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INOACHUTEJIBHASA 3AIINCKA

[lpu pa3paboTke HpPOrpaMMbl MO OWOJOTHH TEOPETHUECKYI0 OCHOBY JJIsl OIpEaeIICHUS
MOAXOM0B K (OpMHUpPOBaHMIO CcOAEp)KaHHUA yueOHOro mpeamera «buomorus» cocTraBuUiu:
koHuentyanbHsle nonoxeHuss PI'OC COO o B3auMOOOYCIIOBIECHHOCTH LEJEH, Ccolep:KaHus,
pe3yJbTaTOB 00y4YEeHHs ¥ TPEOOBAHUN K YPOBHIO MTOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 001IMX
HEeNsAX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CpEIHEro OOIIero
oOpazoBanusi B Poccuiickoii @enepanuu, a Takke MOJOXKEHUS O croenuduke Ouonoruu, eé
3HAYCHUU B IO3HAHUU >KUBOM MPHUPOJIBI U 00ECTICYCHUH CYIIECTBOBAHMS YEIOBEUECKOTO 00IIECTBa.
CornacHo Ha3BaHHBIM ITOJIOKEHUSAM, ONPECTICHBI OCHOBHBIE (PYHKIIMU MPOTPAMMBI 110 OMOJIOTUU U
€€ CTpyKTypa.

[TporpamMma mo Ouosoruu AaéT MPENCTaBICHHE O IENsAX, 00 oOmel cTpaterun OOydeHUs,
BOCIUTAHUS U PA3BUTHs 00yUaIOLIUXCsI CPeACTBaMH yueOHoro npeamera «buonorusy, onpeaenser
00s13aTeNIbHOE TIPEAMETHOE COAEPIKaHUE, €ro CTPYKTYpY, paclpeseieHue Mo paszenam U TeMaw,
PEKOMEHIyeMYIO TIOCTIEI0BATEIbHOCTh U3YyYCHHs y4eOHOr0 MaTepraia ¢ yuéTOM MEXIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH OOpa30BaTEIbHOTO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

B mporpamme 1mo OMOIOTHH TaKXKe YYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHbIM U TpPEIMETHBIM pe3ylibTaraM 0O0ydeHHUs B (OPMUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIBHON  JCSITEIbHOCTH/YICOHBIX — JICHCTBUM  OOy4Jaromuxcs 10 OCBOCHHIO
coJiepkaHusl OMOJIOrH4YecKoro oOpa3oBaHusl.

B mporpamme mo Owmonormu (1011 kmaccel, 6a30BBIil YpOBEHb) peann30BaH MPHHIIUI
MPEEeMCTBEHHOCTH B M3y4eHHHM Ouonoruu, Onaromaps dYeMmy B HEll mpocMaTpuBaeTcs
HANpaBJICHHOCTh HA pPa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  ILEHHOCTHBIX  OPHUEHTAlMil  JIMYHOCTH,  HKOJIOTMYECKOTO  MBIIUICHHUS,
NPECTaBICHUN O 30POBOM 00pa3e KU3HU U OEPEKHBIM OTHOIIEHUEM K OKPYIKArOIIeH MPUPOIHOH
cpene. [loaToMy Hapsiy ¢ u3ydeHueM oOIIeOMOIOrMYECKUX TEOPHid, a TaK)Ke 3HAHUNW O CTPOCHHUU
KUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IIPOTEKAIONIMX B HHUX MPOIECCOB B
nporpaMMe 1o OHOJOrMM YAEJIeHO BHHUMAHHE UCIOJNb30BAaHUIO TMOJYYCHHBIX 3HaHUHA B
MOBCEHEBHON IKM3HHM ISl PEIICHWS TPUKIATHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMI  YelOBEKa,  MEIUKO-TeHETHYECKOTO  KOHCYJIbTHPOBAHMUA,
00OCHOBAaHHS JKOJOTHYECKH IIETIECOO0Pa3HOTO TOBEICHHS B OKpYKAIOUIEW NPUPOIHOW cpene,
aHau3a BIUSHUS XO3AWCTBEHHOH JEATEIbHOCTH YEIOBEKAa Ha COCTOSHUE MPUPOJHBIX U
HCKYCCTBEHHBIX OJKOCHCTEM. YCWICHHWE BHHMAaHHUS K MPHUKIATHONW HANpaBIEHHOCTH Y4eOHOTO
npeamera «buonorus» MpoAMKTOBAHO HEOOXOAMMOCTBIO O0ECHEUEHUs YCIOBHUH Ui peIIeHUs
OJTHOW M3 aKTyaJbHBIX 3a]la4 IIKOJIBHOTO OMOJOTHMYECKOTO O0pa3oBaHMsI, KOTOpas MpEAIoaraet
dopmupoBaHne y OOy4YarOUIMXCS CIOCOOHOCTH aJalTHPOBAaThCS K HW3MEHEHHSM JUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OnHa
oOecnieunBaeT (opmupoBaHHE Yy OOy4aIOLIUXCS MPEACTABIEHUNM O HAyYyHOW KapTUHE MHpa,
pacupsieT 1 0000I1aeT 3HaHUS O >KUBOM MpuUpoje, €€ OTIMYUTENBHBIX MPU3HAKaX — YPOBHEBOM
OpraHu3alliil H DBOJIIOIUH, CO3MaéT YCIOBUS JUIA: TO3HAHWS 3aKOHOB JKHUBOW TPHUPOIHI,
dopmupoBaHus (PYHKIIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO W Oe3omacHoro obpasza
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHUBOU MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHne GMOJIOTHS UMEET TaKXkKe JJIsl PeLIeHUs BOCHUTATENbHBIX U Pa3BUBAIOIINX
3amay cpeaHero oOmiero o0pa3oBaHUs, CONMATM3AIMU oOydaromuxcs. M3ydenue Owomorun
oOecrieynBaeT yciuoBHA JUIS  (OPMHUPOBAHUS HMHTEIJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX U
WH(POPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYPHI, CHOCOOCTBYET WHTETPAIIUN OHOIOTHIECKHX
3HaHUH C MPEICTaBICHUSAMU M3 JPYrUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (U3UKU, XMUMUU U
reorpadun. Ha3BaHHBIE TOJNIOKEHUS O TMpenHa3HAUYEHUH Y4eOHOro mpenmera «buomorus»
COCTaBWJIM OCHOBY JUIsl OTIPENIENIeHUs MOAXO0I0B K 0TOOPY M CTPYKTYPHUPOBAHUIO €T0 COJEepIKaHU,
NPEICTaBJICHHOTO B IIPOrpamMMe 1o OMOJIOTHH.



Ot60p comepkanust yaeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypOoCOOOPa3HOro IMOAXO0/Aa, B COOTBETCTBHUM C KOTOPHIM OOYYaromiuecs TOJIKHBI
OCBOUTH 3HAHUS M yMEHUS, 3HAYMMbIe JUI1 (OPMHUPOBAHUS OOIIECH KYyJIbTYpBI, ONpPENEISIOIINe
aJIecKBaTHOE TIOBEJCHHE UYEJIOBEKa B OKpYXKAloIIeW MNPUPOAHOM cpele, BOCTpEOOBaHHbBIE B
MOBCEIHEBHOM JKU3HU M TPAKTHYECKOH NesTeNbHOCTH. Oco00e MECTO B ITOWM CHCTeME 3HAHUI
3aHUMAIOT 3JIEMEHTHI COJIEP)KAHUS, KOTOPBIE CIIy)KaT OCHOBOM i1 ()OpMUPOBAHUS NPEICTaBICHUN
O COBPEMEHHON E€CTECTBEHHO-HAyYHOW KAapTUHE MHMpA U IIEHHOCTHBIX OpPUEHTALMSIX JMYHOCTH,
CIOCOOCTBYIOLIUX F'yMaHU3alMHU OMOJIOTHYECKOT0 00pa30BaHUsl.

CrpyKkTypupoBaHue cOAep)KaHUs Y4eOHOro Marepuaja B IporpaMme 1O OHOJIOTUH
OCYIIECTBIICHO C y4€TOM MPHOPUTETHOIO 3HAYEHHUS 3HAHUKW OO0 OTIMYUTEIBHBIX OCOOEHHOCTSX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOW OPTaHMU3ALUU U 3BOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yuebHoro npeameta «buoaorusy BbIIEIEHBI CIEAYIONINE CoAepKaTeNbHbIe JIMHUU: «bruosorus xak
Hayka. MeTronbl HaydyHOro mo3HaHus», «KieTtka kak Omojormueckas cucrema», «OpraHmsm Kak
Ouosnoruueckas cuctema», «Crucrema 1 MHOrooopasue OpraHuyecKoro Mupa, « IBOIOIUS KUBOI
MPUPOBD, «IKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp wu3yueHus yuebHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00yYaromuMUCs 3HAaHUSIMH O CTPYKTYPHO-()YHKIIMOHAJILHOW OPTaHU3alliy KHUBBIX CHCTEM PAa3HOTO
paHra u mpuoOpeTeHue yMEHUN UCTIONIB30BaTh ATH 3HAHUS JJISl TPAMOTHBIX JICHCTBUI B OTHOIICHUU
00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX TTPOOJICM.

Joctuxenne uenu wu3ydeHus ydeOHoro rmpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE O0YYAIOIUMUCS CHUCTEMbI 3HAaHUN O OMOJIOTUYECKUX TEOPHUSX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIaX, CIYKAIUX OCHOBOU JUIsl (JOPMHUPOBAHUS MTPEICTABICHUN
0 €CTECTBEHHO-HAYYHON KapTHHE MUpPA, O METO/IaX HAyYHOTO MO3HAHMsI, CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSIX JXHBBIX CHCTEM pPa3HOTO YPOBHS OpPTaHW3aIlUH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX UCCIIEJIOBAaHUIX B OMOJIOTHY;

dopMupoBaHue y OOy4yaroUMXcs I03HABATENIbHbIX, HWHTEUIEKTYAJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpoliecce aHalv3a JaHHBIX O MyTSAX Pa3BUTHA B OMOJOTMHM HAayYHBIX B3TJISIOB,
UJIeN ¥ TIOJIX0/I0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHUE Yy 00yvarouuxcs o0Iie KynbTypbl, QYHKIIMOHATBHON TPaMOTHOCTHU, Pa3BUTHE
yMEHUN OOBSCHATH M OLICHUBATh SIBIICHUS OKPYKAIOIIETO MHUpPA >KUBOW MPHUPOJBI HA OCHOBAHUU
3HAHW U OTBITA, MOJYYEHHBIX IPU U3YYEHUH OMOJIOTHH;

¢dopMupoBaHue y OOy4aroUMXcsd YMEHUN WUIIOCTPUPOBAaTh 3HAYEHHE OHOJOTHYECKUX
3HAHUM B MPAKTHUYECKOW JESATENBHOCTH YEJIOBEKAa, pPa3BUTHUU COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTAHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM JKMBOW MPUPOJIBL,
HE0OXOIUMOCTH OEepeXKHOr0 OTHOIICHHS K HEM, COOJIIOJIEHUsI ITUUECKUX HOPM IMpU MPOBEACHUU
OMOJOTUYECKHX UCCIIeIOBAHMIA;

OCO3HAHME IEHHOCTHU OMOJOTMYECKMX 3HAHUW JJIsi MOBBILIEHUS YPOBHSI 3KOJOTHYECKOMN
KYJIBTYPBI, UIs1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MpUMEHEHNE TMPUOOPETEHHBIX 3HAHWW W YMEHUW B TIOBCEJIHEBHOM >KM3HU ISl OIICHKHU
MOCJEICTBUM CBOEH JEATENbHOCTH 110 OTHOILICHHWIO K OKpYKalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obuiero obpazoBanus «buonorusi», uzyyaemas Ha 0a30BOM YPOBHE,
ABIIeTCS 00fA3aTeNbHBIM Y4YeOHBIM TNPEIMETOM, BXOJSAIIMM B COCTaB MNPEAMETHOM o0jacTtu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

st u3ydeHust OMOJIOTUM Ha 0a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHuUsi OTBOIUTCA 68
gyacoB: B 10 kmacce — 34 gaca (1 gac B Hezneno), B 11 kimacce — 34 gaca (1 yac B Heneno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHMOJIOTMM C OOIICCTBCHHBIMH, TEXHHUYECKHMMH U JPYTHMH
€CTeCTBEHHBIMU HayKamH, Quiocodueil, 3THUKOHM, 3CcTeTMKOM u mnpaBoMm. Ponp Ouonoruu B
(GhopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYECKUX HAYK.

MeToapl MO3HAHUS KUBOW MPUPOJBI (HAONIIONEHUE, SKCIIEPUMEHT, OMUCaHhe, U3MEpEeHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOIBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

[Tpaktueckas pabora Ne 1. «Mcmonb3oBaHHWe pa3IUYHBIX METOAOB MPU H3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT n3ydeHus: 6uonaoruu. OTINYHe KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucreM U HX pa3HoOOpasue. YPOBHM OpraHu3aldd  OHOCHCTEM:

MOJIEKYJISIPHBIN, KJICTOYHEIH, TKaHCBEIH, OpraHu3MEHHBIH, MOMYJISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOC(hHEPHBIH.
JdemMoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHBIE MpPHU3HAKK KU3HM», «YPOBHU OpraHU3alMy >KHUBOM
PUPOIBI».

Ob6opynoBanue: moaens Mojiekyisl JJHK.

Tema 3. XumMuvecKkuii cocTaB U CTPOECHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMMHUYECKHUE DJIEMEHTBI: MAaKpO3JIEMEHTHI, MUKPOIIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@DyHKIMY BOJBI 1 MUHEPAJIbHBIX BelecTB B KieTke. [logaepxkanue ocMoTrueckoro 6anaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHUHOKHCIOTE — MOHOMEPHI OenkoB. HesameHumsble u
3aMEHUMbIE AMUHOKHUCIOTHl. AMHUHOKUCIIOTHBIN COCTaB. YPOBHH CTPYKTYPbl O€TKOBOW MOJIEKYJIbI
(mepBUYHas, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMUYECKUE CBOMCTBA OEIKOB.
buonorndeckue GpyHKIUN OENKOB.

®epMeHThl — Ouosormueckue katanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  crneuuduuHocte.  Kodepmentsl.  Butamunbl.  Omnuumss  (pepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoabl: MOHOcaxapusl (IJIIOKO3a, pubo3a M J1e30KCUpud03a), Aucaxapujibsl (caxaposa,
JAKTO3a) W TMOoJucaxapuasl (Kpaxmani, TJIWUKOTeH, [eJUToo3a). buonornyeckue GyHKIMHA
YIJIEBOJIOB.

Jlununper:  Tpurmuuepuabl, ¢ocoaunuasl, crepounsl. ['mapodpunbHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIUAOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotrel: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX KHUCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenune n pynkunu PHK. Buast PHK. AT®: crpoenue u gyHKuuu.

[{utonorus — Hayka o kjerke. Kinetounas Teopust — npuMep B3auMOAEHCTBHS uei u pakToB
B HAyYHOM IMO3HAHUU. MeTo/1bl U3y4eHUS KIETKH.

Knerka kxak nemoctHas kuBas cuctema. OOILIMe MPU3HAKU KIETOK: 3aMKHYTas HapyXKHas
MemOpaHa, mosekynsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.

Tumbl KJIETOK: JyKapuoTWdeckas U  mpokapuotruyeckas. (OcCOOEHHOCTH  CTPOEHHS
npokapuotnyeckoil kietku. Knerounast crenka Oaktepuil. CTpoeHHE SyKapUOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIbHON, )KUBOTHOM U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIHKC, WX (YHKLUH.
[Tnazmatnueckass mMemOpana, e€ cBoiictTBa W (Qynknuu. IlurormazmMa w €€ OpraHoOWIBI.
Onnomem6Opanubie opranounsl kinerku: DIIC, ammapat ['onbmku, nuzocomsl. [lomyaBTroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHAPUH, IutacTusl. [IponcxoxaeHne MUTOXOHAPUN U IutacTul. Buast
wiactua. HememOpaHHble OpraHOHMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTpP, IEHTPHUOIIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUAOB KIETKU. BKirtoueHus.

Anpo — perynaTopHblii LeHTp KieTku. CTpoeHue siapa: sjepHas 000J04Ka, Kapuollia3Mma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, .
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne  XMMMYECKUX  JJIEMEHTOB B HEXHUBOM  IIPUPOIE»,
«Pacnipenenenne XUMAYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuubr u cxembl: «llepmomuyeckass Tabnwma XUMHYECKHX OJIEMEHTOBY», «CTpoeHHe
MOJIEKYJIbl BOJbI», «buocunres Genka», «CTpoeHue MoieKkyiabl Oenka», «CtpoeHue depmeHTay,
«Hyxkneunossie kuciotel. JJHK», «Ctpoenune monexyinbsr AT®O», «CtpoeHne 3yKapuOTHUYECKOU
KieTkn», «CTpoeHue 3>KMBOTHOM KIETKM», «CTpOEHHME pacTUTENbHOU KIETKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIUnuasn».

OO6opynoBaHue: CBETOBOW MMKPOCKOI, 00OpylOBaHME JUIsl HpPOBENEHUS HAOIIOJCHUH,
U3MEPEHUH, DKCIEPUMEHTOB, MHKPOIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «V3yueHue KaTalUTUYECKOH AaKTMBHOCTH ()epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTajaasbl)».

JlaGopatopHas padota Ne 2. «/3yueHune cTpoeHus KIETOK pacTeHU, )KUBOTHBIX U OaKkTepuit
[10J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OIMHCAHUEN.

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, UM METa0oau3M. ACCUMMIIALUS (TNTACTUYECKU OOMEH) U JTUCCUMMIISILINS
(oHepreTnyeckuii OoOMEH) — JBE CTOPOHBI €AMHOrO Iporecca Mmerabonusma. Poiab 3akoHOB
COXpaHEHHUs BEILLECTB U SHEPTrUU B IOHUMaHUU MeTabosn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(dHBIM M rereporpodHbiif. Ponb ¢depmeHTOB B 00MeHe
BEIIECTB U MIPEBPALIEHUH SHEPTUHU B KIIETKE.

®ortocunte3. CBetoBas M TemMHOBas (a3sl  (oTtocuHTeza. Peakuum ¢dorocuHTe3a.
D¢ dekTuBHOCTh PoTocHHTE3a. 3HaUeHne (HOTOCHHTE3a s KU3HU Ha 3emuie. BrnusHue ycioBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UpPYIOIUe OakTepuu. 3HAYCHUE XEMOCHHTEe3a JUIsl JKU3HU Ha
3emute.

DHepreTudeckuil 0OMeH B KJeTKe. Paciienyiennue BemecTs, BbIIEICHHE U aKKyMYyJIHUPOBaHUE
HEPTUU B KJIETKe. OTambl HJHEpreTudyeckoro oobmeHa. Inmkonu3. bpokeHue M ero BUIbL.
Kucnoponnoe oxucienue, Wik KileToyHoe nbixaHue. OkuciautenbHoe GHocPoprinpoBaHUe.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

Peakuun w™arpuunoro cunre3a. ['‘enernueckas wunbpopmanus u JHK. Peanuzanus
reHeTH4eckol uHdopmanuu B kieTke. ['eHeTHueckuit koa M ero coiictBa. TpaHckpumius —
Matpuuabli cuHTe3 PHK. Tpancnsamus — OuocuuTe3 Oenka. Dtambl TpaHcisuuu. KoaupoBaHue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Hexnerounsie ¢popMmbl xu3Hu — Bupychl. Mctopust otkpeitust Bupycos (. W. ViBaHOBCKuit).
OcCOOeHHOCTH CTpOEGHMS W KM3HEHHOro LuKiIa BHpycoB. bakrtepmodaru. bonesnu pacrenuii,
JKUBOTHBIX W YE€JOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmynonedunura yenosexka (BUY) —
Bo30yautens CIIM/la. OOparHast TpaHCKpHUILMS, peBepTaza M uHTerpasa. Ilpodunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHHIA.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konsnos, /. 1. UBanoBckui, K. A. Tumupsizes.



Tabmuie! u cxembl: «Tunel mutanus», «Metadonuzmy», «MHUTOXOHAPHU», «DHEPTETUUECKUN
obmen», «Xmoporact», «®orocuntesn, «Ctpoenue JIHK», «CtpoeHue u (QpyHKIIMOHHpPOBAHHE
reHa», «CuHrte3 Oenmka», «[eHeTmdeckwii Kom», «Bupyce», «bakrepuodarm», «CTpoeHue u
»ku3HeHHbIH ki Bupyca CITM/la, 6akrepuodaray, «Permmukamms JJHK».

O6opynoBanue: monenu-anmvkamuu «Yasoenne [IHK wu tpanckpunuwms», «buocunres
oenkay, «CTpoeHue KIETKH», Mosienb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHUe M HHAMBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

Kierounplid mWKI, WIM >KU3HEHHBIM UWKiI KieTku. WHTepdasza m mwuto3. Ilpomeccsr,
npotekaromue B uHTepdasze. Perumkamus — peakums matpuunoro cunte3a JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTHUN. JIUTJIOMIHBIA M TaIUIOMJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. LluTomoruueckue OCHOBBI PA3MHOKEHUS U WHIAUBUIYAJTIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xknetku — muro3. Craguu murtosa. Ilponeccsl, npoucxoasiye Ha pa3HbIX CTaIUsIX
MHUTO3a. BHOJIOrHYecKuii CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMBl pa3MHOXKEHUS OPraHU3MOB: OECIONIOe U MOJIOBOE. Buabl 6ecrnonoro pa3MHOKEHUS:
JICJICHUE HaJIBOE€, IOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHUE, BETETATUBHOE
pa3MHO)KeHue. IcKycCcTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECI0I0TO.

Meiio3. Cranuu wmeio3a. Ilpoueccsl, mpoucxonsdiiue Ha craausx Menosa. I[loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MENO03a.

["amerorenes — mporiecc oOpa3oBaHUs MOJIOBBIX KIIETOK Y XKUBOTHBIX. [l0JOBBIE Kene3bl:
CeMEHHUKN W sSUYHUKUA. OOpa3oBaHWE M pa3BUTHE TOJOBBIX KIETOK — TaMeT (CHepMaTO30H,
AWILIEKIIeTKa) — crHepMaTtoreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHS  SIMIIEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBHOE Pa3BUTHE (IMOpUOTeHe3). DTambl
AMOpPHOHAIILHOTO PA3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX: JIPOOJIEHHE, TacTPYJSILMs, OpraHOIeHEs.
[TocToMOproHaNIbHOE pa3BUTHE. THUNBI MOCTIMOPHOHANBHOTO PA3BUTHUS: TMpsIMOE, HEMpPIMOe
(MuumHOYHOE). BnmsiHue cpenpl Ha pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pazButue pactenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHM, CTaJuH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumel 1 cxembl: «DopMbl pa3MHOXKEHHUS OPraHU3MOBY», «/[BOitHOE OIUIOJOTBOpEHHE Y
[IBETKOBBIX PacTeHHi», «BereratnBHOE pa3sMHOKEHUE pACTeHHI», «[lereHue kiueTku OakTepuii,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHHe XpomMocoMbl», «Kierounslii mukiy, «Pernnmkanus
JHK», «Mutos», «Meno3», «IIpsmoe n HenpsMoe pa3BUTHE», «I'aMeTOreHe3 y MIIEKOIMUTAIOIUX U
yesoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrnepMaTo30Uibl MIJIEKOIUTAIOLIETO»,
«Siueknerka muekonuraromero», «KapruokuHes B KJIETKax KOpEIIKa JyKay, MarHUTHAs MOJEIIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Jlabopatopuast pabora Ne 3. «HaGmromenne MyuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax.

JlaGopatopnast pabora Ne 4. «/3ydeHme CTPOCHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

Tema 6. HaciiencTBeHHOCTHh M U3MEHYUBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum reHeTuku. Vcropusi pa3BUTHS TeHETUKH. Ponb nuroioruu u
AMOPHOJIOTHH B CTAHOBJICHHHM T€HETHKH. BKiIam poCCHUUCKMX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToAbl TeHETUKH (THOPUIONOTUYECKH, IUTOTCHETHYECKU, MOJEKYIsSIpHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUYECKUE MOHATHS. | eHeTHueckas CUMBOJIMKA, HUCIIOJIb3yeMasi B
CXeMax CKpellrBaHuM.



3aKOHOMEPHOCTH  HacJIeOBaHMWs ~ IPU3HAKOB,  ycTaHoBieHHble .  Mennenem.
MonHoruOpuaHOe CKpeluMBaHue. 3aKOH eAMHO0-00pa3usi THOPUIOB mepBoro mokojeHus. [IpaBuio
JOMMHHMPOBaHMsI. 3aKOH paclleIeHus pu3HakoB. ['unoresza uncrorsl ramer. IlonHoe u HenosHOE
JTOMUHHUPOBAHHUE.

Jurubpuanoe  cKpemuBaHHE. 3aKOH  HE3aBHCHMOTO  HACJIEJOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPUAHOTIO CKpEIIUMBaHUsA. AHAIM3MPYIOIIEe CKpelldBaHUe.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPEIEIIEHHs TEHOTUIIA OCOOU.

CueruieHHOe  HacjienoBaHWe mnpu3HakoB. Pabora T. Moprana 10  CIEIUICHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEPA.

XpOoMOCOMHas TeOpHsl HACJIEICTBEHHOCTH. | eHeTHUecKne KapThl.

['eneruka moma. XpOMOCOMHOE OIIpENEICHHUE I0J1a. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporamMeTHble opraHnu3Mbl. HacnenoBanue npu3HaKoB, CHEIUIEHHBIX C TIOJIOM.

N3meHunBOCTh. Bubl M13MEHYMBOCTU: HEHACIEACTBEHHAs U HACJIEACTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHUYMBOCTH.  XapaKTepUCTHKAa  MOAU(PHUKAIMOHHON  M3MEHYMBOCTH.
Bapuanvonsslii psa u BapuanuonHas Kpubas. Hopma peakiuum npusHaka. KoinmdecTBeHHBIE U
KaueCTBEHHbIE PU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW H3MEHYMBOCTH.

HacnencrBenHasi, wiyM TEHOTHUIIUYECKas, M3MEHYMBOCTh. KoMOWHATHBHAs H3MEHYUBOCTH.
Meiio3 u T1ONOBOM mpolecc — OCHOBA KOMOMHATHBHON HM3MEHYMBOCTH. MyTallOHHAs
u3MeHunBocTh. Kilaccupukauus MyTaluil: Te€HHblEe, XpPOMOCOMHBbIE, TreHOMHble. YactoTa u
OpUYMHBL MyTanuid. MyTtareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACIEICTBEHHOMN
n3MenunBocty H. . BaBunosa.

BHesiepHas Haci1eICTBEHHOCTh U U3MEHYUBOCTbD.

I'enetuka 4enmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABl TE€HETUKHM YeEJIOBEKa:
reHealoTHYecKuii,  ONM3HEIOBBIN, LUTOTEHETUYECKHH,  OHMOXMMHYECKUN,  MOJEKYISIpPHO-
reHetuyeckuil. COBpEMEHHOE OIpe/AeeHUEe TIEHOTUIA: I[IOJIHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIUPOBaHUWE, B TOoM uucie ¢ mnomoinsio [IIP-ananuza. HacneactBennble 3a0osieBaHUA
YyeJioBeKa: FeHHbIE 00J1€3HU, O0JIE3HU C HACJIEICTBEHHON IMPENpacloiIokKEeHHOCThIO, XPOMOCOMHbBIE
6one3nn. Comaruyeckue M reHepaTuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpMHLIMIBI 310pOBOTO
o0Opa3a HU3HU, JUArHOCTUKH, MPOQUIAKTHUKUA U JI€UEHUs TeHeTHYecKux Oose3Hell. Menuko-
IeHETUYECKOEe KOHCYJIbTUPOBAaHHE. 3HAU€HHUE MEAMLMHCKOW TEHETHKH B MPEIOTBPAIICHUU U
JICYUEHUHU TeHETUYEeCKNX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBuios.

Tabmunel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHWE U €ro IMTOI€HETUYECKash OCHOBa»,
«3aKOH paclIeIIEHHUs ¥ ero [UTOreHeTHYecKasi OCHOBa», «3aKOH YMCTOTHI TaMeT», «/lurnbpuanoe
ckpemuBanue», «lluTomornueckue - OCHOBBI ~ AUTHOPUIHOTO  CKpelIUMBaHUsA»,  «Meilo3y,
«B3aumogpelicTBue anienbHbIX TeHOBY, «I eHeTHuecKue KapThl pacTeHUi, )KUBOTHBIX U YEJIOBEKaY,
«l'eneruka mnona», «3aKOHOMEPHOCTM HAcleAOBaHUA, CIEIUIEHHOro ¢ mojiom», «Kapuotumsl
4yeJoBEeKa M JKUBOTHBIX», «Buasl u3MeHunBOoCTH», «MoOIU(pUKAMOHHAS HW3MEHUUBOCTBY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpynn KpoBu», «MyTaliluoHHas U3MEHYUBOCTb.

Ob6opynoBanue: Mojenu-anmMkanun «MoHorubpuaHoe ckpeumBanue», «HemonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpeuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
MHUKponpenapat «/Ipozodpumia» (Hopma, myTtanuu (opMbl KpbUIBEB W OKpacku Tena), repoapuit
«I"opox mOCEeBHOW».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopuast pabora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHIHOTO M TUTHOPUIHOTO
CKpEeILIMBaHUA y Jp030(HIIbl Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTopuast pabora Ne 6. «M3yueHne MoanUKAIMOHHOW W3MEHYMBOCTH, MOCTPOCHHUE
BapUAIMOHHOTO PsiJia U BapUALIMOHHOW KPUBOW.

Jlaboparopnas pabora Ne 7. «AHamu3 wMyTauuid y [Apo30uibl  Ha TOTOBBIX
MHUKpOIpernaparax.

[TpaxTrueckas padota Ne 2. «CocTaBiieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.



Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M TpoIecC. 3apOoKJICHHE CEJNEKIMU U aomectukanus. Yuenue H. U.
BaBunoBa 0 meHTpax MPOUCXOXKIEHHS M MHOTooOpasusi KyJAbTYpPHBIX pacTeHuid. LleHTps
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHBIE METOABI CeleKIMU. MacCOBBIi M WHAWBUAYAJIBHBIA OTOOPHI B CEJCKIHH
pacTeHuid M KUBOTHBIX. OlLleHKa 3KCTepbepa. BIM3KOpoJACTBEHHOE CKpEUIMBAHUE — MHOPHJIMHT.
Uucras nmunus. CKpelmuBaHue YUCThIX JUHUK. ['eTeposuc, wim rubpunnas cuna. HepoactBennoe
CKpeluBanue — ayropuauur. Otnanénnas rudpuausanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes
Y IIOJIY4ECHUE MOJUIUIONI0B. JIOCTHKEHUS CEIEKIIMY PACTEHUMN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoiorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas HMH)KEHepus. OTambl CO3JaHUs
pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas wunxeHepus. Kietounsle
KyJIbTypbl. MUKpPOKIIOHAIbHOE DPa3MHOXKEHUE pacTeHui. KiOoHMpoBaHHWE BBICOKONPOAYKTHUBHBIX
CENIbCKOXO3SHCTBEHHBIX OpPraHU3MOB. OKOJOTHMYECKME U dTHdeckue mnpobnembl. MO —
FeHEeTUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuubl u cxembl: KapTa «LIeHTpBI MPOUCXOXKICHHS M MHOTO00pa3usi KYJIbTYPHBIX
pacteHui», «lloponabl gOoMalIHMX >KUBOTHBIX», «CopTa KyJNbTYpPHBIX pacTeHuil», «OTaanéHHas
rubpuam3anus», «Paborer akamemuka M. @. UBanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KylnbTypbl M KJIOHHpoBaHHE», «KOHCTpyupoBaHuWE U MEpPEeHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MYJSDKA IJIOJJOB M KOPHEIJIONOB AMKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTCHUS .

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHXKEHHUS CENIeKIIMM pAacTeHWH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (GepMy, COPTOMCHBITATENbHBII y4acTOK, B TEILUTUYHOE
XO03SICTBO, JTA0OPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA).

11 KUIIACC

Tema 1. DBo/roHOHHAS OHOJIOTHS.

[TpennocbuIkyu BO3SHUKHOBEHHS 3BOJIIOLUOHHON TEOPUU. DBOJIIOIMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HayK.

CuzerenscTBa 3BoonnuU. [laneoHToIOrNYECKHE: TOCIE0BATEIBLHOCTD MOSABIECHUS BUIOB B
NAJIEOHTOJIOTUYECKON JIETONHCH, NepexoaHble hopMbl. buoreorpapuueckue: cXoACTBO U pa3inyuue
¢bayH 1 paop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJCTBA W pa3iMuus SMOPHUOHOB pa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTM4YHbIE, pPYJUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKHE: CXOJCTBO MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX
MeTa0OJIMUECKUX MyTel Y BCEX OPraHU3MOB.

OpomononHass Tteopuss Y. JlapBuna. [Ipeanocwlnky BO3HMKHOBEHHs —JapBUHH3MA.
JIBIOKyIIIME CUITBI HBOJIIOIUH BUIOB 1O JlapBUHY (M30BITOYHOE pa3MHOKEHHE ITPU OTPAaHUYEHHOCTH
pecypcoB, HeollpeaeaEHHas HK3MEHYUBOCTh, 00pb0a 3a CyIECTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpososmtonus. [Tonmynsius Kak eTuHUIA BUIa U 3BOJIIOLUH.

JBwxyume cuibl ((akTopbl) SBONIOLKMM BHJIOB B Ipupoje. MyTalMOHHBIN Ipolecc U
KOMOMHATHUBHAS U3MEHUUBOCTb. [1oMyIsIIMOHHbIE BOIHBI U Ipeiid reHoB. M3omsauus u Murpamus.

EcrecTBeHHbIi 0TOOp — Hanpassomuil Gpakrop 3BoroIHH. OpPMBI €CTECTBEHHOT0 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOMIONUH. [IpuMepsl mpucnocoOneHuit y
Opranu3MoB. ApoMopd03bl U UIHO-aJalTALUH.

Bun wu BupgooOpaszoBanue. Kpurepun Buga. OcHoBHbIE (GOpMBI BHI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MakposBomrorus. Dopmbl  dBoNOLMU:  (DUIEeTHYECKas, IUBEPreHTHAas, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMoCTh 3BOMIOIHH.

[IpoucxoxaeHue OT HeCIEUAIN3UPOBAaHHBIX NIpeakoB. [Iporpeccupyromas crienuanin3anus.
AJnlanTuBHas paauanus.

JdemoHcTpaumuu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuie! 1 cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiie», «3apobIlu MO3BOHOUYHBIX
KUBOTHBIX», «Apxeontepukc», «DopMbl 60pbOBI 3a cymiecTBoBaHuE», «EcTecTBEeHHBIN 0TOOPY,
«MHorooOpa3ue copToB pacTeHHil», «MHoOroodpasue mOpoa >KUBOTHBIX», «llomymsium,
«MyTanmoHHasi M3MEHYHBOCTBY, «ApomMopdosb», «anoamantanumy, «OOmas aereHeparusy,
«/IBmxyiue cuibl 3Boonuny, «Kapra-cxema mapuipyra myremectsus Y. Jlapsunay, «bopnba 3a
cymiectBoBanuey, «lIpucmocobieHHOCTs opraHu3MoBy, «l'eorpaduueckoe BHI000pa30OBaHUEY,
«DKO0JIOTHYECKOe BH1000pa30BaHUE.

O6opynoBaHue: KOJIEKIHS HACEKOMbBIX C Pa3IMYHbIMH TUIIAMHU OKpAacKu, HabOp IJIOJ0B U
ceMsiH, Koyekuus «lIpuMepsl 3allUTHBIX MPUCIIOCOONICHUN Y JKMBOTHBIX», MOAeNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeb «CTPOEHNE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapta Mupa, KoJuIeKIus «@opMbl COXPAaHHOCTH UCKOMAEMbIX KHUBOTHBIX
U pacreHui», moxenb amumkanus «llepekpéct xpomocom», BiaxkHble Inpenaparsl «PasBurne
HacekoMoroy», «Pa3Butue narymku», Mukpornpenapar «Jposoduina» (Hopma, Myrauuu (GOpMBI
KPBUIHEB U OKPACKH TeJa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTHUECKOMY KPUTEPHUION.

Jlaboparopnas pabGora Ne 2. «Onucanwe NPHUCIOCOOTICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOT'O XapaKTeEPay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble TpPEICTaBICHUS O 3apOKJIEHUU XU3HU. HayuHble runoressl BO3SHUKHOBEHMS
XKHU3HM Ha 3emie: aOuoreHe3 M MaHcHepMus. XHUMUYecKas 3BOJOLUSA. AOUOTeHHBIN CHHTE3
OpraHMYECKHUX BEIIECTB U3 HEOPraHMYECKHX. DKCIEPUMEHTAIbHOE MOATBEPKIACHUE XUMHUYECKON
sBomonu. HavganeHblie aTanbl 6uonoruueckoit sBomtonnu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE IpPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xxu3Hu Ha 3emie mo spam u nepuogaM. Karapxeit. Apxeiickas U mpoTepo3oncKas
spel. [laneo3oiickas 3pa u e€ nepuojbl: KeMOPUICKUNA, OPAOBUKCKUN, CHITYPUHCKHM, I€BOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo3zoiickas 3pa u €€ nepro/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepuCcTUKa KIMMaTa M TeO0JOrMYecKHX mpoueccoB. OCHOBHBIE 3Tallbl IBOJIIOLMH
PACTUTENBLHOTO U )KUBOTHOT'O MUpPa. ApoMop(}o3bl y pacTeHUl U )kUBOTHBIX. [losiBeHue, pacBeT u
BBIMHMPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4eCKOrO0 MHpa KaK OTPAKEHHE 3BOJIONUH. OCHOBHBIE CHUCTEMATHYECKHE
TPyl OPraHU3MOB.

OBOJIIOIIMSL  4YelIoBEKa. AHTpPOIIOJIOrMsl Kak Hayka. Pa3BuTue mpencraBieHud o
IIPOUCXOXKICHNUN YeoBeka. MeTopl n3ydeHus anTponoreHesa. CXoACcTBa U pa3InyMsl YEJIOBEKa U
AKUBOTHBIX. CHCTEMATHYECKOE MOJOKEHNE YEIOBEKA.

IBwxymme cwibl  (pakTopsl) aHTpororeHesa. HacnmeacTBeHHass W3MEHYMBOCTH U
ecTecTBeHHbIH 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HU, M3TOTOBJIEHHE OPYAMM Tpyna, MBIIUICHUE,
peusb.

OcHOBHBIE CTaAMM M BETBU SBOJIOIMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YeIoBeK yMeblil,
UYenosek npsaMoxonsaiui, YemoBek HeaHAepTaabCKui, YenoBek pasymHbiil. Haxoku uckomaemsIix
OCTaTKOB, BpeMsl CYLIECTBOBAaHMsS, OOJACTh pPacCHpOCTpaHEHHUs, OOBEM TOJIOBHOTO MoO3ra, odpas
YKU3HU, OPYIUSL.



YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONEOUAHAs (eBpa3uiicKas), HErpo-
aBcTpajionsiHass  (PKBaTOpHalibHasl),  MOHTOJIOMJHAs  (a3MaTCKO-aMepHKaHCKas).  YepTsl
pUCIIOCOOICHHOCTH MPEACTAaBUTENICH YeTOBEYECKHX PAac K YCIOBHSM CYILECTBOBaHUS. EMTUHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. I1actep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuner 1 cxembl: «Bo3aukHOBeHHEe CONHEUHOU CUCTEMBI», «Pa3BUTHE OpPraHHMYECKOTO
mupa», «PacturenpHas kietka», <« KuBoTHas kietrka», «lIpokapumornueckas — KieTKay,
«CoBpeMeHHasi CUCTEMa OpraHu4eckoro Mupa», «CpaBHEHME aHATOMMUYECKHUX YEpPT CTPOCHHUS
YyelloBeKa U 4YeOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJeOHTOJIOTMYECKUX HaXOI0K
IIPEAKOB COBPEMEHHOI'O 4elloBeKa», «JlpeBHeilmme moan», «lpeBHue monm», «llepsbie
COBpPEMEHHBIE JI0N», «UenoBeuecKre pachl».

OGopynoBanne: Mymspku — «[IpoucxoxkaeHne  demoBeka»  (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKAaHTPONa, HeaHAepTalblla, KPOMaHbOHIIA), CJIENKH WM H300pa)KeHHs KaMEHHBIX OpYIUil
NEepBOOBITHOTO 4YelloBeKa (KaMHHU-UYOIIIEPhI, pyOmia, ckpebia), reoXpoHOIOTHYecKas Tabiuia,
KosuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX )KUBOTHBIX U PACTEHUII.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast pabora Ne 1. «3yueHHe MCKOMAEMBIX OCTATKOB PAaCTEHUH U >KUBOTHBIX B
KOJUIEKLIASAX .

DKcKypcusi «IBOJIIONHS OPTaHUYecKOoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WM
KpaeBeIUECKUI My3€il).

Tema 3. Oprann3msl U OKpy:KaOIas cpeaa.

DKoJorus Kak Hayka. 3aJjaud U pa3/iesbl 9KOJIOTMU. MeToabl SKOJIOIMUECKUX UCCIIEJOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3eMHO-BO3/1yIIHAs, [IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Okonorudeckue Qakropel. Kiaccupukanus dSKonormueckux (HakTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JlefCTBUE IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (akToOpbl:  CBET,  TEMIEparypa,  BIAXHOCTh.  DoTonepuoaAu3M.
[TpucnocoOeHns OpraHu3MoB K JIeiCTBUIO abUOoTHYEeCKHX (haKkTOpoB. bruonornueckue puTmsl.

buotnueckue daktopsl. Buabl OMOTHYECKUX B3aMMOIEHCTBUM: KOHKYPEHITUS, XUIITHUYECTBO,
cumOuo3 u ero gopmsl. Ilapazutusm, koomnepaius, MyTyaau3M, KOMMEHCAIN3M (KBapTHUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaIU3M, HEUTpanu3M. 3HauyeHHWE OMOTHYECKUX B3aMMOJCHCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOILECTBAX.

OKOJIOTUYECKHE XapaKTepUCTHKU mnonyiasiuuu. OCHOBHBbIE TOKa3aTeNu MOMYJSALHUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpamus. J[luHamuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ peryJssiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

Tabmunel u cxeMbl: kapta «l[Ipupoansie 30HBI 3eMiny, «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomynsauum», «3aKOHOMEPHOCTH POCTAa  YUCICHHOCTH  IMONYJISIUU
uHpy30pun-Tyhenbkny», «llumeBbie memm».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHnast padora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUI U3 Pa3HBIX MECT
oOuTaHUS Y.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJSIUNA pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1ecTBa H IKOJIOTHYECKHE CHCTEMBbI.

Coo0611ecTBO Opranu3MoB — Ouo1eH03. CTPYKTYphl OMOIIEHO3a: BUAOBAs, TIPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBs3u B OHOIIEHO3E.

OKkojorudyeckue cucreMbl (dkocuctemsl). [loHaTne 00 »sKocucTeMe U OHMOreolEeHO3E.
@YHKIMOHAIBHBIE  KOMIIOHEHTBI  JKOCHUCTEMBI:  NPOJIYLEHTHl, KOHCYMEHTBI, pPEAYLEHTHI.
KpyroBopor BemliecTB M MOTOK 3HEPrMM B 3KocucreMe. Tpodudeckue (MUILEBbIE) YPOBHU



skocucTeMbl. [lumessie nenu u cetu. OCHOBHBIE MOKA3aTEIN YKOCUCTEMBI: OromMacca, MPOAYKIIHSL.
OKOJNOrHYeckre MNUpaMubl: MNPOAYKIMM, YHCICHHOCTH, Ouomaccel. CBONCTBa 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIsiMsl, pazButue. CyKieccus.

[Tpupoauble 3KOocHCTEMBI. OKOCHCTEMBI 03€p M peK. OKocucTeMa XBOWHOIO MM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOreHHbIe 3KOCHCTEMBI. ArposkocucTeMsbl. YpOoskocucreMsl. buonorndeckoe u
XO0351CTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroiHumBocTH 3KocucTeM. CoxpaHeHHE OHOJOTrHYEecKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. . Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa ouochepsl. Kupoe
BelecTBO 1 ero GyHkiuu. OcodeHHOCTH OMocdephl Kak To0aabHON 3KOCUCTEMBI. [lnHaMudeckoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHYECKHE IUKIBI 3JEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBo B Onocdepe 3eMin. AHTPONOTEHHBIE U3MEHEHHUs1 B Ouocdepe. [modanbHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymiecTBoBaHHE MPUPOILI U yenoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpa3us Kak OCHOBA
ycroiunBoctu 6mocdepbl. OCHOBa PalMOHANIBHOTO YIIPaBJIEHUS HPUPOAHBIMH pecypcaMM M HUX
UCIOJIb30BaHue. JlocTukeHus: OMOIOruM U OXpaHa MIPUPO/IBIL.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «l[lumesble nenu», «buoneHos: coctaB U cTpykTypay, «llpupoansie
coobmiectBay, «llenmn mnuTaHMs», «OKomormyeckas mnHpamuuay, «buochepa U  YemoBeky,
«DKOocuCTeEMa HIMPOKOIMCTBEHHOIO Jiecay, «IKocucTeMa XBOMHOro jeca», «buoreHo3 Bogoémay,
«ArpoueHo3», «[IpuMepHble aHTPOIOreHHbIE BO3AEHCTBUS HAa IPUPOAY», «BaxkHelne HICTOUYHUKU
3arps3HEHUs] BO3JlyXa M TPYHTOBBIX BOJ», «IlouBa — BakHeimas coctaBistouias Ouocgepsy,
«®DaxTopsl nerpaganuu mouBy, «llapuukoBsiii 3¢ dexT», «PakTOpbl PaInOAKTHBHOTO 3arpsS3HEHUS
o6uocheprr», «OO6mas crTpykrypa Ouoctheps», «PacmpocTpaHeHue KU3HH B Ouochepey,
«O30HOBBIN 3KkpaH Ouocheprr», «KpyroBopor yriepoaa B Ouochepe», «Kpyrosopor azora B
OPUPOALY.

O6opynoBanue: Mojenb-aninkanus «TunuyHsle OMoLeHO3bI», Tepbapuil «PacturenbHbie
cooOuiecTBa», Koyuleku «buoneHos», «BpeauTenn BaKHEHIIUX CENbCKOXO3SHCTBEHHBIX
KyJIbTyp», Tepbapum M KOJJICKUMU PpACTEeHMH M JKMBOTHBIX, MpPHUHAUICKAIIME K Pa3HbIM
HKOJIOTMUECKUM TpynmnaMm oaHoro Buja, Kpachas xuura Poccuiickoit @enepanuu, n300paxeHus
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMEBI 110 BUOJIOTHMU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacato ®I'OC COQO, ycraHaBnuBalOTCS TpeOOBaHWS K pe3yjabTaTaM OCBOCHUS
00yJalImUMHUCS TPOTPaAaMM CPEIHET0 OOIIEro o0pa30BaHMS: JTUYHOCTHBIM, METAlpPEeIMETHBIM W
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JAMYHOCTHBIX pE3ylbTaTOB OCBOEHHUs mpeamera «buosorus» BbLACIECHBI
CJIETYIOIIHNE COCTABIISIONINE: OCO3HAHNE 00YUJAIOIUMUCS POCCHICKON IPaK TAHCKOW UIACHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO, HATMYUE MOTUBALIMM K
00y4eHHIO OMOJIOTHH, IIeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JTMYHOCTH HA OCHOBE
KITFOUYEBBIX [IEHHOCTEH U UCTOPUUECKUX TPAAULIUNA Pa3BUTHS OMOJIIOTMYECKOTO 3HAHUS, TOTOBHOCTh
U CHOCOOHOCTh OOYy4YarolIUXCsl PYKOBOJCTBOBAaTbCS B CBOEH JESATENIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH yCTaHOBKAMHU, NPHUCYIIUMU CHUCTEME OHOJIOTUYECKOTO OO0pa30BaHUS, HATHYUE
HKOJIOTMYECKOTO MPABOCO3HAHMSI, CIIOCOOHOCTU CTABUThH LIETH U CTPOUTH )KU3HEHHbIE TJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUs mpeamera «buomorus» OCTUraroTCs B EIUHCTBE
yu4eOHOW M BOCHHUTATEIbHOW JEATENbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, MUCTOPUYECKHMMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, NPUHSATHIMU B
oOuiecTBe MNpaBWIaMM U HOPMaMHu IIOBEJIEHUS M CIIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUA,
CaMOBOCIIMTAaHUS M CaMOpAa3BUTHUSA, PAa3BUTUS BHYTPEHHEW MO3UIMUU JIUYHOCTH, MATPUOTHU3MA,
YBaXEHUS K 3aKOHY U IIPABOINOPAAKY, YEJIOBEKY TpyJda M CTaplIEMy IIOKOJICHHIO, B3aUMHOIO
yBa)KeHUsI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoxa Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yuyeOHOro mpenmera «buosiorus» AOIKHBI OTpa)xarb
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEHN JTNYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlMi, TO3UTUBHBIX BHYTPEHHUX yOE€XJIEHUH,
COOTBETCTBYIOLUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 O0IIECTBa, PACIIMPEHNUE KUZHEHHOTO
OINBITA U OIIBITA JEATEIBHOCTH B IPOLECCE PEATM3ALMN OCHOBHBIX HAIIPaBICHUN BOCIUTATEIbHOU
JESATEIIBHOCTH, B TOM UHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMHPOBAHHOCTh ~ TPAKAAHCKOM  MO3MIMUM  OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HaHHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, yBak€HHE 3aKOHAa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENIbHOCTH MpPU CO3JaHUU y4EOHBIX HPOEKTOB,
pelieHny yueOHbIX U IT03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OMPENEIIATh COOCTBEHHYIO MO3UIUIO M0 OTHOLICHMIO K SIBJICHUSIM COBPEMEHHOM
JKHU3HH U OOBICHSTE €€;

YMEHHUE YYUTHIBATh B CBOMX JIEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aMMOJAEHUCTBUS
JHOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU [ICHHOCTSIMU M COIIMAJIbHBIM IOJIOKEHHEM;

TOTOBHOCTb K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBIIIOJHEHHUS YUEOHBIX,
ITO3HABATENIBHBIX M UCCIIEIOBATENBCKHX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHHIO ONIIOHEHTOB
pu 00CYXJIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKOW TPAKTAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoO/y, 4YyBCTBAa OTBETCTBEHHOCTH Iiepes PonuHOM, TopAoCcTH 3a CBOM Kpail, cBor0 Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOTO Hapoaa Pocenuy;

LIEHHOCTHOE OTHOLICHUE K IIPUPOJHOMY HACIEAUIO U NMAaMATHUKAM IPUPOJBI, JOCTHKEHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYJIE;



CIIOCOOHOCTH OILICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHE U PAa3BUTUE OUOJIOTHH,
NMOHMMAHUS 3HA4YeHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB NIPHUPOJBI, B JKM3HU 4YeNOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amute OredecTBa, OTBETCTBEHHOCTh 32
ero cynn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYICHh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHUE K MHUpPY, BKJIIOYAS ICTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHNE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHE MPOSBISTH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢pusznyeckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSl H IMOLMOHAJIBHOIO
Os1aronosyqusi:

MOHMMAaHHUE U peanu3alys 30pOoBOro M 0e30macHoro obpas3a KU3HU (3I0pOBOE MHUTAHUE,
COOJIIO/ICHNE TUTUEHUYECKUX TPABWJI U HOPM, COAJaHCHPOBAHHBIM PEXUM 3aHSATHH M OTIbIXA,
perynsapHas pusudeckas akTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHHUS
K COOCTBEHHOMY (PM3MYECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHUE [IEHHOCTH MPaBUJI HHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO TOBEICHUS
B CUTYAIUsX, YIPOKAIOIIUX 3I0POBBIO U )KU3HU JIOJCH;

OCO3HAaHME TOCHEACTBUM M HENPUSTUS BPEIHBIX TMPUBBIUEK (YIOTPEOICHUS alIKOros,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBA, TPYI0TI00HE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTA TEXHOJOTWYECKOW M COLMAIIbHOW HaINpaBIE€HHOCTH,
CIOCOOHOCTH MHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO BBITIOIHAThH TAKYIO JAESTEILHOCTD;

WHTEpEC K pasNu4HbIM cdepaM NpoPecCHOHANbHON esITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun u peaaTnu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M caMOOOpa30BaHUIO HA MPOTHKEHUH BCei
KU3HH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUS:

HKOJIOTHYECKU I1eJIeCO00pa3HOE OTHOIICHHE K MPUPOJIC KaK MCTOYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHHE YPOBHS DKOJOTHYECKON KYJIbTYphl: MPUOOPETEHHWE ONBITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYKAIOLIEH Cpebl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCTOIB30BaTh MPUOOpETaeMble TPU U3yUYSCHUH OUOJIOTHH 3HAHUS U YMEHHUS TIPU
penIeHrH MpoOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOIOTOIB30BaHUEM (COOIOACHUE TMPABUII
MOBEJICHUS B MIPUPO/IE, HAMIPABIEHHBIX HA COXPAHEHHUE PABHOBECHUS B SKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCUCTEM, Orocdephl);

AKTHUBHOE HENPUSITHE IEUCTBUI, MPUHOCALIUX BPEl OKPY>KAIOIIEH MPUPOTHON Cpesie, yMEHUE
MIPOTHO3UPOBATH HEOIATONPHUATHBIE YKOJIOTHUUECKHE MOCIEACTBUS MPEANTPUHUMAEMBIX TEHCTBUA H
MpeaoTBpallaTh Ux;

HaJU4he PAa3BUTOTO OKOJOTUYECKOTO MBIIUICHUS, HKOJIOTHYECKON KYIbTYphI, OIbITA
JIeATETbHOCTH  9KOJIOTUUECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMHU B



[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUAJIbHOM IIPAKTUKE, TOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHUPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOM NPAKTHUKH, OCHOBAHHOTO Ha JUANOTe KYIJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILCHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIBTYPhl KaK CpPEICTBAa B3aUMOJICUCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHHE CIEHUPUKHA OHMOJIOTMM KaK HAayKH, OCO3HaHHMA €€ poiau B (POpMHUPOBAHUH
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LIEJIOCTHOIO IMPEJICTABICHUSI 00 OKpY’KarolleM
MHpE KaK O €IMHCTBE IMPUPO/IbI, YSIIOBEKa M O0IECTBa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHuH NpodiieM COXpaHEHUs IPUPOJIHOTO PaBHOBECHS,;

yOexAEHHOCTh B 3HAYMMOCTH OHOJIOTMM [UIsl COBPEMEHHOM IMBUIIM3ALMU: 0OECIICUEHUS
HOBOT'O YPOBHS Pa3BUTHUS MEIULMHbBI, CO3/laHUE MNEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX
pelaTth pecypcHble MpoOJIeMbl pa3BUTHs YEJIOBEUECTBA, IIOMCKA IyTEH BBIXOJA U3 TI00AIbHBIX
9KOJIOTUYECKUX MpobsieM M obecreueHus rnepexojia K yCTOHYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHHUU OMOJIOTMYECKUX 3HAHUM B LENAX MOBBIMIEHUS OOLICH
KyJIbTYpBl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAILHOU
IpPaMOTHOCTH O0y4Jaroumxcs, opMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

[IOHUMaHUE CYIIHOCTH METOAOB IIO3HAHUSA, WCIOIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CHOCOOHOCTH  MCIIOJIb30BaTh IOJIydyaeMble 3HAHMs JUIs aHaiu3a W OOBSCHEHUS SBJICHUH
OKPYXKAIOIIETO MHpa M MPOUCXOAANIMX B HEM HM3MCHEHUH, yMEHHE JelaTh OOOCHOBAHHBIC
3aKJIIOYEHUsT Ha OCHOBE HAay4HBIX (DaKTOB U MMEIOIUXCA MJAHHBIX C LENbI0 IOJy4YeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITENILHO UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJIsl PELIeHUs TpobiemM
B PEAIbHBIX KU3HECHHBIX CUTYaLIHsIX;

OCO3HAHUE ILICHHOCTH HAy4YHOU JAEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH IPOEKTHYIO U
HCCIIE0BATENBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEpPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHMW 1O OHOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOEHHUS YydeOHOro mnpenMera «buomorus» BKIIIOYAIOT:
3HauYMMBble A7 (OPMHUPOBAHUS  MHMPOBO33PEHMS]  OOydaloIIUXCSl  MEXAUCUUIUIMHAPHBIE
(MeXMnpenMeTHbIe) O0IeHayYHbIe IOHATHUS, OTpaXKarollye LEeJIOCTHOCTh HAyYHOW KapTUHBI MUpa U
cnenupuKy METOJOB TO3HAHMSI, HMCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, dHEPrus,
SBJICHHE, IPOIIECC, CUCTEMa, HayuHbIN (DaKT, IPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCclleJoOBaHKue, HaOJI0/IeHNue, H3MEpPEeHHe, IKCIEPUMEHT U JAPYruX), YHHUBEpCalibHbIE yueOHbIE

JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE, peryisiTUBHbIE), obecrneunBaroIIne
dbopmupoBanre (DYHKIIMOHATBHON TPAMOTHOCTH W COLMAIBHONW KOMIETEHIIMU OOyUYarOIIUXCA,
CHOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEKIUCIUILIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpcalbHble Yy4yeOHblE JEHCTBUS B IO3HABAaTEIbHON U
COIIMAIbHOM MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS MPOTpamMMbl CpeaHEero ooiiero oOpa3oBaHUs
JIOJIKHBI OTpaXaTh:

OByajieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJMPOBAaTh M aKTyalIM3UpoOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCIIOJIb30BaTh MPH OCBOSHUM 3HAHWN MPHUEMBI JJOTUYECKOTO MBIIUICHUS (aHAln3a, CUHTE3a,
CpaBHEHHUA, KiaccHupUKaMK, OOOOIIEeHHsI), PACKpPbIBaTh CMBICT OHOJOTHYECKUX TTOHATHHA
(BBIIENATH WX XapaKTePHBIC MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMHU TMOHSATHSIMU );

ONpeAeNaTh el MACSITeIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX JOCTHOKCHUS,
COOTHOCHTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BAaTh OHOJIOTUYECKUE TMOHATHS g OObsICHeHHs (AaKTOB M SIBICHUH >KUBOM
TIPUPOJIBI;

CTPOUTH JIOTUUECKUE pacCyXIeHus (MHIYKTUBHbIC, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B PACCMATPUBACMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJLI U
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIBHBIE CPEJICTBA I TPEICTABICHUS CYIICCTBEHHBIX CBSI3C€H H
OTHOIICHUI B HM3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a TaKkKe IMPOTUBOPEYU pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IJIaH PEHICHUs MPOOJIEeMbl C YUETOM aHAM3a UMEIOLIUXCA MaTepUaIbHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBbI B JESITEIbHOCTb, OIICHMBATh COOTBETCTBHE pE3YJIbTATOB IIENISAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPAMHHUPOBATh W BBIIOJHATH pabOTy B YCIOBHSIX peajbHOro, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE IeHCTBUS:

BJIQJIETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEIILCKOW M TMPOEKTHOW JAEATEeIbHOCTH, HaBBIKAMU
paspenieHus mpoOJeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOWCKY METOJIOB
pellIeHus MPaKTHYECKHX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJABI JICATCIHLHOCTH IO TIOJIYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAlMU, MPEOOPA30BAHUI0 U MPUMEHEHHUIO B Y4E€OHBIX CUTYyallUsX, B TOM 4YHCIIEe MPHU
CO3IaHHUH YYCOHBIX M COI[HATBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIA TUIl MBIIUICHUS, BIAJETh HAYYHON TEPMHHOJIOTHEH, KIFOYEBBIMU
MOHSTHSIMA W METOJIaMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3aJadll B 00pa3oBaTEeNbHON AESITETbHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3HM U aKTyaJU3WpOBATh 3aj1auy, BBIIBUTATh TUTIOTE3Y
e€ peneHus, HaXOUTh apTYMEHTHI JJIS OKA3aTeIbCTBA CBOUX YTBEPXKIICHUH, 3a]1aBaTh apaMeTPhl
U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MOJIYUCHHBIC B XOJI¢ PEIICHUS 3aJ1a4ll Pe3yIbTaThl, KPUTHYCCKH OIICHUBATH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAITUsIM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIeJICHANpPABIEHHBIA TMOUCK TEpeHOca CPEICTB U CIOCOOOB NEWUCTBUS B
POECCHOHANIBHYIO CPENY;

yMeTh  TMEpPEHOCUTh 3HAaHWS B  TIO3HABATENBHYKD M  MPAKTHUYECKyl0  00OJacTu
KHU3HECITCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIC WJCH, IpeajiaraTb OpPUTHHAJIBHBIC TOJIXOABl M PEIICHUS, CTaBUTh
poOJIeMBI U 3aJ1a4H, JOMYCKAIOINe aTbTePHATUBHBIEC PEIICHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHQPOpMAIUHM (TeKCTe y4eOHOro mocoOus,
HAyYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTMUECKUX CJIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax J[aHHBIX, B VIHTepHeTe), aHaANM3UpPOBaTh HMH(DOPMAIMIO Pa3TUYHBIX BHIOB U (GopM
MIPEJICTaBJICHHS, KPUTHYCCKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTE;

dbopMynupoBaTh 3amMpochkl W MPUMEHSATh pa3jMYHbIE METOJbl TpPU TMOUCKE H O0TOOpe
Ouosiormueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

IpHOOpeTaTh OMBIT KCIONB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IUIHBIX ITOMCKOBBIX CHCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMANbHYIO (GOpPMY MpPEICTaBICHHUS  OHMOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHArpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAy4YHBIH S3bIK B KayecTBE CpEACTBA NpuU paboTe ¢ OUOIIOTHYECKOi
uHpopMaLuell: NMPUMEHATh XUMHUYECKHe, (PU3MYECKHMe M MaTeMaTUYeCKHe 3HAaKU U CHUMBOJIBL,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MPeoOpPa30OBBIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BIAJCTh HABBIKAMM pPACMO3HABaHWS W 3aUTHl  MH(pOpManuy, WHPOPMALUOHHOM
0€30I1aCHOCTH JIMYHOCTH.

OBJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIMH BO BCeX c(epax >KU3HU, aKTHBHO y4acTBOBATh B AUAJIOTe WM
JMCKYCCHH I10 CYILECTBY 00CYKaAaeMOoi TeMbl (YMEHHE 33a1aBaTh BOIPOCHI, BHICKA3bIBATh CYKACHUS
OTHOCHUTEJIGHO BBIMOJIHEHHS TpEeIiaraéMoi 3aJayd, YYUTHIBATh HHTEPEChl M COTJIACOBAHHOCTH
HO3ULMHI APYTUX YYaCTHUKOB JUAIOra UM JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHHS, TIOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
HPEANOCHIIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CUTyallUd, YMEThb CMAr4ath KOH(DIUKTBI M BECTU
HIEPErOBOPHI;

BJIAJCTh PA3IMYHBIMU croco0amMu OOIIEHUS W B3aMMOJEHCTBHS, NOHMMAaTh HaMEpEHMs
JOPYTUX JIIOJEH, MPOSBIATh YBAXKHUTEIHHOE OTHOUICHWE K COOECEIHHMKY W B KOPPEKTHOW (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C NCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeITeILHOCTD:

MOHMMATh W WCIIOJNB30BaTh NMPEHMYIIECTBA KOMAHJHOM W WHAWBUAYAILHOW pabOTHI IMpH
peleHn OMoJI0ruyeckoi mnpobsaeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh NMPUMEHEHHUS TPYHNIOBBIX
(dbopM B3aUMOAEUCTBUSI IPU PELIEHUN YyUeOHOMU 3a/1auH;

BbIOMpPATh TEMAaTUKY WU METOJbl COBMECTHBIX JEHCTBMHM C y4€TOM OOIIMX HHTEPECOB H
BO3MOXXHOCTEH Ka)/I0TO WiIeHA KOJUIEKTHBA;

NPUHUMATD LI€JM COBMECTHOH J€ATeNbHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBHS
0 €€ JOCTHXKECHUIO: COCTABJIATH IUIAH JEWCTBUM, pacHpelneisTh pPOJIUM € YYETOM MHEHMM
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PaOOTHI;

OILIEHUBATh KAYeCTBO CBOETO BKJIA/Ia M KaXKJOTO YYaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJylarath HOBBIE TPOEKTHI, OIICHWBATh HJEH C TO3WIMH HOBU3HBI, OPHUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITH TO3UTUBHOE CTPATETUIECKOE TTOBEJICHUE B PA3JIMUHBIX CHTYAIUsX, IPOSBIISTH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUHBHBIMH e CTBUSIMU:

1) camoopranu3amms:

UCTIOJIF30BaTh OMOJIOTHYECKUE 3HAHUS ISl BBISBIICHHSI TPOOJIEM M UX PEIICHHS B KU3HEHHBIX
U Y4eOHBIX CUTYAIHIX;

BHIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHWU IIEJICBBIE M CMBICIIOBBIC YCTAaHOBKH B CBOWX
JNEUCTBUAX M TOCTYNKaxX IO OTHOLICHWIO K YXKMBOM HPUPOZAE, CBOEMY 3[0POBBIO M 370POBBIO
OKPYKaIOMIHX;

CaMOCTOSITENIFHO OCYLIECTBIATh IO3HABATENIbHYIO JEATENbHOCTh, BBIIBIATH MPOOJIEMBI,
CTaBHUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON MEATETHHOCTH U KU3HEHHBIX
CUTYaIMAX;

CaMOCTOSITENIFHO COCTaBIISITh TUIAH PEIICHUS MPOOJIEMBI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTSHUH;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JleNlaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TIPOSIBIICHUIO IIUPOKOW SPYIUIIMH B PasHBIX 00JacTAX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallusiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OILICHHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISM;

BJIa/IETh HAaBbIKaMU IMO3HABATEJILHON pedieKcHM KaK OCO3HAHHUsS COBEPIIAEMbBIX ACUCTBUIN U
MBICJIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUH, UCIIOIH30BATH MPUEMBI pe(ICKCHH IS
OLICHKH CHUTYaIlHH, BHIOOpPA BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHU)KEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

MPUHUMATH ceOsl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJl0oBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbrarhl ocBoeHus: nporpammbl COO mo Ouonoruu Ha 06a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue Uit yyeOHoro mnpeamera «buosorus» HayuHble 3HAHUS, YMEHHUS U
CHOCOOBI  JICHCTBHI 1O OCBOCHHIO, HMHTEPIPETAMd W TNPEoOpa3OBaHHUIO 3HAHUM, BUIBI
JESTeIbHOCTH MO IOJYYEHUIO HOBOTO 3HAHUS U INPUMEHEHUIO 3HAHWH B pa3jIMYHBIX Y4EOHBIX
CUTYaIlHsX, a TAKKE B pEasbHBIX KU3HCHHBIX CHTYallUsX, CBS3aHHBIX ¢ Ouonorueil. B mporpamme
IpeMETHBIE PE3yJIbTaThl IPEACTABIEHBI 110 roJjaM 00yueHHUs..

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI yueOHOTO nipeameta «buonorus» ¢ 10 knacce nOMKHBI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUNH O MECT€ M pOJIM OHOJOTMHM B CHCTEME HAy4yHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAY4YHOH KapTHHBI MHUpa U
HAayYHOTO MHPOBO33PEHMSI, O BKJIAJ€ POCCUNUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COJAEpkKaHHE OMOJIOTMYECKMX TEPMUHOB U TOHSATHI: KU3Hb, KJIETKa,
OpraHusM, MeTadboiu3M (0OMEH BELIECTB U MpEBpallleHHe SHEPIHH), TOMeocTa3 (CaMOperyssius),
ypOBHEBasi  OpraHu3alMs  KUBBIX  CHCTEM,  CAMOBOCHpPOHM3BEIEHUE  (penpoayKius),
HaCJIECTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME Wu3jJaraTh OHOJIOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas, MyTallOHHas,
LEHTpaJlbHasl J0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LEHTpax MHOrooOpa3usl U MPOMCXOXKJIEHUS KyJIbTypHbIX pactenuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BIIQJIETh METOJaMH HAy4YHOIO IMO3HAaHUS B OHMOJOTMU: HAOIIOJEHHE M ONUCAHHE
KHUBBIX CHUCTEM, IIPOLIECCOB U SBJCHUN, OpraHu3alMs W NpoBeleHHEe OHOJOrMYECKOro
HKCIIEPUMEHTA, BBIABI)KEHHE THUIIOTE3bl, BBIIBICHHE 3aBHUCHUMOCTH MEXIY HCCIIEIyeMbIMU
BEJIMYMHAMU, OObSCHEHHE MOJTYYSHHBIX PE3YJIbTaTOB, UCIIONIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUI
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJy4YE€HHBIX PE3y/IbTaTOB;

YMEHME BBIACIATH CYLIECTBEHHBbIE NMPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
NpEeBpallieHUsT SHEpruu B KJETKe, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTH4eckoro ooOMeHa,
XEMOCHHTE3a, MHTO03a, Meio03a, OIUIOJOTBOPEHHUS, Pa3MHOKEHHUS, WHIAUBUAYAIbHOIO pPa3BUTHUS
opraHusma (OHTOIe€He3);

YMEHHE MPUMEHSTh MOJYYEHHbIE 3HAHUS I OOBSICHEHUS OHOJOTMYECKHX MPOLECCOB U
SIBJICHUM, Ui MPUHATHUS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOM >KM3HU C LENbI0 00ecredeHus
0€30MacHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIOJEH, COOII0IeHUs HOPM TPaMOTHOTO
NOBEJICHUS B OKpYXKarollell MpUpOJHON cpene, MOHMMaHHE HEOOXOJIUMOCTH HCIOIb30BAHUS



JOCTHKEHUN COBPEMEHHOM ouoJIornu Hu OHMOTEXHOJIOTHIA s PaLMOHAIIBHOTO
MIPUPOJOTNIOIB30BAHMS;

YMEHME pellaThb 2JIEMEHTApHbIE TEHETHMUECKHE 3aJauyd Ha MOHO- U JIUruOpuaHoe
CKpellMBaHUeE, CIETNIEHHOE HACIeI0BAaHUE, COCTABIISITh CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHUS JIJIS
IIpeJICKa3aHMsl HacIe10BaHUs IPU3HAKOB Y OPTaHHU3MOB;

YMEHHE BBINOJHATH JIabopaTOpHbIE M TMpaKTUYecKUue padoThl, COONMIOIaTh MpaBuia IMPHU
paboTe ¢ yaeOHBIM U JIA0OPATOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHUYECKH OICHUBaThb W HUHTEPIPETUPOBATh HH(OOPMALHUIO OHOJIOTHYECKOTO
COJIEp’KaHus, BKJIIOYAIOLIYIO IICEBJIOHAYYHBIE 3HAHMSA W3 PaA3JIMYHBIX HCTOYHUKOB (CpelaCTBa
MaccoBOM MH(OpMAaIMK, HAYYHO-TIOMYJISAPHBIE MaTepUalbl), 3TUYECKUE aCHEKThbl COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOULIeHMs, 00001as
Ouonornyeckyro HHPOPMALHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO UCIOJIB30BaTh MOHITUHHBIN
anmnapart OHOJIOTHH.

[IpenmeTHbIE pe3yapTaThl OCBOEHUS yuyeOHoro npenmera «buonorus» ¢ 11 knacce 1OIKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNH O MECT€ M pOJIM OMOJOTMU B CHCTEME HAy4yHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MMPOBO33PEHMSI, O BKJIAJE POCCUNCKHUX M 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKphIBaTh COAEp)KaHUE OMOJIOrMYECKHX TEPMHHOB W TOHSITHUN: BHI, MOITYIISLUS,
reHo(OH, IBONIONHMS, JBUKYIINE CUITBI ((DaKTOPbI) SBONIOIHH, IPUCIIOCOOICHHOCTh OPTaHU3MOB,
BU000pa30BaHUE, SKOJIOTUIECKHE (PAKTOPBI, SKOCHCTEMA, MPOTYLIEHTHI, KOHCYMEHTBI, PEIyLIEHTHI,
[eNU MUTaHUs, YKOJIOTHYecKas mupamMuaa, OuoreoneHos, ouocdepa;

YMEHME u3JlaraTb OuoJIOTUYECKHWE Teopuu (dBostonMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TEOPHs HBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTHU (3apoabliieBoro cxojacrtsa K. M.
bapa, uepenoBaHus rinaBHbIX HampasieHul u nyred somonuu A. H. CesepuoBa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensiTh rpaHULbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHME BIIQJIETh METOJaMH HAy4YHOIO IMO3HAaHUS B OHMOJOTMU: HAOIIOJEHHE M ONUCAHHE
KHUBBIX CHUCTEM, INIPOLIECCOB U SBJICHUH, OpraHu3alus W NpoBeleHHEe OHOJIOrMYECKOro
HKCIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIIBICHHE 3aBUCHUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX PE3Y/IbTAaTOB, UCIIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOPUI
Y 3aKOHOB, YMEHHE JIeJ1aTh BHIBO/IbI HA OCHOBAHUH MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE NMPU3HAKU CTPOCHUS OMOJOTMYECKHUX OOBEKTOB: BHUJIOB,
HOMYJISIIMM, TPOYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€0IIEHO30B U HIKOCUCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACIIEACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOro o0TOOpa, BHI000pa3oBaHus,
MPUCTIOCOOTIEHHOCTH OPraHU3MOB, ACUCTBUS IKOJOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI, MEPEHOCA
BEUIECTB M MOTOKA DHEPrMM B DKOCHCTEMAX, aHTPOIOICHHBIX M3MEHEHMHM B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orocdepe;

yYMEHHUE NPUMEHATh MNOJyYEHHbIE 3HAHHS Ui OOBSCHEHHs OMOJIOTMYECKUX IPOLECCOB U
ABJICHUH, JJI MPUHATHS NPAKTUUYECKUX PEIIeHUI B MOBCEIHEBHOW JKHU3HU C I1€JIbl0 00ecreueHus
0€30IaCHOCTH CBOETO 3/I0POBbS M 37J0POBbsI OKPYKAIOLIUX JIFOAEH, COOMI0IEHUS] HOPM TPaAaMOTHOTO
MOBE/IEHNS B OKpYXKalolllel NpUPOTHON cpele, NMOHMMaHHE HEeOOXOIUMOCTH HCIHOJIb30BaHUS
JOCTH>KEHUI COBPEMEHHOM OMOJIOTHHU ISl PallMOHAIIEHOTO MTPUPOJIONIOIB30BAHHUS;

YMEHHME pellaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3aJauyd, COCTaBJSATh CXEMbI IepeHoca
BEIIIECTB M YHEPIUU B IKOCUCTEMax (IIeTH MUTaHUs);

YMEHHE BBINOJHATH JIabopaTOpHbIE M TMpaKTUYecKue paboThl, cOOIIOAaTh MpaBWiIa MpPH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KpPUTHUYECKH OLEHUBAaTh M HWHTEPIPETHPOBATh HH(OpMaLMIO OHOJIOTHYECKOTO
COJIEp/KaHUs, BKIIIOYAIOLIYIO IICEBJOHAYYHBIE 3HAHMSA W3 PpA3JIMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBoi uWHGMOpPMAIUK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), pPacCMaTpUBaTh TJI00ATbHBIC
HKOJIOTHYECKUE MPOOIEeMbl COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIHIO;



YMEHHE CO3/laBaTh COOCTBEHHBIE TMHCHMEHHBIE ¥ YCTHBIE COOOMICHHs, 0000IIas
OMOJIOTHYECKYIO HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATHHHBIN
anmapat OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
No KosaunyecTBO 4acoB DJIeKTPOHHbIE
B HaunmenoBanmue pasaesio e orpa
n/n HMCHOBAIUE PASNCIIOB H TEM NPOTPAMMEL Bcero  Kourposabubie  IIpakTuueckue f:g;g)f olBaBTI:J)n,HLI
padoThI padoThI e pecype
1 Buosnorus kak Hayka 2 0.5
2 JKuBble cucTeMbl U UX OpraHU3alUs 1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1
4 KuzHenesaTenbHOCTh KIETKU 6 ]r?tl/tlgsj,j'l;ll?r:eelijas c])_E)OrILf/
5 PazMHOXkeHUE 1 MTHAMBUAYATIbHOE Pa3BUTHUE OPTaHU3MOB 5 1 7f 41(;292' '
6 HacnencrtBeHHOCTD Y MN3MEHYMBOCTD OPraHU3MOB 8 2
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3
8 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 0 4.5
11 KJIACC
KoanuectBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3eioB U TeM
Ne ni/m (uudpossbie)
nporpaMmMsbl Bcero Konrpoabnbie IIpakrunyeckue 06PA3OBATEILHbIC
padoThI padoThI pecype
bubmmoteka IIOK
. IBOIMOLUHOHKs GHONOTHS o . https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubmuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 Opranu3Msbl M OKpY’Karolias cpeza 5 1 https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa HOK
P P https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5



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

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosmyecTBo yacos Hara JIeKTPOHHBbIE U(PPOBHIE
n/m Bcero Kontposbubie Ilpakruueckme M3yYeHHs  obpasoBaTesibHbIE
padoThI padoThI pecypcsl
bu6mmoreka [IOK
1 Buosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUA KUBOM TPUPOIBI.
o
2 fﬁiﬁﬁiﬁiﬁﬁiﬁﬁ? izziifllmx 1 0.5 bubmorexa LIOK
' https://m.edso0.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyeckue cuctemsl, IpoIECChI 1 bu6mmoreka [IOK
U UX U3y4YCHUE https://m.edso0.ru/863e6564
4 XHUMHUYECKHM cocTaB KJIETKU. Boma u 1 bu6mmoreka [JOK
MHHEPAIbHBIC COJIN https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eJIKoB 1 Eggi?;?;i%igﬁﬁm 63e6b72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnuoreka [IOK
KaTaJINTUYECKONM aKTHBHOCTH ' https://m.edso00.ru/863e6b72
dbepMEeHTOB (Ha TpUMepe aMHIIa3bl
WJTH KaTajasbl)»
bu6mmorexa [IOK
! YIIeBOMBL. Jiumu et 1 https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxnienrospie kucrotsl. AT® 1 https://m.edsoo.ru/863e6d5c
9 Hcropust 1 MeToabl U3ydeHUst 1 bubnmnorexa [JOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 Knerka kak mieaocTHas KuBas 1
cucrema
11 CtpoeHne 3yKapuoTUUYECKOM KIIETKH. 1 0.5 bubmuoreka [IOK



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

JlaGopaTopHas pabora Ne 2
«M3y4yeHue cTpoeHus KIETOK
pacTeHui, >KUBOTHBIX, TPHOOB U
OaKTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHHE»

https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

bubmuorexa [JOK
12 Obmen BemecTs wTk MeTabo MM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 PorocurTes. XemocuHTes https://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 DuepreTieckuii 0bmen https://m.edso0.ru/863e7aae
Ku3HeHHBIN MK KISTKU. [{eneHue
15 K‘Zng:.]\?f I;i?lfl.agsgoifp?f 11\{4211/1,;0381 B 05 bubmorexa LIOK
p B A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakimst bu6mmorexa [IOK
MaTpUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6nmoreka [IOK
17 Tpancnsus — Guocuntes benka https://m.eds00.ru/863e796e
18 Heknerounsie hopmbl :kU3HH — bubnnoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 DopMBbI pa3MHOKEHUS] OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
21 JlaGopatophas pabota Ne 4 05 bubnuorexa [IOK

«M3yueHune cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

https://m.edso0.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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

NHnuBuyanpbHOE pa3BUTHE

bu6mmoreka [IOK

22 OpPraHUu3MOB https://m.edso0.ru/863e8436
23 I'enernka — Hayka o bu6mumorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTH https://m.edso0.ru/863e86f2
| e o Bumorera 0K
' https://m.edso0.ru/863e8878
CKpeIlIUBaHHe
25 esmenoro macetom Bubmorera LIOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacae10BaHNe
npu3HakoB. Jlaboparopras padora No
26 5 «M3yueHue pe3yabTaToB 05 bubnuorexa [IOK
MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO ' https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpETapaTax
27 I'enetnka noma. HacinemoBanue bu6mmoreka [JOK
NPU3HAKOB, CIEIUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
H3menunBocTh. HenacneacteenHas
M3MEeHYUBOCTh. JlabopaTopHas
28 pabota Ne 6. U3yuenue 05 bubnuorexa [JOK
MOTU(PUKAITMOHHONH H3MEHYHBOCTH, ’ https://m.edso0.ru/863e8efe
MOCTPOEHNE BApUALIMOHHOTO Psijia U
BapUALIMOHHON KPUBOI»
HacnencTBenHast ”3BMEHYUBOCTb.
29 JlaGopatopHnast pabota Ne 7. «Ananus 05 bubnuorexa [JOK
MyTalui y Jpo30(uisl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOIIpenaparax»
| e s Tosriosa . B LOK
U ' https://m.edso0.ru/863e8d78
POJIOCIIOBHOM YesloBeKa.
PesepBHbIil ypok. O0001IeHHE 11O
31 Teme «HacnencTBeHHOCTh U

HN3MCHYUBOCTb OPraHu3MOB»



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

bu6mmoreka [IOK

32 Cenexuus KaK HayKka 1 npouecc 1 https:/m.eds00.ru/863e9214
33 MeTobl U JOCTUKEHUSI CEIICKIITNHI 1 bubmuorexa [JOK
pacTeHH U JKHBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorus kak orpacib 1 bubmuorexa [JOK
IPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 45

I[TPOTPAMME



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

11 KJIACC

Ne Tema ypoxa KosmuecTBo 4acos Hdara DJIeKTpoHHbIe U pPOBbIE
n/n Bcero Kourpoabuesie  IlpakTuueckue  HM3YUeHHs  oGpa3zoBaTejbHbIe
padoThI padoThI pecypcbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHHS 1 bubamorexa LIOK
https://m.edsoo0.ru/863ea20e
2 Uctopus pa3BuTus npeacTaBiIeHUN 1 bubnuorexa [JOK
00 3BOIIOIMHN https://m.eds00.ru/863e9570
bubnnorexka [JOK
3 Mukpoosomons . https://m.edsgj.ru/863e901e
[Honmynsus kak 31eMeHTapHast
€IMHHIIA BUJIA ¥ SBOJIOIUH. Br6morexa [IOK
4 Jlabopatopuas pabora Ne 1 1 05 https://m.edng.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBuoKky1ue cuibl (31eMeHTapHbIe 1 bubnnorexka [JOK
(aKTOpBI) IBOITIOIHN https://m.edso0.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp 1 €ro popmbl 1 Egg:ﬁ;;iigﬁﬁl%gege 40
Pe3ynbTatel sBOIIONMN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepa»
8 Hanpasnenus u nmytu 1 bubnuoreka [IOK
MaKpO?IBOJIOIHN https://m.edso00.ru/863e9cle
9 HeobpaTtumocTs 3BOIIOINN 1
10 I/{cropm[ YKU3HM Ha 3eMJIE€ U METOJIbI 1
e€ u3yueHus
11 I'unoTe3sl NPOUCXOKACHUS KU3HU HA 1 bubnuoreka [IOK
3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMJie 10 Apam U 1 bubmuorexa [JOK

nepuoiaM

https://m.edso0.ru/863eabbe



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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
https://m.edsoo.ru/863ea6be

OCHOBHBIE dTanbl 3BOJIIOIUHA
PACTUTCIIBHOT'O U JKUBOTHOI'O MHpPaA.

13 [TpakTrueckas padora Ne 1 05 bubmuorexa [JOK
«/3yueHne HCKOTaeMbIX OCTAaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUTCKIIHSX
14 CoBpemMeHHas cuctema bubnmoreka [JOK
OpPraHUYEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa LIOK
https://m.edsoo.ru/863eac2c
16 JBwmxyme cuibl ((hakTopsl) bubnnorexa [HOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLIUU
YyeJioBeKa
18 YenoBeueckue pacsl U NPUPOIHBIE bubnnoreka [JOK
aJlanTanuy 4enoBeka https://m.edso0.ru/863eaea2
Peseprubiit ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 0OOuTaHUS U SKOJIOTHUECKHE bubnunoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AOuoTtuyeckue (HaxTopsl.
JlaGopatopHnas pabora Ne 3.
p | Moptsmermesms omiemor . B LOK
' https://m.edso0.ru/863eb10e
oburtanusy. JlabopatopHas padora Ne
4. «BausiHUE cBETa HA POCT U
pa3BHUTHE YEPEHKOB KOJIEyCa
bu6nmoreka [JOK
23 bromieckue paxToper https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nonynsiun. [Ipaktnyeckas padora 0.5

Ne 2 «I[Toncuét mIoTHOCTH



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

MOMYJISIIIMKA Pa3HbIX BUIOB PACTEHUI»

o5 Coo01iecTBa OPraHu3MOB — 1 bu6mmoreka [IOK
OHOIICHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI 1 bubnmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a

g | S s o, | Buniorsa LOK

. https://m.edsoo.ru/863eb5fa

CaoiictBa 3xocucteM. Cykueccus

28 [IpupogHBIE S5KOCUCTEMBI 1

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

30 buocdepa — rnodanpHas 1 bubmmoreka [IOK
JKOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBaHUS 1 bu6mmoreka [IOK
ouochepsr https://m.edso0.ru/863ebd16

32 UYenosedecTBo B Onocdepe 3emin 1

33 CocymiecTBoBaHUE TPUPOBI U 1 bubnmnoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60011IeHIE TEMBI

34 «Co00111ecTBa M 9KOJIOTHYSCKUE 1
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

buonorus. O6mas 6uonorus. 10-11 kn. ba3zoserit yposens / A.A. Kamenckuii, E.A. KpukcyHos,
B.B. [Taceunuk

METOJUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Metoanueckoe nocodue k yueounuky A.A. Kamenckoro, E.A. Kpukcynosa, B.B. Ilaceunnka
"O6mras 6momnorus. 10-11 knacc. bazoseiii ypoBens" / B.B. Ilaceunuk, I'.I'. I1IBerios

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/
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