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HHOACHUTEJIBHASA 3ATINCKA

I[Tpu pa3paboTke MporpaMMsl o0 OHOJIOTUU TEOPETHYECKYIO OCHOBY ISl ONPEACICHHUS TIOAXO00B K
dbopMupOBaHMIO colepKaHUs yuyeOHoro mpeamera «buosorus» COCTaBWIM: KOHLENTYyaJbHbIE
nonoxkeHust PI'OC COO o B3anMOOOYCIOBIEHHOCTH IEJEeH, COAEp)KaHWs, Pe3yabTaToB OOY4YeHHS U
TpeOOBaHMI K YPOBHIO IOJATOTOBKM BBIIYCKHHKOB, IOJOXKEHUS 00 OOIMX NEIIX W NPUHLIMIAX,
XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSHHME CHCTEMBI CpelHero odmero obpaszoBaHus B Poccuiickoit
Denepanyy, a TakKe MOJIOKEHUS 0 crennpuke OHoIOruy, e€ 3HaYeHUH B MO3HAHUM >KHBOM IPUPOJBI U
o0ecrieyeHnn CyLIeCTBOBAHUS uesoBeueckoro obmectsa. CoryacHO Ha3BaHHBIM  IIOJIOKCHHUSM,
oIpeJiesIeHbl OCHOBHBIE (DYHKIIMH IPOTrPaMMBbI 110 OHOIOTHH U €€ CTPYKTYpa.

IIporpamma mo Owonornn na€r TpeAcTaBIeHHE O IEeNAX, 00 OOmeld crparernu OOY4YeHHS,
BOCIIUTAHUS W DPA3BUTUS OOydyaromIuMxcs cpeacTBaMu ydeOHoro mpeamera «buomorus», ompenenser
00s13aTeNbHOE MPEIMETHOE COJICPXKAHUE, €ro CTIPYKTYpY, pAaclpelesieHHe I0 paszfenaM U TeMau,
PEKOMEHIyEMYIO IIOCJIEA0BATEIbHOCTh M3YUEHHMsI Y4eOHOro MaTepuaia ¢ Yy4ETOM MEXIPEAMETHbIX U
BHYTPUIIPEIMETHBIX CBf3€H, JIOTMKM OOpa30BaTEelIbHOTO IpOIEcca, BO3PACTHBIX OCOOCHHOCTEH
00y4aronmxcs.

B nporpamme mo OuOJOrMM TakXe YYUTBHIBAIOTCS TPEOOBAaHHS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 00ydeHHs B (OPMHUPOBAHMU OCHOBHBIX BHUAOB y4eOHO-
MIO3HABATENbHOM  JEATEIBHOCTH/y4eOHBIX JeHCTBUI 00ydaromuxcs IO OCBOCHUIO COICPIKAHHS
OMOJIOTHYECKOT0 00pa3OBaHMSL.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHUHIIAI
IPEEMCTBEHHOCTH B M3yYEHHUU OMOJIOTHH, O6Jarogapsi 4eMy B HEH MPOCMATPHUBAETCS HAIIPABICHHOCTh HA
pasBUTHE 3HAHMH, CBSI3aHHBIX C (DOPMHUPOBAHHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS], LIEHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTABICHUH O 370pOBOM 00pase KHU3HU H
OcpeXHBIM OTHOIICHWEM K OKpyXKatouield mnpupofHoit cpexe. [lodsTomy Hapsinmy ¢ u3ydeHUEM
00111e0MOIOTHYECKUX TEOPUH, a TaKKe 3HAHWH O CTPOCHMH JKUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX IMPOTCKAOIIHUX B HHUX IMIPOLECCOB B IporpamMme II0 6I/IOJ'IOI‘I/II/I YACJICHO BHUMAHUC
HCIIOJIb30BAHUIO IMOJTYYCHHBIX 3HaHUH B HOBCCZ[HGBHOﬁ JKM3HU U1 pCHICHUA MMPUKIIAAHBIX 3a1a4, B TOM
ycne:  NpOQWIAKTUKKA  HACJIEJCTBEHHBIX  3a00JCBaHWMI  YEOBEKa,  MEIMKO-TeHETHUECKOIrO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHUSI 3KOJOTMYECKH IeJIeCOO0pa3HOro TMOBEJCHUS B OKpYXKAromIei
MIPUPOJHON Cpelle, aHAIN3a BIUSHUS X03SMCTBEHHON IESITEIBHOCTH YEJIOBEKA HA COCTOSHUE IPUPOJIHBIX
1 UCKYCCTBCHHBIX 39KOCHUCTEM. Ycunenne BHUMaHUS K HpHKHaZ{HOfI HaIrpaBJICHHOCTHU yqe6Horo nmpeamMeTa
«buonorus» MPOAUKTOBAHO HEOOXOAUMOCTBIO OOECTICUEeHUSI YCIOBHHA JUIsl pEIleHWs OJHOW W3
aKTyalbHBIX 3aJ]ad IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHMs, KOTOpas mpejrnosaraeT GopMUpoBaHue y
o0yyaromuxcsi  CIOCOOHOCTH — aIaNTHPOBaThcsl K WM3MEHEHUSM JIMHAMHYHO — Pa3BHUBAIOMICTOCS
COBPEMEHHOI'0 MHpA.

Buonorust Ha ypoBHE cpefiHero oomero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa obecrieunBaeT
(dopmupoBaHe y oOydaromuxcs MPeACTaBICHU 0 HaydyHOW KapTHHE MHUpa, paciiupseT u obolmaeT
3HAHMS O JKUBOM NpPUPOJE, €€ OTIMYUTENBHBIX NPU3HAKAX — YPOBHEBOM OPraHM3alMd U 3BOJIIOLIMH,
co3maT yCNOBHS JUIS: TIO3HAHHWS 3aKOHOB IKMBOH TIPUPOJIBI, (GOPMHPOBaHHSA (PYHKIIMOHAIHHOM
TPaMOTHOCTH, HaBBIKOB 37I0POBOIO M 0€30MacHOTO0 00pa3a >KH3HU, HKOJOTMYECKOTO MBIILUICHHS,
LIEHHOCTHOT'O OTHOIIEHUSI K dKHUBOW MPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHre OMOIOTHs UMEET TakXKe ISl PELICHHUs] BOCIIUTATEIbHBIX M Pa3BUBAIOLINX 33144
cpeaHero odmiero oOpa3oBaHMs, colManM3aluu oOydaromuxcs. M3ydenune Ouomnoruu oOecrednBaeT
ycnoBus it GOPMHUPOBAHUS MHTEIJICKTYaIbHBIX, KOMMYHUKAIUOHHBIX U MH(POPMALMOHHBIX HaBBHIKOB,
3CTETHYECKON KYJBTYpbI, CIIOCOOCTBYET MHTETpaldy OMOJOTHYECKMX 3HAHWK C MPEACTABICHUSIMH W3
Jpyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3MKH, XMMHUU M reorpaduu. Ha3BaHHBIE MOIOXKEHUS O
npeHa3HaYeHuN y4eOHoro mpeamera «bHOMOTHs» COCTaBMIM OCHOBY JISl OILpPEAENICHHUs MOAXOIO0B K
0TOOPY U CTPYKTYPUPOBAHUIO €0 COAEPIKAaHU, IPEACTaBIEHHOI0 B IPOrpaMMe 1o OHOJIOTHH.



Ot0op coaepkanusi yueOHoro npeamera «buosnorus» Ha 0a30BOM YpOBHE OCYLIECTBIEH C
MO3HULHUI KyIbTypocoOOpa3HOro MoAxoia, B COOTBETCTBUH C KOTOPBIM 00ydaromuecs AOJKHBI OCBOUTh
3HAHWS W YMEHHMs, 3HauYUMble Ui (OPMHPOBaHUs OOLIeH KyIbTYpbl, ONpPEIEISIONINE aJleKBaTHOE
TIOBEJICHUE YEJIOBEKa B OKpY’Kalolledl MpUpPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOW >KM3HU M
MPaKTHIeCKOo aesrenbHocTH. Oco0oe MECTo B ATOM cUCTeMe 3HAHMH 3aHUMAIOT JIEMEHTHI COICPKaHH,
KOTOpbIE CITy»aT OCHOBOH AJsi (hOpMHUpPOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUAX JHYHOCTH, CIIOCOOCTBYIOIIMX TYMaHH3aLWH OHOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypUpOBaHHE COJEpX aHUsl yueOHOTro MaTepraia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOH HPUPOIBI, O €€
YPOBHEBOW OpraHM3allil M SBOJIONMH. B COOTBETCTBHHM C 3THM B CTPYKType Y4eOHOrO Mpeamera
«buonorus» BeIgENEHBI CIEAYIOIINE COAEpKATEIbHbIC THHUH: «bHoJorns Kak Hayka. MeToIbl Hay4HOTO
no3HaHus», «Kierka kak Owuonmormueckas cuctemay, «OpraHusm Kak OHONOTHYECKas CHCTEMay,
«CucremMa ¥ MHOTOOOpaszue OpPraHMYECKOro MHUpay, «DBOJIOLMSA KUBOW MPHPOIBD), «IKOCHCTEMBI U
NPUCYIIHE UM 3aKOHOMEPHOCTH».

Lens wusyueHus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YypOBHE — OBIIAJCHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIUHU )KUBBIX CHCTEM Pa3HOTO paHra
U MpUOOpEeTeHUEe YMEHHUI MCIONB30BaTh 3TH 3HAHMS JJISl TPAMOTHBIX JICWCTBHI B OTHOIICHUH OOBEKTOB
YKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctiwkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buomormsi» Ha 0a30BOM  ypOBHE
obecrevunBaeTcs pelIeHneM CISAYIONNX 3aad:

OCBOCHHE OOYYArOIIMMHUCS CHCTEMBI 3HAHUH O OHMOJOTHYECKHX TEOpHUSAX, YUEHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THIIOTE3aX, MPaBHIIAX, CIYKAlIMX OCHOBOW s (OPMHPOBAHUS TPEACTABICHHHA O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJIaX Hay4YHOTO IO3HAaHWS, CTPOSHHH, MHOT000pazuu W
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BRIJAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
WCCIIEIOBAaHUSAX B OMOJIOTHH;

dbopMupoBaHue y OOyYalOMIMXCS IO3HABATENBHBIX, WHTEIUIGKTYAIBHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B TIPOIECCe aHAIM3a JAHHBIX O MYTSX Pa3BUTHSA B OMOJIOTHH HAyYHBIX B3TIISAIOB, UACH U
MOJIXO0JIOB K M3YYEHHUIO KHUBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3aInH;

CTaHOBJIEHHE y OOyYaromuxcs oOImed KyNIbTyphl, (DYHKIIMOHATBHONH TPaMOTHOCTH, Pa3BHTHE
YMEHHI 00BSCHATH U OIEHUBATH SBIICHHS OKPYKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAaHUH 3HAHHUHA U
OTIBITA, TTOTyYEHHBIX MPU H3YYCHUH OUOJIOTHU;

¢dopMupoBaHue y 00ydJaIONIMXCsS YMEHHN WILTIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHUX 3HAHWHU B
MPAKTHYECKON JIeATENNHHOCTH YeJOBEeKa, pa3BUTHH COBPEMEHHBIX MENUIIMHCKUX TEXHOJOTHH U
arpoONOTEXHOJIOTHIA;

BOCIIHUTaHWE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM JKMBOH TIPUPOJHI,
HEOOXOJUMOCTH OepeXHOro OTHOIIEHWs] K Hel, COONIONEHUS STHYECKHX HOPM TpU TIPOBEICHUHU
OMOJIOTUYECKUX HCCIEIOBAHMIA;

OCO3HaHWE IIEHHOCTH OMOJIOTUYECKHUX 3HAHUM IS TIOBBIIIEHUS! YPOBHS SKOJIOTHUECKONW KYJIbTYPHI,
JUTsE (POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHUE TMPHOOPETEHHBIX 3HAHUM W YMEHHH B TIOBCEJAHEBHON KHU3HH U1 OLEHKU
TIOCJIEJICTBUN CBOEH NEATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAaIoIe cpesie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(UITAKTHKHY 3a00JIeBaHNH.

B cucreme cpennero obriero oopazoBanus «bruonorusy, nzydaemas Ha 6a30BOM YPOBHE, SIBIISIETCS
00s13aTeIbHBIM YUEOHBIM MPEAMETOM, BXOAIIMM B COCTaB MPEIMETHON 00sacTh «EcTecTBeHHO-HAYYHBIS
IpeaAMETBD).

st u3ydeHus OMOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHMs OTBOAMTCA 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henmeno), B 11 kimacce — 34 gaca (1 gac B HeAeIo0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorust kak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIECTBEHHBIMH, TEXHUUYECKUMH U IPYTUMH €CTECTBEHHBIMHU HayKamH, puiocodueit, STUKOH, 3CTETUKON U
npaBoM. Posb Gronoruu B GopMHUpOBaHNN COBPEMEHHON Hay4yHOU KapTHUHBI Mupa. CrcTeMa OHOJIOTHYECKUX HAYK.

Metoapl TO3HAaHUSI KUBOW MpUPOABI (HAOJIONEHHE, SKCIIEPUMEHT, OIMCAaHWE, W3MEpeHHe, Kiaccu(pHKamus, MOACIHPOBAHHE, CTaTUCTUYECKas
00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Moptpetsr: Y. Japsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuxk.

Tabnuiel 1 cxeMbl: «MeTOoAbI TO3HAHUS JKUBOW TPUPOJIB».

JlaGopaTopHble U IPaKTHYEeCKUE PA0OTHI:

[IpakTiuaeckas padora Ne 1. «/cronb30BaHue pa3TUIHBIX METOAOB P U3yUYE€HUHN OMOIOTHIECKIX OOBEKTOBY.

Tema 2. ZKupble cucTeMbl U MX OPraHU3ALMS.

Xussle cuctemsl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus ononoruu. OTIM4Yue )KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBL.

CpoiicTBa OmocHcTeM H WX pa3HOOOpaswe. YPOBHH OpPTraHHM3alMd OWOCHUCTEM: MOJICKYISIPHBIA, KIETOYHBIM, TKAaHEBBIA, OPTraHW3MEHHBIN,
MOMYJISIIIHOHHO-BUIOBOM, YKOCHCTEMHBIN (OMOTE0IeHOTHYECKHH ), OMOC(HEPHBIIA.

JdemoHcTpanum:

Tabnuie! u cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «YPOBHHU OPraHU3ALMH )KUBOU IPUPOAB.

O6opynosanue: Mozenb Monekynsl JTHK.

Tema 3. XumMuyeckuii cOCTaB M CTPOEHHUE KJIETKH.

XUMHUECKHH COCTaB KJIETKH. XUMUYECKUE SIIEMEHTHI: MaKPOAJIEMEHThI, MUKPO3JIEMEHTHL. BoJia 1 MUHEpasIbHbIE BEIIECTBA.

@DyHKIMK BOJBI 1 MUHEPAJILHBIX BEIIECTB B KieTke. [lonnepkanue ocMOTHYECKOro OanaHca.

Benxu. CocraB u crpoeHue 6ej1K0B. AMUHOKUCIIOTH — MOHOMEpHI OeskoB. HezamMeHnMble U 3aMEHUMbIE aMUHOKUCIIOTHL. AMUHOKHCIIOTHBIM COCTaB.
YpoBHH CTPYKTYpbl OEIIKOBOH MOJIEKYIIbI (II€PBUYHASL, BTOPUYHAS, TPETUUHAs M YETBEPTHYHAsI CTPYKTypa). XUMHUYECKHEe cBOMcTBa OenkoB. buonornueckue
(hyHKIMH OEIKOB.

depMmeHTHl — Ononoruyeckue Kartaiausatopel. CTpoeHue (epMeHTa: akTHBHBIA LIEHTp, cyOcTpaTHas crneuuduuHocTb. KodepmenTtsl. BuramuHsl
Otnnuust pepMEeHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

VYrneBoapl: MoHOcaxapuibl (TJIIOK03a, pubo3a M Je30KcupuOo03a), Aucaxapuabl (caxaposa, JIaKTo3a) M IOJIMcaxapuibl (Kpaxmal, TJHKOTEH,
neJuIrono3a). buonornueckue GyHKIMN yriaeBooB.

Jlunuapr: Tpurnuuepunsl, ¢Gochonunuabl, crepouasl. ['mapodunbHO-THAPOPOOHBIE CcBOWCTBa. buonornueckue QyHkuuu nununoB. CpaBHeHHE
YTi€BOa0B, OEJIKOB U JIMIIMA0B KaK UCTOYHUKOB SHEPIUH.



Hyxkneunossie xkucnoter: JTHK n PHK. Hykneotunst — MoHoMepsl HykJIenHOBBIX KuciOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynkunun PHK.
Bunet PHK. AT®: crpoenue u GyHKITUH.

Hutonorus — Hayka o kietke. KierouHas Teopust — npuMep B3aUMOJACHCTBHUS HeH U (HakTOB B HAYYHOM MMO3HAHUU. METO/bI N3yUeHHs KICTKH.

Knerka kxak nenoctHas >kuBasi cuctema. OOmIre MPU3HAKK KIETOK: 3aMKHYyTas Hapy>kHas mMeMmOpaHa, Monekyisl JJHK kak renetwmyeckuii anmmapar,
crcreMa CUHTe3a OeKa.

Tunbl KIETOK: dyKapuoTH4ecKasi U mpokapuoTuueckas. OcOOEHHOCTH CTPOCHUS MPOKapHOTHUECKOU KieTku. KierouHas crenka Oakrepuid. CTpoeHue
9YKapHOTHYECKOH KJIeTKH. OCHOBHBIE OTIMYUS PACTUTEIHHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHas CTEHKA, TTHKOKalIMKc, UX ¢yHkuuu. [lnasmaruueckas meMmOpaHa, e€ cBoiicTBa M (DYHKIHH.
Hurornazma u e€ opranouabl. OmpHomeMmOpanHble opranouabl kietku: OIIC, ammapar [Noabmxu, nau3ocombl. [1oyaBTOHOMHBIE OPraHOM/BI KIICTKU:
MUTOXOHJIpUH, TuIacTHbl. [IporicxoxieHre MUTOXOHAPHHA U TuiacTu. Buabl mnactun. HemeMOpaHHbIe OpraHOUIBI KIETKUA: pUOOCOMBI, KJIETOYHBIN LEHTP,
LIEHTPHOJIN, PECHUYKH, )KT'yTUKH. DYHKIINN OPTaHOMUIOB KJIETKH. BKITItOYeHH .

Anpo — perynsaTopHslii neHTp kieTku. CTpoeHue aapa: saepHasi 0001049Ka, Kapuomia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

[oprpertsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknus, K. M. bap.

Juarpammsl: «Pacnpenenenne XMMHYECKHX 3JIEMEHTOB B HEXUBOU MIpHUpoJIey, «PaclpeneneHne XUMUIECKUX 3JIEMEHTOB B )KHBOH MPUPOAE».

Tabmuuer u cxemsl: «lleproanyeckas Tabnua XUMHUYECKUX JIEMEHTOBY, «CTpoeHHe MOJEKybl Boabl», «buocunres 6enkay, «CTpoeHHue MOJIEKYIIbI
Oenka», «Ctpoenue depmenta», «Hyxnennoswie xucnotsl. JJHK», «Ctpoenune monexynst AT®», «CTpoeHue 3yKapHOTHYECKOH KiIeTku», «CTpoeHue
KUBOTHOM KIIETKN», «CTPOEHHE PACTUTENBHON KIETKN», «CTpOEHNE POKAPHOTHUECKOH KIIETKN», «CTpOEHHE AApa KIETKI», « Y TIEBOABD?, «JINmuash».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pyIOBaHUE AJIsl NPOBEACHHS HAOIIOACHUH, N3MEPEHHM, SKCIEPUMEHTOB, MUKPOIPENapaThl pacTUTENbHBIX,
XKHUBOTHBIX M OaKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U IPaKTHYeCKUE PA0OThI:

JlaGopatopnas padota Ne 1. «M3y4yeHue kaTanuTHUECKON aKTUBHOCTH (pepMEHTOB (Ha IpUMEPE aMHJIa3bl WIIK KaTanasbl)».

JlaGopatopnas pabota Ne 2. «M3yueHne cTpoeHHs KJIETOK PAaCTEHUH, >KUBOTHBIX M OaKTEpUil 0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpeEnaparax 1 ux
OIHCaHUEY.

Tema 4. ZKuzHenesiTeJIbHOCTh KJIETKH.

OOMEH BeIlecTB, WIH METa0OIU3M. ACCUMIIIANUS (TUIACTUYECKHHA OOMEH) M IUCCUMIIIALUS (PHEPreTUYeCKHii OOMEH) — JIB€ CTOPOHBI €UHOIO
npoiecca Merabonu3ma. Pojib 3aKOHOB COXpaHEHUs! BELIECTB M SHEPTUU B IOHUMaHUU MeTaboIu3Ma.

Tunsl oOMeHa BemecTs: aBTOTPOGHBIN 1 reTepoTpodHbiil. Ponbk GpepMeHTOB B 0OMEHE BEeLIeCTB U MPEBPAILLICHUN SHEPTUU B KIIETKE.

dotocunre3. CBeToBas 1 TeMHOBas (a3bl porocunTesa. Peakumu dorocunresa. dPekTuBHOCTL PoTOCHHTE3a. 3HAYCHNE POTOCHHTE3A ATl )KU3HHU Ha
3emie. Biusinue ycnoBuit cpesibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3Upyoliye OakTepui. 3HaYeHHe XeMOCHHTE3a IS )KU3HU Ha 3eMiie.



DOHepreTuuecknii oOMeH B KieTke. PaciierieHue BemecTB, BBIIEICHUE M aKKyMYyJHUPOBaHUE SHEPTUHU B KIETKE. DTallbl SHEPreTHIecKoro oOMeHa.
I'mukonus. Bpoxenune u ero Buabl. KucmopomHoe okwucieHue, win KieToyHoe neixanue. OkucnutensHoe Qocdopunupoanue. DH(EeKTHBHOCTD
SHEPTreTHYECKOro OOMEeHa.

Peakuuu marpuynoro cunresa. ['enernueckas nHpopmanus u JHK. Peanuzanus renerndeckoil nadopmanmu B kietke. ['eHeTndyeckuii Kox u ero
cBoticTBa. Tpanckpumust — matpuunblii cuate3 PHK. Tpancnsanus — 6uocuntes 6enka. Jransl TpaHcasiuud. KoaupoBanue aMmuHokucnoT. Ponb pubocom B
OuocuHTe3e Oernka.

Hexnerounsie ¢opmbl sxu3Hu — Bupychl. Mcropust otkpeitust BupycoB (. 1. MBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUKJIA BUPYCOB.
Bakrepruodaru. Bonesnu pacteHuil, KUBOTHBIX W YeJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nmmyHoneduiura yenoreka (BUY) — Bo3oyautens CIIN/a.
OO6patHas TpaHCKPHIIIHSI, peBepTa3a u uHTerpasa. [IpodunakTika pacnpocTpaHeHus BUPYCHBIX 3a00JIeBaHHH.

JdemoHcTpauuu:

[oprpetsr: H. K. Konsrios, 1. U. Banosckuit, K. A. Tumupsizes.

Tabmumer u cxemsl: «Tunsl nutanusy», «Metabomm3m», «MHATOXOHAPUSIY, «DHEpPreTHYecKnii 00MeH», «Xioporact», «Dorocunres», «CtpoeHue
JHK», «Ctpoenne n QpyHKIHOHHpOBaHHE TeHa», «CuHTE3 Oenka», «l eHeTmueckuit kom», «Bupycs», «bakrepnodarny, «CTpoeHHEe W KU3HEHHBIA ITHAKIT
Bupyca CIIN/la, 6akTepuodaray, «Permmkamms JTHK».

Ob6opynoBanue: Moaenu-ammukaun «Y nsoerne JIHK u tparckpumusy, «brnocuares 6enka», «CTpoeHue KIeTkn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHO:KeHUe M HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KieTounsrii nukd, Win )KU3HEHHBIN UK KIeTku. MHTepdaza u muto3. [Iponeccrl, nporekaromue B nHTEpdaze. Perumkanms — peakuus MaTpuaHOTO
cuare3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBIH HaOop — KapHOTHI. JIUMIOWAHBIA M TalUIOMIHBIA XPOMOCOMHBIE HaOOphL. XpOMaTHIBL.
[uTonorndeckne OCHOBBI PA3MHOXKEHHSI 1 MHANBHYaIbHOTO Pa3BUTHSA OPraHU3MOB.

Jenenne knetkn — MuTo3. Craguu Muto3a. [Iponeccsl, mporcxXosIIye Ha pa3HbIX CTaIUsAX MUTO3a. BHONIOrHYeCcKril CMBICTT MUTO3a.

[Iporpammupyemasi TuOeIb KJIETKH — AlOITO3.

@DopMbl pa3MHOKEHHUS] OPraHU3MOB: OecIoyioe U NojoBoe. Buapl 6ecrooro pasMHOXKEHHS: JeJIeHUE HAJABOE, TIOYKOBAHNUE OJHO- U MHOT'OKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KJIIOHUPOBAHUE OPIaHU3MOB, €r0 3HAaUEHHUE ISl CEJICKIIHU.

[TonoBoe pasMHOXKEHHE, €TO OTIUYHS OT OECIOIOTO.

Metiios. Ctaguu meiio3a. IIpoueccel, npoucxosiue Ha ctaausx meitosza. [loBenenue xpomocom B Meo3e. Kpoccunrosep. buonornueckuii cMpici u
3HaYECHHE MeHo3a.

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE Keste3bl: CeMEHHUKH U SSHuHUKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo3om]l, SHIeKIIeTKa) — cliepMaTorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHHUS AHIEKIETOK M CrepMaro3ouaoB. OmiogoTBOpPEHHE.
[Taprenorenes.

WnnuBuayansHoe pa3BUTHE (OHTOTeHE3). DOMOPHMOHAIIBHOE pa3BUTHE (AMOpHOreHe3). DTarbl SMOPUOHANBHOTO PA3BUTHSI Y TIO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpysiys, opraHorenes. [loctamOpronanbHOe pazBuTre. THIIBI TOCTIMOPHOHAIIBHOTO Pa3BUTHS: NIPsSIMOE, HellpsiMoe (JIMUMHOYHOE). BrvsiHue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.



PocT u pasButne pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHNUE CEMEHH, CTaIUU PAa3BUTHUS.

JdemoHcTpanuu:

Tabmuuel u cxembl: «DOpPMBI pa3MHOXKEHHUSI OPTaHU3MOBY», «J{BOMHOE OIUIONOTBOpEHHME Y LBETKOBBIX PAacTeHHN», «BereraTMBHOE pa3MHOXKEHHE
pacteHmii», «/lenenue knerku OGakrepuii», «CTpoeHHE MOJOBBIX KiIeTok», «CTpoeHne xpoMocoMbl», «Kietounsii nukim», «Pemnukanus JHK», «Muros»,
«Metio3», «IIpsmoe u HenpsiMoe pa3BUTHEY, «"aMeTOreHe3 y MIIEKOITUTAIOIIUX U YeTIoBeKa», «OCHOBHBIE CTaANM OHTOTE€HE3a».

O6opynoBaHue: MUKPOCKOI, MUKpomnpenaparsl «CrepMaTo30uabl MICKOMUTAIOMIEroy, «SHnekieTka Miaekonuratoomero», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeNb-anuinkanust «/lenenne kietkn», moaens JJHK, monens metadasnoit XpoMOCOMBI.

JlabopaTopHble M MpaKTHYeCKHe PadOTHI:

JlaboparopHas padota Ne 3. «Habmiogenne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTIPETapaTaxy.

JlaGopartopHas pabota Ne 4. «/3ydeHue CTPOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIPEIIapaTax.

Tema 6. HacjieACTBEHHOCTb M H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHetukd. Mcropus pasBuTvs reHeTHKH. Ponb muronoruu v SMOPHOJIOTHM B CTAHOBJICHHMHM T€HETUKU. BKiag poccHiCKUX U
3apyOeXHbBIX YUYEHBIX B Pa3BUTHE TEHETUKHA. MeTonbl T'€HETHKH (TMOpUAONIOTMYecKUi, LUTOTCHETUYECKUM, MOJIEKYJISPHO-TeHEeTHYeCKHii). OCHOBHbIE
TeHEeTHYECKHE NOHATHA. | eHeTHUecKasi CHMBOJIMKA, UCIIONb3yeMasi B CXeMaX CKPEIINBAHHH.

3aKOHOMEPHOCTH HAcIeOBaHU MPHU3HAKOB, ycTaHOBIeHHBbIe [. MeHnzmenemM. MoOHOTHOpHUIHOE CKpeNIMBaHWE. 3aKOH €AMHO-00pa3us THOpPHIOB
nepBoro noxonexus. [IpaBuio noMuHUpOBaHMs. 3aKOH paclLIeIUIEHUs IPU3HAKOB. [ nmore3a unctoTel ramer. [logHOE U HEMOJIHOE JOMUHUPOBAHUE.

JurnOpunHoe ckpelmuBaHue. 3aKOH HE3aBUCHMOIO HACIEIOBAaHHMs IPHU3HAKOB. lLlUTOreHeTMueckue OCHOBBI JUTHOPHIHOIO CKPEIIMBAHMSL
AHanuzupyrolee ckpenBanye. Vcnonp30BaHie aHaTU3UPYIOLIETO CKPEIMBAHUS Ul ONIpeesICHUs TeHOTUIIa 0cOo0u.

CuennieHHOe HacienoBaHue npusHakoB. Pabota T. Moprana mo cuemieHHOMY HacjleJOBaHHIO T'eHoB. HapylieHue cuerieHus reHOB B pe3yJibTare
KPOCCHHIOBEPA.

XpoMOCOMHasl TEOpHsI HacIeICTBEHHOCTH. | eHeThdecKre KapThl.

I'enetnka monma. XpOMOCOMHOE ONpeneNeHHe Mojia. AyTOCOMBI W IOJOBBIE XPOMOCOMBI. ['OMOramMeTHble M TIeTepOraMeTHbBIE OpPraHU3MBL
HacnenoBanne npu3HaKkoB, CHEINICHHBIX C MOJIOM.

W3menuuBocTh. Buapl M3MEHYMBOCTH: HEHACHIEACTBEHHAs M HacieAcTBeHHas. Poib cpenpl B HEHAC/IEACTBEHHOM M3MEHYMBOCTH. XapaKTepHUCTUKA
MOIU(PHUKALINOHHONW U3MEHUYMBOCTH. BapnaunoHnHslil psa u BapuanuoHHas kpuBas. Hopma peakiuu npusHaka. KonmvecTBeHHbIE U KaUeCTBEHHbIE MPU3HAKU
1 uX HopMa peakuuu. CBoHcTBa MOAM(DHUKATMOHHON H3MEHUYNBOCTH.

HacnencTBenHasi, wim reHoTunuyeckas, W3MeHUYMBOCTh. KoMOMHATHBHAsS HM3MEHUYMBOCTh. MeHO3 M TOJIOBOM MpOIeCC — OCHOBa KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTallmoHHasi n3MeHUYMBOCTh. Kiaccudukanns MyTauuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa W MPUYMHBI MyTaluid. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKHX PS/IOB B HaclieACTBeHHOM n3menunBocty H. . Basuiosa.

BHaesnepHas HaclieICTBEHHOCTb U U3MEHUYNUBOCTb.

I'enetnka dyemoBeka. KapmoTtmn uenoBeka. OCHOBHBIE METOABI TEHETHKH UYEJIOBEKA: TECHEAJOTHMYCCKHMA, OJM3HEIOBBIA, ITUTOTCHETHICCKHUH,
6I/IOXI/IMI/IT~ICCKI/H71, MOHCKynSIpHO'I‘eHeTI/I‘IeCKI/Iﬁ. COBpeMeHHoe OIMpPEACIICHNE I'CHOTUIIA: ITOJJTHOI'CHOMHOE CCKBCHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YUCIIC C



nomorsto [TI1P-ananu3a. HacnencrBenHble 3a001eBaHus YeIOBEKa: TeHHBIE 00Ie3HM, OOJNIE3HN ¢ HACIEACTBEHHOM MPeapacloioKEHHOCTHIO, XDPOMOCOMHEIE
6one3nn. CoMmaTHyeckne U reHepaTHBHbIC MyTauuu. CTBOJIOBBIE KiIeTKU. [IpHHIMIBI 370pOBOro oOpasa >KU3HH, JUATHOCTHKH, MPOPHUIAKTHKHA U JICUCHHS
TeHEeTHUYECKNX Oone3Hed. MeauKo-TeHeTHYeCKOe KOHCYJIBTUPOBaHHE. 3HAYEHWE MEIUIMHCKOW TeHETUKW B MPEJOTBPALICHUH U JICYCHWH TeHETHYECKHX
3a00JIeBaHUIl YeTIOBEKa.

JdemoHcTpanuu:

[optpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuuel u cxembl: «MOHOTHOPHIHOE CKpEUIMBaHUE M €r0 IUTOTEHETUYECKash OCHOBa», «3aKOH PAaCILEIUICHHS M €r0 HUTOreHETHYecKas OCHOBay,
«3aKOH YHCTOTHI Tamery», «JuruOpuanoe ckpemuBaHue», «LluTomoruueckue OCHOBBI AWTHOPUAHOTO CKpelMBaHUs», «Meiio3y, «B3aumopelicTBue
aJJIeNbHBIX TEeHOB», «l'eHeTHdeckue KapThl PAaCcTEHH, KMBOTHBIX M 4YelloBeKa», «l'eHeThka moisia», «3aKOHOMEPHOCTH HAacCJIEJOBAaHHA, CIETJIEHHOTO C
nonom», «KapuoTumsl denoBeka M KMBOTHBIX», «Buabl n3MeHumBOCTH», «MoanpukalvoHHas H3MEHYMBOCThY», «HacnmemoBanue pesyc-takTopay,
«['enetuka rpynn kpoBu», «MyTalOHHAs U3MEHYUBOCTDY.

Ob6opynoBanue: Moaenu-anmInkanuy «MoHorubpunHoe ckpeuiuBanue», «Henonnoe nomuauposanuey, «Aurndpugnoe ckpemmsanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI U MUKpompemnapar «/po3zoduna» (Hopma, Myranuu GOpMBI KPBITBEB M OKPACKH Tena), repOapwii «I opox moceBHOM».

JlaGopaTopHble U IPaKTHYeCKUe PadOThI:

Jlaboparoprasi pabora Ne 5. «/3yueHwme pe3ynbTaTOB MOHOTHOPHIHOTO U JWTHOPUIHOTO CKpPEMIMBAHUAA Yy JpO30GWIBI Ha TOTOBBIX
MHUKpOIpenaparax.

Jlaboparopras padora Ne 6. «M3yueHrne MoupUKallMOHHON H3MEHYNBOCTH, IIOCTPOCHNE BAPHAIIMOHHOTO Psifia ¥ BAPHAIIMOHHON KPHBO.

JlaGopatopnas padora Ne 7. «AHanu3 MmyTanuid y Apo30(uiIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[Ipaktnueckas padora Ne 2. «CocraBieHue U aHAIN3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuns opranu3MoB. OCHOBBI OMOTEXHOJIOIMH.

Cenekuusi Kak HayKa M IpoLecc. 3apoKAeHue celeKIMu U goMectukanus. Yuenue H. V. BaBuioBa o 1eHTpax NPOUCXOKACHUS U MHOTOOOpasus
KYJIETYPHBIX pacTeHuil. LIeHTpbI MporcxXoxaeH:s JOMAITHUX KUBOTHBIX. COpT, HOpOAa, IITaMM.

CoBpeMeHHBIE METOABI CelNeKUMH. MaccoBbli M HHAMBUAYAJIbHBIA OTOOPHI B CEJIEKUIMH PpAcTeHHMH M KHUBOTHBIX. OIEHKa »3KCTepbepa.
bnuskoponcTBenHoe ckpemmBaHue — WHOpuauHr. Yucras nuuus. CkpemiyBaHHe 4HMCTHIX JuUHHUHA. ['ereposuc, mnu rubpuanas cuna. HepoacteeHHoe
ckpemmBanue — ayropuaunr. OraanénHas rudpuanszanus U e€ ycnexu. McKycCTBeHHBIH MyTareHe3 W MOJydeHUE MOJUILIONAOB. J{OCTHKEHUS CeNeKInH
pacTeHui, >KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BrotexHonorus kak oTpaciib NIpou3BoAcTBa. ['eHHas nHxeHepus. Jtansl co3nganus pekomOounantHor JJHK u Tpancrennsix opranusmon. Knetounas
nHxeHepus. Kierounele KynbTypel. MUKpOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHHH. KIioHMpoBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpPTaHU3MOB. DKOJOrH4YecKre 1 aTudeckue npodsemsl. MO — renetndyecku MOAUGUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpaum:

IToprpersr: H. N. Baswiios, Y. B. Muuypus, I'. /. Kapneuenko, M. ®@. MBaHOB.



Tabnauupl u cxembl: KapTa «LIeHTpBI NMPOMCXOXKAEGHUS W MHOro00pasusi KyJIbTYPHBIX pacTeHuit», «llopoasl moMmamHuX >KMBOTHBIX», «Copra
KYJIBTYPHBIX pacTeHui», «Otnanénnas ruopuausanus», «Padotsl akanemrka M. @. BanoBay, «[lomummonnus», «O0beKTh OnoTexHONIOTHMY, «KieTouHble
KyJIbTYpbl U KIIOHUpOBaHUEY, «KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISDKU TUI0JOB U KOPHEIUIONOB JUKHX (OPM U KYJIBTYPHBIX COPTOB pacTeHHi, repoapuii «CenbCKOX03IHCTBEHHBIE PACTEHUS.

JlabopaTopHble M MpaKTHYeCKHe PadOTHI:

Okckypcust «OCHOBHBIE METOABI M JOCTHDKEHHS CENCKIMH PACTCHUH M JKMBOTHBIX (HA CEJCKIMOHHYIO CTaHLUIO, IUIEMEHHYIO QepMmy,
COPTOHCIIBITATEIIHHBIH yYaCTOK, B TEIMJIMYHOE XO3SIHCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. JBosIIOIMOHHAS OHOJIOTHS.

[Ipeanochbulkn BO3SHUKHOBEHHUS HBOJIOIMOHHON TEOpHHU. DBOJIOIMOHHAS TEOpHs W €€ MecTo B Ouoyornu. BrusHHME 3BOMIONMOHHON Teopuu Ha
pa3BuTHE OMOJIOTMH U JPYTHX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laneoHTONOrNYECKUe: MOCIeI0BATEIEHOCTh MMOSIBICHHUS BUAOB B NaJCOHTOIOTNYECKOM JIETOMNCH, MEPEXOAHbIe (POPMBIL.
Buoreorpadudeckne: cxonctso u paznmuune payH u (HIop MaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKUE: CXOJCTBA U Pa3IniKsl SMOPHOHOB PAa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHbIE, aHAIIOTUYHBIE,
PYAMMEHTapHbBIE OpraHbl, aTaBU3Mbl. MONEKyJIIpHO-OMOXMMHUYECKUE: CXOACTBO MEXaHU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX META00JIMUECKUX MyTEH y Bcex
OPTaHH3MOB.

OpomoronHas teopust Y. [lapsuna. [Ipeamnocsiiki BOSHUKHOBEHUS NapBUHH3MA. JIBIDKyIIHME CHIIBI SBONIONWH BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3sMHOKEHHUE IIPU OTPaHUYCHHOCTH PECYPCOB, HEOTIpEIENEHHAsI HN3MEHUYMBOCTh, O0pb0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBINH 0TOOD).

Cunretnueckas Teopust sBononuu (CTD) u e€ 0oCHOBHBIE MOJIOKEHUSI.

Muxpososronust. [Tomymsinys kak eInHUIA BUIA U SBOJIIOLHY.

HBwxyiue cuibl ((akTophl) SBOJIOLMUM BHIOB B MpHpoe. MyTalMoHHbBIN Hpolecc 1 KOMOMHATHBHAS U3MEHUYMBOCTH. [lomysIssiMOHHBIE BOJHBI
npeti reHoB. M3onsmus u Murparusi.

EcrecTBenHsIit 0TO0p — Hanpasistomui paxkrop 3Bosonur. ©opMbl €CTECTBEHHOT'O 0TOOpA.

[IprcnocoGneHHOCTh OPraHM3MOB Kak pe3yJibTatr 3Bomonuu. [Ipumeps! npucnocodneHnid y opranu3sMoB. ApoMOp(O3bl U UIIMO-aJalTaLIH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE hOpMBI BUIO0Opa30BaHus: reorpaguyeckoe, 3K0JIOrHYECKOe.

MaxkpoaBostorusi. @opMel 3BOIIONNN: GHUIETHYECKas, TUBEPreHTHAs, KOHBEPreHTHas, apajuienbHas. HeoOpaTuMocCTh 3BOIIOLINY.

[IpoucxoxneHue oT HeCclEUATN3UPOBAHHBIX NpeakoB. [Iporpeccupyromas cnenyanu3anys. AJanTHBHAs paguarysl.

JdeMoHcTpanmu:

Hoprpertsr: K. JIunnelt, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H. Cepeprios.

Tabnuuel U cxembl: «Pa3BuTHE OpraHMYECKOro MHpa Ha 3emiie», «3apOAbIIH MO3BOHOYHBIX KXHBOTHBIX», «ApxeonTepukc», «Dopmbl GOpbOBI 3a
cyuiecTBoBaHue», «EcrecTBeHHBIH 0TOOp», «MHOrooOpasue COPTOB pacTeHuit», «MHOroobpasue MOpoi KHBOTHBIX», «[lonmymsiuny, «MyTanroHHAas



HU3MEHUYUBOCTBY, «ApoMopo3sy, «Manoanantamumy, «O0mas aerenepauuns», «Bmkymuye cuibl 3Bodonumny, «Kapra-cxema MapmpyTta myTtemectBus Y.
Hapsuna», «bopr0a 3a cymectBoBaHmne», «[Ipucnoco0ieHHOCTh Oprann3MoBy, «I eorpaduueckoe BHA000pa3oBaHue), « IKOIOTUIECKOE BUAOOOPa30BaAHHE).

O6opynoBaHue: KOJJIEKIHM HACEKOMBIX C Pa3IMYHBIMH THITAMU OKPACKU, HA0OP TUIOIOB M CEMSIH, KOJUTeKIusl «[IpruMepsl 3aIMTHBIX TPUCTIOCOOTICHUH
y ®KHUBOTHBIX», MOZIeTb « OCHOBHBIEC HAPaBJICHUsI SBOJIOIHUNY, 00bEMHast MoaeNb «CTpoeHne rOJI0BHOIO MO3Tra MO3BOHOYHBIX.

Buoreorpaguueckas kapta Mupa, Kojuiekuusi «DopMbl COXPaHHOCTH HCKOMAEMbIX JKMBOTHBIX M pacTeHHi», Moaenb ammimkanus «llepexpéct
XpOMOCOM», BIa)KHBIE TmpemnapaThl «Pa3BuTne HacekoMoroy», «Pa3Burue Jrymku», MUKponpenapar «posopuna» (Hopma, MyTanuu (OpPMBI KPBUIBEB U
OKpAcKH TeJa).

JlabopaTopHble M MpaKTHYeCKHe PadOTHI:

JlaboparopHas padota Ne 1. «CpaBHeHHE BHOB IO MOP(OIOTHIECKOMY KPUTEPHIO».

JlaGopatopHas paboTa Ne 2. «Onucanue NprucrnocoOJeHHOCTH OpraHiu3Ma 1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M pa3BUTHE KH3HU Ha 3emie.

JloHay4HBIE NMPENCTABICHUS O 3apOXKICHHUU >KM3HU. HayuHble TMIOTE3bl BO3ZHMKHOBEHMS XU3HH Ha 3eMile: abMOreHe3 M MaHcrnepMus. XUMHUYecKast
9BOJIONMA. AOHOTCHHBIH CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHWYECKUX. DKCIEPUMEHTAIBHOE MOATBEP)KICHNE XUMHUECKON 3Bomounu. HavyanbHble
aTambl Omonoruveckoit sBomonuu. ['mmoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKH. llepBhle KIETKH U MX
sBosronusa. PopmMupoBaHUEe OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emute mo spaMm u nepuoaam. Karapxeil. Apxeiickas u mpoTepo3oiickas dpbl. laneo3oiickas spa U e€ mepruoasl: KeMOPHIICKIA,
OpPIOBUKCKUI, CUITypUUCKUH, TEBOHCKHI, KAMEHHOYT OJIbHBINA, IEPMCKHUH.

Me3o3oiickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUH, MEIOBOIA.

KaitHo3oiickas 3pa u e€ nepuoabl: NajaeoreHOBbIA, HEOT€HOBBIM, AaHTPOIIOT€HOBBII.

XapakTepuCTHKa KIMMaTa U Ie0JI0rMYecKHX npoueccoB. OCHOBHBIE 3Talbl SBOJIOLMK PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMop( 036l Y pacTeHUl 1
XKUBOTHBIX. [losiBIIEHHE, pacuBeT U BEIMUPAHUE IPYII KUBBIX OPraHU3MOB.

CucreMa OpraHn4eckoro MUpa Kak oTpakeHue 3BOTIoIUU. OCHOBHBIE CHCTEMAaTHUECKUE IPYIIITBl OPraHU3MOB.

OBOMIOLMS YeNoBeKa. AHTPOIOJIOTHSl KaK Hayka. Pa3BuTwe NpeacTaBiICHUH O NPOUCXOXACHUM YesloBeKa. MeTonbl M3Y4YeHHUs aHTPOIOreHes3a.
CxozcTBa 1 pa3nuyus YeJlOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEeTIOBEKA.

HBwxyime cuibl (pakTopbl) aHTponorenesa. HacnencTBeHHas H3MEHUYMBOCTE U €CTECTBEHHBIN 0TOOp. OOIIeCTBeHHBINH 00pa3 *KU3HH, U3TOTOBIICHHUE
OpyIMii TpyJa, MBILICHHUE, PEUb.

OCHOBHBIE CTaJUN ¥ BETBH 3BOJIIOIMH YEJIOBEKA: aBCTPAJIONUTEKH, HYenoBek ymenslid, Yenosek npaMoxoaduiuii, Yenosek HeaHaepTanbekuil, Yenosek
pasyMmHbIi. Haxonkn uckonmaeMbIx OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 00JIaCTh pacpOCTpaHeHHs, 00BEM IrOJIOBHOIO MO3ra, 00pa3 KU3HHU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: eBpONeOnIHas (eBpa3uiicKas), Herpo-aBcTpajJouAHas (SKBATOpUAIbHAs), MOHTOJIOWAHAS (A3UaTCKO-
amMepHuKaHcKas). YepTbl MpUCIOCOOICHHOCTH MpPEACTaBUTENICH YeNOBEYECKHX pac K YCJOBUSAM cyliecTBoBaHMs. EauHCTBO yenmoBedeckux pac. Kpurtuka
pacusma.

JdemoHcTpauuu:



Hoprpetsr: @. Penn, JI. Iactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. dapBus.

Tabmuuel u cxembl: «Bo3HukHOBeHHe CONHEYHOW CUCTEMBbI», «Pa3BUTHE OpraHm4eckoro mupay», «PactutenpHast KieTkay, «KUBOTHasl KiIeTKay,
«[Ipokapruotnueckas kietka», «CoBpeMeHHas CUCTEMa OPTaHNYECKOro MUpay, «CpaBHEHHE aHATOMUYECKUX YePT CTPOCHHS YEJIOBEKa U YEITOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MecTa MaJeOHTOJOTHYECKHX HAXOJOK TMPEIKOB COBPEMEHHOTO uelloBeKa», «/lpeBHeimme monu», «peBHue mromm», «llepeie
COBpEMEHHBIE JIIOIN», «HeT0BEUECKUE pachl».

Ob6opynoBanue: Mymsku «lIpoucxoxxnenue uenoBeka» (OIOCTBI aBCTpaJOMHUTEKa, MUTEKAHTPOINA, HEaHJEpTallblla, KPOMAaHBbOHIA), CIEHKH WIN
n300paKeHrs] KaMEHHBIX OpYAWH TEepBOOBITHOTO UelOBeKa (KaMHH-YONNEpHl, pyOuia, ckpebia), TeoXpoHOJOTHYecKas Tadmuma, KoJuteKuus «DopMel
COXPAaHHOCTH UCKOTAEMBbIX KUBOTHBIX U PACTEHUID.

JlaGopaTopHble U NPAKTHYECKUE PAOOTHI:

[paktuueckas padora Ne 1. «/3ydeHne HCKOMTAEMBIX OCTATKOB PACTEHHUH M YKMBOTHBIX B KOJIICKIIHSX).

DKCKypcus « IBONIONHS OPraHMYECKOT0 MUPa Ha 3eMiie» (B €CTECTBEHHO-HAYUHBIN WM KpaeBeAUeCKuil My3el).

Tema 3. OpranusmMbl U OKpYysKawUIas cpeaa.

OKOJIOTHUSl KAaK HayKa. 3aJaud W pas3iesibl AKOJOTMH. METOAbl SKOJOTMYECKUX HCCIEHOBAHUNA. DKOJIOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOTO
YeJIOBEKa.

Cpensl oOUTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/AyILIHASI, IOYBEHHAs!, BHYTPUOPTaHU3MEHHASI.

Okonormueckue (axtopsl. Knaccudukarms skonorndeckux (akTopoB: adHMOTHYECKHE, OMOTUYECKHE W aHTPOIIOTEHHBIC. J[eHCTBHE IKOIOTHIEeCKHIX
(haKTOpOB HA OPraHU3MEI.

Abuorndeckue (hakToOphl: CBET, TeMIepaTypa, BIaxxHOCTb. PoronepuoansM. Ilpucnocobnenns opranu3MoB K JIE€HCTBUIO aOHMOTHYECKHX (DAKTOPOB.
Bronornueckue puTMsl.

Buotnueckue daxtopsl. Buapl 6noTHyeckux B3aMMOJAEHCTBHN: KOHKYPEHLMS, XHWIIHUYECTBO, CUMOMO3 U ero ¢opmel. I[lapasutusm, koomeparus,
MYTyajau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHNYECTBO). AMEHCANIN3M, HEUTpaIn3M. 3HaUeHHEe OMOTHUYECKUX B3aMMOJEHCTBUI Ul CYIIECTBOBAHUS
OpPTaHU3MOB B IPHUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XaPAKTEPUCTUKU MOMyJsiuud. OCHOBHBIE MTOKA3aTeNH MOMYJISLUH: YUCIEHHOCTD, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, PUPOCT,
Murpanus. JJuHaMuKa YMCICHHOCTH MOMYJISIIUN U €€ perysiys.

JdemoHcTpanum:

[optpetsr: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabnuuer u cxembl: kapTa «IIpupoanbie 30Hb1 3eminy, «Cpeasl 0OUTaHus Opranu3MoBy, «Dotonepuoanzm», «llomynsaauny», «3aKOHOMEPHOCTH POCTa
YHUCIICHHOCTH MOMyJISIuuK HHPY30puH-Tydenbkny», «[lnumessie nenm.

JlabopaTopHbIe M NPpaKTHYeCKHe PadoTHhI:

JlaGopatopnas padora Ne 3. «Mop¢onoruueckre 0cOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. «BiusiHre cBeTa Ha POCT M Pa3BUTHE YSPEHKOB KOJIEYCay.

[Tpaxtrueckast padora Ne 2. «[loacuéTr MIOTHOCTH MOIYJISAIHA Pa3HBIX BUIOB PACTCHHI.



Tema 4. CoobmiecTBa M 3K0JOTHYeCKHE CHCTEMBI.

Coo0bmecTBO OpraHn3MoB — OuoneHo3. CTpyKTypsl OMOLIEHO3a: BUAOBAs, MPOCTPaHCTBEHHAs, Tpouueckas (muiieBas). Buapl-nomuHantel. CBs3u B
OuoueHose.

Okosoruueckue cucteMbl (9kocuctembl). [lonsiTHe 00 skocucTeme W OuoreoneHoze. OYHKIMOHATBHBIE KOMIIOHEHTBI YKOCHCTEMBI: MPOAYLCHTHI,
KOHCYMEHTBI, peyleHTsl. KpyroBopoT BemIeCTB U MOTOK 3HEPTHH B dKocUcTeMe. Tpoduyeckue (MUIIEBbIE) YPOBHHU IKOCUCTEMBI. [IHIeBbIe LIeH U CETH.
OCHOBHBIE TIOKa3aTENIM HKOCHUCTEMBL: OMoMacca, MPOAYKIHA. DKOJOTHYECKHE MUPAaMHUIBL: MPOAYKLIWH, YUCIEHHOCTH, Onomacchl. CBOWCTBAa 3KOCHCTEM:
YCTOWYHMBOCTD, CAMOPETYIISIIHSA, pa3BuTHe. CyKIECCHS.

[Ipupoanbie FKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WIIN ITHPOKOIUCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMEI. Y POOIKOCUCTEMBL. bronornieckoe u x03siiCTBEHHOE 3HAYEHHE arpPOIKOCHUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak pakrop ycTolunBocTH 3kocucteM. CoxpaHeHre OMOJIOrHYECKOro pa3Hoo0pasus Ha 3emiie.

VYuenne B. U. Bepranckoro o 6uocdepe. I'parniibl, coctaB u cTpykTypa omocdepsl. XKusoe BemecTBo u ero ¢pyakmmn. OcobeHHocTr 6nochepsl kak
riobanpHON 3KocHcTeMBl. [luHamMmaeckoe paBHOBeCHe H 00OpaTHas CBs3b B Onocdepe.

KpyroBopoTsI BemecTB 1 OHOT€OXUMUYECKIE IUKIIBI AIEMEHTOB (YTIIepoa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenmosedecTBo B Orocdepe 3emitn. AHTPONIOTeHHBIE H3MEHEHUs B Onocdepe. 1 1o0ansHbIe SIKOTOTHIECKHE TTPOOIEMBI.

CocymectBoBaHue NpHUpoAbl W yenoBedecTBa. CoxpaHeHue OMOpazHOOOpa3Hs Kak OCHOBa YCTOHuumBOcTH Ouocepbl. OCHOBa panMOHAIBLHOTO
yIpaBJIeHHs IPUPOAHBIMU PECypCcaMy U UX HCIIONIb30BaHue. JloCTHKEeHNs! OMOIOTUHU U OXpaHa MIPUPOABI.

JdemoHcTpanum:

Ioptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackwuii.

Tabmuuper u cxemsl: «[lumeBsie nenn», «buoleHO3: coctaB W CTpyKTypa», «lIpupomgnbie coobmiectBay, «llenmm nuTanus», «OKoJIOrHYecKas
nupamuznay, «buocdepa n yenosek», «IKocucTeMa IIUPOKOIMCTBEHHOIO Jecay, «IKOCHCTEMa XBOWHOIO Jieca», «buoleHo3 Bogoémay», «ATpoLEeHO3»,
«I[IpuMepHBIE aHTPONIOTrEeHHbIE BO3AEHCTBUS Ha MPHUPOAY», «BaskHellne MCTOYHHMKM 3arps3HEHHs] BO3AyXa M T'PYHTOBBIX Boa», «llouBa — BakHeimas
coctaBisitomas ouochepe», «Dakropel nerpagaund 1mouBy», «llapHukoBbId 3ddekT», «DPakTOpbl pajAMOAaKTUBHOIO 3arpsisHeHus Ouocdeps», «OOmas
cTpyKTypa duoceps», «Pacnpocrpanenue xxu3Hu B onocdepe», «O30HOBBIHN 3kpaH duocheps», «Kpyrosopor yriepoaa B 6uocdepe», «Kpyrosopot azora
B IIPUPOIE».

Ob6opynoBanue: Monenb-amuivkanusi «TunuuHble OnoLEHO3bI», repbapuii «PacTurenbHbele cooOliecTBa», Koyulekuuu «buoneHosy», «Bpeantenu
BXHEHIINX CEIbCKOXO3SICTBEHHBIX KYNbTYp», TepOapuu M KOJUIEKUIHMH PACTCHUI M >KUBOTHBIX, NMPHHAMJICKAIINE K Pa3HBIM 3KOJIOTHYECKUM TIpyIam
oxHoro Buna, Kpacnas kuura Poccuiickoit depepannu, n300paxeHns: OXpaHsIeMbIX BUJOB PACTCHUH U )KUBOTHBIX.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TPOI'PAMMEI 10 BUOJIOTU HA BFA30BOM YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUA

CornmacHo ®I'OC COO, ycraHaBnuBarOTcs TpeOOBaHHMA K pe3yjbTaTaM OCBOEHHs OOydYalOIMIMMHCS MPOrpamMM CpeJHero oOIiero oO0pa3oBaHMA:
JMYHOCTHBIM, METANIPEAMETHBIM U TIPEAMETHBIM.

JIMMHOCTHBIE PE3YJIbTATDI



B cTpykType JIMYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS mpenMeTa «buomorus» BbIAENEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE OOYYalOUIMMUCS
POCCHIICKOI TpakIaHCKOM MAEHTHYHOCTH — FOTOBHOCTU K CAMOPA3BHTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEACICHUIO, HANUNINEe MOTHBAIIMH K OOY4YECHUIO
OuoNoruy, UeNeHalPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAULHUN Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOCH JAEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH,
MPUCYLIMMHU CHCTEME OMOJIOTMYECKOT0 00pa30BaHusl, HATMYNE SKOJIOTUUECKOTO PAaBOCO3HAHUS, CIOCOOHOCTH CTABUTH LIEH U CTPOUTH JKU3HEHHBIE TLTaHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOCHUS mMpenMeTa «bronorusy AoCTUraroTcsl B €IMHCTBE YUeOHOH M BOCIIUTATEIBHOM JESITEIHHOCTH B COOTBETCTBUU C
TPaJUIIMOHHBIMUA POCCUHCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH M TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSTHIMUA B OOIISCTBE MpaBHJIAMH U
HOPMaMH{ TMOBEJCHHS W CHOCOOCTBYIOT IpoOLleCCaM CaMOIO3HaHUs, CaMOBOCIUTAHMS W CaMOPa3BHUTHS, Pa3BUTHA BHYTPEHHEH MO3MIUH JUYHOCTH,
NaTpuoTr3Ma, YBAKCHHA K 3aKOHY H IIPAaBONOPAAKY, YCJIOBCKY Tpyda MW CTAapUICMy IIOKOJCHUIO, B3aMMHOI'O YBAXXCHHA, 6epe>1<Horo OTHOLIICHHUA K
KyJIbTYpPHOMY HacJIEAUIO U TPaJUuLMAM MHOTOHALIMOHAIBHOTO Hapoa Poccuiickoi @enepanuu, Npupoe U OKPYKaroIIeH cpee.

JlmuHOCTHBIE pe3ylbTaThl OCBOCGHUS YydeOHOro mpenmera «buomorus» HOKHBI OTpaXaTb TOTOBHOCT M CHOCOOHOCTh OOydarommxcs
PYKOBOACTBOBaThCSl CHOPMUPOBAHHONH BHYTPEHHEW IO3WITUEH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX OpPHEHTAIlMH, TMO3UTHUBHBIX BHYTPEHHHUX YOEXKIEHUH,
COOTBETCTBYIOIIUX TPAAULHUOHHBIM IEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIINPEHHE KU3HEHHOI'O OIBITa M OMNBITA AESTEIBHOCTH B IIPOLECCe pealn3aliiu
OCHOBHBIX HAaIIPaBJICHUI BOCIUTATEIbHOM ACATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCHUTAHMS:

c(hOpPMHUPOBAHHOCTD I'PAKAAHCKON NO3UINK 00yHarOIIErocs Kak akTUBHOTO M OTBETCTBEHHOT'O WICHA POCCUHCKOI0 O0IIEeCTBa,;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00A3aHHOCTEH, yBa)KEHUE 3aKOHA U PABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JESTEIBHOCTH IPU CO3IaHUM YUEOHBIX IPOECKTOB, PELICHNH YUeOHBIX U ITO3HABATENLHBIX 33/1a4, BBINOJIHEHUN
OMOJIOTHYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTD OTIPENENsiTh COOCTBEHHYIO MO3UIUIO 110 OTHOLIEHHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSACHSTD €¢;

YMEHHE YYWUTBHIBaTh B CBOMX JEHCTBUSIX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O B3aMMOJCHCTBUS JIOJEH C PasHBIMHU YOSKIEHUSAMH, KyJIBTYPHBIMU
LEHHOCTSMH U COLUAIILHBIM IIOJIOKECHUEM;

TOTOBHOCTh K COTPYZHHYECTBY B IPOLIECCE COBMECTHOTO BBIIIOJHEHUS yUeOHBIX, [MO3HABATENBHBIX W HCCIENOBATENBCKUX 3a[1ad, YBAKUTEIBHOI'O
OTHOULICHUS! K MHEHHIO ONIIOHEHTOB NP 00CYKAECHUH CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO CONEPKAHUS;

TOTOBHOCThH K TYMAaHUTapHOW M BOJIOHTEPCKOM JESATEIIHOCTH;

2) NaTPMOTUYECKOr0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTb POCCUHCKON Tpa)KIaHCKOW HICHTUYHOCTH, MAaTPHUOTH3Ma, YBOKEHHUS K CBOEMY HapOXy, YyBCTBA OTBETCTBEHHOCTH IIepel
Ponunoii, ropnocTy 3a cBoi Kpai, cBor0 PoinHy, CBOM SA3BIK M KYJIBTYPY, IPOILIOE M HACTOSIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIIECAHIO U MaMSATHUKAM MPUPOABI, TOCTHKEeHUAM Poccun B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJOTHX, TPYJIE;

CIOCOOHOCTH OLICHMBATh BKJIAJ POCCHHCKHX yYEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTWH, TOHMMAaHUs 3HauYeHHsS OMOJOTMH B MO3HAHUHM 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOTO OOIIECTBA;

uzaeliHas yoexxIEHHOCTh, TOTOBHOCTh K CITY»KEeHHUIO U 3anure OTevecTBa, OTBETCTBEHHOCTH 3a €ro CyI50Y;



3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEH POCCUIUCKOTO HAPOa;

c(OpMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBEACHUS;

CHOCOOHOCTD OLIEHMBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEHICHUS, ODUEHTUPYACh Ha MOPalbHO-HPaBCTBEHHBIE HOPMBI M ICHHOCTH;

0CO3HAaHUE TMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POIUTENSAM, CO3JaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMENHOM KU3HN B COOTBETCTBUU C
TpaauuusaMu HaposioB Poccuu;

4) 3cTeTHYECKOT0 BOCITUTAHMSI:

9CTETUYCCKOC OTHOICHUE K MHUPY, BKIIIOYasA 3CTCTUKY 6I)ITa, HAaY4YHOI'O U TCXHHUYCCKOI'0O TBOpUCCTBA, CIIOpTa, Tpyada, O6H1€CTB€HHLIX OTHOIIIGHI/IP'I;

MMOHUMaHUE AYMOLMOHAJILHOTIO BO3JAEHCTBHS )KUBOM MTPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKEHHUIO B Pa3HBIX BHIAX UCKYCCTBA, CTPEMIICHHUE TPOSIBIIATH Ka4eCTBa TBOPUYECKON JINYHOCTH,

5) ¢puszuueckoro BocnuTanus, POPMUPOBAHMS KYJIbTYPhI 310POBbSI M 3MOLHOHAJIBLHOI0 0J1aronoIyYnsi:

MMOHMMaHWE ¥ pealu3anus 370pOBOTO M 0e30macHOro obOpasa >KM3HH (3I0pOBOE NHUTAaHWE, COONIOJCHHWE THTHEHWYECKUX TPAaBHI W HOPM,
cOamaHCHPOBAHHBIN PEXXHUM 3aHATHH M OTABIXa, PeryispHas (U3W4YecKas aKTHBHOCTH), OEpEeXHOTrO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (DM3MUECKOMY H IICHXHYECKOMY 370POBEIO;

MMOHMMaHHWE TIEHHOCTH TIPaBHJI HHIUBUAYATBHOTO M KOJUIEKTUBHOTO O€30TIaCHOTO MTOBEICHHUS B CUTYAIIHSIX, YTPOKAIONINX 3/JOPOBBIO M KU3HH IFOJIEH;

OCO3HAHUE MOCIIEJCTBHIA U HETIPUATHSI BPEAHBIX MTPUBBIYEK (YIIOTPEOICHUS allKOTOJIsl, HAPKOTHUKOB, KYPEHHS);

6) TPy10BOI0 BOCIMTAHMSA

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MaCTEepPCTBA, TPYAOII00HE;

TOTOBHOCTh K aKTUBHOH JESITETbHOCTH TEXHOJOTMYECKOW M COIHMAIbHOW HAIPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMHMPOBATH, ILIAHHPOBATh U
CaMOCTOSITEIIFHO BBITIOJHATE TAKYHO JIEATENLHOCTD;

WHTEpeC K pa3uyHbIM cdepaM MpodeCCHOHANBHON NIeATENIbHOCTH, YMEHHE COBEPINaTh OCO3HAHHBIN BRIOOp Oyaylied mpodecchu U peaTn30BhIBATh
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO ¥ CaMOOOPa30BaHHIO HA TIPOTSHKEHUHU BCEH KU3HU;

7) 3K0JI0rHYeCKOr0 BOCIIUTAHMS:

9KOJIOTHUYECKH LIeJIeCO00Pa3HOE OTHOLIEHHE K MPUPOE KaK UCTOUHHUKY )KM3HU Ha 3eMile, OCHOBE €€ CYILEeCTBOBAHMS;

MOBBIILIEHHE YPOBHSI 3KOJIOTHYECKOH KyJBTYPHl: MPHOOPETEHHE ONbITa IUIAHUPOBAHHS IMOCTYNKOB M OIIGHKH MX BO3MOXKHBIX TOCICICTBHNA IS
OKpY>KaroIlEH Cpebl;

0CO3HAaHHUE III00ANBHOTO XapaKTepa SKOJIOTMIECKUX MPOOIIEM U IMyTeH UX PEILICHHUS;

CIOCOOHOCTh HCIOJIB30BaTh NMPHOOpETaeMble NPU H3YUCHWH OMOJIOTHMHM 3HAHUS M YMEHMS NPH PEIICHHU MPOOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOIOTIONB30BaHIEM (COOIIOICHHE TIPABHUII TIOBE/ICHUSI B IPUPOJIC, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHSI B 3KOCUCTEMAX, OXpaHy BHJIOB, SKOCHCTEM,
ouochepsl);



aKTHUBHOE HETPHSTHE NEHCTBUM, MPUHOCSIINX BpPEA OKPYXAIOUIEH MPUPOAHON cpesie, yMEHHEe MPOTHO3MPOBATh HEOIAroMpHUsATHBIE SKOJIOTHYECKHE
MOCJECTBUS IPEATIPUHUMAEMBIX JEHCTBUI U PEOTBPALIATh UX;

HAJIMYME PA3BUTOTO DJKOJOTMYECKOTO MBIIUICHHS, SKOJOTUYECKOW KYyIbTYpBI, OIBITA NESTEIBHOCTH 3KOJIOTMYECKOM HANpaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABAaTENbHOH, KOMMYHHMKATUBHOH M COIMAJbHON MpPaKTUKE, TOTOBHOCTH K Y4YacTHUIO B MPAaKTUYECKOW AEATENbHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOIr0 MO3HAHUS:

c(OpPMHUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HayKW U OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha
JMajiore KyJabTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;

COBCPIICHCTBOBAHUEC SI3LIKOBOM M UMTATEJILCKOM KYJBTYPhI KaK CpCICTBA B3aI/IMOIlCI>'ICTBHSI MCKAY JIIOAbMHU U IMO3HAHUA MUPA,

MOHUMaHue CeUupUKH OUOJOrHH KaK HAyKH, OCO3HAaHUS €€ poiu B (POPMUPOBAHMHU PAllOHAIBFHOTO HAYYHOT'O MBIIUICHHS, CO3JAHUU IIEIOCTHOTO
NPE/ICTaBICHHU 00 OKPY)KAIOIEeM MHpPE KaK O €JHMHCTBE IPHUPOJIBI, YeJIOBeKa M OOILIECTBA, B TIO3HAHUH TPHPOIHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpodiIeM
COXPaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOS)KIEHHOCTP B 3HAYMMOCTH OWOJOTMH JUIi COBPEMEHHOM NMBHJIM3AIMH: OOECHEYCHUS HOBOTO YPOBHS pPAa3BUTHS MEIUIUHBI, CO3JaHUE
MEePCIIEKTHBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX PElIaTh peCypCHbIE POOIEMBI Pa3BUTHS YEJIOBEUECTBA, TOUCKA MyTel BBIXOa U3 TI00AIBHBIX SKOJIOTHYECKUX
npobsieM U olecrieueHHsl Nepexoja K YCTOHYMBOMY pPa3BUTHIO, PAlMOHAIBHOMY WCIIOJIB30BAHUIO IMPUPOIHBIX PECYpcOB M (OPMHUPOBAHMIO HOBBIX
CTaHJIapTOB JKH3HU,

3aMHTEPECOBAHHOCTh B TOJYYCHHH OHOJOTMYSCKHX 3HAHMH B IIESIX IIOBBILICHHS OOWIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOH 4acTH (PYHKIIMOHAIBHOM I'PaMOTHOCTH 00y4aromuxcs, GopMUpyeMol IpH U3y4eHUN OHOJIOTHH;

MOHMMaHKE CYIIHOCTH METOJIOB ITO3HAHHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONB30BATh MOJIy4aeMble 3HAHHS IS aHAJIn3a U
OOBSICHEHHS SIBJIICHHI OKPYXKAIOUIEro MUPa U MPOUCXOSIINX B HEM U3MEHEHUH, yMEHHE Je1aTh 0OOCHOBAHHbIEC 3aKIIFOUCHUSI HA OCHOBE Hay4HBIX (DaKTOB M
MMEIOIINXCS TAaHHBIX C LEITbIO MOJTYYSHHUs TIOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTH CAMOCTOSITEIIFHO HCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS ISl PEISHHs IPOOJIeM B peajbHBIX )KU3HEHHBIX CHTYAIHSAX;

OCO3HAHME IIEHHOCTU HAay4YHOW IEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH NPOCKTHYIO M HCCIIEIOBATEIBCKYIO NIESTEIFHOCTh MHIUBUAYAIbHO H B
rpynmre;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHWIO, K AaKTUBHOMY ITOJYYEHHIO HOBBIX 3HAHMH 1O OWOJOTHH B
COOTBETCTBHH C )KU3HEHHBIMHU TTOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHbIe pe3yibTaThl OCBOSHHUS YUeOHOTO peaMeTa «bruosiorusy BKIIIOYAIOT: 3HaAYMMBbIE J1J1s1 (DOPMUPOBAHUS MUPOBO33PECHHUS 00YYalOIINXCs
MCXKIUCHUITIINHAPHBIC (Me)KHpe}IMCTHBIe) O6IlIeHay‘-IHBIC TMOHATHA, OTpaAXAOIIUE HEJIOCTHOCTDH Hay‘lHOfI KapTUHBI MHUpa 1 CHeI_H/I(i)I/IKy METOJ0B ITO3HAHMUA,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BCIIICCTBO, OHEpPTHAd, ABJICHUEC, IMTPOLECCC, CUCTEMA, Hay‘lHBIfI (1)aKT, IMIPUHONUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHNE, HAOIIIOJICHNE, U3MEPEHUE, SKCIIEPUMEHT W JIPYTHX), YHUBEpCAIbHbIE ydeOHbIC NEeWCTBHs (MIO3HABATENbHBIE, KOMMYHHKATHBHEIC,
perynsTHBHBIE), oOecrnieunBaroniyie (GopMupoBaHue (QYHKIMOHAIBHON TI'PaMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXcs, CIIOCOOHOCTh



00yYaroIuXcsl UCTOJIb30BaTh OCBOSHHBIC MEXAUCIHUILIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS M YHHBEpCAJIbHBIE YUeOHbIE ACHCTBHS B MO3HABATEILHON M
COLIMAJIBHOM IIPAKTHUKE.

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MIPOrPaMMBbI CPEAHEr0 001eTo 00pa3oBaHusl JOJKHBI OTPaXKaTh:

OsJageHue yHNBEpPCAJIBLHBIMU Y4e0OHbIMH MO3HABATEILHBIMHU ICHCTBUAMU:

1) 6a30BbIe TOrMYeCKHeE TeCTBHSI:

CaMOCTOSITEIBHO (POPMYIHPOBATH U aKTYAIU3UPOBATh IPOOJIEMy, pacCMaTPUBaTh €€ BCECTOPOHHE;

WCTIONB30BaTh MPH OCBOSHUU 3HAHWK MPUEMBI JIOTMYECKOTO MBIIUICHHS (aHalM3a, CHHTE3a, CPaBHEHUS, KiacCu(UKaK, 0000IEH ), paCKPhIBaTh
CMBICIT OMOJIOTHYECKHUX MOHATUH (BBIACTATH X XapaKTEPHbIC PU3HAKH, YCTAHABIIMBATE CBSI3H C IPYTUMU MOHATHIMH);

OTIPEIEIISATh e ACSATEILHOCTH, 3a/1aBasi MapaMeTpbl M KPUTEPHH UX TOCTHXKEHUSI, COOTHOCUTH PE3YIIbTAThI ISITETLHOCTH C ITOCTABICHHBIMH [EIISIMH;

WCTIONB30BaTh OMOJIOTUYECKUE TOHATHS U1l O0bSACHEHUS (PaKTOB U SABJICHUHN KUBOW TPHUPOJIBL;

CTPOMTH JIOTHYECKUE PACCYKIACHUS (MHAYKTHBHBIC, ICAYKTUBHBIC, M0 AHAIIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMaTPUBAEMBIX
SBJIICHUSX, (POPMYJIHPOBATH BHIBOABI U 3aKIFOUCHHS;

NPUMEHSTH CXEMHO-MO/ICIBHBIE CPECTBA Ul IPE/ICTABICHHS CYIIECTBEHHBIX CBSA3EH M OTHOIICHHH B M3Y9aeMbIX OMOJIOTHYECKUX 00BEKTaxX, a TAKKe
MPOTUBOPEYNT Pa3HOTO POAA, BEISIBICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHHS IIPOOIEMBI C yIETOM aHAIN3a UMEIOIINXCS MATePUANIBHBIX H HEMaTepUaIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBHI B JIEATEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIEJISIM, OLICHUBATh PUCKH MOCIEICTBUI NEATEILHOCTH;

KOODPJMHUPOBATH M BHIIIOJIHATH PA0OTY B YCIOBHSAX PEAbHOTO, BUPTYAIBHOTO 1 KOMOWHHPOBAHHOTO B3aNMO/ICHCTBUS,;

pa3BHBaTh KPEaTHBHOE MBIIIJICHUE TIPU PELICHUN KU3HEHHBIX IPO0IeM.

2) 6a30BbIe HCCAEA0BATEIHLCKHE TeHCTBHSA:

BJIaZIETh HaBBIKAMU Y4EOHO-HMCCIIEIOBATEIbCKOM M MPOEKTHOH AEATEeIbHOCTH, HABBIKAMH pa3pelleHHsl Mpo0jIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIIEHOMY TIOMCKY METOJIOB PEIICHHUS MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO Pa3IndHbIX METOI0B ITO3HAHNS;

UCIIONb30BATh Pa3lIMYHbIe BHUIBI JESTEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETAllUH, MPeoOpa3oBaHUI0 U MPHUMEHEHUIO B YUEOHBIX
CHUTYAIMsX, B TOM YHCJIE TIPH CO3JaHUH YYEOHBIX U COLMAIBHBIX TPOCKTOB;

(bopMHUpOBaTH HAYYHBIH THIT MBIIUICHNS, BIaJ€Th HAYYHON TEPMHHOJIOTHEH, KITIOUEBBIMH OHATHSIMU U METOIAMH;

CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON ISSTEIFHOCTH 1 )KU3HEHHBIX CUTYalUsX;

BBISIBJIATH NPUYUHHO-CJICICTBEHHBIE CBS3U U aKTyaJM3MPOBATh 33ady, BBIBUTATH TUIIOTE3y €€ PelIeHMs, HaXOUTh apryMEHTHI JUIS JI0Ka3aTeIbCTBA
CBOUX YTBEPKACHUH, 3a71aBaTh MapaMeTPhl U KPUTEPUH PELICHUS;

aHaJM3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHHUS 3aaull Pe3yJbTaThl, KpUTHYECKH OLICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLEHKY HOBBIM CHTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN ONBIT;

OCYIIECTBIIATH IeJICHAITPABICHHBIN TIOUCK IIEPEHOCA CPEJICTB U CIIOCOO0B JICHCTBUS B TPOPECCUOHANBHYIO CPEy;

YMETh MIEPEHOCHTh 3HAHUS B [T03HABATENILHYIO U MPAKTUYECKYIO 00JIACTH KU3HE e TeTbHOCTH;



yMEeTh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE HJIEH, TIpEeJIaraTh OPUTrHHAIbHbBIC IOAXObl U PEIICHNs, CTABUTH MPOOJIEMBI U 3a/1a4u, JOMYCKAIOUINE allbTePHATUBHBIC PEILICHHSI.

3) paGora ¢ uHpopmanueii:

OPHEHTHPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX MHPOpMaIHK (TeKcTe y4eOHOro oco0Hs, HayqHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIIOBAPSIX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax NaHHBIX, B VHTepHeTe), aHanM3upoBaTh MH()OpMAIMIO Pa3IMYHBIX BHAOB M (OPM MPEACTABICHHS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTH U HEIPOTHBOPEUHBOCTD;

(hopMynHpOBaTh 3alpPOCHl U MPUMEHITHh Pa3IMYHbIC METOJbI MPH MOHCKE W 0TOOpe OMoNormueckoil MHPOpManH, HEOOXOIUMON AJISl BHITOTHEHHUS
y4eOHBIX 3a]1a4;

npuoOpeTaTh OMBIT HCHONB30BaHUSA WHPOPMALUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJIBTYPY AKTHBHOTO HCIIOJIb30BAHMUS
Pa3IMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITETIFHO BEIOMPATh ONTHMAJIBHYIO (popMy IpeacTaBIeHus ONOIOTHYecKoil HHpopMaIiu (CXeMbl, TpaduKH, JuarpaMMbl, TAOIUIBI, PUCYHKU U
pyroe);

WCTONb30BaTh HAYYHBIM $3bIK B KayecTBE CpeICTBa Npu paboTe ¢ Ouojorndeckoil MHpoOpMaLuei: NPUMEHATh XUMHUYECKHE, (HU3HMUECKHE WU
MaTeMaTHYeCKHe 3HAKM M CHUMBOJIBL, (opMyiibl, aO0OpeBHaTypy, HOMEHKJIATypy, HCIIOJIB30BaTh M NPEOoOpa3OBHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJsIIHOCTH;

BJIaJI€Th HAaBBIKAMH PACIIO3HABAHUS U 3AILUTH HH()OPMALUHU, HHPOPMALTMOHHOM 0€3011aCHOCTH JINYHOCTH.

OBJajieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATUBHBIMH 1eCTBUSIMU:

1) oGmenne:

OCYILECTBIISTh KOMMYHHUKAIIMK BO BCeX cdepax KU3HH, aKTUBHO Y4acCTBOBATh B THAJIOTE WJIM JUCKYCCHHU IO CYIIECTBY 00CYKIaeMol TeMbl (yMEHHE
3aJaBaTh BOIPOCHI, BHICKA3bIBaTh CY)KJCHHSI OTHOCUTENIFHO BBIIOJIHEHHS MpeiaraéMoi 3aJauu, YUUThIBaTh HHTEPECHl U COTIaCOBAHHOCTD MO3ULIUHI APYTHX
YYacCTHUKOB JIMAJIOTa WM AUCKYCCUN);

pacno3HaBaTh HeBepOaJIbHbBIE CPENICTBA OOILIEHHUS, HOHUMATh 3HAYEHHE COLMAIbHBIX 3HAKOB, NMPEINOCHIIOK BOZHUKHOBEHHS KOH(IMKTHBIX CUTYaIUi,
YMETh CMArYaTh KOHQJIMKTH M BECTH NEPETOBOPBI;

BJIaJIeTh Pa3IMYHBIMH cII0cOOaMH OOLICHHMS M B3aMMOJICHCTBUS, NOHMMATh HAMEPEHUS APYTHX JIOJAEH, MPOSBIATH YBaKUTEIHHOE OTHOIIEHHE K
cobeceHHUKY U B KOPPEKTHOH popme GpopMyIrpoBaTs CBOM BO3paXKEHNS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eATeJIbHOCTD:

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HMHIMBHIYAIbHOW paOOTHI MpH PEIIeHHH OHWOJOrHYecKOW MHpoOIeMbl, 0OOCHOBBHIBATH
HEOO0XOIMMOCTh IPUMEHEHHSI IPYMIOBHIX ()OPM B3aUMOJECHCTBUS MIPH PELICHUH YyueOHOM 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI ¢ Y4ETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 4JieHa KOJUIEKTUBA;

NPUHUMATh e COBMECTHOM JESATEIbHOCTH, OPraHW30BBIBATh M KOOPJUHUPOBATH JEUCTBUS MO €€ NOCTHXKEHUIO: COCTaBJISTH IJIaH JEHCTBUM,
pacIpenesnsTh PO ¢ YIETOM MHEHUN Y9aCTHUKOB, 00CYXIAaTh PE3yIbTaThl COBMECTHOM PaOOTHI;



OLIEHMBATh KAYE€CTBO CBOETO BKJIZA M KAXKJOT0 YYaCTHHKA KOMaH/bl B OO Pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpeagaraTh HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MTO3UIIMHM HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOW 3HAUMMOCTH;

OCYILECTBISTH O3UTUBHOE CTPATETHUECKOE OBEACHUE B PA3IIMUHBIX CUTYALUSX, IPOSBISTH TBOPUECTBO H BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

OBnafeHue yHUBEPCAJIBHBIMHA PeryJIATHBHBIMH JeHCTBUAMM:

1) camoopranuzamnus:

HCTIONB30BaTh OMOIIOTUUECKUE 3HAHUS JUIs BBISIBJICHUS MPOOJIEM U MX PEIICHHS B )KU3HEHHBIX M YUCOHBIX CUTYalHsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHWH 1IETICBBIE M CMBICIIOBBIC YCTAHOBKU B CBOUX JICHCTBHUSX U MOCTYIKaX IO OTHOIIEHHIO K )KUBOW MPHUPO/IE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOLIUX;

CaMOCTOATCIIbHO OCYIIECTBIATL IMO3HABATCIIbHYIO ACATCIbHOCTDb, BBIABJIATH HpO6JI€MLI, CTaBUTb H (bOpMy.HI/IpOBaTL CcOOCTBEHHbBIE 3aJa4yu B
06pa3OBaTeHbHOﬁ ACATCIIBHOCTH U )KU3HCHHBIX CUTYAlIHAX;

CaMOCTOSITEIBHO COCTABIIATH IJIaH PELICHUS IPOOJIEMbI ¢ YIETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANIOYTECHUI];

JlaBaTh OLCHKY HOBBIM CHTYaLHsIM;

pacimpsATh paMKH y4eOHOTo mpeMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHMBATh IPUOOPETEHHBIN OIIBIT;

C0cOOCTBOBAaTh ()OPMHUPOBAHHIO U MPOSBICHUIO IIUPOKON 3PYAMLUHU B PA3HBIX O0JACTAX 3HAHUI, HOCTOSHHO MOBBIIATH CBOM 0Opa30BaTeNIbHBIN U
KYJIBTYPHBIH yPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHUBHI B AEATEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB LIEIISIM;

BJIaJIeTh HaBBIKAMH I103HABATEIILHON pe(IeKCHU KaK OCO3HAHHS COBEPILIAEMBbIX JCHCTBUN M MBICIHUTENBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU,
WCTIONIB30BaTh NPUEMBI pedIeKCUH 1151 OLICHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHNUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEIIECHUS [0 X CHHKECHUIO;

MPUHUMATh MOTHBBI X apI'YMEHTHI APYTHX MIPH aHAJIHM3€E PE3YJIbTAaTOB AEATEIbHOCTH;

3) npuHsiTHE cefsl M APYTUX:

MPUHUMATE ce0s1, MOHUMAast CBOU HEJJOCTATKU M JOCTOMHCTBA;

MPUHUMATH MOTHBBI U apIYMEHTBI APYTHX MPH aHAJIN3€ PE3YJIbTATOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLINOKH;

pa3BUBATh CIIOCOOHOCTh IOHMUMATh MUP C TIO3UIMH APYTOTO YEIOBEKA.

NPEAMETHBIE PE3YJIbTATDI

[Ipeamernbie pe3ynbraThl ocBoeHust nporpammbl COO mo Ouosnornu Ha 0a30BOM ypPOBHE BKIIIOYAIOT CreNU(HUUYecKre JUisi ydyeOHOro mpeaMmera

«bnonorusy HAay4YHBbIC 3HAaHUA, YMCHUSA U CIOCOOBI ﬂGﬁCTBI/Iﬁ 110 OCBOCHHUIO, UHTEPIIPETAINU U HpeO6paSOBaHI/IIO 3HaHI/II>'I, BUIBI JCATCIILHOCTHU IO IMOJTYUYCHUIO



HOBOTO 3HAHHUSl M MPUMEHEHWIO 3HAHWH B Pa3jIMYHBIX yYEOHBIX CHUTYalHsX, a TaKKe B peasbHBIX XKM3HEHHBIX CUTYalMsX, CBSI3aHHBIX ¢ Ouonorueil. B
porpaMMe MpeIMeTHbIC Pe3yabTaThl MPEACTABICHBI TI0 T01aM 00yUeHHS.

[IpenmeTtHble pe3yabTaThl OCBOCHUS YUeOHOTO mpeamera «buonorus» 6 10 knacce NOIKHBI OTPaXKaTh:

cOPMHUPOBAHHOCTb 3HAHMH O MECTe M PONM OWOJOTMHM B CHUCTEME HAYYHOrO 3HAHHMS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAYyYHOTO MHPOBO33PEHUS, O BKJIAJEC POCCHHCKUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHAIBEHOW TPAMOTHOCTH YeNIOBEKa JJIsl peIlieHHs )KU3HEHHBIX 33/1a4;

yYMEHHUE PacKpbIBaTh COAEPKaHHE OMONOTHYECKUX TEPMHUHOB M MOHSTHUI: JKU3HB, KJIETKA, OPraHu3M, MeTabonn3M (0OOMeH BEILECTB U MpeBpalleHue
SHEPTHUH), TOMEOCTa3 (CaMOperyJIslus), ypOBHEBasK OpraHU3alus )KUBbIX CHCTEM, CAMOBOCIPOM3BEICHHE (PETPOAYKLUS), HACTIEACTBEHHOCTh, U3MEHUYHNBOCTH,
POCT U pa3BUTHE;

yYMEHHUE M3JIaraTb OMOJOTHYeCKHe TeOpuH (KJIETOYHas, XpOMOCOMHAs, MyTallMOHHAs, [EHTpalbHas AOTMa MOJEKYJISIpHO Ouoiorum), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenust (0 IeHTpax MHOTOOOpPa3Ms M MPOUCXOXKISHUS KynbTypHBIX pacteHuit H. V. BaBunosa), ompenensts
I'PaHMLBI UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM,;

YMEHHE BJIQAETh METOJAMH HAy4YHOTO IO3HAHMS B OHONOTMHU: HAONIOJACHWE M ONMMCAHHE XXHUBBIX CHCTEM, IPOLECCOB M SBJICHUH, OpraHu3alus U
npoBeieHNEe OMOJOrMYECKOr0 SKCIEPUMEHTA, BBIABWKEHUE THMIIOTE3bl, BBIIBICHHE 3aBUCHMOCTH MEXIY MCCICAYCMbIMH BEIMYMHAMHU, OOBSICHEHHE
MOJYYEHHBIX PE3YIbTAaTOB, HCIOJIb30BAHHBIX HAYUHBIX IOHATHUI, TEOPUI U 3aKOHOB, YMEHHUE JeNIaTh BHIBOBI HA OCHOBAaHUH IOIY4YEHHBIX PE3yJIbTATOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIC MNPHU3HAKH BUPYCOB, KIETOK NPOKAPHOT M 3YKAPHOT, ONHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB,
0CcOOEHHOCTH TPOLIECCOB: OOMEHA BEIIECTB M MPEBPALICHUS SHEPIHU B KIETKE, (POTOCHHTE3a, IUIACTHYECKOI0 U YHEPIeTHUECKOro 0OMEeHa, XEeMOCHHTE3a,
MHTO3a, MeH03a, OIUI0IOTBOPEHHMS, PA3MHOKEHUS], MHIAMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHATH MOJYYEeHHBIE 3HAHHUS Ui OOBSCHEHUS OMOJIOTMUECKMX MPOLIECCOB W SIBICHWW, A NPUHATHS MPAKTUYECKUX PEIICHUH B
MOBCEAHEBHON U3HU C LIENbI0 oOecreueHst 0€30MacHOCTH CBOETO 3/10POBbsS U 310POBbsI OKPYKAIOLIHX JIIOJCH, COOMI0ICHUS HOPM IT'PaMOTHOT'O TTOBEICHUS
B OKpYXarwollel NpUpOJHON cpede, MOHMMaHHE HEOOXOAWMOCTH UCIIOJIB30BAHUS JOCTIDKEHHH COBPEMEHHOM OWONOrMM M OWOTEXHOJOTMH JUIs
PaLMOHAIBHOTO MPUPOAOTIOIB30BAHHUS;

YMEHHE pellaTh 3JIEMEHTapHble I€HETHYECKHE 33Jadd Ha MOHO- M AWTMOPUIHOE CKPELIMBaHHUE, CLEIUICHHOE HACJIEJOBaHHE, COCTaBIIATH CXEMBI
MOHOTMOPHIHOTO CKpEIIMBaHU AJIS IPeICKA3aHMsl Haciel0BaHUs IPU3HAKOB Y OPraHU3MOB,;

YMEHHE BBIIOIHATH Ja0OpaTOpHBIE U MIPAKTUUECKUE padoThl, COOJII0AATE IpaBuila Ipu paboTe ¢ y4eOHbBIM U 1JaOOpaTOPHBIM 000PYAOBaHHUEM;

YMEHHE KPUTHYECKH OLEHMBAaTh M HMHTEPHPETHPOBATH MH(GOPMALHIO OMOJIOTHYECKOrO COJECp)KaHUs, BKIIOYAIOUIYIO ICEBJIOHAYYHbIE 3HAHMSA W3
Pa3NUYHBIX HMCTOYHHMKOB (CPEACTBa MAacCOBOM WH(OpMALMM, HAayYHO-TIOMYJISIPHBIE MaTepHalibl), ITHUYECKHE AacleKThl COBPEMEHHBIX HCCIICAOBAHHN B
OuosIOTUH, METUIIMHE, OMOTEXHOJIOTHHY;

yMEHHE C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHHS, 000011ast OMOIOTHYEeCKYI0 HH(OPMAILHIO U3 HECKOIBKHX HCTOYHUKOB, IPAMOTHO
WCTIONB30BaTh MOHATHHHBIN anmapaTt OHOIOTHH.

[TpenmeTHbIe pe3ynbTaThl OCBOCHNUS yueOHOTo mpeamera «buonorus» ¢ 11 knacce NOIKHBI OTPAXKATh:



c(OPMHUPOBAHHOCTh 3HAHMK O MECTe M PONM OMOJOTMHM B CHUCTEME HAy4YHOTO 3HAHMS ECTECTBEHHBIX HayK, B ()OPMHPOBAaHHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAYyYHOTO MHPOBO33PEHHS, O BKJIAZEC POCCHHUCKUX U 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJNOTHH,
(YHKIMOHANIBEHOW TPAMOTHOCTH YeNIOBEKa AJISl pellleHHs )KU3HEHHBIX 33/1a4;

yYMEHHUE PACKpBIBaTh COACp)KaHHE OMONOTMUECKMX TEPMWUHOB M TOHSTHH: BHJ, MOIMYJSIWS, TeHOGOHM, SBOJIONMS, ABWXKYIINE CUIbI ((PakTopbl)
SBOJIOIMHU, MPUCTIOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHHE, SKOJOTHUYECKHE (PAKTOPHI, SKOCHCTEMa, MPOIYLEHTHl, KOHCYMEHTHI, PEeAYLCHTHI, LENH
MUTaHMSI, YKOJIOTHYECKas MMpaMuia, OMoreoleHo3, onochepa;

yMEHHUE H3JlaraTh OMOJIOTHUECKHE TeopuH (dBodronMoHHAs Teopus Y. JlapBHHA, CHHTETHYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponsiieBoro cxoactsa K. M. Bapa, uepenoBanus rinaBHbIX HarpaBieHuid U mytei ssomonnu A. H. CeBeprosa, yuenus o Ouocdepe B. 1. Bepnaackoro),
OIPEACIATL 'PaHUIbl UX IIPUMEHUMOCTHU K )KMBBIM CUCTCMAaM,

YMCHUC BJIaACTh METOAAMHU HAYYHOI'O ITO3HAHUS B 6I/IOJ'IOFI/II/IZ HaGHIOIICHI/IC U OIMHUCAHUEC KXUBBIX CHCTEM, IMPOLCCCOB U HBHCHI/Iﬁ, opranusanuvsa nu
IpoBeieHNEe OMOJOrMYECKOr0 SKCHEPUMEHTA, BBIABWKCHHWE T'HIIOTE3bl, BBIIBICHHE 3aBUCHMOCTH MEXKIY HCCIEIYEeMbIMH BEIWYMHAMH, OOBSCHEHUE
MOJYYEHHBIX PE3YIbTAaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHATHUH, TEOPUI U 3aKOHOB, yMEHHUE JeNIaTh BHIBOBI HA OCHOBAHHH IOJTY4YEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIACIATH CYLICCTBCHHbIC NMPHU3HAKU CTPOCHHS OMOJIOIMYECKHX OOBEKTOB: BHOB, NMOIYJISLHH, MPOIYLEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OHMOTEOIeHO30B U SKOCUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEACTBEHHOW M3MEHUYHMBOCTH, €CTECTBEHHOTO 0TOOpa, BUAO00PA30BaHMUS, TIPUCIIOCOOICHHOCTH
OPTaHU3MOB, JIEHCTBUS KOJIOTMYECKUX (PAKTOPOB HA OPTaHU3MBI, IIEPEHOCA BELIECTB M MOTOKA HEPTUU B HKOCHUCTEMAX, aHTPOIOTCHHBIX M3MEHEHUI B
JKOCHCTEMaX CBOEi MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOT€OXUMHUYECKHX IIHKIIOB B Onocdepe;

YMEHUE NPUMEHATh MOJIYYEHHBIC 3HAHHUS JUIS OOBSCHEHUS] OMOJIOTMUECKHX MPOLIECCOB M SIBICHUM, AT HPUHATHS MPAKTUYECKUX PEIICHUH B
MOBCEAHEBHOW U3HU C LIENbI0 oOecreueHst 0€30MacHOCTH CBOETO 3/10POBbsS U 310POBbsI OKPYKAIOLIHNX JIIOJeH, COOMI0ICHUS HOPM IT'PaMOTHOT'O TTOBEICHUS
B OKpy’Karollell NpUpPOAHOM cpene, NOHMMaHHE HEOOXOIUMOCTH HCIIONB30BAHUS JOCTHKECHUH COBPEMEHHOW OWMONOTMHM JJIS  PalHOHAIBHOTO
MPUPOAOIIOIB30BAHUS;

YMEHHUE pelaTh dJIeMEeHTapHble ONOJIOrMYEeCKHE 33/1a41, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB U SHEPTHU B 3KOCHCTEMaX (LeTH TUTaHus);

YMEHHE BBIIOIHATH 1a00paTOpHBIE U MPAKTUUECKUE PaboThI, COOIOAATh TpaBUila Ipu paboTe ¢ y4eOHbIM U 1abOpaTOPHEIM 000PYIOBaHHEM;

YMEHHE KPUTHYECKH OLEHHMBATh M HMHTEPHPETHPOBAaTH MHGOPMALMIO OHOJIOTMYECKOro COJEpKaHUs, BKIIOYAIOLIYIO IICEBIOHAYYHBIC 3HAHUS W3
Pa3NUYHBIX HWCTOYHUKOB (CpPEICTBa MaccOBOW HMH(pOpMalWu, Hay4YHO-TIOMYJISIpHBIE MaTepHajibl), pacCMaTPUBATh TIJIO0ANbHBIE SKOJOTHYECKHE MPOOJIEMbI
COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO31aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS, 000011asi OMOI0rHYecKy0 HH)OPMAILIMIO U3 HECKOJIIBKUX HCTOYHUKOB, PAMOTHO
UCTONb30BaTh MoHATHIHBIN anmnapat ouojornu. TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBO yacos DJIeKTPOHHbIE
I Ne | HaumeHoBaHHe pa3esioB U TeM ‘
(mudposbie)
n/n MporpaMmMbI Bcero Koutpoabusie  IIpakTnueckue
o0pa3oBaTejbHbIE
padoThI padoThI pecypebi




bu6nmoreka IJOK

1 bronori Kak ayka 2 0 05 https://m.edso00.ru/7f41c292
bu6nmoreka IJOK
2 JKuBbIe CHCTEMBI U MX OpraHU3aIHs 1 0 0 https://m.eds00.ru/7f41292
. buomuoreka LIOK
3 XHUMHYECKHI COCTAaB U CTPOCHUE KIETKH 8 0 1 https://m.eds0o.ru/7f41c292
bubnunoreka IJOK
4 AH3HEACSTENBHOCTE KICTRIL ° 1 0 https://m.eds00.ru/7f41c292
5 Pa3MHOXeHrEe 1 UHAUBUAYabHOE Pa3BUTHE 5 0 1 Bubmmoreka [TOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE M U3MEHUUBOCTD 8 0 15 bubmuorexa LIOK
OPraHu3MOB ' https://m.eds00.ru/7f41c292
7 Cenexmust opranu3MoB. OCHOBBI 3 1 0 bubmmorexa [IOK
OMOTEXHOJIOHU https://m.eds00.ru/7f41c292
bubmuorexa LIOK
8 Peseparioe Bpews ! 0 0 https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4
11 KJIACC
KoumnuecTBo yacon DJIeKTPOHHBIE
HaunmMeHoBaHue pa3aesioB U TeM (uu¢posbie)
Ne i/ KoHTpoJbHbIe IIpakTH4yeckue
NMporpamMMsbI Bcero o0pa3oBaTe/ibHbIE
padoThbl padoThI
pecypcsbl
bubmuoreka IIOK
1 IBoMmOIHOHHAs GHONOTHS 9 0 1 https://m.edsoo.ru/7f41cc74
2 Bo3HrKHOBEHME U pa3BUTHE KU3HU HA 9 0 05 Bbubmuoreka LHOK



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
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

3emite https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
3 Opranm3mpl u OKpykarommas cpena ° 1 1 https://m.edsoo.ru/7f41cc74
4 Coo00111eCcTBa 1 IKOJIOTHUECKHE CHCTEMBI 9 1 0 bubmmorexa LIOK
B https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
5 P 2 0 0
C3CPBHOC BpEM https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5
MNOYPOUYHOE NIJIAHUPOBAHUE
10 KJIACC
N KoumuecTBO yacos Jlata JyeKTpOHHbIE HU(POBHIE
, Tema ypoxa Konrpoabneie  IIpakTnyeckue o0pa3oBaTeJIbHbIC
n/n Bcero H3y4YeHUust
padoThI padoThI pecypchbl
bubmmoreka IIOK
1 Buosorust B cucreMe Hayk 1 0 0 07.09.2023 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHMS )KUBOM TTPUPO/IBI.
9 [IpakTnueckas padota Ne 1 1 0 05 bubnuorexa LOK
«MIcnoIp30BaHIEe PA3TUYHBIX METOOB TIPH ' 14.09.2023  https://m.edso0.ru/863e6122
W3YYEeHUU OMOIIOTHIECKUX OOBEKTOBY
3 Buonornueckue cucTeMsl, MPOLIECCH U KX 1 0 0 Bu6nuoreka LJOK
U3y4eHHe 21.09.2023 = https://m.edsoo.ru/863e6564
4 XuMudecKkui cocTaB KiIeTku. Boma u 1 0 0 Bu6nuoreka [JOK
MHHEPAJIbHBIC COJIH 28.09.2023 = https://m.edsoo.ru/863e674e
bubmuoreka LIOK
b . 1
> exicn. Coctan i cTpoeiie Gexkon 0 0 05.10.2023  https://m.eds00.ru/863e6b72



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

DepMeHTHl — OHOJIOTUYECKUE
karanu3atopsl. Jlaboparoprast padora Ne 1

bubmnoreka LIOK

6 «M3yueHne KaTaTUTUYCCKONW aKTUBHOCTH 0.5 12102023 https://m.eds00.ru/863e6b72
(hepMEeHTOB (Ha IPUMEPE AMUIIA3HI WITH
KaTaasbl)»
bu6nmoreka [JOK
! YrreBoeL. Jlummzs 0 19.10.2023  https://m.eds00.ru/863e6870
bubmunoreka LIOK
8 Hyknienropsie knenorst. AT® 0 26.10.2023 https://m.eds00.ru/863e6d5c
9 Hcropus 1 METOAbI U3YUEHUS! KIETKU. 1 bubmmorexa [IOK
Kierounas teopust 02.11.2023  https://m.edsoo.ru/863e6e88
10 KireTka xak memocTHas )KHUBas CHCTEMa 0 09.11.2023
CrpoeHue 3yKapuoTHUESCKON KIETKH.
Jlaboparopnas padota Ne 2 «M3yuenue bubmmorexa [IOK
11 CTPOCHUS KIICTOK PACTCHUIA, JXKUBOTHBIX, 0.5 16.11.2023 https://m.eds00.ru/863e6ff0
rpuboB 1 GaKTePHUil 110 MUKPOCKOTIOM Ha o https://m.edso0o.ru/863e716c
TOTOBBIX MHUKPOTIPENApaTax 1 WX OMHUCAHUEY
bubmmoreka LIOK
12 OOMEH BeMeCTR HilH META00H3M 0 23.11.2023  https://m.eds00.ru/863e766¢
bubmuoreka LIOK
13 orociTes. Xemocirres 0 30.11.2023  https:/m.eds00.ru/863e7c98
14 DHepreTUUecKuii 0OMeH 0 bubmorexa LIOK
P 07.12.2023 = https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKH. J[eneHne KISTKU.
15 gjg; . Haizpa;;)l?{a: 5 1?10:(;\5 I:j HYHKA 0.5 bubmiorexa LIOK
TOAICHIE MITOS © © ' 14.12.2023  https://m.edsoo.ru/863e7dc4

KOpEILIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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https://m.edsoo.ru/863e7dc4

16 Buocuntes Oenka. Peakuust MaTpuaHOTO 0 Bubmuorexa LHOK
CHHTE32 21.12.2023 = https://m.eds00.ru/863e796e
bubnuorexa [IOK
17 Tpancasuus — Guocuutes bera 0 28.12.2023 https://m.edsg).ru/863e796e
Bubmuoreka LHOK
18 HEIIICTOMHELE (OPMEI AKIHIT — BHPYCE! ! 11.01.2024 https://m.eds<]3_}).ru/863e7540
bubmuoreka LIOK
19 DopMbI pa3MHOKEHHSI OPraHU3MOB 0 18.01.2024 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bubmuoreka [JOK
20 Meitos 0 25.01.2024 https://m.edsc]i).ru/863e7f4a
OO6pa3oBaHHe U pa3BUTHE MOIOBBIX KIETOK.
21 OmnonoTtBopenue. JlabopaTopHas pabora Ne 05 bubmmorexa [IOK
4 «M3yueHue CTPOCHHUS TOJIOBBIX KJIETOK HA 01.02.2024  https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOIIpEnapaTax»»
22 WNuauButyansHOE pa3BUTHE OPTraHU3MOB 1 bubamorewa LIOK
08.02.2024  https://m.edso0.ru/863e8436
93 I'eHeTnka — HayKa O HACJIEJICTBEHHOCTH U 0 Bbubmuorexa [JOK
U3MEHYHBOCTH 15.02.2024  https://m.edso0.ru/863e862
24 3aKOHOMEPHOCTH HACIeJOBAaHUS TIPU3HAKOB. 0 bubnuoreka [IOK
MOHOTHOPHIHOE CKPEIIUBAHHE 22.02.2024 | https://m.eds00.ru/863e8878
o5 Jurnbpugnoe ckpemuBanye. 3aKOH 0 bubnuorexa LIOK
HE3aBUCHMOT0 HACJICIOBAHHSI TIPH3HAKOB 29.02.2024 = https://m.edsoo.ru/863e89a4
CuernieHHOe Haclle/IOBaHKE MPU3HAKOB.
5 pommmon nomonoumoron 05 buGmonesa LIOK
07.03.2024  https://m.edso0.ru/863e8c60

JUTHOPUIHOTO CKPEIINBAHUS Y APO30(HIIBI
Ha FOTOBBIX MUKpOIpenaparax»



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e8c60

27 I'eneruka nona. HacnegoBaHnue npu3HakoB, 1 0 0 bubmunoreka LIOK
CIICTUICHHBIX C TTOJIOM 14.03.2024  https://m.edso0.ru/863e8c60
M3menunBocTh. HeHacnencreeHHas
U3MEHYHMBOCTh. JlJaboparopHas padora Ne 6.

28 Uzyuenne moaudukannoHHOR 1 0 05 Bubmuoreka LHOK
U3MEHYHUBOCTH, TIOCTPOEHHUE 21.03.2024 @ https://m.edso0.ru/863e8efe
BapUAIMOHHOIO psifa U BapUallMOHHOM
KpUBOII»

HacnencTeeHHas N3MEHUYNBOCTb.

29 Jlaboparophas padota Ne 7. «AHanu3 1 0 05 bubnuoreka [IOK
MYTaLUid y Ip030(UIIbI HA TOTOBBIX ' 04.04.2024  https://m.edsoo.ru/863e8efe
MUKpOTIperapaTax»

Bu6nmoreka [JOK

30 Fenetiia wenorexa 1 0 1 11.04.2024  https://m.eds00.ru/863e8d78
PeseprHblii ypok. O000IIEHKE 110 TEME

31 «HacnencTBeHHOCTh M M3MEHIHUBOCTH 1 0 0 18.04.2024
OpPTaHU3MOB»

32 Cenek1us Kak HayKa U IpoLece 1 1 0 bubmorexa HOK

25.04.2024 = https://m.edsoo.ru/863e9214

33 MeToabl U TOCTHXXCHHS CETIEKIINH PaCTeHUI 1 0 0 bubmuoreka LIOK
U JKMBOTHBIX 16.05.2024  https://m.eds00.ru/863e9214

34 BroTtexHomorus Kak oTpacib MPOU3BOJICTBA 1 0 0 bubamorexa LIOK

23.05.2024 = https://m.edsoo0.ru/863e9336
OBULIEE KOJIMYECTBO YACOB 110 34 9 8
[MPOI'PAMME
11 KJIACC
Ne KosmuecTBo yacos Jara DieKTPOHHbIE HH(PPOBHIE
Tema ypoka
n/n Bcero Kontpoabubie | IlpakTtuyeckme = HU3YUeHUsI obpa3soBaTe/bHbIe
padoThI padoTsI pecypcsl



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
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

bu6nmoreka [JOK

1 IBOIOIS 1 METOJEI €€ H3yCHiis 0 07.09.2023  https://m.edsoo.ru/863ea20e
bu6nmoreka [JOK
2 Mirkpoopomoms 0 14.09.2023  https://m.edso0.ru/863e9cle
[Momynsiust Kak SIeMeHTapHas €IUHALA
3 BHIa U 3BoJtonwH. JlaboparopHas padota Ne 05 bubmmoreka IIOK
1 «CpaBHeHHE BUIOB T10 ' 21.09.2023 @ https://m.edsoo.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIO»
4 JBwkymiye cuiibl (371eMeHTapHbIe (aKTOPhI) 0 Bubmuoreka [JOK
SBOJIOLINH 28.09.2023  https://m.edso0o.ru/863e9da4
5 EcrecTBeHHBIN 0TOOP M €r0 POPMEI 0 bubamorexa LIOK
05.10.2023  https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOSIIOLUN:
MPUCTIOCOOICHHOCTh OPTaHU3MOB H
6 BUJ000pa3zoBanue. Jlaboparopras pabora 05 bubnuorexa LJOK
Ne 2 «Onucanune npucrnocoOICHHOCTH ’ 12.10.2023  https://m.edso00.ru/863e9fde
opraHusma u € OTHOCHUTEIBHOTO
xapakTepa»
7 Hanpagienus ¥ myTH MaKpO3BOIOIUK 0 bubamorexca LIOK
19.10.2023  https://m.eds00.ru/863e9cle
8 HeoOpatuMocTh BOJIOIUU 0 96.10.2023
9 HcTopus xu3HU HA 3eMiie B METO/IbI €€ 0
W3YUICHUS 09.11.2023
10 T'unoressl NPOUCXOXKICHUS KU3HU Ha 3eMIie 0 bubmmorexa [IOK
16.11.2023  https://m.eds00.ru/863ea5a6
11 PasBuTHe %u3HU Ha 3eMJIe 110 3paM U 0 Bbubmuorexa LHOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

neproiam 23.11.2023 = https://m.edsoo.ru/863eabbe
12 CoBpeMeHHas CHCTeMa OPraHuYeCcKOro 0 Bubmuorexa LHOK
MHpa 30.11.2023 | https://m.edso0.ru/863ea48e
13 DBOJIOIMS YeJIOBEKa (aHTPOIIOTEHE3) 0 BH@I_HOTeKa LOK
07.12.2023  https://m.edsoo.ru/863eac2c
14 JBwxyuiue cuisl (pakTopsl) aHTPOIOreHe3a 0 14.122023 Egg;iﬁiﬁii?ﬁls 63eaddd
15 OCHOBHBIE CTaJ1H 3BOJIIOLIMHU YeJIOBEKa 0 91.12.2023
16 Hcropus pa3BuTHs IpeICTaBICHUN 00 0 bubmmorexa [IOK
3BOJIOIHH 28.12.2023  https://m.eds00.ru/863e9570
17 UYenoseueckue pacsl U IPUPOIHbIE 0 Bubmuoreka [OK
aJjalTally YeIoBeKa 11.01.2024  https://m.edso0.ru/863eaea2
PeseprHblii ypok. O000IICHKE TI0 TEME
18 ;g\j;:fKHOBeHHe 1 Pa3BUTHE XU3HU HA 0 18.01.2024
19 OKOJIOTHUs KaK HayKa 0 95.01.2024
20 Cpelibl 0OMTaHUS U SKOJIOTHIECKUE 0 bubnuorexa LOK
(baxTops 01.02.2024  https://m.edsoo.ru/863eafec
Abuornueckue dakropsl. JlabopaTtopHas
pabora Ne 3. «Mopdosioruniueckue
21 OCOOCHHOCTH PacTEeHUIl U3 Pa3HBIX MECT 05 bubnuorexa LOK
oburanusy. JlabopatopHas padota Ne 4. 08.02.2024  https://m.edsoo.ru/863eb10e
«BrnusiHMe cBeTa Ha POCT U pa3BUTHE
YEpPEHKOB KOJIEyCcay
22 BuoTtnyeckue pakTophl 0 bubamorexa LIOK
15.02.2024  https://m.edso0.ru/863eb348



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
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DKOJIOTHYECKUE XapPaKTEPUCTHKHU
nomyssanuu. [Ipaktudeckas padota Ne 2

23 «IToacuéT NIOTHOCTH MOMYALUI pa3HbIX 05 22.02.2024
BUJIOB PaCTEHUI»
bubmnoreka LIOK
24 Coobutectsa OpraiismoB — GHoueros 0 29.02.2024 = https://m.edso0.ru/863eb46a
bu6nmoreka [JOK
25 IKOIOTHHECKHE CHCTEMBL (JKOCHCTEMEN) 0 07.03.2024 |  https://m.eds00.ru/863eb46a
) gczo(]ijIeeEOK:?,aTeZH 3KOCI/IC(3T§vM;I. ) . BuGmorexa LIOK
KOTIOTIHCCICHE THPAMILIBL. T-BOHCTE 14.03.2024  https://m.edso0.ru/863eb5fa
skocucteM. Cykueccus
27 [IpuponHbIe SKOCUCTEMBI 0 91.03.2024
28 AHTpOIIOTEHHBIE SKOCUCTEMBI 0 04.04.2024
29 buocdepa — rmobanbHas 3xocucTeEMa 0 bubnuorexa LJOK
3emu 11.04.2024  https://m.edso0.ru/863ebb5e
OCHOBHBIE 3TaIlbl BOIIOINN PACTUTEIEHOTO
30 Y J)KUBOTHOTO Mupa. [IpakTiueckas pabora 05 Bbubmuorexa [JOK
Ne 1 «M3ydeHue ncKomaeMbIX OCTaTKOB ' 18.04.2024  https://m.edsoo.ru/863ea8bc
pacTEeHUA 1 )KUBOTHBIX B KOJUICKITUSIX)
31 3aKOHOMEPHOCTH CYITICCTBOBAHUS 0 bubnuoreka [IOK
ouocheps 25.04.2024 = https://m.edsoo.ru/863ebd16
32 YenopeuecTBO B Orochepe 3emiu 0 16.05.2024
33 Cocyl1iecTBOBaHHE MPUPOJIBI U 0 bubmmoreka [IOK
YeJI0BeYeCcTBa 20.05.2024 = https://m.edsoo.ru/863ebale
34 PesepeHelit ypok. O6001IEHUE TEMBI 0
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https://m.edsoo.ru/863eba1e

«Coo01116CTBA U SKOJIOTUYECKUE CUCTEMBD) 23.05.2024

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

34 2 2.5

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Tonomapéra U.H., Kopaunosa O.A., Jlomununa T.E.; nox penaknueii [Tonomapésoit .H., O01mecTBo ¢ OrpaHuYeHHOM
otBeTcTBeHHOCTHIO M3narensckuii neaTp « BEHTAHA-I'PA®»; AkmonepHoe obmiectBo «M3natenberBo «lIpocBemenue»
METOAUYECKHUE MATEPHAJIBI IJI51 YUYUTEJIA
BHUOJIOTI'UAL.

PEAJIN3ALIVIS TPEBOBAHUI ®I'OC

CPEJHET'O OBLIET'O OBPA3OBAHUIA

MeTomuieckoe mocoOue JUTsl YIUTeNs

ITon penaxumeii JI. A. [TapuryTuHoit

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

https://biomolecula.ru/

http://medbiol.ru/

https://www.sbio.info/
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