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INOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl MO OHOJOTHH TEOPETUYECKYI0 OCHOBY MJI OIpPEIEICHUS
MONXOJ0B K (DOPMHUPOBAHHIO COJACPKAHUS y4eOHOro mpeamera «bUOIOTUsS» COCTaBHIIM:
koHlentyanbHble nonoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTU IIeNied, COAep KaHMUs,
pe3yNIbTaTOB O0yUYEHUS U TPEOOBAHMIA K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB, MTOJIOKEHUS 00 00IINX
HEeNSIX U MPUHLUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHME CHUCTEMBbI CPEIHEro o0OIero
obpaszoBanusi B Poccuiickoii denepanuu, a TakkKe MOJOXKEHHS O creuuduke Ouonoruu, e
3HaYEHUH B MO3HAHUH JKUBOW MIPUPOJIBI M 0OECIIEUCHUU CYIIIECTBOBAHMSI YEIOBEUECKOTO OOIIECTBRA.
CornacHO Ha3BaHHBIM ITOJIOKCHHSIM, OMIPEICICHBI OCHOBHBIE (DYHKITUU MIPOTPAMMBI TI0 OUOJIOTHUHU U
€€ CTpyKTypa.

[IporpamMma 1o Ouosiormm Ha€t MpeAcTaBICHUE O IENIX, 00 OOIIel cTpareruu O0ydeHUs,
BOCIHUTAHUS U Pa3BUTHsI O0yUaIOLIUXCA CPEACTBAMH y4eOHOro npeamera «buonorusy, onpeaenser
00s13aTeIbHOE MPEIMETHOE COJEPIKAHUE, €r0 CTPYKTYPY, paclpeleieHHue Mo pasjeinaM U TeMmawm,
PEKOMEHIyeMYIO TIOCIEI0BATENbHOCTh U3YUCHHS y4eOHOr0 MaTepuaia ¢ yuéToM MEXIPEAMETHBIX
¥ BHYTPUIIPEIMETHBIX CBSI3CH, JIOTMKH 00pa30BaTEILHOTO MPOIEcca, BO3PACTHBIX OCOOESHHOCTEH
00yJaronuxcs.

B mporpamme mo OMOJIOTHH TaKKe YIUTHIBAIOTCS TPEOOBAHUS K IIAHUPYESMbBIM JTHYHOCTHBIM,
METanpeMETHBIM U MPEeIMETHBIM pe3ylbTaraM oOydeHHs B (OPMUPOBAHUU OCHOBHBIX BHJIOB
y4e0HO-TT03HABATEIIBHON  JACSITETbHOCTH/YICOHBIX  JNEHCTBHH  OOy4aromuxcs 10 OCBOCHHUIO
coJiep>kaHusl OMOJIOru4ecKoro oopa3oBaHusl.

B mporpamme mo Oumosormm (10-11 kimaccel, 0a30BBI ypOBEHB) pPEATM30BAH IPUHIIHIT
IPEEMCTBEHHOCTH B H3Y4YeHHHM Ouoioruu, Onaromaps dYeMy B HeEH MpocMaTpuBaeTcs
HAIPaBJICHHOCTh HA Pa3BUTHE 3HAHWW, CBSA3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  IIEHHOCTHBIX  OpPUEHTAIMil  JIMYHOCTH,  DKOJOTMYECKOTO  MBIIUICHHUS,
MPEJICTABICHHUIA O 3I0POBOM 00pa3e )KU3HU U OCPEIKHBIM OTHOIICHUEM K OKPYKAIOMICH MPUPOTHOM
cpene. [loaTomy Hapsay ¢ uzydeHueM OOLIEOMONIOTHYECKUX TEOPHid, a TaKkKe 3HAHUH O CTPOCHUU
JKUBBIX CHCTEM pPAa3HOTO0 paHra M CYNIHOCTH OCHOBHBIX TPOTCKAIONIMX B HHUX IPOIECCOB B
nporpaMMe 1O OWOJOTMHM yJIeJIeHO BHUMAHUE MWCIOJNb30BAHUIO TMIOJYYEHHBIX 3HAHUNU B
MOBCCIHCBHON JKWU3HM JUIS PENICHHsS] MNPUKIAJHBIX 3a7ad, B TOM 4YHUCIE: TPOQUIAKTUKA
HACJICICTBEHHBIX  3a00JIeBaHMIl  YeJIOBEeKa,  MEAMKO-TEHETHMYECKOTO  KOHCYJIbTHPOBAHMUA,
000CHOBAaHHS JKOJIOTUYCCKU I11e7eco00pa3HOro IMOBEACHHUS B OKPYXKAIOMICH NPUPOJTHON cpene,
aHaJIM3a BIUSHUS XO3AMCTBEHHOH [IEATENBHOCTH 4YEJNOBEKa Ha COCTOSHHUE MPUPOAHBIX U
UCKYCCTBCHHBIX 3KOCHCTEM. YCHWJICHHWE BHUMAaHUS K TPHUKIATHOW HAIMPABICHHOCTH YYeOHOTO
npeamera «buonorus» MPOIUKTOBAHO HEOOXOAMMOCTBIO OOECIEUEHUsS YCJIOBUN ISl pelIeHUs
OJIHOM W3 aKTyaJbHBIX 3a/1a4 HIKOJIHHOTO OMOJOTHYECKOTO 00pa3oBaHMs, KOTOpas MpeArnojaraet
dopmupoBanue y oOydaromUXCcsi CHOCOOHOCTH aJalTUPOBAaThCA K W3MEHEHUSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero o0Opa3oBaHusi 3aHUMaeT BaxxHoe MecTo. OHa
obecnieunBaer (opmupoBaHHE Yy OOYUYAIOIMIUXCS MPEACTABICHUN O HAyYHOW KapTHHE MHpA,
pacuupsier U 00001IaeT 3HaHUS O KUBOW MPUPOE, €€ OTIUUYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allMd W DBOJIONHH, CO3Aa€T YCIOBUS JUIsl: TIO3HAHMSI 3aKOHOB KHUBOW IPHUPOJIBI,
dbopMupoBaHus (GYHKIIMOHATHHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3omacHoro oOpasa
YKU3HU, SKOJIOTUIECKOTO MBIIIJICHHS, [ICHHOCTHOTO OTHOIICHHUS K KUBOH MPUPOJIC U YCITOBEKY.

Bonbiioe 3HaueHne GMOIOTUS UMEET TaKKe JIJIS PEIIeHUs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX
3aa4 CpeaHero ooOmero o0pa3oBaHUs, CONMAIM3ANUUA OOyJarommxcs. V3ydenwe Owonoruu
obOecrieunBaeT ycioBUs Jis  (HOPMHUPOBAHHS HWHTEIUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
WH(POPMAITMOHHBIX HABBIKOB, 3CTETUICCKOU KYJIBTYPHI, CIOCOOCTBYET MHTETPAIIUU OMOJIOTHICCKUX
3HaHMN C TMPEICTAaBICHHUSIMH U3 JAPYTrUX y4eOHBIX MPEAMETOB, B YaCTHOCTHU, (U3UKH, XUMUU H
reorpadgun. Ha3BaHHBIC MOJOXKEHUS O TNpeIHA3HAYCHWH Yy4eOHOro mpeamera «buomorusy»
COCTaBUJIM OCHOBY JJIsl ONPEAENCHUS MOJX0A0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COJIEPKAHUSA,
MIPEJICTABICHHOTO B IPOTPaMMe 110 OMOJIOTHH.
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OT160p coxmepkanus yuyebHoro npenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
HO3HUIUK KYJIbTYpPOCOOOPa3HOTO MOAXO0JIAa, B COOTBETCTBUU C KOTOPHIM OOydaromIuecs IOJDKHBI
OCBOMTb 3HAaHUS U YMEHUS, 3HauMMble Ui (OPMUPOBaHMS OOIIEH KyJIbTYpbl, ONpEIEISIoINe
aJICKBaTHOE TMIOBEJIEHUE 4YelIOBEKa B OKPYXAlolled NPUPOAHON cpene, BOCTpeOOBaHHBIE B
IIOBCEHEBHOM KM3HM M NPAaKTUUECKOH aedrenbHocTH. Ocoboe MeCTO B ITOM CHUCTeMEe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJCPKAHUS, KOTOPBIE CITYy)KaT OCHOBOH A1t pOPMUPOBAHUS MPEICTABICHUN
O COBPEMEHHOM E€CTECTBEHHO-HAYYHON KApTUHE MHMpPA W LEHHOCTHBIX OpPUEHTALMSIX JUYHOCTH,
CIOCOOCTBYIOUIMX TYMaHU3alUU OMOJIOTHYECKOT0 00pa3oBaHusl.

CrpyKkTypupoBaHHE cOAEp)KaHUs Y4eOHOro Marepuaja B IporpaMme IO OHMOJIOTUU
OCYIIECTBICHO C Y4ETOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUKA OO0 OTJIMYMTENBHBIX OCOOCHHOCTSIX
YKUBOU NPUPOJIBL, O €€ YPOBHEBOW OPraHU3aLUU U 3BOJIIOLUH. B COOTBETCTBUY C 9TUM B CTPYKTypE
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOIINE COAepKaTeIbHbIe IMHUU: «buonorus kak
Hayka. Merosbl HayyHOro nosHaHus», «Kierka kak Ouosjoruueckas cucrema», «OpraHusm Kak
Ouosorudeckas cuctema», «Crucrema 1 MHOrooOpasue OpraHMuecKoro MUpa», «DBOJIOLHUS )KUBOU
IPUPOIBD, «IKOCUCTEMBI U IIPUCYIIINE UM 3aKOHOMEPHOCTHY.

Henp wu3yuenus yueOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIIAJICHUE
00y4aroIKUMUCs 3HaHUSIMH O CTPYKTYpPHO-(YHKIIMOHAJIBHON OpraHU3allii KUBBIX CUCTEM Pa3HOIo
paHra ¥ npuoOpeTeHne yMEHUH HCII0JIb30BaTh 3TH 3HAHUS IS TPAMOTHBIX JICHCTBHI B OTHOIICHUH
00BEKTOB >KMBOI MPUPOJIbI U PEIICHUS PA3IMUHBIX KU3HEHHBIX IPOOIIEM.

JocTmwkenne 1enu wu3ydeHus: ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcsl peLIeHueM CIelyoIuX 3a/1a4:

OCBOCHHE O00YYAIOIIMMUCS CHCTEMBI 3HAHHA O OMOJOTHYECKHX TEOPHAX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuilaX, CIyKaLIMX OCHOBOW JUIsl (pOPMHUPOBAHUS MPEICTaBICHUN
0 €CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METO/Iax HayYyHOro MO3HaHUs, CTPOEHUH, MHOI000pa3un
U OCOOEHHOCTSAX JKUBBIX CHUCTEM pPa3HOI'O YPOBHS OpraHU3allMM, BBIJAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEOBAHUSX B OMOJIOTHUH;

¢dopmupoBaHue y OOy4yarOIIMXCsl IIO3HABATEJIbHBIX, WHTEUIEKTYaJbHbIX M TBOPUYECKUX
CIOCOOHOCTEH B MpOIlecCe aHANM3a JAHHBIX O MYTSX Pa3BUTHS B OMOJOTMM HAYYHBIX B3IJISAJOB,
UIEH U OJIXOJ0B K U3yYEHUIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluy;

CTaHOBJICHUE y O0yJaIOMMXCsl 00UIel KyabTypbl, (PYHKIIMOHAIBHOW TPAMOTHOCTH, Pa3BUTHE
YMEHUN OOBACHATH U OLIEHUBATh SIBJICHUS OKPYXKAIOIIEr0 MHpa >KUBOM MPUPOJbl HA OCHOBAaHWUU
3HAHUMN U OIBITA, OJYYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

dopmupoBaHue y oOOy4arolIMXCsi YMEHMH WIIIOCTPUPOBAaTh 3HAu€HHE OHOJIOTHYECKUX
3HAHUW B MPaKTUYECKOW JI€ATENbHOCTU YEJIOBEKa, pa3BUTUM COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTUH 1 arpoOMOTEXHOJIOT HiA;

BOCIIUTAaHHE YOEKAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIIOBEKOM JKMBOW MPUPOIBHI,
HE00X0IMMOCTH OEpeKHOr0 OTHOWLICHUS K HEH, COOMIOACHUS 3TUYECKUX HOPM IpPHU NPOBEJICHUU
OMOJOrNYECKHUX UCCIEA0BAHNN;

OCO3HaHHE IEHHOCTH OMOJIOTMYECKUX 3HAHMH MJI TOBBILICHHUS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYPBI, JUIsl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

OpUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yMEHUH B IOBCEJHEBHOM >KM3HU AJISI OLEHKHU
NOCNIEACTBUM CBOEW JEATENbHOCTH [0 OTHOLIEHUIO K OKpYXarouel cpene, coOCTBEHHOMY
3]10pOBbIO, 000CHOBaHME U COOIIOACHNE Mep NPOPUIAKTHKH 3a00J1€BaHUMH.

B cucreme cpemnero obmero oOpasoBanusi «buomorus», nzydaemas Ha 0a30BOM ypOBHE,
ABIsieTC 00s3aTeNIbHBIM Y4eOHBIM IPEIMETOM, BXOJAALIMM B COCTaB IPEIMETHOH obiactu
«EcTecTBEHHO-HAyUYHBIE TPEIMETHD.

B ocHoBYy 00pa3oBarenbHOIN MpOrpamMMbl 3aJl0’K€HO NMPUMEHEHUE LU(POBBIX J1a00paTOpUil.
Hcnonp3oBanne obopynoBanus neHTtpa «Todka pocta» npu peanusanuu aanHoud OIl mo3Bomser
CO3/aTh yCIJIOBUSL:

* ISl pACIIUPEHUS COJCPIKAHUS IKOJIHLHOTO OMOJIOTHIECKOT0 00pa30BaHUs;

* JUId TOBBIILIEHHUS IO3HABATEIbHON AaKTUBHOCTU OOYYAIOIMXCA B €CTECTBEHHOHAYUHOM
obnactu;
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* Ui Pa3BUTHS JMYHOCTH peOeHKa B mpoliecce 00ydeHHsT OMOJIOTHH, €ro CIOCOOHOCTEH,
(dbopMHpPOBaHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

e s pabOThl ¢ OMAPEHHBIMH IIKOJBHUKAMH, OpPraHW3allMd WX DPa3BUTHUS B Pa3IHYHBIX
o0nacTsx o0pa3oBaTeIbHOM, TBOPUECKOU EATEIBHOCTH.

[Ipumensisi mudpossie JadopaTOpuu Ha ypoKax OWOJIOTHH, y4YallUecs CMOTYT BBINIOJIHUTH
MHO€ECTBO J1a0OpaTOPHBIX PadOT M SKCIIEPUMEHTOB IO IPOTPaMMe CPEHEH IIKOJIBI.

s u3yveHust Onosoruv Ha 6a30BOM YPOBHE CPEIHEr0 00Iero oopa3oBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 gac B Hezenio).
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COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus kak nHayka. CBs3b OMONOTMH C OOIIECTBEHHBIMH, TEXHHUYECKUMU U JIPYTHMHU
€CTECTBCHHBIMU HayKamu, (QmiIocodueld, STHUKOW, ICTETUKOW H mpaBoM. Poib Ouonoruu B
dbopMUpOBaHUN COBPEMEHHOM HayuyHOI KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HaYK.

MeTtobl 1IO3HAHUS KUBOW HpUpOJbl (HAOIIOJAEHHE, SKCIEPUMEHT, ONMCAHUE, W3MEpPEHUE,
KJaccu(uKaius, MOJASIUPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Menaens, H. K. Koasuos, [Ix. Yorcon u @. Kpuk.

Tabmuubt u cxembl: «MeTOoIbI TTO3HAHUS KUBOU IPUPOIBD.

JlaGopaTopHble U IpaKTH4YecKHe padoThi:

[Ipaktnueckast pabora Ne 1. «Mcmonmp3oBaHHME pPa3IWYHBIX METOJOB IPH H3YYCHUH
OHOJOTUYECKUX OOBHEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OpPraHU3ausi.

JKuBble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus: 6uoiaoru. OTaudme )XKUBBIX CUCTEM
OT HEOPTAaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCUCTEM U UX pazHOoOpa3ue. YPOBHHU OpraHu3alud OMOCUCTEM: MOJICKYISAPHBIN,

KJICTOYHEIH, TKAHEBBIM, OpraHU3MEHHBIMN, MOMYJISUHOHHO-BUIOBOM, 3KOCHCTEMHbIH
(OMOTeOIEeHOTHYECKHI ), OMOC(EPHBIN.

JdemMoHcTpanuu:

Tabmumpl u cxembl: «OCHOBHBIE TIPH3HAKH S>KU3HW», «YPOBHHM OPraHW3allUd IKUBOU
IPUPOJIBDY.

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XHWMHYECKUN COCTaB KIETKA. XMMHYECKHE JJIEMEHTBI: MAKPOIEMEHTBI, MUKPOJJIEMEHTBHI.
Boja u MuHepanbHbIe BEIIECTBA.

@OyHKIMY BOABI U MUHEPAJIbHBIX BelleCTB B KieTke. [lonaepkanue ocmMoTuueckoro 6aiaHca.

Bbenxu. CoctaB u crpoeHue 6enkoB. AMUHOKHCIOTHI — MOHOMEpPHI OenkoB. HezamennmMelie u
3aMEHUMbIE AMUHOKHUCIOThl. AMUHOKHUCIIOTHBIN COCTaB. YPOBHH CTPYKTYphl OEITKOBOWH MOJIEKYJIbI
(mepBuYHas1, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYypa). XMMHUYECKHE CBOMCTBA OEIKOB.
buonorndeckue GpyHKunu 6€IKOB.

®epMeHThl — Ouojoruueckue katanuzaropbl. CTpoeHue (¢(epMeHTa: aKTUBHBIA LIEHTD,
cyocrpatHas  crneuu¢uuHocts.  Kodepmentsl.  Buramunbl.  Ominuuss  ¢GepMeHTOB  OT
HEOPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBoasl: MOHOcCaxapuIsl (III0K03a, pubo3a M J1e30Kcupub03a), aucaxapujibl (caxaposa,
JaKTO3a) U oJMcaxapuabl (KpaxMall, TIMKOTeH, IeJUTI0I03a). buonornueckue pyHKIUHN yriIeBOIOB.

Jlunuasl: Tpurauepuasl, Goconunuasl, crepouasl. ['mapopuinbHo-ruipohoOHbIe CBOWCTBA.
Buonornveckue QpyHkiun munuaoB. CpaBHEHHE YTIEBOJOB, OCJIKOB M JIMMUAOB KaK MCTOYHUKOB
JHEPIUu.

Hyxnennoseie kucnorel: JIHK u PHK. Hykneotuasl — MOHOMEpPH!I HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkunu JJHK. Ctpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKkuuu.

HuTonorus — Hayka o kieTke. Kietounas Teopusi — mpuMep B3aUMOJICHCTBHS HeH u (akToB
B HAyYHOM I1I03HaHUU. MeTO/bI U3yUeHUs KIETKU.

Kierka kak nenoctHas kuBas cucrema. OOlue NMPU3HAKU KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekyJibl JIHK kak renetuueckuil anmnapar, cucTeMa CUHTe3a Oeka.

Tunsl  KJIETOK: JyKapuoTHuyecKas U  IpokapuoTuueckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTudeckoi kietku. Knerouynas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHON W TPUOHOM KIIETKH.
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[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIETOYHAas CTEHKA, TJTUKOKAIMKC, UX (QYHKIIUH.
[InasmaTtuueckas wmemOpaHa, e€ cBoiictBa u ¢yHkiuu. LluTormasma u €€ OpraHou[IbI.
OnnomemOpanubie opranounsl kietku: JIIC, ammapart ['ombmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOM/bl KJIETKU: MUTOXOHJIpUH, IIacTuabl. [IporcxoxaeHrne MUTOXOHApUM U miacTua. Busl
wiactua. HememOpanHble OpraHOMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTpP, ICHTPHOJH,
PECHUYKH, KTYyTUKH. DYHKIIMU OPraHOUI0B KJIETKH. BritoueHusl.

SAnpo — perynaTopHbli LeHTp kieTku. CTpoeHue sapa: siepHas 000J04YKa, KapuoIlIazMa,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIeCTB B KJIETKE.

JleMmoHCcTpamum:

Hoptpersi: A. JleBenryk, P. I'ykx, T. llIBann, M. Illnelinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. Bap.

Huarpammbl:  «PacnpenesieHue  XMMUYECKUX  JJIEMEHTOB B HEXKHUBOW  MPUPOIE,
«Pacnpesnenenrne XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEY.

Tabmuubt u cxemsl: «llepmonuyeckass TabnuMIa XUMHYECKHX OJIIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOAB, «buocuHte3 Oenka», «CTpoeHne MojeKynsl Oenka», «CtpoeHue QepmeHTay,
«Hyxkneunossie kuciotel. JJHK», «Ctpoenue monexynbsr ATO», «CtpoeHue 3yKaprHOTHUECKOU
KJIeTKN», «CTpoeHHe >KUBOTHOM KIETKW», «CTpOEHHE pacTUTENbHOM KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue Aapa KIETKN», «Y TIeBOAbDY, «JIMIuab.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyIOBaHUE [UIsl MPOBENEHUS HaOIIOICHHUIH,
U3MEPEHU, SKCIIEPUMEHTOB, MHKpOIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

JlaboparopHas pabora Ne 1. «/M3yueHue KaTaJUTHUECKOH aKTUBHOCTH (EPMEHTOB (Ha
IpUMEpE aMUJIa3bl WK KaTaaas3bl)».

JlaboparopHas padota Ne 2. «M3yueHue CTpoeHus KJIETOK PACTeHUM, )KUBOTHBIX U OaKTepHii
110J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMHCAHUEY.

Tema 4. ' KuzneneareJLHOCTh KJIETKH.

OOMeH BelecTB, UM METa0O0au3M. ACCUMWIALUA (TUIACTUYECKUIT OOMEH) M TUCCUMMIISILINS
(oHepreTuyeckuii OOMEH) — JIBe€ CTOpPOHBI E€AMHOTO Tporecca Meradonuszma. Ponb 3akOHOB
COXpaHEHHS BEIIECTB ¥ SHEPTHH B TOHUMAHUH METa00IH3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBIA M rerepoTpodHbIi. Poas ¢depmeHTOB B oOMeHe
BEIIECTB U [IPEBPALICHUH SHEPTUHU B KIIETKE.

@®orocunre3. CperoBas u TemHoBas (a3l (orocunre3a. Peakuuu Qorocunresa.
OddextuBHOCTh hoTOCUHTE3a. 3HAUeHUE (DOTOCHHTE3a /IS KU3HHM Ha 3emiie. BriusHue ycioBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHHTEe3. XeMOCUHTE3UPYIoIIe OakTepru. 3HaUeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJIe.

DHepreTudyeckuii 0OMeH B KJieTKe. Paciiernienne BeniecTs, BhACICHUE U aKKYMYJIUPOBaHHE
HEPruM B KIETKE. OTambl 3HEpreThyeckoro oOmeHa. ['nmukonus3. bpoxeHue U ero BHIBIL.
Kucnoponnoe okucienue, win KieToyHoe asixaHue. OxuciautensHoe ¢docoprinpoBaHue.
O PeKTUBHOCTH IHEPTETUIESCKOTO OOMEHA.

Peakniun marpuyHoro cuHTe3a. [enermueckas wuHpopmanus u JHK. Peanuzanus
TeHeTH4eCKoi mHpopManuu B KieTke. | eHeTHUecKuit KOoa M ero cBoicTBa. TpaHCKpUIIUS —
matpuuHblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Drtambl TpaHcusuuud. KomupoBaHue
aMHHOKHUCIIOT. Pons pubocoM B OnocuHTe3e Oenka.

Heknerounsie popmbl sxu3Hn — Bupycel. ctopust otkpeitust BupycoB (. U. MiBaHoBCKuit).
OcoOeHHOCTH CTpPOEHHUsT U JKU3HEHHOTo IMKjiIa BUpycoB. bakrepuodaru. bonesnu pactenuit,
JKUBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BuUpycamu. Bupyc nmmyHoneduiurta yenoBeka (BUY) —
Bo30yautens CIIM/la. OOpatnasi TpaHCKpHUNIuWs, peBepraza W uHTerpasa. IIpodmiakruka
pactpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUil.

JdemMoHcTpanuu:
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[Toptpetsi: H. K. Konbiios, 1. Y. UBanoBckuii, K. A. Tumupszes.

Tabmune! u cxembl: «Tunsl nuTaHus», «Metabonuzm», «MUTOXOHAPUD», « DHEPTreTHUESCKUIA
obMen», «Xmoporutacty, «Dorocunte3», «Ctpoerue JIHK», «CtpoeHne u (QyHKIIHMOHUPOBAHUE
reHa», «Cunre3 Oenka», «leHermueckuii kom», «Bupyce», «baktepuodarm», «CTpoeHue u
»u3HeHHbI ki Bupyca CIINa, 6akrepuodaray, «Pemmukanus JTHK.

O6opynosanue: monenu-anmumkanuu «Yasoenue JIHK u tpanckpunmms», «buocunres
Oenka», «CTpoeHue KiIeTkn», Moaeib cTpykTypsl JJHK.

Tema S. PazMHoOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kiierounplii nMki, wiau SKU3HEHHBbIM LUK KieTkd. MuTtepdasa m muto3. Ilpomeccsl,
npoTtekatonue B uHTepdaze. Pemnukanms — peakus marpuynoro cunte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HabOp — KapuoTHM. JIUTUIOMIHBIA W TalUIOUIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuzbl. L{uTonornyeckue OCHOBBI Pa3MHOKEHUS M MHAWBHUIYATbHOTO Pa3BUTHUS
OPraHU3MOB.

Henenne knetku — Muto3. Ctaauu muto3a. Ilpouecchl, npoucxoasiiyue Ha pa3HbIX CTaJAMIX
MHUTO3a. BHOJIOTMYECKHIT CMBICT MUTO3A.

[Tporpammupyemas rubesb KIETKH — aromnTo3.

DopMbl pa3MHOXKEHHUSI OPTaHU3MOB: O€CIIOIoe U MOJ0BOe. Buapl Oecrnonoro pa3MHOKEHUS:
JICJICHUe HAaJBOE, IMOYKOBAHHME OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BEreTaTUBHOE
pa3sMHO)keHHe. MICKycCTBEHHOE KIIOHMPOBAHUE OPTAHU3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIIHUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiios. Cramuu Meriosa. Ilpomeccsl, mpoucxopasimme Ha cragusx weiosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbICI U 3HaYEHUE MEH03a.

lamerorenes — mporecc 00pa3oBaHUS IMOJIOBBIX KJIETOK Y JKUBOTHBIX. [10JIOBBIE JKEIE3BI:
CEMEHHUKU U sAuyHUKU. OOpa3oBaHWE U pa3BUTHE IOJIOBBIX KIETOK — TaMeT (CHepMaTo30HI,
SUIEKIeTKa) — crepmaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOGHHUS  SWLEKIETOK U
crnepmaTto3onaoB. Omnonorsopenue. Ilaprenorenes.

NunuBuayanbHOe pa3BUTHE (OHTOreHE3). DMOPHOHAIBHOE Pa3BUTUE (AMOpUOTeHE3). DTallbl
SMOPHUOHANIBHOTO Pa3BUTHs Y MO3BOHOYHBIX >KUBOTHBIX: JPOOJIEHHE, TacTPYJISIus, OPraHOTEHEs.
[ToctomOproHansHOe pa3BUTHE. THUIBI MOCTAIMOPUOHATIBLHOTO PAa3BUTHS: MPsSMOE, HEMPsIMOe
(mmunHOYHOE). BnusiHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3HIBATH
BpOXKIACHHBIE YPOICTBA.

Poct n pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHH, CTAaIUU
pa3BUTHSL.

JleMmoHCcTpamum:

Tabmuubl 1 cxembl: «DOPMBI pa3MHOKEHHSI OPTaHU3MOBY», «JIBOWHOE OIUIOJOTBOPEHHUE Yy
[[BETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXKEHHE pacTeHUi», «/leneHue kieTku OakTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHue XpomMocoMbly, «Kierounwni mukim», «Perumkanus
JHK», «Muto3», «Meios3», «lIpsamoe n HenpsiMoe pa3BUTHE», «I aMETOreHe3 y MIEKONUTAIOIUX U
4yenoBekay, «OCHOBHBIE CTAJMU OHTOT'CHE3ay.

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30UIbl MIIEKOIHUTAIOIIET0Y,
«SlilnekiieTka MIIEKONUTaroeroy, «Kapuoknues B KJIeTKax KOpEIIKa JIyKa», MarHUTHAas MOJIEJb-
anmuikanus «Jlenenue kinetku», moaens JJHK, monens meradasHoit XpoMOCOMBL.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

Jlaboparopuas pabdora Ne 3. «Habnrogenre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOITpENapaTax».

Jlaboparopnas pabGora Ne 4. «M3ydyeHue CTpOeHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOnpenapaTax».

Tema 6. HaciiencTBEHHOCTh M U3MEHYHUBOCTH OPTraHU3MOB.

Ilpenmer w 3amaum reHeTuku. Mcropus pa3BuTuUs TEeHETUKU. Ponp muTosoruu u
SMOPHUOJIOTHH B CTAaHOBJIICHUM TeHETHKU. Bkian poccuilckuxX U 3apyOeHBIX YYEHBIX B pa3BUTHE
TCHCTHKH. MeToabl TeHETHKH (THOPHUIONOTUYCCKUH, ITUTOTCHETHYECKUH, MOJIEKYJISIPHO-



TOUKA \!pocm

reHeTudeckuil). OCHOBHbIE I'€HETUYECKHE MOHATHUA. ['eHeTHueckas CMMBOJIMKA, UCIOJb3yeMas B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HAcJIeJOBaHMsI ~ IPU3HAKOB,  ycTaHoBieHHble [.  Mennenem.
MouHorubpuaHoe cKpelmuBaHue. 3aKoH eInHooOpa3usi ruOpuioB nepBoro nokojeHus. [Ipasuio
JOMUHHUPOBaHMsL. 3aKOH paclleryieHus Mpu3HakoB. ['unoresa uncrorsl ramer. IloaHoe 1 HenosHOe
JOMUHHPOBAHHUE.

JdurubpunHoe  cKpemuBaHME. 3aKOH  HE3aBUCHMOTO  HACJEIOBAaHUS  MPHU3HAKOB.
[luToreHeTMUeCKUe OCHOBBI JAUTMOPUIHOIO CKPEUIMBAHUA. AHAIM3MPYIOLIEe CKpelUBaHHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS OTIPEACTICHHUS T€HOTUIIA OCOOH.

CueruieHHoe  HacnezoBaHue mpu3HakoB. PabGora T. Moprana 1o CLEIUIEHHOMY
HacJe10BaHNIo TeHOB. HapylieHue clierieHys reHOB B pe3yibTaTe KpOCCUHIOBEpa.

XpOMOCOMHas1 TEOpUS HACIIEACTBEHHOCTH. | eHeThUecKHne KapThl.

l'eneruka moma. XpoMOCOMHOE oOIpesesieHUue Moja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle U reTeporaMeTHble opraHnu3Mbl. HaciaenoBanue npru3HaKkoB, CLHEIUIEHHBIX € TIOJIOM.

W3meHunBOCTh. BHbl N3MEHYMBOCTH: HEHACIECACTBEHHAsI U HAcIeACTBEHHasA. Posb cpensl B
HEHACJEJCTBEHHON  M3MEHUYMBOCTH. XapaKTepUCTUKA  MOJAU(UKAUOHHOW  HM3MEHUYMBOCTH.
Bapuanvonsslii psn m BapuanuonHas Kpusas. Hopma peaknum npusHaka. KosmuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, wiM TEHOTHUIUYECKAas, M3MEHYMBOCTh. KoMOWHATHBHAs M3MEHUMBOCTb.
Meiio3 u moNIOBOH mpolecc — OCHOBa KOMOWMHATMBHOM HW3MEHYMBOCTH. MyTalnOHHAs
u3MeHunBoCTh. Kilaccupukauus wMyTanuil: TE€HHbIE, XPOMOCOMHBbIE, TIeHOMHble. YacToTra u
OpuYMHbl MyTanuil. MyrareHHsle (akTopbl. 3aKOH T'OMOJIOIMUYECKUX PSJIOB B HAcClI€ACTBEHHOU
n3menunBoctu H. . BaBunosa.

BuesinepHast HacI€ICTBEHHOCTh U U3MEHYUBOCTbD.

l'eneruka wyenoBexka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH 4YEJIOBEKA:
IeHEANOrnYeckuif,  OJM3HELOBBIH, IUTOrCHETHYECKUH, OMOXMMHUYECKUH,  MOJEKYJISPHO-
reHeTuyeckuil. COBpPEMEHHOE OIpEAEIeHUE TIEHOTUIA: I[IOJIHOTEHOMHOE CEKBEHHpOBAaHMUE,
IeHOTUIIMpOBaHUe, B ToM uuciae ¢ nomoimpto [I[[P-ananuza. HacnenctBenHsle 3aboseBaHus
YeNioBeKa: TeHHbIe 00JIe3HH, OOJIE3HH ¢ HACIEICTBEHHOHN MPENpacoioKeHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comaruueckue M reHeparuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpMHIMIBI 3710pOBOrO
o0Opa3a JKU3HHU, JUATHOCTUKH, NPOPUIAKTUKHA U JIEYCHHS TeHETUYEeCKHX Oosie3Hed. Memauko-
TEHETHUYECKOE KOHCYJIBTUPOBAHME. 3HAYCHHE MEIULMHCKOM T'€HETUKH B IPENOTBPALLECHUU H
JICYCHUH TEHETHYECKUX 3a00JIeBaHNI YEIOBEKa.

JleMmoHCcTpamum:

[optpetsr: I'. Menunens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuubl u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHE W €r0 LUTOTCHETUYECKas OCHOBAY,
«3aKOH pacIIeIUIEHUs] U €ro MUTOreHeTHYEeCKasi OCHOBa», «3aKOH YUCTOTHI rameT», «JurudpuaHoe
ckpemBanue», «lLluTomormueckue - OCHOBBI  JUTHOPHIHOTO  CKPEUIMBAHHUA»,  «Meno3»,
«B3anMopnelicTBHE aJlJICNIBHBIX TEHOBY, «I'€HeTHUeCKHe KapThl paCTEHUN, dKUBOTHBIX U YEIOBEKaY,
«l'eneruka mnona», «3aKOHOMEPHOCTU HACJEAOBAaHUSA, CLEIUIEHHOTO ¢ Imosiom», «Kapuorturnsi
YyeJloBeKa W OKUBOTHBIX», «Buabl wH3MeHUMBOCTH», «MoaudukanuoHHAas HW3MEHUUBOCTBY,
«HacnenoBanue pesyc-pakropa», «I'eHeTHKa rpyni KpoBm», « MyTannoHHAs ©U3MEHYUBOCTDY.

ObGopynoBaHue: Mojenu-anuMKauun —«MoHorubpuaHoe ckpeuuBanue», «Henonanoe
JOMHUHUpOBaHMe», «lurndpuaHoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKOI H
MUKponpenapaT «/Ipozoduiay (HopMa, MyTanuu (opMbl KpbUIbEB M OKpacku Tena), repOapuii
«I"opox moceBHOW».

JlaGopaTopHble U IpaKTH4YecKHe padoThi:

Jlaboparopuast pabora No 5. «V3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO M JUTHOPHUHOTO
CKpELIMBaHUA y JPO30(HIIbl HAa FOTOBBIX MUKPOIIpENapaTax.
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JlaboparopHas pabotra Ne 6. «M3yueHue MoAM(UKAIMOHHOW H3MEHUYHMBOCTH, MOCTPOCHHE
BApUALIMOHHOTO Ps/1a U BAPUALIUOHHON KPUBOI.

Jlabopatopnass pabora No 7. «AHanmu3 MyTamuid |y Jpo30pMIbl  HAa TOTOBBIX
MUKpOIIpenaparaxy.

[IpakTudeckas padora Ne 2. «CocTaBJIeHHE U aHATIU3 POJIOCIOBHBIX YEITIOBEKAY.

Tema 7. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M TpolecC. 3apoKICHHE CENeKINU U jomectukanus. Yuenue H. U.
BaBmioBa 0 1eHTpaXx MPOUCXOXKIEHUS W MHOT0oOpasusi KyJNbTypHbIX pacTeHuil. LleHTpsr
MIPOUCXOKICHHS IOMAITHUX )KUBOTHBIX. COpT, TOpOAA, ITAMM.

CoBpeMeHHbIE METO/bl CENEKUUU. MacCoBBbIi UM HMHIWBUIYAJIbHBIA OTOOpPHI B CEJIEKIIHH
pacteHuil M KUBOTHBIX. OneHka 3KcTepbepa. BIM3KOpOICTBEHHOE CKpENIMBaHUE — WHOPHIMHT.
Yucras nuaus. CkpeniyBaHue YUCTHIX TUHUM. ['eTepo3uc, wnu rubpuanas cuia. HeponctenHoe
cKpenuBanue — ayTopunuur. Otaanéunas rudpuansanus u e€ ycrnexu. IckycCTBEHHBIN MyTareHes
Y TIOJIyY€HHUE MOJUIIIONI0B. J{OCTUKEHUS CEEKIIMU PACTEHUN, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MPOU3BOJCTBA. ['€HHas WHXKEHepus. IDTambl CO3JAHUS
pexombunantHoit JIHK wu Tpancrennsix opranu3moB. Kierounas wumxkeHepus. Kiierounsie
KyJIbTypbl. MUKpPOKIOHAIBHOE pPa3MHOXKEHUE pacTeHuid. KioHMpoBaHHE BBICOKOMPOIYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHEe U JTHdeckue mnpodiembl. MO —
TEHETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. Y. BaBuiios, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabmunpl u cxembl: kapTa «LleHTpBl TPOUCXOXKACHUS M MHOT000pa3usi KyJIbTYPHBIX
pacrenuit», «llopoabl TOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paborel akamemmka M. @. HWBanomay, «llomumnonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KyabTypsl U KIIOHUpOBaHUe», «KOHCTpyHpOBaHKE U EPEHOC TEHOB,
XPOMOCOM.

ObopynoBanue: MyJSDKA ITUIOJOB M KOPHEIUIONOB IUKUAX (OPM M KYJIBTYPHBIX COpPTOB
pacteHuii, repbapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHUSI.

JlabopaTopHble M NpaKkTHYeCKHE PA0OThI:

Okckypeusi «OCHOBHBIE METOIBI M JOCTHIKEHHUS CENEKIIMM PACTeHUW U SKMBOTHBIX (HA
CCJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO ()epMy, COPTOUCIBITATSIIBHBIN YYacTOK, B TEIUIMYHOE
X035ICTBO, JTa0OPATOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHAA OMOJIOTHS.

[IpeanochlIku BOSHUKHOBEHHUSI SBOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHUS U €€ MECTO
B Onosorun. BrnusiHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTHU U APYTUX HAYK.

CaupnerenbcTBa 3BooLuu. [laneonTonornyeckue: mocie0BaTeaIbHOCTD MOSBIECHUS BUJIOB B
MAJICOHTOJIOTUYECKON JIETOMHCH, Nepexoanbie (hopmbl. buoreorpaduyeckue: cXoICTBO U pa3anydne
dayH u Gyop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA W pa3iuyus SMOPUOHOB pA3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIbPHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHbIE, pPYIUMEHTapHbIE OpraHbl,
aTaBU3MbI. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIECTBEHHOCTH U OCHOBHBIX
METa0OJIMUECKUX MyTEH Y BCEX OPraHNU3MOB.

OpomononHass Tteopust Y. Jlapuna. IlpeamnocbuikM BO3HMKHOBEHHUS JapBHUHU3MA.
JIBIOKyIIME CHUITBI HBOJIIOIMH BHIOB 110 J[apBHHY (M30BITOYHOE pa3MHOKEHHE MTPH OTPAHUYCHHOCTH
pecypcoB, HeomnpeaenéHHas H3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunreruueckas Teopus 3Bosonnu (CTD) u e€ 0oCHOBHbIE MOJIOKEHUS.

MukposBontouus. [lonynauus kak eIMHHUILA BUIA U 3BOITIOLHUH.
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JBwxyiuue cuibl ((akTopbl) SBOJIIOLMU BHJIOB B Ipupoje. MyTalMOHHBIN Ipouecc U
KOMOWHATHBHAsI U3MEHUUBOCTD. [lomynsiiioHHbIe BOJIHBI U Apeiid reHoB. M3omsiuus U Murpanus.

EcrecTBenHbIi 0TOOp — HampaBisiton i haktop 3Bomronud. opMbl €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BotoLuu. [Ipumepsl npucrnocobaeHuii y
Opranu3MoB. ApoMoOp(O3bl U UAHO0AAATI TAIINH.

Bun u BupooOpazoBanue. Kpurepun Buza. OcHOBHBIE (OpMBI  BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rH4eCKOoe.

MakposBomtonust. Popmbl  3BONIOLMU:  (DUIETHYECKas, JUBEpreHTHas, KOHBEPreHTHas,
napasuienbHas. HeoOpaTuMocTh 3BOJIOLNY.

[TpoucxoxkneHne OT HECTIEMATU3UPOBAHHBIX NIpeaKoB. [Iporpeccupyromas crenuanus3anus.
AJlaniTUBHAs pajidaIusl.

JlemoHCcTpamum:

Hoprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. Bap, O.
['exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt 1 cxembl: «Pa3BUTHE OpraHMYECKOTo MHpa Ha 3emiie», «3apOoIbIIIi MO3BOHOYHBIX
XKHUBOTHBIX», «Apxeonrtepukc», «DopMbl 60pbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIH 0TOOP»,
«MHoroobpa3ue COpTOB pacTeHHit», «MHoroobpasue mOpoa KHUBOTHBIX», «llomymsumy,
«MyTanmoHHasi M3MEHYMBOCTBY, «Apomopdosb», «Mnnoanantauumy, «OOmas aereHepanus»,
«/IBmKymue cuitbl BooIun», «Kapra-cxema mapmpyra myremectsus Y. [lapsunay, «boprba 3a
cyuiectBoBaHue», «lIpucrnocobieHHOCTs opraHu3MoBy, «l'eorpaduueckoe BHI000Opa3oBaHUEY,
«OKOJIOTHYECKOE BUA000pa30BaHUEY.

OO6opyoBaHMe: KOJUIEKLUS HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKpPAacKH, HAOOp IIOJOB U
ceMstH, KoyuieKiusi «lIpuMepbl 3alUTHBIX MPHUCIIOCOOICHUH Y JKUBOTHBIX», MOJenb «OCHOBHBIC
HalpaBJICHUs 3BOIOLUNY, 00bEMHAs Mozielb «CTpOeHHe FOJI0BHOTO MO3Ta O3BOHOYHBIXY.

Buoreorpaduyeckas kapta Mupa, KoJuteKuus «PopMbl COXpaHHOCTH HCKOTIAEMBIX JKHBOTHBIX
U pacTeHui», monenb anmmkanusa «llepekpéct xpomocom», BiakHble npenaparsl «Pa3Burtue
HacekoMmoroy», «Pa3Butue narymku», Mukpornpenapar «/pozoduna» (Hopma, mytauuu (Gopmsl
KPBUIbEB U OKPACKH TeJa).

JlabopaTopHble M NpaKkTHYeCKHE PA0OThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(HOJIIOTHIECKOMY KPUTEPHION.

Jlaboparopuass pabora Ne 2. «OnucaHwe TPHUCIOCOOJICHHOCTH OpraHu3Ma u  eé
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHay4dHbBIE NPENCTaBICHUSA O 3apOXKIEHUM XU3HU. HaydHble runore3sl BO3HMKHOBEHMS
KU3HU Ha 3emuie: aOuoreHe3 M MaHCIEepMUs. XUMHUYECKas HBOJIOLMA. AOUOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHWYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKOU
sBostolMy. HavanbHble 3tanbl 6uonoruueckoit spononnu. ['unoreza PHK-mupa. ®@opmupoBanue
MEMOpPAaHHBIX CTPYKTYp M BO3HHUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM M HMX 3BOJIOLHUA.
®opMUpOBaHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

Pa3BuTHe xu3HM Ha 3emie 1o 3paM U nepuonaM. Karapxein. Apxelickas U pOTEPO30HCKast
apkbl. Tlaeo3oiickas spa U €€ mepuoabl: KeMOPHICKUI, OPAOBUKCKUMN, CUITYPHICKUH, TEBOHCKHIA,
KaMEHHOYT'OJIbHBIN, IEPMCKHIA.

Me3so30iicKkas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUM, MEJIIOBOM.

KaliHo30iicKas 3pa U €€ Neprobl: 1aJI€Or€HOBbII, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiuMaTa M TeO0JOrMY4ecKuX mporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLHUU
PACTUTENBHOIO U )KUBOTHOIO MUpa. ApoMop(o3bl y pacTeHuit 1 KUBOTHBIX. [losBieHue, pacuser u
BbIMHPAHUE TPYIII KUBbIX OPIaHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpakeHHe 3BOMIOLUM. OCHOBHBIE CHCTEMAaTHYECKHE
IpyNIbl OPTaHU3MOB.
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OBOJIIOLIMS  4yelOBeKa. AHTpPOIOJIOrMs Kak Hayka. Pa3BuTue mpeicTaBiIeHUH O
MIPOUCXO0KICHUH YeJIOBeKa. MeTo bl u3yueHus antponoreHe3a. CxoAcTBa M pa3jinyusl 4esoBeKa U
AKUBOTHBIX. CHCTEMaTHYECKOE II0JI0KEHUE YETIOBEKA.

HBuwxymme cuibl  (dakropbl) aHTpororeHe3a. HacnmeiacTBeHHass U3MEHUHMBOCTh H
ecTecTBeHHBIH 0TOOp. OOIIecTBEeHHBI 00pa3 KU3HU, M3TOTOBJICHUE OPYAHUN Tpyna, MBIILICHHE,
peub.

OcHOBHBIE CTaJAMM M BETBU DBOJIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEbIii,
Yenosek npsaMoxosamui, Yenosek Heanaepranbckuil, YenoBek pasymHblid. Haxoaku nckomnaembix
OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JacTh PacHpOCTpaHEHHUs, 00bEM TOJOBHOIO MO3ra, 00pa3s
KU3HU, OPYAUSL.

UYenoseueckne packl. OCHOBHBIC OOJBIINE pachl: €BpoleouaHas (eBpa3HiicKas), HErpo-
aBcTpajoujHas  (dKBaTopuaibHasl), = MOHIOJIOMAHas  (a3UaTcKo-aMepuKaHckas).  UepTsl
IPUCTIOCOOICHHOCTH TPEICTaBUTENICH YeIOBEYECKHX Pac K YCIOBHIM CYIIECTBOBaHHUS. ENWHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdemMoHcTpanuu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBuH.

Tabmuner U cxeMbl: «Bo3HukHOBeHHEe CONHEYHOW CHUCTEMBD», «Pa3BUTHE OpPraHUYEeCKOro
mupa», «PacturenbHas kietka», <«OKuBotHas kiuerka», «lIpokapuoruueckas — KiIeTKay,
«CoBpeMeHHasi CUCTEMa OpraHM4ecKoro Mupa», «CpaBHEHME aHATOMUYECKHUX YEPT CTPOEHUs
YyeloBeKa U 4YelOBEeKoOoOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTMYECKUX HaXOJI0K
MPEJKOB COBPEMEHHOIO 4YeJoBeKay», «llpeBHeinmme Joan», «lpeBaue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «YelI0BeuecKre pach».

O6GopynoBanue: Myspku — «[IpoucxokneHue  deiaoBeka»  (OFOCTBI  aBCTPAJIONHTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMaHbOHIIA), CIENKH WU H300paK€HUS KaMEHHBIX OpyIui
NEPBOOBITHOTO YeJIOBEeKa (KaMHH-YOIIIEPHI, pyOmia, ckpebia), TeoXpOHOJIOTHYecKas Ta0JHIa,
KoJuieKus «@opMbl COXPaHHOCTU UCKOMAEMBIX KUBOTHBIX U PACTEHUIN.

JlabopaTopHble M NpaKkTHYeCKHEe PAadOThI:

[Tpaktuueckast padora Ne 1. «M3yueHue MCKOMAEMBIX OCTAaTKOB PACTEHUN U KMBOTHBIX B
KOJUIEKLIASAX.

DKCcKypcusi «OBOJIONHS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPYy:Ka0IAs cpeaa.

DKoJIorus KaK Hayka. 3aJjaud ¥ pa3/iesibl 3KOJOTUU. MeToabl 3KOJIOrMUYeCKUX UCCIIeI0OBaHU.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJHAs, HA3eMHO-BO3/IyIIHAS, MOYBEHHA,
BHYTPUOpPraHU3MEHHAs.

Oxkonoruveckre Qaktopel. Kiaccudukanus >SKOIOrHUECKUX (PaKTOPOB: aOMOTHYECKHE,
OHoTHYECKHE U aHTpONOreHHbIe. J(elicTBrE IKOIOTHYeCKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (QakTOphl:  CBET,  TEMIEparypa,  BIAKHOCTh.  DOTONEPHOAN3M.
[TpucniocoOnenust OpraHu3MOB K ASHCTBHIO a0MOTHYECKUX (PaKkTOpoB. bruomornyeckue puTMsl.

buotuueckue gpakropsl. Buabl OMOTHUECKHX B3aUMOJEHCTBUI: KOHKYPEHIUS, XUIIIHUYECTBO,
cum6uo3 u ero ¢opmel. [lapasuTusm, koomnepaius, MyTyaau3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEUTpaM3M. 3HAUYCHHWE OMOTUYCCKUX B3aUMOJICHCTBUN s
CYIIIECTBOBAHMS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU mnomyiasuuu. OCHOBHBIE IIOKAa3aTeNd  IOIMYJIALMU:
YUCJIEHHOCTb, IUJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPHUPOCT, MuUrpauusd. JluHamuka
YUCJIEHHOCTH MOMYJISILIMY U €€ peryJisiiusl.

JlemoHCTpamum:

Hoptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.
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Tabmuier u cxemsl: kapTa «l[Ipupoansie 30HBI 3emian», «Cpeabl 0OMTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomynauun», «3aKOHOMEPHOCTH pOCTa YHMCICHHOCTH  MOMYJSALUN
uHy30pUn-TyPenpkm», «lIumespie memnmy.

JlaGopaTopHble U IpaKTH4YecKne padoThi:

Jlaboparopuas padora Ne 3. «Mopdosornueckne 0COOCHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOUTaHUMD.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTuueckast pabota Ne 2. «IToacuét miIOTHOCTH MOMYJISIIHUMA Pa3HbIX BUIOB PACTCHUID.

Tema 4. CooO1ecTBa U IK0JIOTHYeCKHE CHCTEMBbI.

Coo011ecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOLIEH03a: BUOBasI, IPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBS3HM B OHOIICHO3E.

DKkojoruveckue cucreMbl (9kocuctembl). lloHartue 00 »skocuctemMe U OHUOTEOIECHO3E.
OYHKIMOHAIbHBIE ~ KOMIIOHEHTBl ~ JKOCHUCTEMBI:  INPOJIYLEHTHI, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BemiecTB MW MOTOK DJHEPrMM B d3KocucTteMe. Tpodudeckue (MHILNEBbIE) YPOBHU
skocucTeMbl. [lumessie nenu u cetu. OCHOBHBIE MMOKA3aTeNN YKOCHCTEMBI: OMOMacca, PO TyKIIHS.
DKOJIOTUYECKHEe THUpPaMUIbl: TMPOAYKIUHU, UYHCICHHOCTH, OuoMaccel. CBOICTBa 3KOCHCTEM:
YCTOMYHMBOCTb, CAMOpPETYJIsALusl, pa3Butue. CyKieccus.

[IpuponHble HSKOCHUCTEMBI. DKOCHCTEMBI 03€p U peK. OKOocHCTeMa XBOWHOTO WIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE JIKOCHCTEMBI. ATPOIKOCUCTEMBI. YpOoskocuctembl. buosnormdeckoe wu
XO35IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak (axTop YCTOMUMBOCTH SKocucTeM. CoxpaHeHue OHOJIIOTHUYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u ctpyktypa 0uocdepst. XKusoe
BemiecTBoO U ero (GyHKuu. OcobeHHOCTH OMOChEphl KaK TI00aTbHOM 3KOCUCTEMBI. JJlnHaMu4eckoe
paBHOBecHe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemiecTB M OMOr€OXMMHUYECKHE LHMKIBI 3JEMEHTOB (yrJepojaa, a3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIH.

UYenosedecTBo B Onocdepe 3eMin. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe. I'mobanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymectBoBanue Mnpupo bl U yenoBeuectBa. CoxpaHeHne OHMOpPa3HOOOpa3usi Kak OCHOBA
ycroiunBocTH Onocdepbl. OCHOBa PallMOHAIBHOTO YIPABIEHUS MPUPOJHBIMU pEeCcypcaMu U HX
UCnoJib30BaHue. JloctrykeHuss OMOJIOruY U OXpaHa IPUPOJIBI.

JleMmoHCcTpamum:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel 1 cxemsl: «[lumessie nenu», «buorneHo3: coctaB U CTpykTypa», «lIpuponnsie
coobmectBa», «llenmn mnuraHusa», «Oxosoruyeckas nupamuaa», «buocdepa u yeIOBEKY,
«JKocHucTeMa MIMPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOMHOTO Jiecay, «bruoiieHo3 Bogoémay,
«ArpoueHo3», «IIpuMepHble aHTPONIOTEHHBIE BO3JEHCTBUS Ha IPUPOAY», «BaxHeire nCTOYHUKN
3arpsi3HEHUs] BO3[yXa M TPYHTOBBIX Boia», «I[louBa — BakHelmnas cocraBistomias Ouochepb»,
«®DaxTopsl nerpaganuu mousy, «llapankoBeiii 3 dexT», «PakTOpsl paAMOaKTUBHOTO 3arpsi3HEHUS
ouocthepsr», «OOmas crpyktypa Ouocdeps», «Pacmpoctpanenue >Ku3Hu B Ouochepe»,
«O30HOBHII 3KpaH Ouocheps», «Kpyrosopor yriepoma B Ouochepe», «KpyroBopor azora B
IPUPOJIC».

O6opynoBanue: Mojenb-anMkanus «TunuyHele OMoLEeHO3bl», repbapuil «PacTuTenbHble
cooOmiecTBa», Koulekiuu «buorneHo3», «Bpenurenu BaKHEHWIINX CEIbCKOXO3AHCTBEHHBIX
KyJIbTyp», TepOapuu H KOJUIEKIMH pPACTEHWH M JKUBOTHBIX, NPUHAICKAIIUE K Ppa3HBIM
9KOJIOTHUECKUM rpynmnam ojnHoro Buia, Kpacnas kuura Poccuiickoii deneparuu, n300pakeHUs
OXpaHsIeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.
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I[TNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 BHOJIOI'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
0o0yyaroluMuUCs NporpaMM CpEeAHEro oOIero oO0pa3oBaHMs: JUYHOCTHBIM, METAlPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B crpykType JIMYHOCTHBIX pe€3ylbTaTOB OCBOEHMs mnpeaMera «buosorus» BblIEICHBI
CJICTYFOIIHME COCTABIISIONINE: OCO3HAHNE 00YUYAIONUMUCS POCCHICKON IPaKTAHCKOW UICHTHYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEACIICHUIO, HAIMYUE MOTHUBAIIUU K
00y4eHUI0 OMOJIOTHUH, 1ICJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JIUYHOCTH HAa OCHOBE
KITFOUYEBBIX IEHHOCTEH W MCTOPUYECKUX TPAJAMIIMNA Pa3BUTHUS OMOJIIOTMYECKOTO 3HAHMSI, TOTOBHOCTh
U CHOCOOHOCTh OOYyYaloImUXCsl PYKOBOJICTBOBAaTHCS B CBOCH JEATCIIBHOCTH IICHHOCTHO-
CMBICJIOBBIMU yCTAHOBKAMHU, MPHUCYIIMMH CHUCTEME OHOJIOrMYECKOT0 OOpa3oBaHMs, HaJIUdue
9KOJIOTHYECKOTO IMPABOCO3HAHMS, CIOCOOHOCTH CTABHUTh LIETTH U CTPOUTH )KU3HCHHBIC TUIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUs npenmera «buomorus» pocTuraroTcs B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOM IEATEIPHOCTH B COOTBETCTBHU C TPAJUIIMOHHBIMU POCCHUUCKHUMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKHMMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, HNPUHATHIMHU B
oO1iecTBe MpaBWJIaMU U HOPMaMU IMOBEIEHUS W CIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHMS,
CaMOBOCIUTAHUS M CaMOpPA3BUTHS, Pa3BUTHUA BHYTPEHHEW NO3UMLMU JIMYHOCTH, NATPUOTH3MA,
YBaXXEHUSA K 3aKOHY U TPABOIMOPSIKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJEHHUIO0, B3aMMHOTO
yBa)KeHHUsI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HAaCIEAHIO U TPAAULUSAIM MHOTOHAIIMOHAIHHOTO
Hapopa Poccuiickoit @enepannu, NpUPOJE U OKPYKAIOIIEH Cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4yeOHOro mpenMera «bHONOTrHs» MOIKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarolIUXCsi PYKOBOACTBOBAThCA C(HOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEH TUYHOCTH, CUCTEMOU [IEHHOCTHBIX OPUEHTALIN, TO3UTUBHBIX BHYTPEHHUX YOCKICHHIH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTAM POCCUMCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
ONBITA U ONBITA JIEATEIILHOCTU B MPOIECCE PeaAn3allid OCHOBHBIX HAIPaBJICHUN BOCHUTATEIbHOU
JeSATEeTbHOCTH, B TOM YHUCJI€ B YACTHU:

1) rpa:kIaHCKOro BOCIIUTAHUSA:

c()OPMUPOBAHHOCTh  TPAKIAHCKOW  MO3MIMH  OOydYarOIIerocs KaKk  AaKTUBHOTO W
OTBETCTBEHHOT'O YJIEeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOUX KOHCTHUTYIMOHHBIX TIpaB W OO0S3aHHOCTEHW, YBAXKCHHE 3aKOHA U
MIPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW JESTEIIBHOCTU MPU CO3JAAHUU Yy4E€OHBIX MPOEKTOB,
pelleHnr Y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHH OMOIOTUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAEISATH COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIICHHIO K SBJICHUSIM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMCHHE YYUTHIBATh B CBOMX JCUCTBHUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOT'O B3aWMOCHCTBHS
JIOJIEH ¢ pa3HBIMU YOCKACHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMU M COIUAIBHBIM TOJI0KEHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B TIPOLIECCE COBMECTHOTO BBINIOJTHEHUS YYEOHBIX,
MIO3HABATEJIbHBIX U UCCIIEIOBATEIbCKHUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHUS! K MHEHHIO ONIIIOHEHTOB
pu 00CYKJICHUHU CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJOHTEPCKON J1€ATEIbHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCHICKOM TpakJaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAXKECHHUS K
CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH Iepell PonHoM, ropnoctu 3a cBoit Kpai, cBoro Ponuny,
CBOMH SI3BIK U KYJbTYPY, IPOLLIOE U HACTOSLIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;
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LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPUPOJbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ] POCCHUICKUX YYEHBIX B CTAHOBJIIEHHE U pa3BUTUE OMOJIOTHH,
MOHMMAaHUS 3HAYeHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB TIPUPOJIBI, B JKM3HM YEJIOBEKa U
COBPEMEHHOT0 00I1IECTBA;

uzeiHas yoexx IEHHOCTh, TOTOBHOCTH K CIIyKEHHIO U 3aiute OTedecTBa, OTBETCTBEHHOCTH 32
€ro Cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE AYXOBHBIX IECHHOCTEN POCCUICKOr0 HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ(a B IOCTPOECHUE YCTONYNBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHATHUS HEHHOCTEN CEMEUHOM KM3HH B COOTBETCTBUU C TpaAUUMAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy1a, OOIIECTBEHHBIX OTHOILICHUIA;

MMOHUMAaHWE YMOIIMOHAILHOTO BO3ICUCTBUS KUBOW MPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHMIO B pa3HbIX BHJAAX HCKYCCTBAa, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) puszn4yeckoro BocnuTaHus, (POPMHPOBAHUSA KYJIbTYPbI 310POBbSI U IMOLMOHAJIBHOIO
Os1aronosyqusi:

MOHMMAaHHUE U peanu3aliys 30pOBOro M 0e30macHoro obpasa >KM3HM (310pOBOE MUTAHHE,
COOJIIOZICHHE THUTHEHUYCCKUX MPaBWI U HOPM, COATaHCHPOBAHHBIA DPEKUM 3aHATUH M OTABIXA,
perynspHasi pu3ndeckasi akTUBHOCTh), OEpeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (PH3MUECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHNE IEHHOCTH MPaBUI WHIUBUAYAIBHOTO U KOJJIEKTUBHOTO OE30MaCHOTO MOBEACHHUS
B CUTYAIUsX, YIPOKAIOIIUX 3I0POBbIO U KU3HU JIFOJIEH;

OCO3HAHME TIOCIEACTBUA W HENPUATHUS BPEAHBIX MPUBBIUEK (YINOTPEOICHUS aJKOTOJS,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHMA:

TOTOBHOCTb K TPYAY, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTh K aKTHUBHOM JESTEIIBHOCTU TEXHOJOTMYECKOW U COLMAIIbHOM HalpaBiI€HHOCTH,
CIIOCOOHOCTH UHUIIMUPOBATh, TNIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHATH TAKYIO JACSITEIHHOCTD;

UHTEpeC K pasnuyHbIM cdepaMm MNpodecCHOHATbHOU NEeSTEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oynymieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHMIO M caMOOOpa30BaHUIO HA MPOTSIKEHHM BCE
KU3HH,

7) 3K0JIOTMYeCKOro BOCIIMTAHUS:

IKOJIOTHUECKHU IIesIeco00pa3Hoe OTHOLICHHE K MPHUPOJE KaK MCTOYHHKY XU3HU Ha 3emile,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KyJIbTYphl: MPUOOPETEHHE ONBITA IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYKAIOLIEH Cpeibl;

OCO3HAHHE TII00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IyTel UX PELICHNUS;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpETacMble TPU U3yUYECHUU OUOIOTHH 3HAHUS U YMEHUS TIPH
peleHnn mpooiieM, CBSI3aHHBIX C PAMOHAIBHBIM IPUPOJIONIONB30BaHUEM (COOIIOACHNE TPaBUIT
MOBEJICHUS B IIPUPO/JIE, HATIPABICHHBIX HA COXPAHEHHE PAaBHOBECHUS B 3KOCHCTEMAaX, OXPaHy BUOB,
IKOCHCTEeM, Orochepsl);
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AKTUBHOE HENPUATHUE NENUCTBUN, IPUHOCSIINX BPEJ OKPYKaIOIIEH IPUPOJHOM cpesie, yMEHHE
IIPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKUE TOCIEACTBUS MPEIIPUHUMAEMBIX ACHCTBUH U
IpeloTBpallaTh Ux;

HaJIMYUE PA3BUTOrO HKOJOIMYECKOTO MBIIUIEHHS, SKOJIOIMYECKON KyJbTYpbl, OIIBITA
JESTEIbBHOCTH ~ DKOJIOTUYECKOM  HANpaBlIE€HHOCTH, YMEHHUS  PYKOBOJACTBOBATbCI HMMH B
IIO3HABATEJIbHOM, KOMMYHUKAaTMBHOM M COLMAJIBHOM IIPAKTHKE, TOTOBHOCTM K YYacTHIO B
IIPaKTUYECKON JAEATENBHOCTH SKOJIOTHYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOILNECTBEHHON MNpaKTUKH, OCHOBAaHHOI'O Ha JUANOre KyJbTyp, CIIOCOOCTBYIOILEIO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJITYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKON KyJIbTYpBl KaK CPEICTBA B3aUMOACHCTBHUS
MEX]1y JIFOJIbMU U II03HAHUS MUDA;

[OHUMaHMEe CIeUUPUKN OMOJIOTUM KaK HayKd, OCO3HaHMs €€ poid B (OPMHUPOBAHUU
palMOHAIFHOTO HAayYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO IMPEJCTAaBICHHUS 00 OKpY)KaolleMm
MHpE KaK O €IMHCTBE IPUPO/IbI, YeIOBEKa U 00I1eCTBa, B TO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEN
U pEIIeHUH MPOOJIEM COXPAHEHUS PUPOTHOTO PABHOBECHS,

yOexKIEHHOCTh B 3HAYMMOCTH OWOJIOTHMM JJIsl COBPEMEHHOM LMBMJIM3ALMU: 0OecreueHUs
HOBOTO YPOBHS DPa3BUTHA MEIWIUHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHHA, CITIOCOOHBIX
pelaTtbh pecypcHble MpoOIeMbl pa3BUTHUS YEJIOBEYECTBA, MOUCKA IyTeH BbIXOJA U3 INI0OATIBHBIX
IKOJIOTHUECKUX MpoOieM u oOecreyeHus Mmepexoja K YCTOHYMBOMY DPa3BHTHIO, PAIMOHAIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyYEHUHM OMOJOTMYECKMX 3HAHUM B LIEJAX IOBBILIEHUS OOLIeH
KyJBTYpbl, €CTECTBEHHO-HAyYHOHM TI'PAaMOTHOCTHM, KaK COCTaBHOM YacTH (yHKIHMOHAJIbHOU
IpaMOTHOCTH 00ydaronuxcs, popMupyemMon npu u3y4eHnr OUOJIOTHH;

NOHMMAHHE CYHIHOCTH METOJOB II03HAHMSA, HCIOJIB3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTM HCIOJB30BaTh IOJIyda€Mble 3HAHUS Ul aHalu3a U OOBSICHEHUs SIBICHUU
OKpY’KAaIOIIEr0o MHUpa M MPOUCXOAALIMX B HEM M3MEHEHUH, yMEHHEe JienaTh OO0OCHOBAaHHBIE
3aKJIIOYEHHS Ha OCHOBE HAyYHbIX (AKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJY4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO MCIIOIB30BATh OMOIOTMYECKHE 3HAHUS ISl PELICHUS ITPOOIIeM
B PEAJIBHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HAHHE LIEHHOCTH HAy4yHOW JIESTeNIbHOCTH, TOTOBHOCTh OCYLIECTBIISITH HPOEKTHYIO H
HCCJIEIOBATEIIBCKYIO ACSTEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa3oOBaHUIO, K
aKTUBHOMY IIOJyYEHMIO HOBBIX 3HAaHUH 1O OHOJOTMM B COOTBETCTBUM C JKM3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe Pe3ylbTaThl OCBOCHHUs Y4eOHOro mpeamera «bBHONOrHsS» BKIIOYAIOT:
3HayMMble 11 (OPMHUPOBAHUS  MHUPOBO33PEHUs  OOy4alOIIMXCS — MEXAMCLUUIUIMHAPHBIE
(MeXTpeMeTHBIE) O0IIeHAYYHBIC TOHATHUS, OTPAYKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MHpa U
cneuu(uKy MeTO/J0B IO3HAaHUS, MCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHUs,
SIBJICHHE, TIPOIIECC, CHCTEMa, HaydHBIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS,
UCclieloBaHue, HaOIo/leHUe, W3MEpeHHue, SKCIEpUMEHT U JAPYrHX), YHHMBepcallbHble ydyeOHbIE

JEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHHMKATHUBHBIE,  PEryJISITUBHbBIE), o0ecrieunBaroIne
¢dopmupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH U COLMAJIbHOM KOMIIETEHIMM OO0ydaroliuxcs,
CIOCOOHOCTh o0yyaromuxcs HCI0JIb30BATh OCBOCHHBIE MEXIUCIUILIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpCallbHble YyueOHbIE JCWCTBUS B I103HABaTEIbHOH U
COLIMAJIBHON ITPAKTHKE.
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MertanpenMeTHble pe3ylbTaThl OCBOCHHUS MPOrpaMMBbl CpPeJHEro ooOImero oOpa3oBaHUS
JIOJDKHBI OTpaXkaTh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a3oBble JIOTHYeCKHUE AeiiCTBHSA:

CaMOCTOSITENIbHO  (DOPMYyJIMpPOBaTh W aKTyaJIM3UpOBaTh NpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCIIOJIB30BAThH HpI/I OCBOCHHNHN 3HaHI/If/'I HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUA (aHaJII/I?;a, CHHTE34a,
CpaBHEHHUs, KiaccHpUKAMK, OOOOIICHHs), PpaCKpbIBaTh CMBIC OHOJOTHUYECKUX TMOHATHH
(BI)IZ[GJIHTB nx xapaKTepHHe HpI/ISHaKI/I, yCTaHaBJII/IBaTI) CBsA3H C [[pyrI/IMI/I HOHHTI/I?[MI/I);

OTpENesATh IEIH JICITCIIBHOCTH, 3aJlaBas IMapaMeTpbl M KPUTCPUM WX JOCTHIKCHHS,
COOTHOCUTH pe3y.]IBTaTBI JACATCIBbHOCTH C IIOCTABJICHHBIMU L CJISAMU,

HCITOJIH30BaTh OMOJIOTMYECKHUE TIOHATHS I OObSICHEHUS (DaKTOB M SIBIICHHI )KMBOU IPUPOIBI;

CTpOI/ITI) JIOTUYCCKUC paccymz[eHm[ (I/IHZ[YKTI/IBHI)IG, [[GILyKTI/IBHBIG, 110 aHaJIOFI/II/I), BBISIBJIIATH
3aKOHOMEPHOCTH M IPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH BHIBOJBI U
3aKIIOYCHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CpEJICTBA MJIA NPEICTABICHUS CYLIECTBEHHBIX CBSI3eH H
OTHOIICHUN B WM3y4aeMbIX OWOJIOTHYECKUX OOBEKTaX, a TaKkKe IMPOTUBOPEYUN pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIAaH pEHICHHS MPOOIEMBI C YIETOM aHAIM3a UMEIONIUXCS MAaTePHAIBLHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTb, OLICHUBATh COOTBCTCTBHEC p€3yJH)TaTOB O eIAM,
OIICHUBATh PUCKH ITOCIICACTBUI ICSITCIBHOCTH;

KOOPJMHUPOBaTh U BBIIOJHATH padOTy B YCIOBHUSX pEaJbHOT0, BUPTYAJIbHOIO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BI/IBaTB eraTI/IBHOG MBIIIJICHHUEC HpI/I peIHGHI/II/I KN3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCJIEN0BATEIbCKHE JeHCTBHSL:

BJIQJICTh HAaBBIKAMH YYE€OHO-HMCCIICIOBATEIILCKOW M IMPOCKTHOW JEATEIHbHOCTH, HaBBIKAMH
pazpelieHusi mpoOyieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOHCKY METOJOB
pGHIeHI/Iﬂ HpaKTI/I‘-IGCKI/IX 3aaa4, HpI/IMeHeHI/IIO pa3J'II/I‘~IHI)IX METOA0B ITO3HAHUI,

UCIIONIb30BaTh pa3lIMYHbIE BUABl JACSITEILHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTany, NpeoOpa3oBaHUI0 W NMPHUMEHEHHIO B Y4YeOHBIX CHUTyalMsX, B TOM 4YHCIE TpU
CO3/IaHUU YYEOHBIX U COIIMABHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIUICHHS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIOUYEBBIMU
MOHATHIMH U METOIaMU;

CTaBUTh U (HOPMYJIIHPOBATH COOCTBEHHBIC 3a/ladyll B OOpa30BaTEIBHON JCATCILHOCTH H
YKU3HEHHBIX CUTYaIUsX;

BBISABJISATH HpI/I‘-II/IHHO-CJIeZ[CTBeHHBIG CBs3HU U aKTyaJII/IBI/IpOBaTI) 3aaaqy, BbIIBUT'ATb FI/IHOTGBY
e€ pelIeHus, HaXOIUTh aPTYMEHTHI JJI JOKa3aTelbCTBa CBOUX YTBEPKICHUH, 3a71aBaTh apaMeTpPhl
Y KPpUTEPUU PELICHU;

AHAIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4ll Pe3ybTaThl, KPUTUUECKH OLICHUBATH
nux I[OCTOBepHOCTB, HpOFHO?;I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJ'IOBI/IHX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIICCTBIIATH IICJICHAIPABICHHBIM TIOMCK TEPEHOCa CPEICTB M CHOCOOOB JCHCTBHS B
po(hecCHOHATBFHYIO CPENY;

YyMETh  TMEPEHOCUTh 3HAHUSA B  T[IO3HABATCIBHYIO W  MPAKTHYECKyH0  00Jyiactu
JKU3HEAEATEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIC HJEH, MpejlaraTb OPHTHHAIBHBIC TOIXOIbI M PEIICHHUS, CTaBUTh
poOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:
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OPUEHTUPOBATbCSI B Pa3IMYHBIX HCTOYHMKAX HH(pOpManuu (TeKcTe ydeOHOro mnocolus,
HAY4HO-TIOMYJISIPHON JMTEpaType, OMOJIOTMYECKUX CIIOBApSAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHanIM3UpOBaTb HMHQMOPMALMIO Pa3JIMYHBIX BHUAOB U (opM
IPECTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3alpochl U MPUMEHATb pa3jIMYHbIE METOAbl MpPU IOUCKE U OTOOpe
6uonornyeckoil uHdopmalu, He0OX0IMMOM /IS BHIIOJIHEHUs y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BAaHMS HWH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3IUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIbHYIO (OpMYy IpEACTaBICHUS OUOJOTHYECKOM
uHbopMaluu (cxemsl, TpaduKH, JUarpamMmbl, TaOJIUIIbI, PUCYHKHU U IPYTOe);

UCIOJIb30BaTh HAay4HbIM $3bIK B KauyecTBE CpelIcTBa Ipu paboTe ¢ OMOJOrHYECKOM
uHpoOpMaLuell: MPUMEHATh XUMHUYECKHe, (PU3MYECKHMe U MaTeMaTU4eCKMe 3HAaKU M CHUMBOJIB,
dbopMyinbl, abOpeBHATypy, HOMEHKIATYpy, HCIIOJB30BaTh M IMPEoOpa3oBBIBATE  3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISAHOCTH;

BJIA/JIETh HABbIKAMU pAaclO3HABaHMsSI M 3aAlIUTHl  MHPOpMAUHM, HUHPOPMALMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBiageHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHMKAIIUU BO BCeX cepax KU3HU, aKTUBHO Y4acTBOBAThH B JAMAJIOTE WIIH
JMCKYCCHH T10 CYILECTBY 00CYAaeMoii TeMbl (YMEHHE 3a]1aBaTh BOIPOCHI, BBICKA3bIBATh CYXACHUS
OTHOCHUTEJIbHO BBINIOJHEHUS IpEAjaraéMoil 3ajayd, yYUThIBaTb WMHTEPECHl U COIIACOBAaHHOCTH
HO3ULUHI IPYTUX YYaCTHUKOB JUAIora UM JUCKYCCUH);

pacrio3HaBaTh HEBepOaTbHBIE CPEICTBA OOLICHHS, IIOHUMATh 3HAUYECHHE COLMAIBHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYyallMH, YMETb CMSAIr4aTb KOHQUIMKTBI U BECTU
HIEPETOBOPDI;

BJIAJETh PA3IMYHBIMU crocoOamMu OOIIEHUS M B3aHMMOACUCTBUS, IOHUMATh HaMEpPEHUs
JPYTUX JIIOJEH, MPOSBIATh YBAXHUTEIBHOE OTHOLICHHE K COOECEIHMKY M B KOPpPEKTHOW (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) COBMECTHAS 1eATeJIbHOCTD:

NOHUMATh W WCIIOJNB30BaTh NMPEUMYIIECTBA KOMAaHAHONH M WHAMBHIYAIbHOH paboTHI mpHu
peleHn OHOIOrn4eckol MmpoOieMbl, 000CHOBBIBAaTh HEOOXOJUMOCTh NMPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEIICHUH y4eOHOH 3a1auu;

BBIOMpPATh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBHM C Yy4€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4eHa KOJUIEKTHUBA,

IPUHUMATD L€ COBMECTHOM AEATeNbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBAThH ACHCTBUS
0 €€ JOCTHMKEHHUIO: COCTABJIATh IUIAH JEWCTBUM, pacHpelneisaTbh polIM ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJ1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Ka4€CTBO CBOEI0 BKJIA/a M KaXJO0I0 Y4aCTHHKA KOMaHJbl B OOLINI pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUIM;

npejyiaraTb HOBBIE IPOEKTHI, OLIEHWBATHh WJIEM C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATH [TO3UTUBHOE CTPATETMYECKOE MOBEIECHNE B PA3IMYHBIX CUTYALUSAX, IPOSIBIISIT
TBOPYECTBO U BOOOpa)KeHUE, ObITh MHUIIUATHBHBIM.

OBiageHne YHMBePCAJIbHBIMH PeryJ/JsiTUBHBIMU AeiiCTBUAMM:

1) camoopranmu3anus:

UCII0JIb30BaTh OMOJIOrMUECKHE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM U UX PELICHMSI B )KU3HEHHBIX
U y4eOHBIX CUTYalMsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKaxX 0 OTHOLICHMIO K KMBOM HIPUPOJE, CBOEMY 30POBBIO M 370POBBIO
OKpPYKaroIIHX;



TOUKA \!pocm

CaMOCTOSITEJIBHO OCYIIECTBIISATh I0O3HABATENbHYIO JIEATENIHOCTh, BBISBIATH HPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBATh COOCTBEHHbIE 3aJ]aul B 00pa30BaTEeIbHON NEATEIbHOCTH U AKU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHUs MPOoOJeMbl C YYETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsATh paMKH yueOHOTro NMpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLICHUBATb MTPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO LIUPOKOW IPYIUIUHU B pa3HbIX 00JacTiX
3HAHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBINA M KYJIBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJICTh HAaBbIKAMH MTO3HABATEIHHON pe(IeKCHH KaK OCO3HAHHWS COBEPIIAEMBIX NEHCTBUU U
MBICJIUTENBHBIX MIPOLECCOB, X PE3YJIbTaTOB M OCHOBAaHMM, HCIOIB30BATh NMPUEMBI pedIieKcuu s
OLIGHKU CHTYalllH, BHIOOPA BEPHOTO PEILICHIS,;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHU)KEHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYT'UX IIPY aHAIU3€ PE3YJIBTATOB JE€ATEIBHOCTH;

3) npunsiTue ceds U APYrux:

IPUHUMATh ceOsl, TOHUMAsi CBOU HEJOCTaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U APIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE MIPABO U MIPABO APYrUX Ha OIIUOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C ITO3ULMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpeamerHble pe3ynbTaThl ocBoeHUs nporpammbl COO no Ouosioruu Ha 0a30BOM YpOBHE
BKITIOYAIOT crienuuieckue Juisi ydeOHoro mpeamera «buonorusy HaydHble 3HAHUS, YMEHUS U
crocoObl JEHCTBUI IO OCBOGHMIO, HMHTEPHIPETALMd U NpeoOpa3oBaHUIO 3HAHUM, BUJBI
JEeSITEIbHOCTH IO TIOJTYYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWHA B Pa3IMYHBIX y4EOHBIX
CUTYyallUsIX, @ TAK)KE B pealibHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouosiorueil. B mporpamme
IPeIMETHBIC PE3YJIbTAThl MPEACTABICHBI IO TOaM 00yUdeHHUS.

[IpeamerHble pe3ynbTaThl OCBOEHUs yueOHoro npenmera «buonorus» ¢ 10 knacce noyxKHbBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe U PONM OHOJOTMH B CHUCTEME HAyYHOIO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHpPOBaHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KAapTUHBI MHUpa U
HAY4YHOTO MMPOBO33pPEHMsI, O BKJIAJE€ POCCHUMCKHUX M 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHE
Ouosnoruu, pyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PELLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEP)KaHUE OMOIOIMYECKMX TEPMUHOB M IMOHATUH: XHU3Hb, KJIETKa,
opranusM, MeTadbou3M (0OMEH BEIIECTB M MPEBpAIlEHHE SHEPTHH), TOMEOCTa3 (CaMOPETYJISIHs),
YPOBHEBas  OpraHM3alMs  JKUBBIX  CHCTEM,  CAMOBOCHpPOHU3BEJCHHE  (PEHmpOAyKIHs),
HaCJIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OWOJIOTMYECKUE TEOpUM (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHas,
[EHTpaJbHas JOrMa MOJIEKYJsApHOH Ouonorun), 3akoHsl (I. Mennmens, T. Moprana, H. H.
BaBunosa) u ydeHus (0 HeHTpax MHOrooOpas3usi U NMPOUCXOXKIEHUs KylbTypHBIX pacteHuil H. .
BasuiioBa), onpenenars rpaHulbl UX IPUMEHUMOCTH K KHUBBIM CHCTEMAM;

YMEHHUE BIIAZeTh METOJAAMU HAy4YHOTO IMO3HAaHUs B OMOJOIMM: HAOJIOJEHHE M ONMCAHUE
KUBBIX CHUCTEM, IPOLIECCOB U SBJIEHUH, OpraHu3alusg U IPOBEIECHHE OHOJOTUYECKOIO
JKCIIEPUMEHTA, BBIIBMIKCHHE THIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKAY MCCIEAYEMBIMU
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BEJIMUYMHAMU, OOBSICHEHHE MOJYYCHHBIX PE3yIbTaTOB, UCIIONIb30BAHHBIX HAYUYHBIX MMOHSATHI, TeOpUit
Y 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUHU MOMyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACIATh CYLIECTBEHHbIE IMPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U SYKapHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPIaHHU3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHa BEIIECTB U
NPEBpAIllCHUsT SHEPrHH B KJETKe, (OTOCHHTE3a, IUIACTUYECKOrO M HSHEPreTHYeCcKOro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEi03a, OIUIOJOTBOPEHUS, PA3MHOKEHUS, WHIUBUIYATHHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTh MOJIY4YeHHbIC 3HAHUA IS OOBACHEHUS OHOJOTHYECKHX MPOIECCOB H
SIBJICHUM, JJI1 IPUHATHUS TMPAKTUYECKUX PEIICHUI B MOBCEIHEBHOH KM3HH C LIEIBbIO 00ECTICUCHHUS
0€30MacHOCTH CBOETO 3[I0POBBS U 30POBbs OKPYKAIOIIUX JIOJICH, COOII0IEHNS HOPM TPAMOTHOTO
MOBE/ICHUS B OKpY)KaWOIEeH NPUPOJIHON cpele, NMOHUMAaHUE HEOOXOIMMOCTH HCIOJb30BaHUS
JOCTHXKEHUM ~ COBPEMEHHON  Ouolorud ¥ OHOTEXHOJOTHMH  JJIi  paIlMOHAJIBHOTO
IPUPOJIONIOIB30BAHUS;

YMEHHE pelaTh »JJIEMEHTapHble TeHEeTHYeCKHe 3aJauyd Ha MOHO- M JUTHOpHUIIHOE
CKpEIlMBaHUE, CLETUIEHHOE HACIIEI0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPELIUBAHUS AJIs
IpeJICKa3aHusl HacaeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJHATH JIaDOpaTOpHbIE M IMpaKTUYECKUE padoThl, cOONIOAAaTh IMpaBUiia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 00OPYAOBAHHUEM;

YMEHHE KpPUTUYECKH OLEHUBaTh U HUHTEPIPETHPOBATh HH(OpMaLMIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIOYAIOUIYI0 TIICEBIOHAYYHbIE 3HAHHUS W3 PA3IUYHBIX HMCTOYHHUKOB (CpelcTBa
MaccoBOW HMH(OpMAIMH, HAYyYHO-TOMYJSPHBIE MaTE€pPHabl), STUYECKHE ACTEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTb COOCTBEHHbIE IHMCHBMEHHBIE W YCTHBIE COOOMIEHHUs, 0000mas
OHOJOTHYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHSATUIHHBIN
amnmapaT OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeamera «buomnorus» ¢ 11 knacce NOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ M pOJM OWOJIOTUM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHpPOBaAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MHUpa U
HAYYHOTO MHPOBO33PEHHSI, O BKJIQJ€ POCCUHUCKHUX M 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JJIsl PELLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COACpkKaHUE OMOIOTMYECKHX TEPMUHOB M MOHSTHUMA: BUI, MOMYJISIIHS,
reHO(OH]I, HBOJIOIUS, JBIKYIIUE CHIIBI ((PAKTOPHI) IBOIIOIUH, TIPUCIOCOOICHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHYECKre (PaKTOPhl, SKOCUCTEMA, POAYIIEHTbI, KOHCYMEHTBI, PEeIYyEHTHI,
[[ENH MUTAHUs, YKOJIOTHIECKas MIpaMuia, OMOreoneHos, ounocdepa;

yMEHHE Hu3/araTb OuoJIoTMYecKue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs IBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apoabliieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHud u myTeil sBomoumu A. H. CeeprioBa, ydyeHHs o
ounoctepe B. U. BepHajickoro), onpenensTh TpaHUIBl KX TPUMEHAMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJAAaMH HAy4YHOTO MO3HAHUS B OHOJOTMH: HAOIIOJCHHE U ONMUCAHHE
KUBBIX CHUCTEM, IPOLIECCOB U SBJIEHUH, OpraHu3alusg U IPOBEIECHHE OHOJIOTUYECKOIO
SKCIIEPUMEHTA, BBIJBUIKCHHE TUIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKAY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSCHEHHE MTOTYYCHHBIX PE3YJIbTATOB, NCTIOIH30BAHHBIX HAYUYHBIX TIOHSATHHA, TEOPUNA
Y 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOMyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNATh CYIIECTBEHHbIC NMPU3HAKU CTPOCHHS OMOJOTHUYECKUX OOBEKTOB: BHUJOB,
MOMYJISIIIAMA, TPOYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTeOIIEHO30B U SKOCUCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACJICACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BHI000pA30BaHMA,
MPUCIIOCOOTICHHOCTH OPTaHU3MOB, ACHCTBHS IKOJIOTMYECKUX (DaKTOPOB HA OPraHU3MBI, IMEepeHOca
BEIIECTB M MOTOKA HHEPIHMH B IKOCHCTEMAX, AHTPOIOI€HHBIX M3MEHEHHMH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEILIECTB U OMOr€OXMMHUECKUX IIUKIOB B Onocepe;
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yYMEHUE NPUMEHATh MOJIY4YE€HHBbIE 3HAHUS Uil OOBSICHEHHS OMOJIOTMYECKUX IPOLIECCOB U
SIBJICHUH, JJI NPUHATUS NPAKTUYECKUX PEIICHUI B MOBCEJHEBHOH KM3HM C LIEbIO O0OecredeHus
0€30ITaCHOCTH CBOETO 3/I0POBbBSI M 37J0POBbSI OKPY>KAIOIINX JIIOJCH, COOITIOIEHUSI HOPM TPAaMOTHOTO
IOBEJICHUS B OKpYXKalolledl NpupoJHON cpele, MOHMMAaHUE HEOO0XOAMMOCTH HCHOJIb30BAHUS
JOCTH>KEHUHM COBPEMEHHOI OMOJIOTHH ISl PAllMOHAIBHOTO MTPUPOIOTIONIE30BAHMS;

YMEHHE pelllaTh 3JeMEHTapHble OMOJIOTMYECKHE 33aJayM, COCTaBJIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOocHUcTeMax (e MUTAaHUsA);

YMEHHUE BBIIOJHATH JIAOOPATOPHBIE M IPAKTUYECKHE padoThl, COOMIOAATh MpaBWia NpU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KpPUTHUYECKH OLICHMBAaTh W MHTEPIPETUPOBaTh HH(GOPMAIHMIO OHOIOIHMYECKOr0
COJIepKAaHUs, BKJIIOYAIOUIYIO0 IICEBIIOHAYYHBIC 3HAHUS M3 pa3IMYHBIX HCTOYHHKOB (CpencTBa
MaccoBoW HMH(OpManMKM, HAy4YHO-IONMYJISIpHbIE MaTepHualbl), paccMaTpuBaTh IJI00aJIbHBIE
HKOJIOTHUECKUE TPOOIEMBI COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHIO;

YMEHHE CO3[aBaTb COOCTBEHHbIC IHMCHBMEHHbIE W YCTHBIE COOOMIEHHUs, 0000mas
O61osIornYecKyto HH(GOPMALIHIO U3 HECKOIBKUX HCTOYHUKOB, IPAMOTHO HUCIIOJb30BaTh MOHATUHHBIN
amnmapaT OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosnuecTBo yacoB DJIeKTPOHHBIE
Ne /it HaunmeHoBaHMe pa3/ie/ioB U TeM KonTposbi Ipaktiaeck (uu¢posbIe)
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
ble padoThl e padoThbl pecypes
1 buonorus kak Hayka 2 0.5 Etptlgg;l/(r);i:liiasﬁ?r{fﬂ 41292
2 JKuBbIE CUCTEMBI M KX OpraHu3aIus 1 Bubmaorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XUMHUUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 bubmorexa [IOK
https://m.edsoo.ru/7{41¢292
4 KuznenesTenbHOCTh KISTKU 6 Egggiﬁiﬁii?ﬁn 41292
5 Pa3MHoOxeHne 1 MHAUBUAYATbHOE pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7{41¢c292
6 HacnenctBeHHOCTh 1 U3BMEHYMBOCTD ] 15 bubmmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3zMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7{41¢c292
8 PesepBHoe Bpems 1 buGamorexa LHOK
https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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TOUKA \!pocm

11 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne n/n HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
) NporpamMmsbl Bcero KOH;pOJILHbI Hpaécanecml o0pa3oBaTe/ibHbIE
e padoThl e padoThI
pecypcsbl
1 DBOJIIOIIMOHHAS OUOJIOTUS 9 1 Eggff/crﬁeelilasiorléﬂ f41ccT4
) Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emiie ) https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHu3Mbl 1 OKpYIKaroIas cpeaa 5 1 https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa ¥ SKOJIOTUYECKHE CUCTEMBbI 9 bubmorexa [IOK
B https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7t41cc74
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB
K Hara DJIeKTPOHHbBIE HU(PPOBLIE
Nen/m | Tema ypoka B OHTPO.TH IpakTHyec u3yyeH | oOpa3oBaTeibHbIE
cero HbIe KHe padoThl | HA pecypcol
padoThI
bu6mmoreka [{OK

buonorus B cucteme HayK

https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

MeTo/1bl TO3HAHUS KUBOW TPUPOIBI.

) [TpakTrueckas padora Ne 1 1 0.5 bubnnoreka [JOK
«HMcnonb30BaHuE pa3IMUYHBIX METOJIOB TIPH https://m.edsoo.ru/863e6122
M3Y4YEeHUH OMOJIOTHYECKHX O0BEKTOBY

3 buonoruueckue cucTemsl, MPOIECCH U UX 1 bubnmnorexa [JOK
W3y4YeHue https://m.edsoo.ru/863e6564

4 XuMHUYECKHH cocTaB KiIeTKu. Boja u 1 bu6mmoreka [{OK
MUHEpaJIbHBIC COITH https://m.edsoo.ru/863e674¢

bubnmnorexa [JOK

5 benku. Cocta u cTpoeHue 0eiaKoB 1 https://m.e dsc])_E)(.)ru 1863672
depMeHThl — OMOJIOTUYECKHE

6 syucnc xaramITIMGROH oo 1 05 Bubanoresa IOK
(DepMEHTOB (Ha IPUMEpE aMIIA3H! WITH https://m.edso0.1ru/863e6b72
KaTajasbl)»

! YTeBoMeL. T s : Egggl/ﬁ.e;;i?rﬁ/863e687o

8 Hyxnennosbie kucnorsl. ATO 1 EES::I;I/(;;ZIZECI;ESE/S 63e6d5¢

9 Hcropus 1 METOIbI U3yUEHHUSI KIIETKU. 1 bubnnorexa [IOK
Kinerounas reopus https://m.edsoo.ru/863e6e¢88

10 Kierka kak nenocTHas )KuBas cucTeMa 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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CrtpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «M3yueHue
CTPOCHUS KJIIETOK PACTEHUI1, ’KUBOTHBIX,

bu6mmoreka [{OK

11 FOHGOE 1 6AKTEDHH O MIKDOCKOLOM Ha 0.5 https://m.edsoo.ru/863e6{10
P P A P https://m.edsoo.ru/863e716¢
TrOTOBBIX MHKpOIIpenapaTax u ux
OITMCaHUEY
bu6mmorexa [{OK
12 OOMeH BeleCTB WA META00IU3M https://m. edsoo.ru/863e766¢
bubmuoreka [JOK
13 dotocuuTes. XemocunTes https://m.edsoo.ru/863¢e7c¢98
. bubnuorexa [JOK
14 JHepreTIIecKat 0bMeH https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UMK KNeTKU. [leneHue
Is G moncrne sntsos & eren s 05 BuGnorexa LOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocuntes 6enka. Peakuus MaTpuaHOro bu6nmoreka [JOK
CHHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
17 Tpancmspa — Guocumtes emxa https://m.edsoo0.ru/863e796¢
18 Heknerounsie popmMbl )KU3HU — BUPYCHI bubmorexa [IOK
P py https://m.edsoo.ru/863e7540
bu6mmorexa [IOK
19 DopMBI pa3MHOXKEHHS OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 Meidos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK.
71 OmnonotBopenue. Jlabopatopnast pabora No 0.5 bubnuorexa [JOK

4 «3ydyeHue cTpoeHUs MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»

https://m.eds00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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22 NunuBuayanbHoOe pa3BUTHE OPraHU3MOB bubmorexa [IOK
JBIILY P p https://m.eds00.ru/863e8436

73 I'enernka — Hayka O HaCJIE€CTBEHHOCTU U bubnnorexa [IOK
M3MEHYUBOCTH https://m.edso0.ru/863e8612

24 3aKOHOMEPHOCTH HaCJIEAOBaHUS bu6nmmoreka [JOK
IPU3HAKOB. MOHOrMOpUIHOE CKpEIIUBAHHE https://m.edso0.ru/863e8878

75 JurubpuHoe ckpermBaHye. 3aKOH bubnnorexa [IOK
HE3aBHCHMOT'O HACJICIOBAHMS PU3HAKOB https://m.edsoo.ru/863e89%a4
CuerieHHOe HacJIeI0BaHHE MPU3HAKOB.

o5«

o | omeopmetpaors e isseme . T
pesy PHA ' https://m.edsoo.ru/863e8c60
JTUTHOPHUTHOTO CKPEIIMBAHUS Y APO30PHITHI
Ha TOTOBBIX MHKpOIIperapaTax»

27 I'enetuka nona. HacnenoBanvue npu3HaKkoB, bu6nmmoreka [JOK
CILIEIUIEHHBIX C IT0JIOM https://m.edsoo.ru/863e8c60
NsmenuuBocts. Henacnencrsennas
M3MEHYHMBOCTh. JIJabopaTopHas padora Ne 6.

73 N3zyuenune MmoupuKamoHHON 0.5 bubnnorexa [IOK
W3MEHYMBOCTH, IOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapHAIMOHHOTO Psiia ¥ BApUAITHOHHOMN
KPUBON»

HacnencrBeHHast ”3AMEHYHUBOCTb.
Jlaboparopuas padota Ne 7. «AHamu3 bubmmoreka [JOK

29 N 0.5
MyTalui y 1po30(uisl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTIpenaparax»

30 I'enerunka yeoBeka bubmorexa LIOK

https://m.edsoo0.ru/863e8d78
PesepBHrlil ypok. O6001IeHNE 11O TeMe

31 «HacnencrBeHHOCTh U U3MEHUYNBOCTH

OpPraHU3MOBY
bu6 K
32 Cenekius Kak HayKa ¥ IpoLecc nomorexa O

https://m.edsoo0.ru/863e9214



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

TOUKA \!pocm

33 Meroasl 1 JOCTHKEHHUS CEIEKIIUU PACTCHUN 1 bubnnorexa [IOK
U YKUBOTHBIX https://m.edsoo0.ru/863e¢9214

34 BuorexHonorusa xak orpaciis IpOU3BOACTBA 1 bubmorexa [JOK
p P a https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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11 KVIACC
KoJsnyecTBo 4acoB
K Hara DJIeKTpOHHbIE U (POBLIE
Ne i/ Tema ypoka B OHTPOJIb IpaxTHyec U3y4deH oOpa3oBaTe/ibHbIE
cero gzlﬁf; - Kue paborer | Hs pecypchbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS IPEACTaBICHAN 00 1 bu6mmoreka [IOK
3BOJIFOLUU https://m.eds00.ru/863e9570
bubnuorexa [JOK
3 MukpooBostiors ! https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak 2IeMEeHTapHas eIUHUIA
4 BHJ1a 1 dBoroIMK. JlaboparopHas pabora 1 0.5 bubnmnoreka [JOK
Ne 1 «CpaBHeHue BUI0B 1O ' https://m.eds00.ru/863e99c6
MOP(}OTOTrHUEeCKOMY KPUTEPHIO
5 JIBUoKyIiue cuibl (371ieMEeHTapHbIe 1 bubnmnorexka [JOK
aKTOPBI) dBOJIIOINU ttps://m.edsoo.ru edda
p https://m.ed /863e9da4
. bubnmoreka [JOK
6 EctectBennsbIit oTO0p 1 ero hopMbl 1 https://m.edsoo.ru/863e9ed0
PesynbTarsl 3BoIIONUN:
MPUCTIOCOO0JIEHHOCTh OPTaHNU3MOB U
7 BH1000pa3zoBanue. JlabopaTtopHas pabora 1 0.5 bubnmnoreka [JOK
Ne 2 «Onmcanue npucmocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma u €€ OTHOCHUTEILHOTO
XapakTepay
8 HanpapiieHus ¥ yTH MaKpOIBOJIIOIIAH 1 buGamorexa LHOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTh 3BOTIONNH 1
10 HcTopus sxu3HM Ha 3emiie U METOAbI €€ 1

W3y4YCHUS

11

I'mmrore3sl IMPOUCXOKACHUSA )KM3HU HA

bubnnorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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3emiie

https://m.edsoo.ru/863ea5ab

PasButnHe xn3nu Ha 3emiie o opaM U

bubnuorexa [JOK

12 nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE ITAIbI YBOJIIOIAA
PacCTUTENBHOTO M )KUBOTHOT'O MHUpA.
bubnnoreka [JOK
13 [IpaxTnueckast padora Ne 1 «I/I?;ZIHGHI/IG 0.5 https://m.edsoo.ru/863easbe
HCKOITAeMBIX OCTaTKOB PACTCHHH H
JKUBOTHBIX B KOJUIEKIIMAX))
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubnnoreka [JOK
MHpa https://m.edsoo.ru/863ea48¢e
15 DBOJIIOIMS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa LIOK
1 P https://m.edsoo.ru/863eac2c
16 JBrokymue cuiibl (paxTopsl) bubnnoreka [JOK
AHTPOIIOTCHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLNA YEJIOBEKA
18 YenoBedeckue pachl U MPUPOJIHBIE bubnmnorexka [JOK
aJanTanuy YeJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHEIi ypok. O000IICHHE TTO TEMe
19 «B0O3HMKHOBEHWE U Pa3BUTHE KU3HU Ha
3emiie»
20 DKoJIorusi Kak HayKa
71 Cpensl 00UTaHUS U IKOJIOTHIECKUE bubmmoreka [JOK
(hakTOpHI https://m.edsoo.ru/863eafec
AbGuoTtuueckue dakTopsl. JJaboparopHas
pabora Ne 3. «Mopdonorudeckue
2 0COOEHHOCTH PAaCTCHHUI U3 Pa3HBIX MECT 0.5 bu6mmoreka [IOK
obutanusy. JlabopaTopHas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U Pa3BUTHE
4ePEHKOB KOJIeyCcay
bubnnorexa [JOK
23 Brotiaeckue GaxToprL https://m.eds00.ru/863eb348
24 DKOJIOTUYECKUE XapaKTePUCTUKHI 0.5



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
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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nomyssiun. [Ipaktuyeckas padora Ne 2
«IIoaCYET TIOTHOCTH MOIYJISIUI Pa3HbIX
BHJIOB PACTCHUID)

25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 1 Eggg%ﬁiﬁii?ﬁ/g 63cb46a
bubnmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.e dsgo.ru 1263ebd6a
27| Dronormaeeicue mupavinte, Caotiorsa 1 buGaoresa LIOK
skocucTem. CyKIeccus https://m.edsoo.ru/863eb5Sfa
28 [IpupoHbIE 5KOCUCTEMBI 1
29 AHTPOIIOT€HHbIE YKOCUCTEMBI 1
30 buocdepa — rinobanpHas sKocucTEMA 1 bubnmnorexka [JOK
3emin https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
orocdepbl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Ouochepe 3eminu 1
33 CocyuiecTBoBaHUE TPUPOBI U 1 bu6mmoreka [IOK
4eJI0BEUECTBa https://m.edsoo.ru/863ebale
34 PesepHblil ypok. O6001IEHNE TEMBI 1

«COO6I_I_ICCTBa 1 S3KOJIOTHYCCKHUEC CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

2.5



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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YYEBHO-METO/JUYECKOE OBECIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue
/Mo pen. Ilaceunuka B.B., Akimonepnoe obmiectBo «M3aaTenbcTBoO
«IIpocsemienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u apyrue
/Mloxn pen. Ilaceunnka B.B., Akiinoneproe obmiectBo «M3aaTenbcTBO
«IIpocsemenue
METOANYECKHUE MATEPUAJIBI V1A YUUTEJA
1. buonorus (6a30Bb1il ypoBeHs). Peanmuzaruss @I'OC ocHOBHOTO 00111eTO
obOpazoBanwms : MeToaudIecKoe mocooue mist yuurtens / E. A. Hukumosa, I'. 1O.
CemenoBa; nox pea. E. A. Hukumosou. M.: ®I'bHY «MHCcTUTYT cTparernn
pazButus oopazoBanusi PAOy», 2022. 170 c.: u.

2. IlpenoiaBanne €CTECTBEHHO-HAYYHBIX MTPEMETOB B YCIOBUSIX OOHOBJICHUS
COJICP)KaHUS U METOJI0B IIIKOJILHOTO 00pa3oBaHus (edsoo.ru)

3. Meronuueckre peKOMEH Ay TT0 OPTaHU3aIlMU U TIPOBEICHUIO OUOJIOTHYECKOTO
HKCIIEPUMEHTA Ha ypoKkax ouomnoruu (edsoo.ru)

4. MeTtoandecKue peKOMEH/IAIMH 110 OPTaHU3AINHA U TTPOBEACHUIO OMOJIOTHIECKOTO

IKCIIEpUMEHTa Ha ypokax ouomoruu (1).pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1.buoJsiorust. DJ1eKTPOHHBIN Y4eOHUK
http://biologylib.ru/catalog/



https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y

TOUKA \!POCTA

2.BuptyajbHasi o6pa3oBaTesibHasi 1adopaTopus

http://www.virtulab.net

3 .http://center.fio.ru/method

4. http://www.altai.f1o.ru/projects/group4/potok13/site/index.html



https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=http://center.fio.ru/method&sa=D&ust=1604341093724000&usg=AOvVaw1bFLb8-S_0p3nUl1VOrSBG
https://www.google.com/url?q=http://www.altai.fio.ru/projects/group4/potok13/site/index.html&sa=D&ust=1604341093725000&usg=AOvVaw2RQRMUrtBAUobvCuK7l3Gu

