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IHHOACHUTEJIBHASA 3ATIMCKA

[Tpu pa3paboTke mporpaMmbl M0 OHOJOTHH TEOPETHUYECKYIO OCHOBY JUIS OTIPEACICHHUS TMOAXOI0B K (OPMHPOBAHUIO COAEPIKAHUS y4eOHOTO
npenMera «buonorus» coctaBuin: koHuentyaibHble noioxeHuss I'OC COO o B3auMo00yCI0BICHHOCTH LENEH, COAepHKaHUs, PEe3yJIbTaTOB 00yUEeHHUS
u Tpe6OBaHHﬁ K YPOBHIO IOATOTOBKHU BBIITYCKHHUKOB, ITOJIOKCHUA 00 06HII/IX OeJAX U NpUHIOUIIAX, XapaKTCPHU3YIOIIUX COBPEMCHHOC COCTOAHUC CUCTCMbI
cpenHero ooOmiero oopasosanus B Poccuiickoit denepanuu, a Takke MoJ0KEeHUs O cieliupuKke OM0I0ruH, €€ 3HaYeHUH B MO3HAHUU JKUBOW IPUPOJIBI U
o0ecrie4yeHnn CyIIECTBOBAHUS YelloBeuecKoro odmiectBa. COrylacHO HA3BaHHBIM IOJIOKEHHSIM, OTPEICICHbI OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO
Oouosiorun u €€ CTPyKTypa.

[Iporpamma no Ouosioruu 1aéT MpencTaBiIeHHE O LEAX, 00 001el cTparerui oOy4eHus, BOCHUTAHUS U pa3BUTHsI OOyUalOIINXCs CPeACTBaMU
yueOHOro mnpeamera «buonorusy, ompenenser o0sf3aTeabHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpPY, paclpelelieHHe Mo pasiesiaM U Temawm,
PEKOMEHAYEMYIO TIOCIEI0BATENbHOCT HM3y4EHUs y4yeOHOro marepuayia ¢ Y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH
00pa3zoBaTeIbHOTO MPOIIECcca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXCs.

B nporpamMMe 1o OHOJIOTHH TakK)Ke YUYUTHIBAIOTCS TPEOOBAHUS K IUTAHUPYEMBIM JTMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM pPe3yiibTaTaM
00y4eHus B (pOpMHUPOBAHUN OCHOBHBIX BHJIOB yU4€OHO-TTO3HABATEIILHON JEATEIbHOCTH/YIeOHBIX ACHCTBUM 0OYJArOIINXCS TT0 OCBOCHHUIO COJICPIKAHMS
OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme no 6momnoruu (10—11 ximaccel, 6a30BbIH YPOBEHB) peaTn30BaH MPUHIIAI TPEEMCTBEHHOCTH B M3YYCHUH OMOJIOTHH, OJaroaaps 4emy
B HEW IPOCMAaTpPUBAETCS HATIPABJICHHOCTh HA Pa3BUTHE 3HAHHIA, CBSI3aHHBIX ¢ (JOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, [IEHHOCTHBIX
OPHUEHTAINH JIMNYHOCTH, YIKOJIOTHUECKOTO MBIIUICHUS, IIPEICTABICHUH O 3I0pOBOM 00pa3e )KU3HU U OEPEKHBIM OTHOIIICHHEM K OKPY)KAIOIIESH IPUPOTHOM
cpene. [loaTomy Hapsity ¢ H3ydeHHUEM 00IIEOMOTIOrMUECKIX TEOPUH, a TAKXKE 3HAHUH O CTPOCHUH )KHUBBIX CHCTEM Pa3HOTO PaHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIOIINX B HUX MPOIIECCOB B MPOTpaMMe 10 OMOJIOTHH YICJICHO BHUMAHUE HCIIOJIb30BAHHIO MOJYYCHHBIX 3HAHUN B IMOBCEIHEBHOW JKU3HHU IS
peleHus MPUKIIAJHBIX 3a/la4, B TOM YHUCIe: MPO(UIAKTUKH HACIEJICTBEHHBIX 3a00JICBAHUI YeNIOBEKa, MEIUKO-TeHETUYECKOTO KOHCYJIbTHPOBAHUS,
00OCHOBaHHS IKOJIOTHYECKHU IIeJIECOO0Pa3HOTO IMOBEACHHUS B OKPYKAIOIICH MPHUPOIHOW Cpeje, aHajiu3a BIMSHUS XO3SIMCTBEHHOW JEATEILHOCTH
Yel0oBEeKa Ha COCTOSIHHE IMPHPOJHBIX U HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHUMAHHS K MPUKIAJHON HAMpaBICHHOCTH Y4eOHOTO MpeaMeTra
«buonorus» MPOIUKTOBAHO HEOOXOIUMOCTHIO OOECICUCHHs YCIOBUH Ui PEUICHHUS OJHOW M3 aKTyalbHBIX 3a/lad MIKOJIBHOTO OHOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpas mpearnoiaraet (GopMUpOBaHHE Y OOYYAIOUIUXCS CIIOCOOHOCTH aJaliTHPOBATHCS K M3MEHEHHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.



buonoruss Ha ypoBHE cpeaHero oOmero oOpasoBaHHs 3aHWMaeT BaxHOe MecTo. OHa oOecrieunBaeT (GOPMHUPOBAHUE Y OOYJAFOIIMXCS
MIPEJICTaBJICHHUIA O HAYYHOU KapTUHE MUPA, pacIIUpsieT U 0000IIaeT 3HAHUS 0 )KHUBOU MPUPOJIE, €€ OTIIMIUTEILHBIX IPU3HAKAX — YPOBHEBOI OpraHU3aIiu
Y JBOJIOIUH, CO3MaET YCIOBUS JIJISl: TIO3HAHUS 3aKOHOB JKUBOUM MPHUPOABI, GopMHupoBaHUS (PYHKIIMOHATBHON TIPaMOTHOCTH, HaBBIKOB 3JJ0POBOTO U
0e30MmacHOT0 00pa3a JKU3HH, IKOJOTHUECKOTO MBIIIICHHUS, IICHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIC U YCIIOBEKY.

Bonpmoe 3HaueHme OMOJOTHS WMEET TaKKe Ui PEIICHUS BOCIUTATENBHBIX W Pa3BUBAIONIMX 3a/a4 CpexHero oomero oOpa3oBaHuS,
conpanuzanuu oOydaromuxcs. M3ydenune Ouonornu oOecrmeynBaeT yCAOBUS I (OPMHPOBAHUS HMHTEIUICKTYAIbHBIX, KOMMYHHKAIMOHHBIX M
MH(GOPMAIIMOHHBIX HABBIKOB, CTETUYECKOHN KYJIbTYpPHI, CIIOCOOCTBYET MHTErPAIlH OMOJIOTUYECKUX 3HAHUHU C TPEACTABICHUSAMHI U3 JPYrHX y4eOHBIX
MPEIMETOB, B YaCTHOCTH, (PM3UKH, XUMUU U reorpadun. HazBaHHBIE MOJOXKEHHUS O NpeTHa3HaueHWH y4eOHOro mpeamMera «buonorus» cocraBuim
OCHOBY JIJISl OIIPEEIIEHHS OJX0J0B K OTOOPY M CTPYKTYPHPOBAHUIO €TI0 COIEPKAHUS, IPEACTABICHHOTO B IIPOrpaMMe 10 OHOJIOTHH.

Ot6op coxepkanust yueObHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBJIEH C TO3UIUN KyJIbTYpOCOOOPa3HOTO MOAXOMAa, B
COOTBETCTBUU C KOTOPHIM OOydaromuecs JOJDKHBI OCBOMTH 3HAHMS U YMEHHUsS, 3HaYUMBbIe Ui (pOpMHUpOBaHUS OOIIEH KYIbTYpbI, ONpEAESIonne
aJICKBaTHOE TIOBEJICHUE YEIOBEKA B OKPYKAIOIIEH MTPUPOTHOM cpesie, BOCTPeOOBaHHBIC B IIOBCETHEBHOM )KM3HU M MTPAKTHUYECKOH nesitenbHOoCTH. Ocoboe
MECTO B 3TOM cHCTeMe 3HaHWIl 3aHHMAIOT 3JIEMEHTHI COJAEP)KaHUs, KOTOpPbIE CIY)KaT OCHOBOM sl (OPMHUPOBAHUS MPEICTaBICHUH O COBpEMEHHON
€CTECTBEHHO-HAYYHON KapTHHE MUpPa U LIEHHOCTHBIX OPUEHTAIUSIX JTUUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alMHU OMOJIOTHYECKOTO 00pa30BaHMUS.

CrpykTypupoBaHHE COJIepKaHusl yueOHOr0 MaTepHalia B MporpamMme Mo OHOJIOTHU OCYIIECTBIECHO C YYETOM NMPHUOPUTETHOTO 3HAUEHUS 3HAHUN
00 OTIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPUPOJBI, O €€ YpOBHEBON OpraHM3alliy U 3BOJIOUUU. B COOTBETCTBUU C 3THUM B CTPYKTYpE y4eOHOTO
npenMera «buosiorus» BbIIEICHBI CIENYIOIINE coAep)KaTenbHble TUHUM: «buojorus kak Hayka. Meronpl HaydHOro mno3HaHus», «Kierka kak
Oouosnoruueckas cucreMa», «OpraHusM Kak Ouojormyeckas cuctema», «CucreMa M MHOTrooOpasue OpraHMYecKOro MHUpPa», «IBOJIIOLUS KUBOU
MPUPOABD, «DKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenb uzydyenus yuebHoro npeamera «buosorus» Ha 6a30BOM ypoBHE — OBJIaJICHUE 00YUaIOIIUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHATBHON
OpraHM3alK KUBBIX CUCTEM PAa3HOrO paHra U MpuoOpeTeHre YMEHUN MCIOIB30BaTh ATH 3HAHMS Ul TPAMOTHBIX ACWCTBUN B OTHOLIEHUU OOBEKTOB
KUBOU MPUPOBI U PEIICHUS PA3IMYHBIX )KM3HEHHBIX TPOOIIEM.

Z[OCTI/I)KGHI/IC eI U3YUCHUA yqe6H0r0 npeamMeTa «buonorus» Ha 6a30BOM YPOBHC oOecrneynBaeTcs peHICHUEM CICAYIOIIUX 3a/1a4:
OCBOCHHUC O6y‘IaIOI_HI/IMI/IC$I CHCTEMBI 3HAHUH 0 OHOJIOTHYECKUX TCOpUAX, YUCHUSIX, 3dKOHAX, 3daKOHOMCPHOCTAX, THUIIOTE34aX, IpaBUJIAX, CIIYKallUuX

OCHOBOM 151 (I)OpMI/IPOBaHI/IH HpeﬂCTaBHeHI/Iﬁ (6] eCTeCTBeHHO'HaquOﬁ KapTUHC MHUpaA, O METOJAaX HAYYHOI'O IIO3HAHUA, CTPOCHUH, MHOFOO6pa3I/II/I u
0COOEHHOCTSX KUBBIX CUCTEM pa3Horo ypoBHA OpraHu3alu, BhIAAOINUXCA OTKPBITUAX U COBPEMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOI‘I/II/I;



(bOpMI/IpOBaHI/IC y 06y‘-IaIOH_II/IXCH IMMO3HABATCIIbHBIX, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B nmponecce aHajin3a JaHHBIX O ITYTAX
Ppa3sBUTHUA B OHOJIOTHH HAY4YHBbIX B3IJIAO0B, I/I[[Cﬁ 1 IOAXO0J0B K U3YUCHUIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHA OPraHU3aluu;

CTAaHOBJICHUE y OOYYaroImuXcs OOMmeH KyIbTypbl, (YHKIHMOHAIHHOW T'PAMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH M OIICHUBATH SIBJICHUS
OKPYXAIOIEr0 MUPA KUBOU MPUPO/IBI HA OCHOBAHUYU 3HAHUM U OMBITA, MOJTYYCHHBIX TPU U3y4eHUH OUOJIOTHH;

¢dbopmupoBaHne y 0OyJalOUIMXCS YMEHHH WIUTFOCTPHPOBATH 3HAUYEHHE OMOJIOTMYECKHX 3HAHWW B IMPAKTHYECKOW JEATEIILHOCTH YelIOBEKa,
Pa3BUTUU COBPEMEHHBIX MEAULIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUI;

BOCIIUTaHHE YOEXAEHHOCTH B BO3MOXKHOCTHM TII03HAHUS YEJIOBEKOM >KMBOM MPUPOJBI, HEOOXOJMMOCTH OEpEeKHOTO OTHOIIEHUS K HEH,
COOIIOACHNS STUYECKUX HOPM IIPU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIEI0OBAaHUM;

OCO3HAHHE IIEHHOCTH OHOJIOTUYECKMX 3HAHUN [UIsl TOBBIIIEHUS YPOBHSA JKOJIOTUYECKON KyNbTYpbl, Uil (POPMHUPOBAHUS HAYYHOTO
MHPOBO33PEHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUI U YyMEHUW B MOBCEIHEBHOM KM3HU Ui OLIEHKH IMOCIEICTBUI CBOEH JESITeNbHOCTU MO0 OTHOIICHHUIO K
OKpY’Karolllel cpeie, COOCTBEHHOMY 3/10pOBbIO, 000CHOBaHHE U COOIIOACHNE Mep MPOPUIAKTUKH 3a00JI€BaHUN.

B cucreme cpeagnero o6mero obpaszoBanus «buosorus», mzydaemas Ha 0a30BOM YpPOBHE, SBJISETCS OOs3aTEIbHBIM YYEOHBIM IMPEIMETOM,
BXO/ISIIIIAM B COCTaB MPEIMETHOM 001acTi «ECTeCTBEHHO-HAYYHBIC TIPEAMETHD».

Jlnst u3ydeHus: 6uoyioruu Ha 6a30BOM YpOBHE CpeiHero odiiero oopasoBanus otBoauTces 68 yacos: B 10 kimacce — 34 vaca (1 yac B Hezenio), B
11 ximacce — 34 gaca (1 yac B Hezemo).

COJEPKAHUE OBYYEHUA

10 KJIACC



Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMHU W JIPYTUMHU €CTECTBEHHBIMH Haykamu, (unocoduelt, 3THUKO,
ACTETUKOU 1 TipaBoM. Pois Ouosoruu B (GOpMUPOBAaHUN COBPEMEHHOW Hay4IHOH KapTHHBI Mupa. Cucrema OMOJIOTHIECKUX HAYK.

MeTo1bl TIO3HAHUS )KUBOU MPHUPOJIBI (HAOIOICHUE, SKCIICPUMEHT, ONTUCAHKE, U3MEpPEHHE, KIIacCU(DUKAIIMS, MOICITHPOBAHUE, CTATUCTHYCCKAS
00paboTKa JaHHBIX).

JdemoHncTpaumnu:

IMoprpetsr: Y. Japsun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuiet u cxembl: «MeTo/Ibl TTIO3HAHUS KUBOW TTPHUPOIBI.
JlabopaTopHble U NPaKTHYECKHE PadOThI:

[IpaxTueckas padorta Ne 1. «Vcnonp30BaHne pa3TU4YHBIX METOI0B IIPU U3YUYEHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3AIMS.
XKusble cucteMbl (OMOCHUCTEMBI) KaK MpeAMET U3yueHus: ouonoruu. OTinune 5KUBbIX CUCTEM OT HEOPTaHUYECKOU MPUPOIbIL.

CaoiicTBa OHMOCHCTEM W HMX pa3HOOOpa3we. YPOBHHM OpPraHU3alliil OWMOCHUCTEM: MOJICKYJISPHBIN, KJIETOYHBIH, TKAHEBBIH, OpPraHU3MCHHBIM,
MOMYJISIITHOHHO-BUI0BOM, 9KOCUCTEMHBIHN (OMOTe01IeHOTHYECKU ), OnoCqepHBIii.

JdemMoHcTpanum:

Tabauiel U cxeMbl: « OCHOBHBIE IIPpU3HAKHU JKU3HW, ((ypOBHI/I OpraHu3anun JKUBOM pUpOAbLD».

Ob6opynoBanue: moaens Mojekynsl JJHK.




Tema 3. XuMnueckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KJIETKH. XMUMHUYECKHUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOJIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BELIECTBA.

OYHKIIMU BOJBI U MUHEPAJIBLHBIX BEIIECTB B KiIeTke. [loanep:kanre ocMOTHYECKOTO Oasianca.

benku. CocraB u crpoeHue 0eKoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMEHUMBbIE aMUHOKUCIIOTHI. AMHUHOKHCIOTHBIN
COCTaB. YPOBHH CTPYKTYpPbI OCJIKOBOW MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUYHAS CTPYKTYypa). XMMUYECKHUE CBOMCTBA OCJIKOB.

buonornueckue QpyHKIMN OEIKOB.

depMeHThI — Ouosiornyeckue kartanuzatopsl. CTpoeHue ¢pepMenTa: akTUBHBIHN LIEHTp, cyocTpaTHas cniennduuHocTh. Kodepmentsl. Buramunsl.
Otnnuus GepMEHTOB OT HEOPTAHUYECKUX KAaTaIn3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TIIOKO3a, pru003a M JI€30KCHPU003a), Tucaxapuasl (caxaposa, JIaKTo3a) W IMojrcaxapuabl (Kpaxmall, TJIIHKOTEH,
1esutrono3a). buomornueckue GyHKIIMN YTIE€BOIOB.

Jlunuaer: Tpuraunepuabl, Gochomunuapl, crepounsl. ['uapoduasHO-THAPOGOOHBIE cBOMcTBAa. bronorndyeckne GpyHkiuu aunuaoB. CpaBHEHHE
YIIIEBOJIOB, OCIKOB M JIMTTUAOB KaK UICTOYHUKOB SHEPTHH.

Hyxneunnoseie kucnotel: JIHK u PHK. Hykneotuabr — MoHOMepsl HykiIIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JIHK. Ctpoenue u pyHKImnm
PHK. Bunet PHK. AT®: crpoenue u pyHKIIH.

]_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpUs — IIPUMEP BSaHMOﬂeﬁCTBHH I/II[ef/'I u (baKTOB B HAYYHOM IIO3HAHUMU. MeTOI[BI HU3YUYCHUA KIICTKH.

Krnerka kak OCJI0CTHAadA XUBasi CUCTEMA. O6H_[I/I€ IIPU3HAKHU KIICTOK: 3aMKHYTas HAPYKHAA MeM6paHa, MOJICKYJIbI I[HK KaK TeHEeTUUYECKUI alrrapar,
cHCcTeMa CHHTe3a Oeika.

Tunel KJIeToK: OYKApHUOTHUYCCKAA U IMPOKAPHOTHYCCKAs. OcobeHHocTu CTPOCHHUA HpOK&pHOTH‘lGCKOfI kinetkn. Krnerounas creHka 6aKTepHﬁ.
CTpOGHI/IC ByKapHOTquCKOﬁ KkneTKu. OCHOBHBIC OTIMYUS paCTHTeHBHOﬁ, JKMBOTHOU U l"pI/I6HOI71 KJICTKH.



[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIMKC, uX QyHKiuu. [Inasmarudeckas memOpaHa, e€ CBOWCTBA U (DYHKITUH.
Hutorutazma u e€ opranouasl. OgqHomemOpannsie opranousl kiaetku: JIIC, anmapar 'onbmku, mu3ocoMbl. [1oyaBTOHOMHBIE OPraHOUBI KIETKH:
MUTOXOHAPHUH, TIacTHIbL. [Iporcxoxaenne MUTOXOHAPUH | mactua. Buabl mnactua. HememOpaHHbIe OpraHou/ bl KISTKH: PHOOCOMBI, KIETOYHBIN
LEHTP, UEHTPUOJIU, PECHUUKH, KIYTUKU. DYHKIIMY OPraHOUIOB KJIETKU. Brimtouenus.

SAnpo — perynsatopHsiii LeHTp KieTku. CTpoeHue sjpa: siepHasi 000J04Ka, KapuoIlia3Ma, XpOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BemECTB B KIIETKE.

JdemoHcTpaumnu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIsanu, M. llnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

/Tnarpammel: «Pacrpenenenne XuMUYECKUX MIEMEHTOB B HEXKUBOUM NIpUpoie», «Pacnpenenenne XuMHUIECKUX JIEMEHTOB B dKUBOM IPUPOIEN.

Tabauiel u cxembl: «Ilepuoguueckas Tabnuia XUMHYECKUX 3JEMEHTOBY», «CTpoeHue MOoJeKynbl BOIbDy, «buocunrtes Oenkay, «CtpoeHue

MoJIeKynbl Oenka», «Ctpoenue pepmenta», «Hyknennossie kucnotel. JITHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON KIETKH,

«CTpoeHue )KUBOTHOM KIETKN», «CTpOECHHUE PACTUTEILHOU KIETKWY», «CTPOEHUE TPOKAPUOTUUYECKOUN KIETKW», « CTpOEHUE sAlIpa KIETKN», «YTIEBOIbIY,
«JIunuaey.

O6opynoBaHKe: CBETOBOII MHUKPOCKOI, 00OpynOBaHWE Ui NpPOBEACHUS HAOMIOAEHUN, H3MEpeHHUll, SKCIEepUMEHTOB, MHKpPOIpernapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEPUATBLHBIX KIETOK.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:
Jlaboparopnas padota Ne 1. «M3ydyeHne kaTaauTHUECKOW aKTUBHOCTH ()epMEHTOB (Ha IpUMEpe aMUyIa3bl UM KaTasla3bl)».

JlaboparopHas padota Ne 2. «/3yueHue cTpoeHus KJIETOK PAaCTeHUH, )KUBOTHBIX M OAKTEPHil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax
U UX OTIMCAaHHE.



Tema 4. JKuzneneiTeJbHOCTh KJIETKH.

OOMeH BemecTB, WM METa00IM3M. ACCUMMIIAINS (TUTACTUYECKUH 0OMEH) U AUCCUMMIIAIMS (SHEPTeTHUECKUil 0OMEH) — JIBE CTOPOHBI €IMHOTO
npouecca Mmetabosnn3ma. Pojb 3aKOHOB COXpaHEHHUS BELIECTB M SHEPIUH B IOHUMaHUN MeTa00Iu3Ma.

Twumbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Posb hepMeHTOB B 00MEHE BEIIECTB U MPEBPAIICHNUN SHEPTHH B KIIETKE.

dortocunrte3. CeroBas u TeMHOBas (a3wl poTocuuTe3a. Peakumu porocuntesa. DpdexTruBHOCTE hoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A IS
KU3HU Ha 3emuie. BinusiHue ycinoBuii cpesibl Ha (GOTOCHHTE3 U CIOCOOBI MOBBIIEHHUS €r0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTEe3. XeMOCHUHTE3UPYIOIINe OaKkTepun. 3HaYeHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

DHepreTuyeckuii oOMeH B KieTke. Paciiernsenye BelecTs, BblIeJICHHE U aKKyMYyJIUPOBaHNE SHEPTUU B KJIETKE. DTalbl SHEPreTHUECKOro 0OMEeHa.
I'mukomms. Bpoxenue u ero Buawl. KucimopomHoe okuclieHHWe, WM KiIeToyHoe apixaHue. OxucnurensHoe dochopunupoBanue. IHHEKTUBHOCTh
SHEPreTHYecKoro ooOMeHa.

Peaxnuu matpuunoro cuntesa. ['enernueckas napopmanus u JJTHK. Peanuszanus renetrndeckoit nabopMaIuu B KIeTKe. [ eHeTHYecKnuii Ko 1
ero cBorictBa. Tpanckpunuus — Mmatpudablii cuaTe3 PHK. Tpancmsiius — 6uocunTes Oenka. Drtanbl Tpanchasuun. KonupoBanue aMuHOKUCTOT. Posb
pubocoM B OnocuHTE3€e OenKa.

Hexnerounsie gopmer xku3au — Bupychl. Mctopust otkpeitus Bupycos (/1. M. MBanoBckwmit). OcCOOEHHOCTH CTPOEHHUS W JKM3HEHHOTO ITHKJIA
BUpycoB. bakrepuodaru. bone3Hum pacTeHui, KMBOTHBIX M 4YeEJIOBEKa, BbI3bIBacMble BHUpycamH. Bupyc mmmyHonedunmra uenoeka (BUY) —
Bo3Oyautens CITN1a. OOpatHas TpaHCKpHUIIIKS, peBepTaza u nurerpasa. [IpodrrakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUH.

JdemoHncTpaumnu:
IMoptpetsr: H. K. Koasnos, . Y. UBanoBckuii, K. A. Tumupsses.
Tabmunpl U cxembl: «Tunbl nuTaHus», «Metaboausm», «MHUTOXOHIPHUSL», «IHEPreTHUECKH 0O0MeH», «Xiopormact», «DoTtocuHTE3Y,

«Crtpoenne JIHK», «Ctpoenue u QpyHKUnOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHetnueckuit xoa», «Bupyce», «bakrepuodaruy, «Ctpoenue u
*u3HeHHbIH nuki Bupyca CIIM/a, 6akrepuodaray», «Permmukarms JHK.

Ob6opynoBanue: moenu-anmiaukanuu « Y asoenue JJHK u tpanckpunuus», «buocunres 6enka», «CTpoeHHe KIETKN», MoAeIb cTpykTypbl JJTHK.




Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nuki, uiad >KU3HEHHBINH nuKI kieTkd. Matepdasza m mutos. [Ipomecch, mportekaromue B umHTEpdasze. Perumkanus — peakuus
marpuuHoro cunteza JIHK. Crpoenune xpomocom. XpoMOCOMHBIM HabOp — KapHOTHUIl. JIMIUIOMAHBIA M TalJIOMJIHBIH XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. [luTosornyeckue OCHOBBI Pa3MHOKEHUS U UHIAUBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctanuu muto3sa. [Ipoiieccsl, mpoucxoasiiye Ha pa3HbIX CTAAUSIX MUTO3a. bronoruueckuii CMbICI MUTO3a.

[IporpamMmmupyemasi rubesb KIETKH — alornTo3.

(DOpMI)I Pa3sMHOKCHHUSA OPraHUu3MOB: Oecrosioe MW TMOJIOBOE. BI/IJII)I OecroJioro PAa3MHOXKCHHA: JCJIICHHUE HAJABOC, IMOYKOBAHUEC OJHO- U
MHOT'OKJICTOYHBIX, cnop006pa3013aH1/1e, BETCTATUBHOC Pa3MHOKCHHC. I/ICKYCCTBeHHoe KIIOHUPOBAHUE OPraHN3MOB, €0 3HAUYCHUEC JIs1 CCIICKIIUU.

ITomoBoe Pa3MHOKCHHE, €0 OTIINYUA OT OecroJIoro.

Meiio3. Cranun meiiosa. [Ipoueccsl, mpoucxoasuue Ha ctagusx mero3a. [loBenenne xpomocom B Mmeiiosze. Kpoccunrosep. buosornyeckuii
CMBICH ¥ 3Ha4YEHHE MeHo3a.

['amerorenes — mporecc 00pa3oBaHUsI MOJOBBIX KJIETOK Y >KMBOTHBIX. [10/I0BbIe jkene3bl: CeMEHHUKH U auyHUKU. OOpazoBaHuEe U pa3BUTHE
MOJIOBBIX KIJIETOK — rameT (CrepMaTo30u[, SHIEKIeTKa) — crepMaroreHe3 M oBoreHe3. OcoOEHHOCTH CTPOCHMS SULEKIETOK U CIIEPMaTO30HUI0B.
OmnonorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (dMOpUOreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHUSL Y MO3BOHOYHBIX
KUBOTHBIX: JIpOOJIeHue, racTpyisuus, opraHorenes3. I[loctamOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBLHOTO PAa3BUTHUSA: MpPsIMOE, HEMpsSMOe
(mnunHOYHOE). BiusiHue cpeibl Ha pa3BUTHE OPraHU3MOB, (JaKTOPBI, CIIOCOOHBIE BHI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poctu pPa3sBUTUC paCTeHHﬁ. Onrorenes OBCTKOBOI'O paCTCHUA: CTPOCHUEC CCMCHH, CTAAUU PA3BUTHA.

JdeMoHcTpanum:



Tabnuie! u cxembl: «POPMBI pa3MHOXKEHHS OPraHU3MOBY, «/[BOIiHOE OMIIOIOTBOPEHHE Y IIBETKOBBIX paCTeHUN», «BereraTHBHOE pa3MHOKEHHE
pactenuit», «Jlenmenue kietku Oakrepuil», «CTpOe€HHE MOJOBBIX KIETOK», «CTpoeHue Xxpomocombl», «Knetounslid nukiy, «Permukanus JHK»,
«Muto3», «Meiio3», «IIpsimoe n HenpsAMoe pa3BUTHE», «'aMeTOTeHEe3 Yy MIIEKOIIUTAIOIIMNX U YeloBeka», « OCHOBHBIE CTaJIUH OHTOT'€HE3A.

OO6opynoBaHue: MUKPOCKOII, MHKporpenapaTbl «CrnepMaTo30HIbl MIICKOIHUTAIOMIETO», «SIiIekneTka miekonurawmmeroy, «Kapuokunes B
KJIETKaX KOpEIKa JIyKay, MarHUTHAs MOAeb-anTumKanus «Jlenenne kimetkm», moaens JIHK, Monens Metada3zHoil XpOMOCOMBEI.

JlabopaTopHble U NPAKTHYECKUE PadOThI:
JlaboparopHnas padota Ne 3. «Habronenne MuTo3a B KJIeTKaxX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTtopHnast padota Ne 4. «3ydyeHne cTpoeHUsI MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.
IIpenmer u 3anaun renetuku. Mcropus pasButus reHeTuku. Posib nuTonoruu u s3MOpHOJIOTHY B CTAaHOBJIEHNUHU I'eHETHKH. Bkian poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTUE M'€HETUKHU. MeTObl T€HETUKH (TMOPUI0JOTHYECKUH, IUTOI€HETHUECKHUM, MOJIEKYJIAPHO-TeHeTuYeCcKUii). OCHOBHBIE

TeHEeTHUYCCKHE MOHATHS. | eHeTnuecKas CHUMBOJIMKA, UCII0JIb3yEMas B CXEMax CKpCIHHBaHHﬁ.

3aKOHOMEPHOCTH HAcle0BaHUS MPU3HAKOB, ycTaHOBIeHHbIe [. Menaenem. MoHOrubpuHoe cKpemrBanue. 3akoH eInHOo00pa3ust THOPHUIOB
nepBoro nokosieHus. [lpaBuno noMmuHupoBanus. 3aKOH pacilerieHusl IPU3HaKkoB. [ unoresa unctotel ramer. [loHoe 1 HEMoJIHOE TOMUHUPOBAHH €.

HI/IFI/I6pI/II[HOG CKpC€IIMBaHHUC. 3aK0OH HE3aBHCHUMOTO HaCJICAOBAHUA ITPHU3HAKOB. ]_[I/ITOFGHCTI/ILICCKI/IC OCHOBBI ,Z[HFH6pH,Z[HOFO CKpCIIUBAaHUS.
AHaJ'II/ISI/Ip}/IOIHCC CKPCHIMBAHHC. Hcnonb3oBanue AHAIIM3UPYOMICTO CKPpCIIUBAHUA IS OIIPEACIICHUA IT'CHOTHUIIA 0co0u.

CHGHHCHHOG HaACJICAOBAHUEC IIPU3HAKOB. Pa6ora T. MopraHa 10 CHCINICHHOMY HACJICAOBAHUIO TI'CHOB. HapymeHHe CLCINICHUA I'CHOB B
pe3yiibTaTeC KPOCCUHI'OBCPA.

XpOMOCOMHaH TCOpU HACJICACTBCHHOCTH. I'enetuyeckue KapThblI.



I'enetnka momna. XpOMOCOMHOG ONpCACIICHUC I10JIA. AYTOCOMLI " TIOJIOBBIC XPOMOCOMBEI. I'omorameTHbie u TeTCPOraMCTHbIC OPraHU3MbI.
Hacnengosanue IMPU3HAKOB, CHCIIJICHHBIX C IIOJIOM.

N3meHnunBoCcTh. BHIBI W3MEHUMBOCTH: HEHACIEACTBEHHAs W HAacCleACTBeHHas. Poyib cpeapl B HEHACIEACTBEHHOW W3MEHYMBOCTH.
XapaxkTepucTuka Moau(pUKallMOHHON U3MEHUNBOCTH. BapuanuoHHslil psj u BapuanonHas kpusas. Hopma peakuuun npusHaka. KonmuecTBeHHblE U
KaueCTBEHHbIE ITPU3HAKU U UX HOpMa peakuuu. CBolcTBa MOIM(DUKALIMOHHONW H3MEHYUBOCTH.

HacnencTBenHasi, Wiiu TeHOTHITMYECKAs, K3MEHYUBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Mel03 | MOJIOBOM MPOIIecC — OCHOBA KOMOMHATUBHON
M3MEHUMBOCTH. MyTaloHHas u3MeH4YuBoCTh. Kiaccudukanus Myrauuii: TeHHbIE, XPOMOCOMHBIE, F'€HOMHbIE. YacToTa W NPUYUHBI MYTalHUi.
Myrarenssle ¢pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HacleAcTBeHHON n3menunBocty H. . Basuiosa.

BHeﬂHepHafl HaCJICACTBEHHOCTh U U3BMCHYMUBOCTD.

I'enetnka yemoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbI T€HETHKHM YEJIOBEKA: T'€HEAJOTHYECKHH, OMM3HEIOBBIN, ITUTOTCHETHYCCKUH,
OMOXUMUUYECKHM, MOJICKYISIpHO-TeHeTHuUeckrii. COBpeMEHHOE OTpe/iesieHne TeHOTHUIIA: MMOJTHOTEHOMHOE CEKBEHHWPOBAHUE, TEHOTUIIMPOBAHNE, B TOM
yucie ¢ nomonisto [1[P-ananuza. HacneacrBennsie 3a001eBaHus YeoBeKa: TeHHbIE 00JIE3HHU, OOJIE3HU C HACIIEACTBEHHOM MPEAPACIIONOKEHHOCTHIO,
XpoMOcOMHBIE OoJsie3Hn. CoMaThueckne W TeHepaTHuBHbIe MyTaruu. CTBOJIOBBIC KJIETKU. [IpwHIMIBI 370poBOTO O0Opa3a >KM3HU, JUATrHOCTHKH,
MPO(QUIAKTUKY U JICUEHHUSI TeHETUUECKUX O00J1e3Hel. MeanKo-reHeTHUYeCcKOe KOHCYIbTHPOBaHNe. 3HaUeHNE METUIIMHCKOM T€HETUKH B ITPEIOTBPAILIEHUT
Y JICUEHUHU I'eHeTHYECKHUX 3a00JIeBaHuUIl UeIoBeKa.

JdemoncTpaumnu:
Hoptperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodeer-Pecosckuii, H. 1. BaBumos.

TaOauibl U CXEMBI: «MOHOFI/I6pI/II[HOC CKpCIIUMBAHUC W €0 HUTOICHCTHUYCCKAsA OCHOBaAy, «3aKoH paciCIuICHUA W €ro nUTOICHETHYCCKasd
OCHOBa», «3aKOH YHCTOTHI ramMeT», <<I[I/IFI/I6pI/II[HOG CKPCIIUBAHUCH), ((]_[I/ITOJ'IOFI/IIIGCKI/IC OCHOBBI ,Z[I/II"I/I6pI/II[HOFO CKpCIIBaHUs, ((MCfIOE&»,
«B3anMoeiicTBrE anaebHBIX I'CHOB)», «['eneTnueckue KapThbl paCTCHHﬁ, JKHNBOTHBIX U YCJIOBCKA», «['eneTuka I1oJia», «3aKOHOMepHOCTI/I HaCJICJOBaHUA,
CLCIINICHHOI'O C IIOJIOM», «Kapnonmm YCJIOBCKA U JKUBOTHBIX), «Bupl HU3MCHYUBOCTHY, ((MO,I[I/I(l)I/IKaI_II/IOHHaH U3MCHYHNBOCTDL», «HacnenoBanue pe3yc-
q)aKTopa», «['enetuka I'pYIIIL KpOBU», <(MYTaI_II/IOHHa$I HU3MCHYHNBOCTB».

OO0opyoBaHue: MOICTU-aNIUIMKau «MOHOTHOpUIHOE CKpemuBaHuey», «HemomHoe aoMuHMpOBaHHE», «JIUrHOpUIHOE CKpEIIMBAHUEY,
«[lepekpéct xpomMocom», MHUKPOCKON U MHKporpenapatr «/Ipozoduna» (Hopma, myrtanuu (Gopmbl KpbUIbEB U OKpacku Tena), repbapuit «l'opox
TIIOCEBHOM.




JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopuass pabota Ne 5. «M3ydeHwe pe3yabTaTOB MOHOTHOPHUIHOTO W AWTUOPUIHOTO CKPEIIMBAHHS Y JpO30(HIBI HAa TOTOBBIX
MHUKpOIIpenaparax.

JIaGoparopHas padota Ne 6. «/3ydenne MoaupUKaIMOHHONH H3MEHUYNBOCTH, TOCTPOSHUE BAPHAITMOHHOTO PsiJia M BApUAIIMOHHON KPUBOID».
JIaGopatopHnast pabota Ne 7. «AHanu3 MyTanuid y Apo30(Quisl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[IpaxTueckas padota Ne 2. «CocTaBieHre U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U TIpoIiecc. 3apoxkAeHUE CeNeKInH 1 joMectukamnus. Yuenue H. M. BaBuioBa o 1ieHTpax mporCcXokACHHS 1 MHOTOOOpa3ust
KyJIbTYpPHBIX pacTeHUH. L{eHTpBI MPOUCXOKACHUS TOMAITHUX )KUBOTHBIX. COpT, IOpOa, IITaMM.

CoBpeMeHHBIC METOJBl CENEeKIIMA. MAacCOBBI M HMHIWBHUAYyAJIbHBIM OTOOPHI B CEJIEKIIMM PACTCHUH M JKMBOTHBIX. OIICHKa JKCTEphepa.
bimskopocTBeHHOE ckpemBaHue — HHOpuUaUHT. Yncrtas nunus. CkpemuBaHue YUCTHIX JUHUHK. ['erepo3uc, nnm rubpuaHas cuina. HepoacTtBeHHoe
CKpelrBanue — ayropuaunr. OtaanénHas rudbpuansanus u e€ yernexu. VckycCcTBeHHBINH MyTareHes3 1 MoJIy4eHre MOJUIIONA0B. JlocTHKeH s CeNleKIINU
pacTeHMi, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

brnorexnonorus kax OTpacjib IIPOU3BOJCTBA. I'ennas HWHXXCHCPHA. DTamnsl CO31aHuA peKOM6HHaHTHOﬁ Z[HK U TPAHCIT'CHHBLIX OPIraHU3MOB.

Knerounass wumkenepus. Kierounble KyabTyphl. MUKpPOKIOHANbHOE pa3MHOXKeHUE pacTteHuid. KioHupoBaHuWe  BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJIOTHUECKre U aThudeckue npobdiaemel. MO — renetnyecku MOIUGUIUPOBAHHBIE OPTaHU3MBI.

JleMOoHCTpaInn:

Hoptperst: H. Y. Basuios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. IBaHoB.



Tabnuier 1 cxeMbl: kKapTa «L{eHTpbl MPOUCXOXKICHUS U MHOTO00pa3us KyJabTypHBIX pacTeHuil», «llopoabl JoMammHuX KUBOTHBIX», «Copra
KYJIBTYPHBIX pacTeHwit», «OtnanéHHas ruOpummzamus», «Paborel akagemuka M. ®. UBanoBay, «llomuminonausy, «OOBEKTB OMOTEXHOJIOTHUNY,
«KiieTouHbIe KyJIbTYpBI U KIOHUPOBaHUE», «KOHCTpYHpPOBAaHUE U IIEPEHOC IEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH IJI0JI0B ¥ KOPHETIIO0B TUKUX (OPM U KYJIBTYPHBIX COPTOB pacTeHH, repoapuii «CenbCKOX03iCTBEHHBIE PACTCHHS.

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Okckypcust «OCHOBHBIE METOJAbI M JIOCTHIKEHHS CEJIEKIIMM PAcTeHMM M KUBOTHBIX (HA CEJEKIMOHHYIO CTaHLHMIO, IJIEMEHHYIO (depmy,
COPTOMCIIBITATENbHBINA YUaCTOK, B TEIUIMYHOE X035 CTBO, JJa0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoJIOMOHHAS OMOJIOTHSA.

[IpeanochlIkn BOZHUKHOBEHUS IBOJIIOITMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPUs U €€ MeCTO B OMOJIOTHH. BiMsiHUE SBOTIONMOHHON TEOpUU Ha
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CupnerenbcrBa 3BoONMH. [laneoHToNOrHYecKre: MOCIeI0BATEIbHOCTD MOSBICHUS BUIOB B MAJICOHTOJIOIMYECKON JIETOMHCH, TEPEXOTHbIC
¢dbopmbl. buoreorpaduueckue: cxoAcTBO U paznuuure GayH u GIop MaTEPUKOB U OCTPOBOB.

9M6pI/IOJ'IOFI/IquKI/ICI CXO0ACTBAa M pasinuus 3M6pI/IOHOB Pa3HbIX BHUIAOB I1I03BOHOYHLIX. CpaBHI/ITeJ'ILHO'aHaTOMI/I‘leCKI/IeZ T'OMOJIOTHYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'ICKy.]'IHpHO'6I/IOXI/IMI/I‘I€CKI/IGZ CXOACTBO MECXAaHHM3MOB HACJICACTBCHHOCTHM MW OCHOBHBLIX
MeTa00JINUECKHUX HYTeﬁ Y BCEX OpraHru3MOB.

9BOJ’IIOI_II/IOHH8.5{ TCOpHUA 4. I[apBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUKHOBCHUS JapBHUHH3MA. I[BI/I)KYH_II/IC CHJIBI 5BOJIOIIMH BUJI0B 110 I[apBI/IHy (I/I36I>ITO‘-IHOC
PAa3MHOXKCHUC ITPU OT'PaHUYICHHOCTH PECYpPCOB, HeOHpeI[eJ'IéHHaH N3MCHYHUBOCTD, 60pb6a 3a CYIICCTBOBAHMUC, €CTECTBEHHBIN OT60p).



Cunrernueckas teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.
Muxkposotorus. [Tomynsanus kak equHUIa BUAA U BOJIIOLUY.

JBrxymmue cuibl ((hakTopbl) SBOJIIOLIMM BUJIOB B IpUpoie. MyTallmoOHHBIN IIpolecc 1 KOMOMHATUBHAS U3MEHYMBOCTD. [lonynsinoHHbIE BOJIHBI
u apeiid renos. M3omsiuus u MUTparus.

EcrecTBeHHBIN 0TOOp — HANIPaBJISIOMUN (hakTop IBOFOIHHA. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yabTat Bojitormu. [IpumMeps! npucnocobnaeHuit y oprann3mMoB. ApoMop}o3bl U HANOA AN TAIIAN.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHMs: reorpaduueckoe, SKOJI0THIECKOE.

MakponsBosmtoniust. DopMbl HBOTIONUH: (DUsIeTHYECKasi, JUBEPTCHTHAsI, KOHBEPTeHTHAsI, apayuieiabHas. HeoOpaTuMoCTh IBOTIOIUH.

[TpoucxoxaeHue oT HeCIIeNUATN3UPOBAHHBIX MPeaKOB. [Iporpeccupyromas cnenuanu3anus. AganTuBHAs pagrarus.

JdemoncTpaumnu:

IMoprpertsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabauiel u cxeMmbl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emiiey, «3apoIbllIi MO3BOHOYHBIX )KHUBOTHBIX», «ApxeonTepukc», «®opmbl 60pbOBI
3a cymiecTBoBaHue», «EctecTBeHHbIi 0TOOPY», «MHOTOOOpa3ue copToB pacTeHuin», « MHOrooOpasue nopo )KUBOTHBIX», «[lomynsauuny, «MyTtanno HHast
HU3MEHUYUBOCTBY, «ApomMopdo3bl», «anoaganranumy, «O0mas gerenepanus», «/Brkyiue cuisl 3BoJiounny, «Kapra-cxema Mapuipyra myTenecTBUs

Y. Napeuna», «boppba 3a cymectBoBaHue», «lIpucnocoOneHHOCTs oOpranusmoBy», «['eorpaduueckoe BHI000pa30BaHHUE», «IKOJIOTUYECKOE
BHUJI000PA30BaHUE.

O6ODVI[OBaHI/ICI KOJUICKIOUSA HACCKOMBIX C pPa3/IMYHbBIMH THIIAMHU OKpPACKH, Ha60p jaoa0B MW CEMAH, KOJIICKIIMA «HpI/IMCpH 3alllUTHBIX
HpHCHOCO6J'I€HHI>i Y ’KUBOTHBIX», MOJCIIb «OcHOBHEBIE HalIpaBJICHUSA 5BOJIIOLIUND, 00BEéMHAs MOJICJ/Ib «CTpOGHI/Ie T'OJIOBHOI'O MO3ra 1103BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KouieKius «DopMbl COXPAaHHOCTH MCKOIAEMBIX KHBOTHBIX M PACTCHHI», MOJeb anuimkanus «llepekpéct
XpOMOCOMY, BIIaXKHbIE MpernapaTsl «Pa3Butue HacekoMoroy, «Pa3BuTtue narymkmny, Mukporpenapat «/po3zoduna» (Hopma, myTaruu GOpMbI KPbLIhEB
Y OKPACKH TeTa).



JlaGopaTopHbie H NIpaKTHYeCKUE PAGOTHI:
JIaGopatopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

JIaboparopuas padota Ne 2. «Onucanue IprUCIoCOOICHHOCTH OpraHu3Ma M €€ OTHOCUTEIIEHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayyHble TPEICTABJIECHUA O 3apOXKACHUU >KU3HM. HaydHble rumore3sl BO3HMKHOBEHMS >KM3HM Ha 3emuie: aOMOTE€HE3 U MaHCHEepMHUSL.
XuMuyeckasi 3BOJIIOLNSA. AOMOTEHHBIH CHUHTE3 OPraHUYECKUX BEIECTB W3 HEOPraHMYECKHUX. OKCIEPUMEHTAJIbHOE IMOATBEPKICHHE XHMHUYECKOM
sBomoniy. HawanbHble aTanbl Ounosnorudeckoi spomonuu. ['mmoreza PHK-mupa. ®@opmupoBanune MeMOpaHHBIX CTPYKTYp UM BO3HHUKHOBEHHE

IMPOTOKJICTKH. HepBBIe KIJICTKHW U UX DBOJIIOIIMS. @OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIII JKUBBIX OPraHU3MOB.

Pa3BuTne xu3Hu Ha 3emiie 1o 3pam u nepuoaam. Karapxeil. Apxelickas u mpotepo3oiickas 3psl. [laneo3olickas 3pa u e€ neproipl: KeMOPUNCKUH,
OPJAOBUKCKUN, CHITYPUICKHH, J€BOHCKUA, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.
Kaiino3zoiickas spa u €€ nepuoapl: MaJeoreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIH.

XapaKTepI/ICTI/IKa KiimMaTa M ICOJIOrMYCCKUX HPOHECCOB. OCHOBHBIE 3TaIlbl 3BOJIIOLUA pPaCTUTCIbHOI0 M XMBOTHOI'O MHpaA. ApOMOp(bO?»I)I y
paCTeHI/Iﬁ " )KMBOTHBIX. HOHBJ’ICHI/IC, PaCUBET U BBIMUPAHUEC I'PYIIIL )KMUBBIX OPIraHU3MOB.

Cucrema OPraHn4YcCKOIro Mupa Kak OTpaKCHHUEC 5BOJIIOLIUHU. OCHOBHBIE CHCTEMAaTHUECKHIE T'pyIibl OpraHu3MoB.

3BOJ’IIOI_[I/IH YCJIOBCKA. AHTpOHOJ’IOFI/IH KaK HayKa. PazButne HpCI[CTaBJICHI/Iﬁ O IIPOUCXOKIACHUN YCIIOBCKA. MeTo bl HU3Y4YCHUS aHTPOIIOI'CHE3a.
CXOI[CTBa " pa3jindusa 4CJIOBCKA U )KUBOTHBIX. CucreMaTH4ecKoe IOJI0KEHHE YSJIOBEKa.

JBwxyme cuibl (dakTopbl) aHTpomnoreHeza. HacienacTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIH 00pa3 >KH3HH,
U3TOTOBJIEHUE OPYAUI TPYAA, MBIIIJICHUE, PEYb.



OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLUHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenbii, YenoBek npsiMoxoasduuii, YeaoBek HeaHAepTalIbCKUM,
YenoBek pazymHbIi. Haxoaku MCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHMSA, 00JacTh paclpoCTpaHeHHs, 00BEM TOJOBHOTO MO3ra, o0pa3 *KHU3HH,
opyausi.

Yenoseueckue pacbkl. OCHOBHbIE OOJIBIIME pachl: €BpoNeOuAHAsl (€Bpa3uiickas), HErpo-aBCTpaJloMHas (dKBaTOopuaibHasl), MOHIOJIOWIHAS
(a3marcko-aMepHKaHcKas). YepThl IpUCIIOCOOIEHHOCTH IIPEACTaBUTENIEH YEI0BEYECKUX Pac K YCIIOBUAM CyLIECTBOBaHUS. EMMHCTBO 4eI0BEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpaumnu:

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

Tab6nuiel 1 cxembl: «Bo3HukHOBeHHEe COTHEUHON CUCTEMBI», «Pa3BuTHe oprannueckoro Mupay, «PactutenpHas KIeTka», « KUBOTHAs KIETKa,
«IIpokapuoTnueckas kierka», «COBpEeMEHHas CHCTEMa OPraHMYecKoro wmupa», «CpaBHEHHE aHATOMHYECKHUX 4YEPT CTPOCHUS YeJIOBEKa |
YeJI0BEKOOOpa3HBIX 00€3bsIH», «OCHOBHBIEC MECTA MAJICOHTOJIOTUUECKUX HAXO0AO0K MPEKOB COBPEMEHHOTO YeJIOBEKay, «J[peBHelue moany», «JlpeBHue
monny, «[lepBbie coBpeMeHHBIE TTT0INY», «YemoBeUecKrne pach».

Ob6opynoBanwue: Mysku «IIpoucxoskaeHne yenoBeka» (OFOCTHI aBCTPATOMUTEKA, TMTEKAHTPOIIA, HeaHIepTalblla, KDOMaHBOHIIA), CICTIKH WIIH
M300pakeHUsT KAMEHHBIX OPYAHH MEPBOOBITHOTO YeI0oBEKa (KaMHH-YOIIIEPhI, pyOomiia, cCKkpebiia), reoXpoHOJoTuIecKasi TadnuIa, KOUIeKIus «Dopmbl
COXPAaHHOCTH MCKOTIAEMBIX JKUBOTHBIX M PACTCHUI».

JlaGopaTopHble H IpaKTH4YecKue padoThbi:
[IpakTnueckas padota Ne 1. «/3yueHnue uckonaeMbIX OCTATKOB PACTEHUN U )KMBOTHBIX B KOJIIEKIIUSIX).

DKcKypcus «IBOJIIOLNS OPraHMYeCKOro MUpa Ha 3emJie» (B €CTECTBEHHO-HAYYHBIN WM KpaeBeIuecKHuil My3eit).

Tema 3. Oprann3msl M OKpPY:Kal0OIas cpeaa.



DKoJiorus Kak HayKa. 3amaun u pasaciibl 3KOJIOTHH. MeToapl SKOJIOTHYECKUX HUCCICAOBAHUN. DKOJIOTHUECKOE MHPOBO33pCHHUEC COBPCMCHHOI'O
YCJI0BCKaA.

Cpe)lm oOuTaHUs OpraHrn3sMoOB: BOAHAA, HA3CMHO-BO3AyIIIHAA, TIOYBCHHAA, BHYTPUOPTaHU3MCHHAs.

Okonoruveckue ¢aktopbl. Kiaccuduramus dSKoIorHueckux (GakTopoB: aOMOTHUYECKHME, OMOTHYECKWUE W aHTpororeHHeie. [leiicTBue
IKOJIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI.

AbGunotnueckue (akTOpBL: CBET, TemIepaTrypa, BIaKHOCTh. doromepuomusm. [IpucrnocoOieHuss OpraHu3MOB K JICHCTBHIO a0MOTHYSCKUX
(dakTopoB. buojgornyeckrue puTMBI.

buoTtnueckue ¢paxkropsl. Busbl 6MoTHYECKMX B3aUMOIEHCTBUN: KOHKYPEHIIHS, XMUITHUYECTBO, CUMOMO3 1 ero (opmbl. [Tapasutusm, koonepanus,
MyTyalu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HaXJIeOHHWYECTBO). AMEHCalIM3M, HeWTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOJAEUCTBUN IS

CYIIECTBOBAHHA OPraHU3MOB B ITPUPOJHBIX COO6HIGCTBaX.

DKOJIOTUYECKUE XapaKTepPUCTUKH NONyadanuu. OCHOBHBIE TMOKA3aTeNIM MOIMYJSIIAA: YUCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTD,
MPUPOCT, MUTpalKs. JJuHAMUKa YHCIEHHOCTH MOMYJIAIUN U €€ PEeryJIsius.

JdemoncTpaumnu:
[optpetsl: A. I'ymboapar, K. @. Pynwe, O. ['ekkens.

Tabauisl u cxembl: kapTa «lIpupoausie 30061 3eMinn», «Cpelibl 00MTaHUs Opranu3MoBy, «DoTtonepuoanuzmy», «llomynsauuny, «3aKOHOMEPHOCTH
pOCTa YUCIIEHHOCTH NOMyIsAUuU HHPY30pun-Tyhenbkny», «llumessie nenm».

JlaGopaTopHble M IpaKTH4YecKue padoThbi:
JlaboparopHas padota Ne 3. «Mopdornoruueckne 0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT OOUTaAHUS.
JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpaktuyeckas padota Ne 2. «IToacy€T MIOTHOCTH NOMYIISALMHA pa3HbIX BUIOB PACTEHHI».



Tema 4. Coo01ecTBa ¥ YIKOJOrHYeCKUe CHCTEMbI.

Coo0miecTBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBAs, MPOCTPAHCTBEHHAs, Tpodudeckas (muiieBas). BUapi-TOMUHAHTEL.
Casi3u B OHOIIEHO3E.

DKojoruueckue cucteMsl (3kocucteMsl). [loHsaTue 06 sxocucreMe u buoreorieHose. yHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TIPOIYLIEHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BeIlecTB U MOTOK SHEPruu B dKocucteme. Tpoduyeckue (MUiieBble) ypoBHU 3KocucTeMbl. [lumiessle nienu u
cet. OCHOBHbIE MOKAa3aTeNIM 3KOCHUCTEMBI: Onomacca, MPOAYKIMSA. DKOJOTHYECKHE MUPAMUJIBL: MPOAYKIMH, YMCIEHHOCTH, OuomMaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperysauus, pazsutue. Cykueccusl.

ITpupoHBIE SKOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO MM HIMPOKOIUCTBEHHOTO JIECa.

AHTPOIIOTEHHBIC JKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI. bBHOJOTrHYeckoe W XO3SHCTBEHHOE 3HAYCHUE arpodKOCHCTEM U
ypOOdIKOCHCTEM.

buopasznoob6pasue kak ¢akrop ycroitunBocTH 3kocucteM. CoxpaHeHHEe OMOJOTHUUECKOTO pa3HO0Opasus Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6nochepe. ['panutisl, coctaB u ctpykrypa 6uochepst. XKusoe BemiectBo u ero ¢pynkiuu. Ocodbennoctu ouochepsl
KaK TJIO0AIbHOM SKOCHCTEMBI. JIMHAMIYeCKoe paBHOBECHE M 00paTHasi CBsI3b B Onocdepe.

KpyroBopoThl BEIIECTB 1 OMOTEOXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yriiepoja, a30ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OHOMBI CYIIIH.
YenoseuecTBo B Onochepe 3eMin. AHTpOIIOTeHHbIC H3MeHEHUs B Ouocdepe. I'modambHbIe 3KOJIOTHUECKHE MTPOOJIEMBI.

COCYH.ICCTBOB&HI/IC MMpUpOAbI U YCJIOBCUCCTBA. CoxpaHeHHe 6I/IOpa3HOO6pa3I/I$I KakK OCHOBa YCTOﬁqHBOCTH 6I/IOC(1)epI>I. OcHoBa paOHAJIBHOI'O
YIIPaBJICHUSA IIPUPOAHBIMU PECYPCAMU U UX HUCIIOJIb30BAaHUC. I[OCTI/I)KGHI/IH OMOJIOTHH U OoXpaHa IIpUupoabl.

JdemMoHcTpanum:

Ioptpetst: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.



Tabmuuer u cxembl: «IIumessie nenu», «buoneHos: coctaB u cTpykTypa», «IIpupomasie coobmectBay, «Llenn nuranusy, «IKomoruyecKas
nupamuaa», «buocdepa u yenosex», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jieca», «brnorieno3 Bo1oéMay, «ATpoIieHO3»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3IEUCTBHS HA NIPUPOY», «BakHEHIIne NCTOYHUKY 3arpsiI3HEHMs BO3lyXa U TPYHTOBBIX BOJ», «IlouBa — BakHelIas
cocraBsromas onocdeprr», «DPakTopsl gerpaganuu mousy, «llapaukossiii adhdexTy, «DakTopbl PaJHOAKTUBHOTO 3arpsi3HeHns: Onochepbl», «Oomas
CTpyKTypa 6uocdeps», «Pacnpocrpanenue xu3nu B ouochepe», «O30HOBEIN SKpanH Onochepsr», «KpyroBopot yriepoaa B 6uocheper», «Kpyrosopor
a30Ta B IIPUPOJEC».

Ob6opynoBanue: MOJIENb-anIuTHKaIMs « TUnmmaHbIe OMOIIeHO3bI», TepOapuii «PacTuTenpHbIe cO00IecTBaY, KoJuteKunu «brorenosy, «Bpemurenu
BAYKHEHIINX CEJIbCKOXO3SHUCTBEHHBIX KYIbTYP», FepOapyuu U KOJUIEKIIMHM PACTEHUM U )KUBOTHBIX, PUHAJUIEKAIINE K Pa3HbIM 3KOJIOTHYECKUM TpyIIam
onHoro Buaa, Kpacuast kaura Poccuiickoii @enepannu, 300pa’keHUsl OXpaHseMbIX BUJIOB PaCTEHUH U KUBOTHBIX.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[TPOTPAMMBI I10 BUOJIOTMMN HA BA30BOM VPOBHE CPEJHEI'O OBLIEIO
OBPA30OBAHUA

CornacHo ®I'OC COO, ycraHaBIMBarOTCs TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS OOyUYaIOIIMMHUCS MPOTPaMM CPEIHEro o01ero oopa3oBaHus:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IIPEAMCTA «buonorusy BbIJEICHBI CJICAYHOIIHUEC COCTABJIAKOIINEC: OCO3HAHUC 06y‘IaIOH_II/IMI/IC$I
pOCCHfICKOfI Fpa)KﬂaHCKOﬁ HACHTHYHOCTH — I'OTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOATCIIbBHOCTU U CaMOOIIPCACIICHUTIO, HAJIMYNMC MOTHBAIIUH K O6y‘IeHI/IIO
6I/IOJ'IOFI/II/I, HEJICHAIIPABJICHHOC PA3BUTHEC BHYTPCHHUX Y6C)KHCHHﬁ JIMYHOCTHU HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U HCTOPHUYCCKUX Tpa,I[I/II_II/Iﬁ Pa3BUT U
OMOJIOTHYECKOTO 3HaHHUsA, TOTOBHOCTbL H CITOCOOHOCTH 06yqafonmxca PYKOBOACTBOBATLCA B CBOEM OEATEIbHOCTH I1I€HHOCTHO-CMbICIOBBIMU
YCTaHOBKAaMH, MMIPUCYHIUMU CUCTEMC OHOJIOTUYECKOTO O6pa3OBaHI/I$I, HAJINYHUC 3KOJIOTHYCCKOT'O IMTPaBOCO3HAHMA, CIIOCOOHOCTH CTaBUTh HeJi U CTPOUTH
JKHN3HCHHBIC ITJIaHBI.



JImuHOCTHBIC PE3YyJIbTaThl OCBOCHUSA IPEAMCTA «bnonorusy JOCTUI'alOTCA B €AUHCTBEC yqe6H01‘/'1 1 BOCIIUTATEIBHOM ACATCIIBbHOCTH B COOTBCTCTBHUU
C TpaAUIIMOHHBIMHA pOCCHfICKPIMPI CONHNOKYJIBTYPHBIMH, UCTOPUYCCKUMHU U NYXOBHO-HPABCTBCHHBIMU NCHHOCTAMMU, IIPUHATHIMU B 06H_ICCTBC paBujiaMu
1 HOpPMaMH TOBEJCHHS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHMS M CAMOPA3BUTHS, PA3BUTHUS BHYTPCHHEU MO3HUIIMU JTMYHOCTH,
MaTPUOTU3MA, YBAXKEHHUS K 3aKOHY U IIPABOIOPSIKY, YEIOBEKY TpyAa U CTaplIeMy IOKOJIEHHIO, B3AUMHOIO YBa)K€HUS, OEPEKHOTO OTHOILIEHUS K
KyJbTYPHOMY HACJEIUIO U TPAAULMSIM MHOTOHAMOHAIILHOTO Hapoia Poccuiickoit denepanu, npupoie 1 OKpYKarIel cpeae.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS y4eOHOTO mpenMera «bBHOJIOTHSY TOJDKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIHUXCS
PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UILIMEN IMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,

COOTBETCTBYIOIIMX TPAJUIIUOHHBIM [IEHHOCTAM pOCCI/II\/JICKOFO O6HI€CTBa, pPaCIMpCHUEC KU3HCHHOTO OIIbITa M OIbITa JACATCIBHOCTH B IPOLECCE
pcam3ann OCHOBHBIX HaHpaBﬂeHHﬁ BOCITMTATCIBHOMN JACATCIBHOCTHU, B TOM YHCJIC B HaCTH:

1) rpaskIaHCKOr0 BOCIUTAHMA:
c(OpPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00yJaIOUIerocsi Kak akTUBHOT'O U OTBETCTBEHHOTO YJI€HA POCCUICKOT0 OOIIEeCTBA;
OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOHW NEATEIBHOCTH MPH CO3JaHMM y4eOHBIX MPOEKTOB, PEHICHWH Y4eOHBIX M TMO3HABATEIbHBIX 3ajad,
BBITIOJIHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTD OIpCaCIIATb CO6CTB€HHy1-O ITO3UIIHIO 110 OTHOIICHHUIO K ABJICHUAM COBpeMeHHOﬁ JKU3HHU U OOBICHATH ee,

YMCHHUC YUUTBIBATb B CBOUX HCI;'ICTBHSIX HCO6XO,Z[I/IMOCTB KOHCTPYKTUBHOT'O BSaHMOI[efICTBHH moz[eﬁ C pa3HbIMH Y6e}KI[eHI/IHMI/I, KYJIbTYPHBIMHA
OCHHOCTAMU U COLIMAJIBHBIM ITOJIOXKCHHEM,

TOTOBHOCTB K COTPYAHHUYCCTBY B IPOLECCC COBMECTHOI'O BBITIOJIHCHUS y‘IG6HHX, IMMO3HABATCIIbHBIX U UCCIICAOBATCIILCKUX 3a/1a4, YBAKUTCIBbHOT'O
OTHOIICHUA K MHCHHIO OIIIIOHCHTOB IIPpH 06CY)KI[6HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COACPIKAHUA,

TOTOBHOCTHB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH,



2) NAaTPUOTHIECCKOI'O BOCIIMTAHUSA

c(OPMHUPOBAHHOCTh POCCHHUCKOM TpaKIaHCKOW MACHTHYHOCTH, MATPHOTH3MA, YBAKECHHUS K CBOEMY HAapOy, YyBCTBA OTBETCTBEHHOCTH MEpe
PouHoi, roprocTu 3a cBoM Kpal, cBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poccny;

HEHHOCTHOC OTHOIICHHUE K NPUPOAHOMY HACICANTIO U IMaMATHUKAM MPUPOABI, JOCTHUIKCHHUAM Poccuu B HAayKE, UCKYCCTBE, CIIOPTC, TEXHOJIOTUAX,
TPpYHE,

CIIOCOOHOCTH OLIEHUBATh BKJIa/l POCCUMCKHUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, TOHUMaHNS 3HAY€HNs OMOJIOTHUH B IO3HAHNUHU 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOI0 OOIIECTBA;

ujenHas yoexx 1I€HHOCTh, TOTOBHOCTH K CITY»XEHHUIO | 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIOCOOHOCTH OIICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCh HA MOPAJIbLHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAyILIEro;

OTBCTCTBCHHOC OTHOLICHUEC K CBOMM POIMTCIIAM, CO3JaHHIO CCMbU HAa OCHOBC OCO3HAHHOI'O IIPUHATHUSA IIEHHOCTEH CEeMEHHOMN >KHU3HU B
COOTBCTCTBHH C TpaAULUAMU HAPOAOB POCCI/II/I;



4) ICTETUHICCKOTO BOCIIMTAHUSA:
9CTECTUYCCKOC OTHOIICHUC K MUPY, BKIIIOYasA 5CTCTUKY 6BITa, HAaYy4YHOI'O U TCXHUYCCKOI'O TBOPYCCTBA, CIIOPTa, Tpyda, O6H.I€CTB€HHLIX OTHOHlGHPIfI;
IIOHUMAaHUEC SMOIIMOHAJIBHOI'O BOSHGﬁCTBHH JKHUBOU Iprupoabl 1 eé OCHHOCTH;,

TOTOBHOCTD K CAMOBBIPAXKCHUIO B PA3HLIX BUJIAX UCKYCCTBA, CTPCMIICHUC ITPOSABJIATH KQ4CCTBaA TBOp‘IGCKOﬁ JIMYHOCTH,

5) ¢pu3nyeckoro BocnuTanus, (OpMUPOBAHNS KYJIbTYPbI 310POBbs H YMOIMOHAILHOTO 6J1Ar OIIOJIYYMSI:
MOHMMAaHHE W pean3alus 30poBoro U Oe3omacHoro obpasza KU3HM (3J0pOBOE MHUTaHUE, COONMIOACHHE TMIMEHWYECKHX MPaBUI U HOPM,
cOaaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXa, peryispHas Qu3andeckas akTUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOLLIEHHS K

coOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3JI0POBBIO;

MMOHUMAaHHE IIEHHOCTH MPaBWJI UHANBUIYATFHOTO M KOJJIEKTUBHOTO O€301MacHOTO MOBEJACHUS B CUTYAIIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU
JTIIOEH;

OCO3HAHHWE MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS aJIKOTOJIsl, HAPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHHUSI:
TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTePCTBA, TPYI0JII00HE;

TOTOBHOCTh K aKTHBHOM JIEeATEIILHOCTH TEXHOJIOTHYECKON M COIMaJIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUOWUHUPOBATDL, IIIIAHUPOBATH U
CaMOCTOATCIIbHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,



MHTEpEC K PA3IUYHBIM cdepaM npodecCHOHATBHON AEATENbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymiel mnpodeccuu u
peann30BBIBaTH COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO HA MTPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:
9KOJIOTMYECKH 11e71ec000pa3HOe OTHOLIEHHE K IPUPOAE KaK HCTOYHUKY )KM3HU Ha 3eMile, OCHOBE €€ CYILECTBOBAHUS;

IOBBIIICHUC YPOBHA SKOJIOTUYECKOU KYJIbTYPBI: HpI/IO6peTCHI/I€ OIIbITa IMJIAHUPOBAHUA TTOCTYIIKOB U OLCHKN WX BO3MOXKHBIX HOCH@I{CTBI/Iﬁ JJIA
OKpYKaroLIen Cpeibl;

OCO3HAaHHKE TJI00aIbHOr0 XapaKkTepa dKOJOTHYECKUX Mpo0sieM U MyTel UX pelieHus;
CIOCOOHOCTH UCMOJIB30BaTh IpHOOpeTaeMble TP U3YYEHUN OMOJIOTUHU 3HAHUS U YMEHUS MPU PEIICHUU MPOo0IieM, CBA3aHHBIX C pallHOHATbHBIM
MIPUPO/IOIIOJIL30BaHNEM (COOIOICHIE TPaBUJ MOBEACHUS B MPHUPOJE, HANpPaBICHHBIX Ha COXpaHEHHE PAaBHOBECHS B IKOCHUCTEMaX, OXpaHy BHJIOB,

IKOocUcTeM, Onochepsl);

AaKTUBHOE HEMpUATHE JEHUCTBUMN, NPUHOCSIINX BpEeJ OKpYXKaollell MNpUpOIHON cpene, yMEHHWE MPOrHO3MPOBATh HEOIAronpusTHbIC
9KOJIOTMYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATh UX;

HAJIN4YUEC Ppa3BUTOI'O0 3KOJIOIrMYECKOT0 MBINIJICHUS, 9KOJIOTHYCCKOM KYJIBbTYpPBI, OIIbITa ACATCIbHOCTHU 9KOJIOTHYSCKOM HaIIpaBJICHHOCTHU, YMCHUA

PYKOBOACTBOBATHCSA MUMH B HOSHaBaTeHBHOﬁ, KOMMYHI/IKaTPIBHOﬁ u COHH&J’IBHOﬁ IMPAKTHUKE, TOTOBHOCTHU K Y4YaCTUIO B HpaKTquCKOfI JCATCIIBHOCTH
9KOJIOTUYECKOU HaIIpaBJICHHOCTHU,

8) HeHHOCTH HAYYHOI0 MO3HAHMSI:



c(OPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSI HayKd U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO
Ha JAMAJIore KyJIbTyp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B IIOJUKYJIbTYPHOM MUDE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEIIHCKOM KYJbTYpPbI KaK CpCACTBA B321PIMOIICI>1CTBPI$I MCKAY JIIOAbMHU W MTO3HAHWA MHPA,

[IOHMMaHHe creurn(uky OMOJIOTUM KaK HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU PAllMOHAIBHOIO HAyYHOTO MBIIUIEHHUS, CO3JaHHUU
[EJIOCTHOTO TPENICTABICHHSI 00 OKpPYXAIOIIEeM MHpE KaK O €IMHCTBE MPUPO/IbI, YeJIOBEKa M 0OIIeCTBa, B MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOEeXKAEHHOCTh B 3HAUYMMOCTH OMOJIOTMH JUIsl COBPEMEHHOM HUBUIM3ALUMU: 00ECIIEYEHMs] HOBOTO YPOBHS Pa3BUTHSI MEAMIIMHBI, CO3/JaHUE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pellaThb pecypcHble MpoOJeMbl pa3BUTHS YEJIOBEYECTBA, IMOMCKA IMyTed BBIXOJA W3 IVI00AJIbHBIX
9KOJIOTMUECKUX TMpoOjaeM M oOecliedeHHsl Iepexoja K YCTOMYMBOMY pa3BUTHIO, PAIlMOHAIbHOMY HCIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB U
(hopMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJIOTUYECKUX 3HAHUU B LIEJSAX MOBBIIICHUS 00IIeH KyIbTYphl, ECTECTBEHHO-HAyYHON IPaMOTHOCTH, KaK
COCTaBHOM YacTu (HYHKIIMOHAIBHON I'PaMOTHOCTH 00y4aroiuxcsi, popmMupyeMoit mpu n3ydeHnu OHOIOTUH;

MMOHMMAaHHE CYHIHOCTH METOJIOB MO3HaHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS AJIs
aHaJiM3a U OOBSICHEHHUS SBJIEHUN OKPYKAIOLEro MUpa M MPOUCXOAAIINX B HEM M3MEHEHM, YMEHHE Jies1aTh 000CHOBaHHbBIE 3aKJIIOUEHUSI HAa OCHOBE
Hay4YHBIX (PAaKTOB U UMEIOIINXCS TaHHBIX C IIETBI0 MOJIY4YEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CaMOCTOSTEILHO HCII0Ib30BaTh OMOIOTHYECKHE 3HAHUS JJI PCIICHUA HpO6J’I€M B pCAJIbHBIX JKU3HCHHBIX CUTYallUsX;

OCO3HAHHE LIEHHOCTHU HAYYHOH JeSITeIbHOCTH, TOTOBHOCTh OCYILECTBIISTH MPOEKTHYIO U UCCIIEA0BATEIbCKYIO ACSITENbHOCTh MHAUBUAYAIbLHO U
B IPYIIIIE;

FOTOBHOCTH U CIIOCOOHOCTH K HCIIPCPLIBHOMY O6paSOBaHI/IIO u CaMOO6pa3OBaHI/IIO, K aKTUBHOMY HNOJYYCHUIO HOBBIX 3HAHUH MO0 OHMOJOTHHU B
COOTBCTCTBHUH C XXU3HCHHBIMHA HOTpe6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIBTATBI



MeranpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydeOHOro mpeaMera «bHOJOTHs» BKIIOYAIOT: 3HAYMMBIC 11 (DOPMUPOBAHHS MHUPOBO33PEHUS
oOyJaromuxcs MeKIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) O0IIEeHaYIHbIC TIOHATHS, OTPAXKAIOIIUE [EIOCTHOCTh HAYYHON KapTHHBI MUPA M CIEUU(UKY
METOJIOB TIO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHs, SIBJICHHE, MPOLIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIHII, TUIIOTE3,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICAOBaHWE, HAOIIOJCHUE, W3MEPEHHE, OSKCIIEPUMEHT U JPYIHX), YHHBEpCAJIbHBbIC YUeOHBIC JEHCTBHS
(mo3HaBaTenpHBIE, KOMMYHHUKATHBHBIE, PETYIATHBHEBIE), oOecnednBatoniye (opMUpoBaHWE (DYHKIIMOHAIBHOW TPAMOTHOCTH U COIMAJIbHON
KOMITETEHIIMM OO0y4aromuXcsi, CHOCOOHOCTh OOYYaIOUIMXCS HCIIONb30BaTh OCBOEHHBIE MEXAUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCaJbHbIE yueOHbIE AEUCTBUS B TIO3HABATEILHON U COLIMATIBHON MIPAKTHKE.

MetanpeaMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPaMMbl CPETHETO 00IIEro 00pa30BaHus JAOJKHBI OTPaXaTh:

OBJIaIleHI/Ie YuuBEpcCaJdbHbIMHA y‘lCﬁHI)IMI/l Mnmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:
1) 6a3oBbIe JJOrHYECKHE ICHCTBHUS:
CaMOCTOSITENIBHO (POPMYITHPOBAThH M aKTYaJIM3UPOBAThH MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

HCII0JIB30BaTh IpH OCBOCHHUH 3HAHHH HpI/IéMH JIOTHYCCKOT'O MBIIIJICHUS (aHaHI/ISa, CHUHTC34d, CPABHCHUSI, KJ'IaCCI/I(l)I/IKaHI/II/I, O606H.[€HI/I5[),
PACKPbIBATb CMbBICJI OMOJOTHYECKUX ITOHATHHN (BBII[GJ'IHTB HUX XapaKTCPHBIC IIPU3HAKU, YCTAHABJIMBATL CBA3U C IPYIHUMHU HOHHTI/ISIMI/I);

ONpCACIIATh LUCIIN ACATCIBbHOCTH, 3aaBasd mapaMeTpbl U KPUTCPUU UX JOCTUIKCHHUSA, COOTHOCHUTDL PE3YyJIbTAaThl ACATCIBHOCTH C IOCTAaBJICHHBIMU
OCIsAMU,

HCII0JIb30BaTh OMOJOTHYECKUE TOHSITHS JJIA 00BICHEHUS (baKTOB W SIBJICHHUH KUBOM IMPpUPOAbI;

CTPOUTHL JIOTHUYCCKUC PACCYXKICHUS (I/IHIIYKTI/IBHBIG, ACAYKTHBHBIC, 110 aHaJIOFI/II/I), BbIABJIAIT 3dKOHOMCEPHOCTH MW IPOTHUBOPCUUA B
paccMaTpruBACMBIX ABJICHUAX, q)OpMy.]'II/IpOBaTL BBIBOJIbI U 3aKJIFOUCHU S,



IMPUMCHATH CXCMHO-MO/JICJIBHBIC CPEACTBA JJISA MPCACTABIICHHUA CYILICCTBCHHBIX CBsI3€il U OTHOIIICHHI B HN3y4aCMbIX OMOJIOTHYECKUX O6’b€KTaX, a
TAKXKEC HpOTHBOpC‘II/Iﬁ pa3Horo poaa, BbISIBJICHHBIX B PA3JIMYHBIX HHq)OpMaHHOHHBIX HCTOYHUKAX,

pa3pabaThIBaTh IUIaH PEHICHUS MPOOIEMbI C YIETOM aHAIN3a UMEIONTUXCS MAaTEPUATBHBIX H HEMATePUATbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBHI B JIEITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJAbTATOB LEISAM, OLICHUBATh PUCKHU MOCIEACTBUN JAESITEILHOCTH;
KOOPJAMHHUPOBATH U BHITIOJIHATH padOTy B YCIOBHSIX PEAIbHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHNUU JKU3HCHHBIX np06neM.

2) 6a30BbIe HCCIEI0BATEILCKHE € CTBHUSA:

BJIaJI€Th HaBbIKaMU y‘Ie6H0-I/ICCJ'Ie)IOBaTeJ'IBCKOI\/’I n HpO@KTHOfI JACATCIIBHOCTH, HAaBbIKAMU Pa3pCIICHUA npo6neM, CITOCOOHOCTBIO ¥ TOTOBHOCTBIO
K CaMOCTOATCIIBHOMY ITOUCKY METOJ0B PCIICHHUS IIPAKTUYCCKUX 3aJad, IPUMCHCHHUIO PA3JIMYHbIX MCTOJ0OB ITO3HAHUA

WCIO0JIb30BAaTh PA3IUYHbIE BUJbI JEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €ro MHTEpPIpeTalud, MpeoOpa3oBaHUIO U MPUMEHEHHIO B
y4eOHBIX CUTYaIUSIX, B TOM YUCIIE [IPU CO3JaHUH YUEOHBIX U COLMANIBHBIX TPOEKTOB;

(bOpMI/IpOBaTI) Hay‘leIfI THIT MBIIIIJICHHW A, BJIaJIC€Th Hay‘lHOfI TepMI/IHOHOFHeﬁ, KIIIOYEBbIMU ITOHATHAMH U MCTOAaMU,
CTaBUTb U (l)OpMYJ'II/IPOBaTB COOCTBEHHbBIE 3aJ1a4u B 06p330BaTeJIBHOI>'I JACATCIIBHOCTH U JKU3HCHHBIX CUTYallUsIX;

BbIABJIATE NPHUYUHHO-CJICACTBCHHBIC CBA3HW U AKTYAJIM3UPOBATH 3a1a4dy, BBIABUI'ATH TUIIOTC3Y eé peuiceHus, HaXOAWUTb aprymMCHTbI I
J0Ka3aTCjIbCTBa CBOUX YTBep)KHeHHﬁ, 3a1aBaThb IapaMETPhbl U KPUTCPUU PCIICHUAA;

AHAJIIM3UPOBATD IIOJIYUCHHBIC B XOAC PCHICHUS 3alavuUu pPC3YIIbTATbhl, KPUTUYCCKU OLICHUBATH UX JOCTOBCPHOCTD, IPOTHO3UPOBATHL U3MCHCHHUC B
HOBBIX YCJIOBUSAX;

AaBaTb OLCHKY HOBBIM CUTYallUsAM, OLICHUBATH HpPIO6p€TéHHLIfI OIIBIT;



OCYIIECTBIISTH II€JICHANIPABICHHBII MMOMCK MEPEHOCa CPEACTB U CIIOCOO0B JACHUCTBUS B MPO(HECCHOHAIBHYIO CPEeay;
YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MMPAKTUYECKYIO 00IACTH KU3HEACATEIIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUIaTh HOBBIE WJEU, IPEJUlaraTh OPUTMHAIbHBIE MOJIXOAbl U PELIEHMs], CTaBUTh MPOOJIEMBbI U 3aJaud, JAOIYCKAIOIIHUE albTEpHATHUBHBIC
peuieHusl.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(OpMaIu (TeKcTe y4eOHOro MocoOusi, HaydHO-TOMYJISIPHOM JUTepaType, OMOJIOrHYeCcKHUX
CIIOBApsSX M CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHaIu3upoBaTh HHPOPMAINIO PAa3TUYHBIX BUAOB U (JOPM MpeCTaBIICH U,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dhopmMyaUpOBaTh 3aMpochl W TPHUMEHSTh Pa3IMYHbIE METOJABI MPU TOUCKE W OTOOpe Omosiormueckoi WHQOpMaIuu, HEOOXOIUMOW IS
BBITIOJTHEHUS YUeOHBIX 3a/1a4;

NpuoOpeTaTh OMNBIT HCIOJIB30BAHUS  MHPOPMAIIMOHHO-KOMMYHHKATHUBHBIX TEXHOJOTHH, COBEpIIEHCTBOBATH KYJIbTYPY aKTHBHOTO
WCIO0JIb30BAHUS PA3IMUHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIEHO BBIOMPATh ONTUMAIBHYIO (OPMY TpEACTaBICHUS OMOJIOTHYECKO mH(popMarmu (cXeMbl, rpaduKu, AuarpamMMbl, TaOIHUIIbI,
PUCYHKH U JPYTOe€);

HCIIOJIB30BATh Hay‘IHBIﬁ S3BIK B Ka4YCCTBC CpCACTBA IIPU pa60Te ¢ OMOJIOrUYECKOU I/IH(I)OpMaLIPIeﬁi INPpUMCHATL XUMHYCCKHC, (1)1/131/1%01(1/16 n
MaTEMaTHYCCKUEC 3HAKH 1 CMMBOJIBI, (1)OpMy'J'IBI, a66peBHaTypy, HOMCHKIJIATYpPY, UCIIOJIb30BATh U Hp€06paSOBLIBaTI> 3HAKOBO-CHUMBOJIMYCCKUE CPCIACTBA
HarjsiaJHOCTH,

BJIAZICTb HABBIKAMU PACIIO3HABAHUWA U 3alIIUTHI I/IH(I)OpMaI_[I/II/I, HHq)OpMaHHOHHOﬁ 0€30MacHOCTH JTUYHOCTH.



OBj1a/ieHNe YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH JI€HCTBUSAMM:

1) o6menmne:

OCYIICCTBJIAT KOMMYHUKAIIUU BO BCECX C(bean JKU3HH, dKTUBHO Y4YaCTBOBATb B JUAJIOIC WKW OAUCKYCCHUH II0 CYHICCTBY O6CY)KI[3,€MOI71 TEMBI
(YMCHI/IG 3aaBaTb BOIIPOCHI, BBICKA3bIBAThL CYXXACHUSA OTHOCUTCIIBHO BBIIIOJIHCHUA Hpez[naraeMofz'I 3aga4r, YUYUTbIBATb MHTCPECHI U COTIACOBAHHOCTDH

MO3ULUHI IPYTUX YYaCTHUKOB JAMAJIOra WK AUCKYCCUN);

pacrio3HaBaTb HeBep@':LHBHI:Ie cpeacrBa O6III€HI/I$I, IMOHMMAaTb 3HAYCHUC COLUAIBHBIX 3HAKOB, IMPEAINMOCHIIIOK BO3HUKHOBCHUSA KOH(i)J'II/IKTHI)IX
CI/ITyaIII/II\/’I, YMETh CMATYAaTh KOH(i)J'H/IKTBI " BCCTU IIEPETOBOPEI;

BIIAJIETh Pa3JIMYHBIMU CTIOCOOaMU OOIIEHUS U B3aUMOJIEHCTBYS, TOHUMATh HAMEPEHUS IPYTUX JIIOIeH, MPOSBIIATH YBAKUTEIHHOE OTHOIIEHHUE K
co0eceTHUKY U B KOPPEKTHOU popme popMynHpoBaTh CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPE/CTB.

2) coBMeCTHasl AeATeJIbHOCTh:

MMOHUMATh U KCII0JIb30BATh MPEUMYIIECTBA KOMAHTHOW U MHIUBUIAYAIbHON paOOThl IPU PEUICHUH OHOJIOTHYecKON npoOi1eMbl, 000CHOBBIBATH
HE0OX0IMMOCTh MPUMEHEHHUS IPYNIIOBBIX (POPM B3aMMOICHCTBUS IIPU pPelIeHUH yueOHOM 3a1a4;

BLI6I/IpaTL TEMATUKY U METOAbl COBMCCTHBIX HeﬁCTBHﬁ C y‘IéTOM O6H_II/IX HHTCPCCOB U BO3MO>KHOCTEH KaXXa010 4JI€Ha KOJIJICKTHBA,

INpUHHUMATb LEJIU COBMECTHOM JACATCIIbHOCTHU, OPraHU30BbIBATh U KOOPAMHUPOBATDH HeﬁCTBHH o e€ JOCTUKEHUIO: COCTABIISATH IIJIaH HeﬁCTBHﬁ,
pacipeacisiTb poJia € y‘IéTOM MHCHHMHU Y4aCTHUKOB, O6CY)KI[aTB PEe3yJIbTAaThl COBMECTHOM pa6OTBI;

OLCHUBATH KAYCCTBO CBOCTO BKJIaAa U KAXKXJI0I'0 YHaCTHHUKA KOMAaH/bI B O6H.IHﬁ pe3yJabTaT 110 paBpa6OTaHHBIM KPpUTCPUAM;



npeajaratb HOBBIC ITPOCKTHI, OLICHUBATL UJICU C IIO3ULIMHW HOBU3HBI, OPUTMHAJIbHOCTH, HpaKTHHGCKOﬁ 3HA4YUMOCTH,

OCYIICCTBJIATH HO3SUTUBHOC CTPATCTUYCCKOC MMOBEACHHNEC B PA3JIMYHBIX CUTYallUAX, HPOABJIATH TBOPUCCTBO U BOO6p8,)K€HI/Ie, OBITE WHHUIUATUBHBIM.

OBJ1a/ieHNe YHUBEPCAIbHBIMHU PEryJIsaTHBHBIMH e CTBUSMU:
1) camoopranu3amnms:
HCII0JIL30BaTh OMOJIOTHYECKHE 3HAHUS JJIs1 BBIABJICHUSA HpO6J'[CM " UX PCIICHHUA B )KU3HCHHBIX U y‘~IC6HBIX CUTYyaluAX;

BBI6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHWI IECJIIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX )IeﬁCTBHS[X " MOCTYIIKax MO0 OTHOIICHHIO K JKUBOU
MPUPOJIE, CBOEMY 37I0POBBIO U 37I0POBBIO OKPYKAOIIHX;

CaMOCTOATCIIBHO OCYIICCTBJIATH IMO3HABATCIBHYIO JCATCIBHOCTD, BLISABIIATH HpO6J'IeMBI, CTaBUTh U q)OpMy.TII/IpOBaTI) cOOCTBEHHEIE 3aga4u B
O6pa3OBaTCHLHOfI JACATCIIBHOCTH U )KNU3HCHHBIX CUTYAIUAX,

CaMOCTOSITENIBHO COCTABJIATH IJIaH PEIICHUS TPOOIEMBI C YUETOM MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U P €IOYTEHHI;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JTMYHBIX MTPEANOUYTCHU;

JieNlaTh OCO3HAHHBIHN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO I[IUPOKOM SPYyIUIMM B pa3HbIX 00JacTaX 3HAHUN, IOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNIbHbINA U KYJIbTYPHBI YPOBEHb.



2) CAaMOKOHTPOJIb:
AaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPCKTUBLI B ICATCIIBHOCTD, OLICHUBATH COOTBCTCTBHUC PC3YJILTATOB LICIISIM,

BJIQJIETh HaBbIKAMU [103HABATEIbHOW pe(IEeKCUU KaK OCO3HAHUS COBEpIIAEMBIX JEMCTBHI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHHUH, MCIIOJIL30BATh MPUEMBI Pe(ICKCHH ISt OLIEHKU CUTYAIHH, BEIOOpA BEPHOTO PEIICHUS;

YMCTb OICHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATL PCUICHUA 110 UX CHUIKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHsATHE CE0 M APYTHX:

MIPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AATEIbHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIMINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UILMH IPYTOro YesIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

Hpe,[[MeTHLIC Ppe3yibTaThl OCBOCHUS ITPOTPaMMbI COO no 6uonoruu Ha 6Ga30BOM YPOBHEC BKIIFOYAKOT CHGHI/I(I)I/I‘-ICCKI/IC JJI yqe6H0r0 npeameTa
«buomorus» HAayY4YHbIC 3HaHWA, YMCHUA u CITIOCOOBI JIecTBUI 110 OCBOCHHIO, HHTEpIIpETaAllnn



U TipeoOpa3oBaHUIO 3HAHUHN, BUJIBI JESITEIHHOCTH 0 TOJTYYEHUIO HOBOTO 3HAHUS U MIPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUEOHBIX CUTYAIUAX, a TAKKE B
peabHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ OnoJsiorueil. B mporpamme mpeaMeTHbie pe3ylibTaThl IPEACTaBICHBI M0 ToAaM 00yYeHHUS.

[IpeameTHBIC pe3ynbTaThl 0CBOEHUS yueOHOTO nipenMeTa «buonorus» ¢ 10 knacce NOKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTE U POJIM OMOJIOTMM B CHCTEME HAy4YHOI'O 3HaHHUsl €CTECTBEHHBIX HAYK, B (DOPMHpPOBAHHM COBPEMEHHOI
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa U Hay4YHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl PELIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE pPaCKphIBaTh COJACpKaHWE OHOJOTUYECKHMX TEPMUHOB W TIOHSATHH: KU3Hb, KIETKA, OPraHu3M, MeTabonu3M (0OOMEH BEIIECTB U
MpeBpaIeHUe HSHEPTUH), TOMEOCTa3 (CaMOpPETyJNSIus), YpPOBHEBas OpraHW3alvs J>KUBBIX CHCTEM, CaMOBOCHIPOHW3BEACHUE (PEmpOaYyKIIHS),
HAaCJEeACTBEHHOCTh, N3BMEHUNUBOCTD, POCT U Pa3BUTHE;

yMEHHE H3y1araTb OMOJIOTHYECKHE TeOpUHU (KJIETOUHas, XpOMOCOMHAsl, MyTallMOHHAsI, IEHTpaJbHas JIOTMa MOJIEKYJISPHOM OMOJIOTHH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. 1. BaBunoBa) u y4eHus (0 IeHTpaXx MHOTOOOpa3usi M MPOMCXOXKACHHS KyabTypHbIX pacteHuid H. W. BaBumoga),
OTIPENIENATh TPAHHIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMCHHUEC BJIaJCTh MECTOAAaMU HAYYHOI'O IIO3HAHUA B OMOJIOTHH: Ha6J'IIOI[CHI/IC " OIMMCAaHUEC XUBBIX CUCTEM, ITPOLECCOB U ?IBJ'IGHI/IfI, opraHusanus u
IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUXKCHHUEC T'MIIOTC3bI, BBISBIICHHUEC 3aBUCUMOCTH MCKAY UCCICAYCMBbIMU BCIUWYMHAMU, 00BsACHEHHE
MOJIYYCHHBIX PC3YJIbTATOB, UCII0JIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB, YMCHHE [1€J1aTh BbIBOJIbl HA OCHOBAHHWHU INOJTYUCHHBIX PE3YyJIbTAaTOB,

YMCEHHUEC BBIACIATE CYIICCTBCHHBIC IIPU3HAKKW BHUPYCOB, KJICTOK IMPOKAPHUOT M 3YKApPUOT, OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpPraHHU3MOB,
0COOEHHOCTH MMponcCCoOB: oOMeHa BCIIICCTB U IPECBPAILCHUA SQHEPIUU B KIICTKE, (bOTOCI/IHTe?)a, IJIACTUYCCKOI'0 U SHEPIr€TUICCKOI'o 06MeHa, XEMOCHHTE3a,
MHTO34, MCﬁOBa, OINIOAOTBOPCHUS, Pa3MHOKCHUS, MHINBUAYAJIbHOT'O PA3BUTHA OpraHrU3Ma (OHTOFCHCS);

YMCHHUEC NPUMCHATL INOJYYCHHBIC 3HAHUSA UIA 00BICHEHHUST OMOJIOTHYECKUX MpouccCcoB U ﬂBJ'IeHPIfI, JJI1 IIPUHATUA IPAKTUYCCKUX peH_IeHI/Iﬁ B
MOBCEIHEBHOM >KM3HHU C IIEJIbIO obecnieyeHnst 0E30IIaCHOCTU CBOErO 340pOBbA U 3J0POBbA OKPYIKAIOIIUX Jnoz[eﬁ, CO6J'II-O,I[€HI/I$I HOPM I'PaMOTHOTO
IIOBCICHUA B oxpyxcammeﬁ HpHpO,I[HOﬁ cpeac, HIOHNMMaHue H606XOI[I/IMOCTI/I HCIIOJIB30BAHUS JTOCTKECHUM COBpeMeHHOﬁ OMOJIOrUH U OHOTEXHOJIOI Ui
JUIL PallUOHAJIBHOTO IMPUPOJOIIOJIB30BAHUA,



YMCHHC pCHIATh 3JICMCHTAPHBIC TCHCTUYCCKHUEC 3aJa4Y Ha MOHO- U I[I/II‘I/I6pI/II[HOG CKpCUIMBAaHUC, CUCINICHHOC HACJICAOBAHUC, COCTABJIATL CXCMbI
MOHOFI/I6pI/II[HOI‘0 CKpCiuBaHuAd I MPCACKA3aHUs HACIICAOBAHUA IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH TAOOpaTOPHBIE U MPAaKTHIECKue paboThl, COOII0AATh MpaBmiia pu padboTe ¢ yaeOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMALINIO OHOJIOTHYECKOTO COJIEPKAHMS, BKIIOYAIOIYIO TICEB/IOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBa MAacCOBOW MH(pOpPMAIMH, HAYIHO-TIOMYJISIPHBIE MaTepUAIIbl), STUYECKAE ACTIEKTHl COBPEMEHHBIX MCCIIEIOBAHHN B
OMoJIOTHH, MEMIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001Ias OMOJOTNYECKYI0 UHPOPMAIMIO U3 HECKOJIBKUX UCTOYHHUKOB,
IPaMOTHO MCHOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTUH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TIpenMeTa «buonorus» ¢ 11 knacce NOHKHBI OTPAXKATH.

c(OpMUPOBAHHOCTh 3HAHMI O MECTE U POJIM OMOJIOTMM B CHCTEME HAyYHOI'O 3HaHHUs €CTECTBEHHBIX HAaYyK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U Hay4YHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBLHOM IPaMOTHOCTH YeJIOBeKa JIJIsl PEICHUs] dKU3HEHHBIX 3a7a4;

YMEHHE PAaCKphIBaTh COJIEpPKaHue OMOJOrHYEeCKUX TEPMUHOB U MOHSATUI: BUJ, OIS, TeHO(OH I, SBOIONMS, IBIXKYILIUE CUIIbI ((haKTOpbI)
ABOJIIOIMH, TIPUCIIOCOOIEHHOCTh OPraHU3MOB, BUA000pa30BaHuUE, IKOJIOTHYECKHE (PAKTOPBI, IKOCHUCTEMA, TPOTYLIEHThI, KOHCYMEHTBI, PeIyLEHTHI, [IeTH
MUTaHUS, SKOJOrHYecKas mupamuaa, ouoreoreHos, ouocdepa;

yMEHHe U3J1araTh Ouosioruyeckue Teopuu (dBostornonHas reopus Y. JlapBuHa, CHHTETHYECKasi TEOPHs SBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBanusi rinaBHbIX HampaBieHuid u myredd sBomonuu A. H. CeBeproBa, ydenuss o Ouocdepe B.
. BepHaickoro), onpenensTh FPaHULIbl KX TPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMCHHEC BJIaZICTh METOJaMH HAYUYHOT'O IIO3HAHUS B OMOJIOTUH: Ha6J'IIOI[eHI/Ie H OIIMCAHUC JKUBBIX CUCTCM, ITPOLCCCOB U HBJICHI/Iﬁ, opraHn3anusa u
IIPpOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBUKCHHUC I'MIIOTE3bI, BBISIBJICHUC 3aBUCUMOCTH MCXKAY UCCICAYCMbIMU BCIIMYMHAMMU, 00BsACHEHHE
MOJIYYCHHBIX PE3YJIbTAaTOB, UCIIOJIB30BAHHBIX HAYUYHBIX HOHSITI/Iﬁ, TeopI/Iﬁ 1 3aKOHOB, YMCHHC J1€JIaTh BBIBO/JIbI HA OCHOBAHUH ITOJIYYCHHBIX PC3YJIbTATOB,



YMEHHUE BBIJCIATh CYLICCTBEHHBIC NPU3HAKH CTPOCHHUS OMOJIOTUYECKUX OOBEKTOB: BHJIOB, MOMYJISAIMHA, MPOJYLIEHTOB, KOHCYMEHTOB,
PEIYLICHTOB, OMOTEOIICHO30B U KOCUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEICTBEHHOH M3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHI000pa3oBaHuS,
MPUCTIOCOOJICHHOCTH OPTaHWU3MOB, NEMCTBUS HKOJIOTMUYECKHX (PAaKTOPOB HA OpPraHU3Mbl, IMEPEeHOCa BEUIECTB M IOTOKA SHEPrHMH B IKOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHHI B 9KOCHCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEUIECTB M OMOTEOXMMHUYECKHX IIMKIIOB B Onocdepe;

YMEHHE TMPUMEHSTH MOJIy4YCHHbIC 3HAHUS JUI1 OOBSICHEHUS! OMOJIOTHYECKUX TPOLECCOB U SBJICHUH, ISl IPUHATUS MPAKTUYECKUX PEHICHUH B
MTOBCETHEBHOM JKM3HU C LENbI0 0OecreueHusi 0e301MacHOCTH CBOETO 3/I0POBBSl M 3JI0POBbS OKPYKAIOMIMX JIFOACH, COOIIIOJCHNS HOPM T'PaMOTHOTO
MOBEJICHHSI B OKPYXKAOIIEH MPUPOTHON cpejie, MOHMMaHNe HEOOX0IMMOCTH NCIIOIb30BAHNUS IOCTH)KEHUI COBPEMEHHOM OMOJIOTHH [T PAllMOHATIBHOTO
MIPUPO/I0II0JIL30BAHNUS;

YMEHHUE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKHE 33aa4H, COCTABIISITh CXEMBI IEPEHOCA BEIIECTB M DHEPTUU B IKOCHCTEMAaXx (LIENH MUTaHUsA);

YMEHHE BBINIOJIHATH Ja00paTOpHBIE U IPaKTUUECKUEe paboThl, COOJII0IaTh MpaBUia Npu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBaHHUEM;

YMCHHUEC KPUTUYCCKU OLICHUBATh U UHTCPIIPETUPOBATH I/IH(bOpMaHI/IIO OMOJIOTHYECKOTO COJZICPIKaHM, BKIIFOYAIOITYI0 IMICECBAOHAYYHBIC 3HAHUA U3
Pa3IMYHbBIX HCTOYHHUKOB (CPEICTBA MacCOBOW MH(POPMAIMH, HAYYHO-IIOMYJIIPHbIE MaTepualbl), paccMaTpUBaTh INI00aIbHbIE SKOJIOTHYECKHE TPOOIEMBI

COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS, 0000mas OMOJIOTHUECKYI0 MH(POPMAIMIO M3 HECKOJbKHX HCTOYHHKOB,
IPaMOTHO MCTIOJIh30BATh TIOHSATHIHBINA anmapar OHOJIOTHH.



MNOYPOUYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonuuecTBo yacoB Jara DIEKTPOHHBIE IH(PPOBHIE
/' Bceero | KouTponbHble IIpaktryeckue A3y4YEHUs 00pa3oBaTeNBHBIC PECYPCHI
paboThl paboThl
1 Buonorwus B cucreme Hayk 1 Bubmmoreka LJOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 Meroap! mo3HaHUS XKUBOH npupoabl. [Ipaktudeckas padora Ne 1 0.5 Bubmoreka LJOK
1 «Mcronb30BaHUE PA3TUYHBIX METOIOB MPH H3YUCHUN https://m.eds00.ru/863e6122
OMOJIOTMYECKHX 00HEKTOBY
3 buonornyeckue CUCTEMBI, ITPOLIECCH U UX U3YUEHUE 1 Bubmorexa LJOK
https://m.edso0.ru/863e6564
4 XUMHUECKUH cocTaB KJIeTKU. Boia u MuHepanbHbIe cou 1 Bbubmorexa LJOK
https://m.edsoo.ru/863e674e
5 Benku. CocraB u cTpoeHme OENKOB 1 bubmnorexa [JOK
https://m.edso0.ru/863e6b72
6 ®epmeHTH — Onomornveckre Karaan3aTopsl. JlabopaTopras 1 0.5 bubmmoreka LIOK
pabora Ne 1 «M3yueHre KaTAIMTHIECKONH aKTHBHOCTH https://m.eds00.ru/863e6b72
(hepMmeHTOB (Ha TpIMEpPE aMUIIa3kl HIIA KaTalashl)»
7 VYrnesoasl. JIMmuasl 1 bubmuoreka [IOK
https://m.edso0.ru/863e6870
8 Hyxnennossie kucimoTel. ATO 1 bubmmoreka [IOK
https://m.edso0.ru/863e6d5c
9 Hcropus u meronpl uzydenus knetku. Knerounas teopust 1 bubmmoreka [IOK
https://m.edso0.ru/863e6e88
10 | Kierka Kak 1eIOCTHAS JKUBasi CHCTEMA 1
11 | Crpoennue sykapuorndeckoi kierku. JlaboparopHas padora Ne 1 0.5 bubnuoreka IJOK
2 «MI3y4eHue CTPOCHHUS KICTOK PACTEHHIA, )KHBOTHBIX, TPHOOB 1 https://m.eds00.ru/863e6ff0
OakTepuil MOl MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u https://m.edso0.ru/863e716c
WX OITHCAHHE)
12 | OOMeH BelecTB WM METa0O0IU3M 1 bubmmoreka LIOK
https://m.edso0.ru/863e766¢
13 | ®dorocunTes. XeMOCHHTE3 1 bubmmorexa LIOK

https://m.edso0.ru/863e7c98
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https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

14 | Dueprerudeckuii oOMeH bubmuorexa [JOK
https://m.edsoo.ru/863e7aae
15 | JKusneHHsbl# HUKI KiIeTkH. [enenne kaeTku. MuTos. 0.5 bubmuoreka LIOK
JlabopaTopHas padora Ne 3 «HaOnroneHre MuTo3a B KIIeTKax https://m.edso0.ru/863e7dc4
KOHYHMKA KOPEIIKa JyKa Ha TOTOBBIX MUKPOIPEapaTax»
16 | BuocunTes Oenka. Peakiys MaTpHYHOTO CHHTE3a Bubmmoreka LJOK
https://m.edso0.ru/863e796e
17 | Tpaucnsims — OGuocuHTe3 OenKa Bubmmoreka LJOK
https://m.edso0.ru/863e796e
18 | Hexserounbie popMbl KH3HU — BUPYCHI Bubmorexa LJOK
https://m.edso0.ru/863e7540
19 | dopmbl pa3MHOKEHHUST OPTaHU3MOB Bubmorexa LJOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 | Meiio3 Bubmmoreka ITOK
https://m.edsoo.ru/863e7f4a
21 | O6pa3oBaHKe ¥ Pa3BUTHE MMOJOBBIX KIETOK. OIMI0T0TBOPEHHE. 0.5 bubmnorexa [JOK
Jlaboparopnas pabora Ne 4 «/3yueHne CTpOEHHUS IMOTOBBIX https://m.edso00.ru/863e81b6
KJICTOK Ha TOTOBBIX MUKPOIPENapaTax»
22 | uauBuIyanbHOE Pa3sBUTHE OPTaHU3MOB bubmnorexa I[JOK
https://m.edso0.ru/863e8436
23 | 'eneTrka — HayKa O HACJIEACTBEHHOCTH U U3MEHUHUBOCTH bubmmorexa [JOK
https://m.edso0.ru/863e86f2
24 | 3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB. MOHOTHOpHIHOE bubmmoreka [IOK
CKpEIIUBaHNE https://m.eds00.ru/863e8878
25 | IuruOpuaHOe CKpelrBaHue. 3aKOH HE3aBUCHMOI'0 bubmmorexa [JOK
HACIIEIOBAHMUS IIPH3HAKOB https://m.edsoo.ru/863e89a4
26 | CremieHHOE HaclIeAOBaHKe IpU3HaKkoB. JlaboparopHas pabora 0.5 bubmuorexa [JOK
Ne 5 «M3ydenue pe3yabTaTOB MOHOTHOPHIHOTO U https://m.eds00.ru/863e8c60
JUTUOPUTHOTO CKPEIUBAHUS Y APO30(HIIBI HA TOTOBBIX
MUKPOMpEnapaTax»
27 | T'eneruka nona. HaciemnoBanue Npu3HAKOB, CHEIJICHHBIX C bubmmorexa I[JOK
0JIOM https://m.edso0.ru/863e8c60
28 | UsmenunBocTh. HenacneacTBeHHass U3MEHYHBOCTD. 0.5 bubmmorexa LIOK

JlabopatopHast pabora Ne 6. Mzyuenne MmoanukamoHHOM

https://m.edsoo.ru/863e8efe
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HM3MEHYNUBOCTH, IIOCTPOECHUE BAPUALIMOHHOIO PSAA U
BapUaLMOHHOW KPUBOW»

29 | HacneacrBennas uameH4nBOCTh. JlabopaTopHas pabora Ne 7. 1 0.5 Bubmmoreka LJOK
«AHaJIHM3 MyTalUi y 1po30(UIIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKPOIpEnapaTax»
30 | I'emeruka 4enoBeKa 1 bubauoreka LIOK
https.//m.edso0.ru/863e8d78
31 | PesepBHbiii ypok. O606mieHue no teme «HacneacTBeHHOCTD 1 1
HU3MCHYHMBOCTH OPIraHMU3MOB)
32 | Cenekuus KaK HayKa M TPOIECC 1 bubnuorexa [IOK
https://m.edso0.ru/863e9214
33 | Meroab! ¥ JOCTHKEHUS CEITEKIIUN PACTEHUH U KUBOTHBIX 1 bubauoreka LIOK
https://m.edso0.ru/863e9214
34 | BHOTEXHOJIOTUS KaK OTPaCiib MPOM3BOICTBA 1 bubmoreka [JOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KJIACC

Ne Tema ypoka Konugectso yacos Hata DJNeKTpoHHBIE IN(POBEIE
/' Bceero | KouTponbHble IIpakTryeckue M3Yy4YeHUs 00pa3oBaTeNBHBIC PECYPCHI
paboThl paboThl
1 OBOIIONUA U METOJIBI €€ U3yUeHUs 1 bubauoreka LIOK
https.//m.edsoo.ru/863ea20e
2 HUcropus pazButHst mpeacTaBIeHHH 00 IBONIOLNT 1 Bubmoreka LJOK
https.//m.eds00.ru/863e9570
3 MuKpo3BOSTIOIUS 1 Bubmmoreka LJOK
https://m.edso0.ru/863e9cle
4 [Tomymnsiius Kak dJeMeHTapHas SIUHAIIA BUIAa U SBOJIOIUH. 1 0.5 bubauoreka LIOK
JIaboparopuas pabora Ne 1 «CpaBHeHHE BHIOB 10 https://m.edso00.ru/863e99c6
MOP(OIOTHIECKOMY KPUTEPHIOY»
5 JBroKymue cuiibl (3IeMeHTapHbIe PaKTOPBI) IBOIOIUH 1 Bbubmorexa [JOK
https://m.edsoo.ru/863e9da4
6 EctectBennbiii 0TOOp 1 €ro Gopmbl 1 bubnuoreka IJOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynbTaTel 5BONMONNN: TIPUCTIOCOOIEHHOCTh OPTaHU3MOB U 1 0.5 bubmmorexa LIOK
BU1000pa3zoBanue. Jlaboparopuas pabora Ne 2 «Omnucanue https://m.edso0.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpraHu3Ma U e€ OTHOCHTEITLHOTO XapaKTepa
8 HampaBnenus u myTH MaKpO3BOJIIOIIUH 1 bubmmoreka [IOK
https://m.edsoo.ru/863e9cle
9 Heo6paTrMoCTh 9BOITIOIHH 1
10 | Mcropus sku3Hu Ha 3eMJIe B METO/IbI €€ M3YUCHUS 1
11 | I'nmoTe3sl MPOUCXOXKICHUS KU3HN Ha 3eMITe 1 bubmmorexa LJOK
https://m.edsoo.ru/863ea5a6
12 | PasBurwe KU3HHE Ha 3eMJIe IO 3paM U IEPHOIAM 1 bubmuoreka ITOK
https://m.edsoo.ru/863ea6be
13 | OcHOBHBIE 3TaMBI 3BONIOIUK PACTUTEIBHOTO U YKUBOTHOT'O MHpA. 1 0.5 Bbubnmnorexa LJOK
IMpakTryeckast pabora Ne 1 «/3yueHne HCKOAEMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
paACTEHHH W >KUBOTHBIX B KOJUICKIIHSIX)
14 | CoBpeMmeHHas crcTeMa OPraHUYECKOro MUpa 1 bubmmorexa [JOK
https://m.edsoo.ru/863ea48e
15 | Dpomronus venoBeka (AHTPOIOreHe3) 1 bubmmoreka IJOK

https://m.edsoo.ru/863eac2c
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16 | IBmxymme cuiibl (pakTophl) aHTPOIIOreHe3a 1 Bubmmoreka LJOK
https.//m.edsoo.ru/863ead44
17 | OcHOBHBIE CTaAMHU IBOJIIOIIUH YETOBEKa 1
18 | YenoBeueckue pachl U MPUPOTHBIC aIANITAIIU YETOBEKa 1 Bubmmorexa LJOK
https://m.edsoo.ru/863eaea2
19 | Pe3epBHbiii ypok. O000mIeHUE 110 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 1
KU3HU Ha 3eMiie»
20 | Dkosorus Kak HayKa 1
21 | Cpenbl 0OMTaHMS U SKOJOTHUYECKHE (haKTOPBI 1 bubmuoreka I[JOK
https://m.edsoo.ru/863eafec
22 | Abuoruueckue dakropsl. JlaboparopHas pabora Ne 3. 1 0.5 Bbubmoreka LJOK
«Moponoruueckre 0COOCHHOCTH PACTEHHIA U3 Pa3HbIX MECT https://m.edsoo0.ru/863eb10e
obutanusi». JlaboparopHas padora Ne 4. «BnusiHue cBera Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCay
23 | buornueckue GaKkTOPbI 1 bubmmoreka LIOK
https://m.edsoo.ru/863eb348
24 | DKOJIOrHYecKHe XapaKTepuCTUKu nomyssiiuu. [IpakTudeckas padora 1 0.5
No 2 «Ilomcu€T TIOTHOCTH TTOMYJISIINN Pa3HbIX BUIOB PACTCHUID)
25 | Coo0rmecTBa OpraHU3MOB — OHOIIEHO3 1 bubnuoreka ITOK
https://m.edsoo.ru/863eb46a
26 | DKOJOTMYECKHE CHCTEMBI (IKOCHCTEMBI) 1 bubmuorexa [JOK
https://m.edsoo.ru/863eb46a
27 | OCHOBHBIE TIOKA3aTEIH YKOCHCTEMbI. DKOIOTHUECKIE THPAMEIBL. 1 bubmmoreka [IOK
CaoiictBa 3kocucteM. Cykieccust https://m.edso0.ru/863eb5fa
28 | TIpupomHBIE SKOCHCTEMBI 1
29 | AHTpOIOreHHBIE YKOCHCTEMBI 1
30 | buochepa — riobanbpHas SKOCHCTEMA 3eMIIH 1 bubmmoreka [JOK
https://m.edsoo.ru/863ebb5e
31 | 3aKOHOMEpPHOCTH CYyLIECTBOBaHHs OHOChHEpBI 1 bubmorexa [JOK
https://m.edso0.ru/863ebd16
32 | YenoBeuecTBo B buochepe 3emin 1
33 | CocyriecTBOBaHHE TPUPOIBI M YETIOBEUECTBA 1 Bbubnuorexka [IOK
https://m.edsoo.ru/863ebale
34 | PesepBHblil ypok. O606meHne TeMbl «Coo0IIecTBa U SKOIOTHYECKUE 1
CHCTEMBI»
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 25



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
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
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