
JICBOHCKHM, KaMEHHOYTOJIbHBIN, MepMCcKui. Me3o30iickas 3pa U €€ Mepuobl: TPUACOBBIM,
FOPCKHUIA, METOBOM.

Kaiinosoiickas 3pa u €€ TMepuolbl: MaJeOr€HOBbIM, HEOTCHOBBIM, AaHTPOIOTCHOBBIM.
XapakTepucTuKa KIMMara W TEO0JOTMYECKUX mnpoueccoB. OCHOBHBIE ATalbl 3BOJIIOLIHUU
PaCTUTENBHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U XKUBOTHBIX. [losiBreHwue,
paciBeT ¥ BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OPraHu4cCKOro MuHpa KaK OTpPaKCHUC ISBOJIOLHUH. OCHOBHBIE CHCTEMaTHUYCCKHE
T'pyIIbl OpTraHN3MOB

24

OBouonus YeaoBeKa. AHTPOIOJIOr sl Kak Hayka. Pa3BuTue npencTaBieHUi 0 MPOUCX0KAECHUH
yenoBeka. MeTtoasl nzyueHus antpornoreHesza. CXoACTBa M pa3ivyus 4eJIOBEKa U KUBOTHBIX.
CucremaTnueckoe NoJIOKEHUE YETI0BEKa.

JBwxyme cuibl  (dakTopbl) aHTpororeHesa. HacnmencTBeHHas W3MEHYMBOCTH M €cC-
TECTBEHHBIN 0TOOp. OOIIECTBEHHBIH 00pa3 KU3HU, U3TOTOBJIEHNUE OPYIUH Tpy/a, MbILIUIEHHE,
peub

2.5

OcCHOBHBIE CTaZuM W BETBU DHBOJIOLUU YEJIOBEKAa: aBCTPAJONUTEKH, YEIOBEK YMEINbIN,
UYenosexk npamoxomamuii, YenoBexk HeaHaepranbckuii, Yenosexk pasymublil. Haxonku
HCKOTIAeMBIX OCTaHKOB, BpeMs CyILIECTBOBaHMsI, 00JIaCTh PaCIpOCTPaHEeHUs, 00BbEM T'OJIOBHOTO
MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UenoBeueckrne pacbkl. OCHOBHBIE OOIBIINE pachl: €BPONEOUAHAs (eBpas3uiickasi), Herpo-
aBCTpanonaHas (dKBaTopuajbHas), MOHTOJOWAHAS (a3UMaTCKO-aMepUKaHCKass). YepTsl
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MPUCTIOCOOICHHOCTH TPEACTABUTENCH YEIIOBEUYECKUX pac K YCIOBHUSM CYIICCTBOBAHMSI.
EnunctBo yenoBeueckux pac. Kpurnka pacuzma

OpranusMbl 1 OKpyXarolasl cpeia

3.1

DKoJIoTHs KaK HayKa. 3a/laud ¥ pa3zieiibl SKOJOTUH. MeToIbl SKOJIOTHYECKUX MCCIIeIOBAHHIA.
DkoJsioruueckoe MupoBo33penue. Cpeapl o0oOWUTaHUS OpPraHU3MOB: BOJIHAs, HA3EMHO-
BO3QyHIHAsA, IOYBCHHAA, BHYTPUOPIraHM3MCHHAA

3.2

Okonoruveckne (aktopel. Knaccuduramus 3KOJIOTHYSCKUX (HAKTOPOB: aOMOTHUYECKHE,
OMOTHYECKHUE B aHTpOIoreHHbIe. JlelicTBre IKOJIOTHYeCKIX (DaKTOPOB HA OPTaHU3MBI

3.3

AbGuoTnueckue (GaKTopbl: CBET, TeMIleparypa, BiIaxHocTh. dotonepuomusm. Ilpu-
Croco0JIEHUsI OPraHU3MOB K JIEHCTBHIO aOMOTHYEeCKHX (akTopoB. bruonornyeckue puTMbl

3.4

buotnueckue Qaxropel. Buapl 6M0oTHYECKMX B3aMMOJCHCTBHIM: KOHKYPEHIIMSI, XUIIHUYECTBO,
MapasuTH3M, MYTyaau3M, KOMMEHCAIU3M (HaxJ1eOHHYeCTBO, KBAPTHUPAHTCTBO), aMEHCAIN3M,
HEUTpanu3M. 3HaueHHe OMOTHYECKUX B3aMMOJEMCTBUI IJi CyIIECTBOBAHUS OPraHU3MOB B
MIPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE  XapaKTepUCTUKH mnomynsauuu. OCHOBHbIE IOKa3aTead  MOMYJSIIHNU:
YUCJIIEHHOCTh, IUIOTHOCTh, POYKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MuUrpanus. JnHamumka
YUCJIEHHOCTH MOMYJISALMU U €€ peryisius

COO6HIGCTBa " 3KOJIOTUYCCKHUE CUCTEMBI

Coo01ecTBo opranu3mMoB — 0Mo1eH03. CTPYKTYyphl OHOIIEHO3a: BUIOBAsI, MPOCTPAHCTBEHHAS,
Tpoduueckas (numeBas). Buapl-noMuHanTsl. CB31 B OMOIIEHO3€

4.2

DKoJIoTHYeCKHEe CHUCTeMBbI (9Kocuctembl). llonarme 00 d3kocucTemMe W OHOTrEOoIeHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYICHTBHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BemiecTB U MOTOK SHEPTHH B dKocucTteMe. Tpoduueckue (MuieBbie) YPOBHHU
skocuctembl. [lumeBbie menmu W cetd. OCHOBHBIE TOKa3aTeNM JKOCHCTEMBI: OHWoMacca,
MPOAYKIIHSI. DKOJOTHYECKUE TMHPAMHIIBI: TPOAYKIIMH, YHCIEHHOCTH, Omomacchl. CBOHCTBa
HKOCHCTEM: YCTOHYMBOCTD, CAMOpEryIsiiusi, pazputue. CyKieccus

4.3

[Ipupoanbie dSKOCHUCTEMBI. DKOCUCTEMBI 03Ep U peK. OKOCHUCTeMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE HIKOCHCTEMBI. ATPO3KOCUCTEMBI. YpOoskocuctembl. buonoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpaszue kak ¢akrop yctoiunBocTH sKocucTeM. (CoxpaHeHHe OHMOJIOrHYecKOTo
pa3zHooOpa3us Ha 3emiie

4.4

Yuenue B.U. Bepuaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa ouochepsi. XKupoe
BemecTBO U ero ¢yHkuuu. OcobGeHHOcTH Onocdepsl Kak TI00aTBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHMe W oOparHas cBsizb B Ouocdepe. KpyroBopoTsl BemiectB u
OMOreOXMMHUYECKHE IMKJIBI JJIEMEHTOB (yriepoja, a3oTa). 30HAIBHOCTh OHochepsl.
OcHOBHBIE OMOMBI CYIITU

4.5

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpOINOTEHHbIE U3MeHeHusi B Ouocdepe. ['mobanbHbIE
9KOJIOTHYECKUE TTPOOIIEMBI.

OcHOBa palMOHATBFHOTO YIPABIEHUS MPHPOJHBIMU pecypcaMd U UX HCIOJIb30BaHUE.
JlocTtrxennst OMOJIOTHN U OXpaHa IPUPOIBI

YYEBHO-METOJANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O
IMPOLECCA

«buonorus. 10—-11 knaccel. ba3ossrit ypoBenb. Metonundeckoe nocooue» — H.JI. Anapeesa,
C.1O. Acranuna, IT: Muemo3suna, 2015 r., n1s1 YMK: Auapeesoit H.Jl. (6a30Bb1ii ypoBEHb)
«buonorus. Yriyonéuunsiii ypoenb. 10—-11 kinacc. Meronuueckoe nocodue» — JLA.
[Tapmryruna, A.B. OBUMHHUKOB

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J11 YYHEHUKA

[Taceununk B.B. MeToauueckoe mocooue k buonorus 10-11 kmacc




«buonorus. EI'D. Meroauueckue pekomenanuu i yuurenas» — B.C. Poxnos, C.b. pimiuin
METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

[Taceunuk B.B. Meroauueckoe nocodue x buonorus 10-11 knacc

«buonorus. EI'D. Meroauueckue pekomenaanuu i yaurens» — B.C. Poxnos, C.b. v
«KonTposbHO-n3Mepurenbupie MaTepuaisl. buonorus. 10—11 kmace» — A.A. Llubynpko
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuorexa [JOK

https://m.edsoo.ru

https://fg.resh.edu.ru/

https://fipi.ru
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