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HOACHUTEJ/IBHASA 3AIIMCKA

IIpu pa3paboTke mporpaMMbl MO OMOJOTHH TEOPETUYECKYIO) OCHOBY IS
OTpe/eNicHUs] TOAXOAOB K (OPMHUpPOBAHMIO COAEpKAHHUS Y4YEOHOTO MpenMeTa
«brnonorus» cocraBunu: KoHuHentyaiabHble mnonoxeHus PI'OC COO o
B3aUMOOOYCJIOBIEHHOCTU IIeJIed, COAEep>KaHUsA, pPEe3yJbTaTOB OOydYeHHS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, IMOJ0XKEHUSI 00 OOIIMX IENIX U
OPUHIMIAX, XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHCTEMbl CPEIHEro
obmero oOpazoBanuss B Poccuiickoit denepanuu, a TakkKe IOJOXKEHUS O
cnenuduke OMoIOTHH, €€ 3HAUCHUH B MTO3HAHUU KUBOUM MPUPOBI U 00ECIIeYCHUN
CYILIECTBOBAHMSI 4eJIOBEUECKOTr0 o01iecTBa. COMIacHO HAa3BAHHBIM IOJOKCHUSM,
OTIPEJICIICHBl OCHOBHBIE (PYHKIIMH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu naéT TpeacTaBiIeHUWE O IEnsAx, 00 oomei
cTpaTeruu OOydYeHHS, BOCIUTAHUS W Pa3BUTHS OOYUYAIOIIMXCS CPEICTBAMU
yuebHoro mnpenmera «buonorusi», omnpexaenser o00s3aTeNbHOE NPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, pacmpeieleHue Mo pas3jaejlaM U TeMaM,
PEKOMEHIyEMYIO MOCIJIE0BATEIbHOCTh U3YUYEHHs] YUYEOHOro Marepuana ¢ y4yeToM
MEXKMPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKU 00pa3oBaTeIbHOTO
poIiiecca, BO3PacTHBIX 0COOEHHOCTEHN 00yUYarOIIXCS.

B nporpamme mno OWOJOTrMM TakXKe YYHUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM pe3yJbTaTaM
o0ydyeHuss B (GOpPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4eOHO-TO3HABATEIbHOU
NEeSATENHbHOCTH/yUeOHBIX NEUCTBUI OOyYarOMIMXCS IO OCBOCHHIO COJCpPKAHUS
Oouosornyeckoro 00pa3zoBaHMUsL.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbIil YpOBEHB) peann30BaH
IPUHITMI TPEEMCTBEHHOCTH B U3YYCHHHM OHOJIOTHH, Onaromaps 4eMy B Hel
IpOCMAaTpPHUBAETCS HAINpPaBIEHHOCTh Ha pa3BUTHE 3HAHUW, CBSI3aHHBIX C
GOpMHUpPOBAHUEM €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHHUS, LEHHOCTHBIX
OpUEHTALMA JTUYHOCTH, FKOJOTUYECKOTO MBILUIEHUS, MPEACTABICHUN O 3I0POBOM
o0pasze XKM3HU U OEpPEKHBIM OTHOLIEHUEM K OKpPYKaIoIIEH MNPUPOIHON Cpele.
[ToaTOoMy Hapsily ¢ U3ydeHUEM OOIIEOMONIOTMYECKUX TEOPH, a TaKke 3HAHHUM O
CTPOEHUU KUBBIX CHCTEM PA3HOTO PAHIa U CYIIHOCTH OCHOBHBIX IPOTEKAIOLINX B
HUX MPOIIECCOB B MpOrpaMMe Mo OMOJOTUU YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHWW B MTOBCEIHEBHOM KU3HU AJISI PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4HCJIe: TPO(HUIAKTHKYA HACIEICTBEHHBIX 3a00JIEBaHHI dYelOBEeKa, MEIUKO-
TeHETUYECKOr0 KOHCYJIBTUPOBAHUS, 000CHOBAHUS SKOJIOTMUYECKH 11eTIeCO00Pa3HOro
MIOBEJICHUSL B OKPYKAIOIIEH NPUPOJHOU CpEAe, aHAIW3a BIUSHUSA XO3SIMCTBEHHOU
JEATENBHOCTH YEJIOBEKA HA COCTOSIHUE IMPHUPOIHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM.
VYcunenue BHHUMaHUS K NPUKIAJHOM HaNpaBIE€HHOCTH Y4Ye€OHOro mpeaMeTa
«buosorus» MNPOAUKTOBAHO HEOOXOIMMOCTHIO OOECIeUeHUsl YCIOBHU UId



pelIeHust OTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJIHHOTO OMOJIOTHYECKOTo 00pa3oBaHuUsl,
KoTOpasi mpeamoiaraeT (QopMupoBaHHE Yy OOydYaromMUXCs CHOCOOHOCTH
aJanTUpPOBaThCS K M3MEHEHUSM JUHAMHYHO DPAa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonoruss Ha ypoBHE cpenHero o0Omero 0o0pa3oBaHMsS 3aHUMAET BaXKHOE
mecto. OHa obecrnieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS TMPEACTABICHUN O
HAyYHOUM KapTHHE MUpPa, pacHIupseT U 0000IIaeT 3HAHUS O XUBOW MpUpOIE, €&
OTJIMYMUTENLHBIX TPHU3HAKaX — YPOBHEBOW OPTraHW3allMd M DBOJIOIUHU, CO3MAET
yCIOBHS JJsi: TO3HAHUSA 3aKOHOB JXWBOW mpuponbl, GopMupoBaHUS
(YHKIMOHAIBHOW TI'PAaMOTHOCTH, HABBIKOB 370pOBOr0 M 0e€30MacHOro ooOpasa
KHU3HHU, SKOJIOTUIECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE
U Y€JIOBEKY.

Bonbiioe 3HaueHNE OUOIOTHS UMEET TaK)Ke I PEIICHUS BOCIIUTATENbHBIX U
pa3BUBAKIIUX 3aaad cpeaHero oodmero obOpa3oBaHWs, CONUATH3ANUH
oOyuaromuxcsi. M3yuenue O6Mon0ruu obGecreurBaeT yCIOBHs Il (POPMUPOBAHUS
UHTEIUIEKTYyaJlbHbIX, KOMMYHHKAIIMOHHBIX U HWH(GOPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETPAIlMM OMOJIOTHYECKUX 3HAHHUM C
MPENICTABICHUSAMH U3 JIPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMUHU
u reorpaduu. Ha3zBaHHbIE TMONOKEHHS] O TMpEAHA3HAYCHHH Y4eOHOTO MpeaMeTa
«buonorusi» cocTaBuIM OCHOBY [JIsl ONpEIEICHUS IOAXOAOB K OTOOpy U
CTPYKTYPUPOBAHHUIO €T0 COJACp)KaHHs, MPEICTABICHHOTO B MPOrpaMMe IO
ounonoruu.

Ot16op conmepkanusi yuyeOHOro npeamera «buosmorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C TIO3HMIMHA KyJIbTypOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOydYaronifecs: JOJDKHBI OCBOMTH 3HAaHWS W YMEHHS, 3HAYMMBIC JIJIs
dbopmupoBaHusa oOIIEH KyJIbTyphl, ONpEAEHAIONMe aJeKBATHOE IOBEICHHE
4eJIOBEKa B OKpY’XKAIOIIeH MpUpOIHOM cpene, BOCTPeOOBaHHBIE B MOBCEAHEBHOM
KU3HU U TPAKTHYECKOW NearenbHocTH. Ocoboe MEecTo B ITOM CHUCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJIePKaHUs, KOTOPBIE CIy>KaT OCHOBOU /Jisi (hOpMUPOBAHUS
MPEACTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApPTHUHE MHpPa U
IIEHHOCTHBIX OPHUEHTAIMAX JHYHOCTH, CMOCOOCTBYIONIMX TyMaHU3AIUU
OHOJIOTrMYECKOro 00pa3oBaHUs.

CTpyKTypupOBaHHE COIEp)KaHHsA Y4YeOHOTO Marepuana B MPOrpaMMe IO
OMOJOTUU OCYHIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUK 00
OTIIMYUTENBHBIX OCOOCHHOCTSX KUBOU MPHUPOJIBI, O €€ YPOBHEBOW OpPTaHU3AlNU U
ABOJIOLIMU. B COOTBETCTBHHM C 3TUM B CTPYKType ydueOHOTro mpeamera «buomorusn»
BBIJICTICHBI CIIEAYIOIINE CoMepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTombl
Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas cucrema», «OpraHuzM Kak
Ouonoruyeckas cucrema», «CucreMa M MHOrooOpasue OpraHuyecKOr0 MHpPay,
«IBOIIOIUS KUBOUM MPUPOBDY, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTIY.



[lens um3ydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJajieHUuE OOyYaroUMMHUCS 3HAHUSIMU O CTPYKTYpPHO-(QYHKIIMOHAJIbHOMU
OpraHu3alui KHUBBIX CHUCTEM pa3HOro paHra U NpUOOpPEeTEeHUE yMEHUi
UCIOJIb30BaTh 3TU 3HAHUS JJIsi TPAMOTHBIX JEUCTBUII B OTHOIIEHUH OOBEKTOB
YKUBOUM MPUPOJIBI U PEIICHUS PA3THMYHBIX KU3HEHHBIX TTPOOIIEM.

JlocTmwkenue 1enu ulydeHus ydeOHoro npeamera «buosnorus» Ha 6a3oBoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIISYIONNX 3a7ayu:

OCBOCHHE OOYYaIOIUMHKCS CHUCTEMbI 3HAHUN O OWOJIOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUiIaxX, CIYXKalUuX OCHOBOU
s (OpMUPOBaHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUpa, O
METO/IaX HAy4YHOTO MO3HAHMS, CTPOCHUU, MHOTOOOPA3UH U OCOOECHHOCTSAX KUBBIX
CHUCTEM PA3HOTO YPOBHS OpPraHU3aIlUH, BBIAAIONTUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopMmupoBaHue y OOy4aroIIMXCS TO3HABATENIbHBIX, WHTEIUICKTYaJbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B Mpollecce aHaliv3a JaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUU HAy4YHBIX B3IVISAOB, MJAEW M TOAXOJOB K HM3YyUYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIuy;

CTaHOBJIEHUE Yy oOyyaromuxcs oO0med KylabTypbl, (GYHKIMOHAIBHOU
TPaMOTHOCTH, Pa3BUTHUE YMEHHUN OOBSCHSITH M OIEHUBATH SIBICHUS OKPYKAIOIIETO
MHUpa JKUBOW MPUPOABI HA OCHOBAHWHM 3HAHWUW M OIBITA, TMOJTYYEHHBIX MPHU
W3yYCHUH OUOJIOTHH;

dbopMupoBaHUe y OOyUYalOMMUXCd YMEHUM WIUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHWUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKAa, PAa3BUTHHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHI M arpoOHOTEXHOJIOTHIA;

BOCIHUTaHNE YOEXKJIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHS K HEHM, COOTIONEHUS AITUUYECKUX
HOPM TIpH MPOBEJCHUU OMOIOTHYECKUX UCCIEeI0BAHUNT;

OCO3HAHUE IIEHHOCTU OMOJOTMYECKUX 3HAHMM [JIs1 TIOBBILIEHUS YPOBHS
9KOJIOTUYECKOUN KYIBTYPbI, Il (GOPMHUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IIPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHHM B MOBCEAHEBHOM JKU3HU JIJIS
OLCHKHU MOCJEACTBUN CBOEU JIESATEIBHOCTH MO OTHOIIEHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 37I0POBBIO, OOOCHOBaHHME U COOIIONEHHE Mep NPOPUITAKTHKU
3a00J1€BaHU.

B cucreme cpennero oOmero oOpaszoBanusi «buonorus», u3ydaemass Ha
0a30BOM YpOBHE, SBISIETCS OOS3aTebHBIM yYEeOHBIM TPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHON 001acTh « EcTecTBeHHO-HAYYHBIE PEAMETHD.

Jlnst u3yueHust 6Mosioruu Ha 6a30BOM ypOBHE CpPEIHET0 00IIero 00pa3oBaHuUs
orBoauTcst 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenro), B 11 kimacce — 34
yaca (1 gac B Hefeno).



COAEP) KAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMH €CTECTBEHHBIMU HayKaMmu, Quiocodueid, dTUKON, SCTETUKON U TIPABOM.
Pornb Guonoruu B opMUpOBaHUHN COBPEMEHHOW HAay4yHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKHUX HAYK.

Mertonbl mO3HAHUS )KUBOM NPUPOABI (HAOMIONEHUE, SKCIIEPUMEHT, ONTUCAHMUE,
u3MepeHue, Kiaccudukaius, MOAEIUPOBAHUE, CTAaTUCTUUYEecKas o0paboTka
JTAHHBIX ).

JdemoHcTpaumm:

[Toprpetst: Y. HapBun, I. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabnuiisl 1 cxeMbl: «MeTo/1bl TO3HAHUS KUBOW MPUPOJIBI.

JlaGopaTopHble H NPaKTH4YECKUE PA0OTHI:

[Ipaktuueckass pabora No 1. «Mcronb3oBaHWE pa3IMUYHBIX METOIOB IPHU
U3YYEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEMBbI M UX OPTaHU3ALMS.

JXKuBbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHusi ouonorun. OTaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CaoiicTBa OMOCHCTEM U X pa3HOOOpa3ue. YpOBHU OpraHU3alud OUOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBI, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJISIMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTeO1IeHOTUUECKUI ), OnOoC(epHBIi.

JdemoncTpauum:

Tabnuubl 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HW», « YPOBHU OpraHU3ALUU
YKUBOUW MIPUPOIBD».

Oo6opynoBanue: Mmozenb Mmoiekyiasl JJHK.

Tema 3. XuMu4ecKuii COCTaB M CTPOEHUE KJIETKH.

XUMHAYECKUN COCTAB KJIETKU. XHUMHUYECKHUE DJIEMEHTBI: MaKpPOJJIEMEHTHI,
MUKpPO3J€MEHTHI. Bojia 1 MUHEpalibHbIE BEIIECTRA.

OyHKIMU BOAbI M MHUHEpaJbHBIX BellecTB B KieTke. l[lommepxkanue
OCMOTHYECKOI0 OasiaHca.

benku. CoctaB U crpoeHue OenkoB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3amenuMble 1 3aMeHUMbIE aMUHOKHUCIOTHl. AMUHOKUCIOTHBIM COCTaB. YPOBHU
CTPYKTYphl O€IKOBOW MOJIEKYyJbl (MEepBUYHAsI, BTOpPUYHAS, TPETUYHAS U
YEeTBEPTUYHASl CTPYKTypa). XHUMHUYECKHUE CBOMcTBa OenkoB. buonormyeckue
byHKIMY OEIIKOB.



depMeHTHl — Ouosorudyeckue karaiausatopbl. CtpoeHue GdepMmeHTa:
aKTUBHBIM LIEHTp, cyOcTtpartHas cnenupuunocts. Kodepmentsl. BuramuHsbl.
Otinuus GepMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOpPOB.

YrineBoapl: MoHOcaxapuiabl (TIHOKo3a, pubo3a u ae3okcupubdosa),
aucaxapulibl (caxaposa, JIaKTo3a) W MoJiucaxapuasl (Kpaxmal, TJIHKOTEH,
LeJIT0N103a). bruonoruueckue pyHKIUU yIIIEBOIOB.

Jlumuaer: Tpurnunepunsl, Gocdomunuasl, crepouasl. [mapodunapHO-
rugpopobHbie cBoiicTBa. buonornueckue ¢ynkuun nununoB. CpaBHEHUE
yIJIEBOAOB, OEJIKOB U JTUNUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennossie kucnorsl: JIHK wm PHK. Hykneoruasr — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Crpoenue u ¢pynkuuu JJHK. Crpoenune n gpynkuuun PHK.
Buaest PHK. AT®: ctpoenue u GpyHKIMH.

[{uronorus — Hayka o kJjeTke. KietouHnast Teopust — mpuMep B3aUMOIECUCTBUSA
uzeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEHUS KIETKH.

Knerka kak mnemnoctHas >kuBas cucrtema. OOmue MNpU3HAKU KIETOK:
3aMKHyTasi HapyxHas MemOpaHna, moiekynabl JJHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oerka.

Tunel KIeTOK: 3yKapuoTHueckas M MpokapuoTudeckas. OcoOeHHOCTH
CTpPOCHHMsI TpoKapuoTuueckon kietku. Kierounas crenka Oakrepuit. CtpoeHme
DYKApUOTUYECKON KJIeTKH. (OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOU U
IrpUOHOM KJIETKH.

[IoBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, NIMKOKAJIHMKC, UX
¢ynkuuu. [1nazmatnueckas memOpaHna, €€ cBoiictBa U pyHKIMU. [{uTomnasma u eé
opranouibl. OnHoMmemOpanHbie opraHouabl kietku: OIIC, ammapar [ombmxwu,
an30coMbl. [loayaBTOHOMHBIE OpraHOMABl KIETKH: MHUTOXOHIPUU, IUIACTHUBIL.
[IpoucxoxaeHne MUTOXOHApUNA u miacTud. Buasl mnactun. HememOpannbie
OpraHoOUbl KIETKH: PUOOCOMBI, KJIETOYHBIM LEHTp, LEHTPUOIU, PECHUYKH,
KTyTHUKUA. QYHKIIMU OPTaHOMJOB KIIETKU. BKItOUeHUsI.

SAnpo — perynasTopHblil HeHTp KieTku. CTpoeHue siapa: siaepHas 000J0dYKa,
KapuoIuIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BELIECTB B KIIETKE.

JdemMoncTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llneuinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XUMHUYECKHUX DJIEMEHTOB B HEXHBOU
npupone», «PacnpeneneHrne XUMUYECKUX 3JIEMEHTOB B )KMBOM IIPUPOAEH.

Tabnumbel u cxembl: «llepuonuyeckas TabmuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoJeKybl BoAbl», «buocunres 6enka», «CTpoeHre MOJIEKYIIbI OeNKay,
«Ctpoenne depmentay, «Hyknennosbie kuciotel. JJHK», «CTtpoenne mMoneKyIbl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE KUBOTHOW KIIETKHY,



«CTpoeHre pacTUTENbHOU KIETKHW», «CTpPOCHHE NPOKAPHUOTUUECKOM KIIETKUY,
«CtpoeHue spa KIETKN», « YTIEBOIbIY, «JIunuab.

OOGopynoBaHue: CBETOBOM MHKPOCKON, OO0OpYyAOBaHUE [JIsi MPOBEICHUS
HAOJIOJIEHN N, HM3MEPEHUN, DKCIEPUMEHTOB, MHKPOIIpENapaTbl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KJIETOK.

JlabopaTopHble 1 MpakTHYEeCKHE PA0OTHI:

JlaGoparopuas pabora Ne 1. «M3ydeHme KaTalIUTHYECKONH AaKTHUBHOCTH
dbepMeHTOB (Ha TPUMEPE aMUJIA3bl WIIH KaTalla3bl).

JlaGoparopuasi pabora No 2. «l3yueHue cTpoeHHsS KIETOK pPaCTCHHIA,
KUBOTHBIX U OakTepuil MoJi MHUKPOCKONIOM Ha TOTOBBIX MHUKpOIpEnaparax U HX
OTTMCAHUE.

Tema 4. ’/KuzHeaesATeIbHOCTb KJIETKH.

OOmeH BeniecTB, WK MeTabonu3M. ACCUMIIISLNS (TUTACTUYECKU OOMEH) U
JTUCCUMWISIUS (HEPreTUuecKuii oOMEeH) — JIB€ CTOPOHBI €IWHOIO IIpoliecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPrUM B MOHUMaHUU
MeTabou3ma.

Tunsl 0OMeHa BemecTB: aBTOTpOoGHbIN U TeTepoTpodHbIil. Ponb depmMeHTOB B
oOMEHE BEIIECTB U MPEBPAIICHUU IHEPTUHU B KIIETKE.

®otocunTte3. CBeroBas u TemHOBas ¢a3el (porocuHTesa. Peakmuwm
dbotocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAUCHHE (DOTOCHUHTE3a IS KU3HHU
Ha 3emute. BiusiHue ycioBuii cpefpl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €TO
MPOYKTUBHOCTH Y KYJAbTYPHBIX PAaCTCHUH.

XeMmocuHTe3. XeMOCUHTE3UPYIOIUe OakTepuu. 3HAUCHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJIeTKe. PaciierieHne BelecTB, BbIJEICHUE U
AKKyMYJIMPOBaHHUE YHEPTUU B KJIETKE. DTalbl YHEPreTudeckoro oomeHna. [mukonus.
bpoxxenne u ero Buabl. KuciaopomHoe OKHUCIEHUE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe dpochoprupoBanue. IHPEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakupu wmarpuuHoro cuHTesa. lenermueckas uHbopmanus u JIHK.
Peanuzamus reHernueckoil mHboOpManuu B KiIEeTKe. [e€HETHYECKH KON U €ro
cBoiicTBa. Tpanckpumnius — marpuunbiii cuate3 PHK. Tpancnsmus — GuocunTes
Ooenka. Ortambl TpaHcasuu. KommpoBanwe aMuHOKHCIOT. Poms pubocom B
OnocHuHTE3€ OelKa.

Heknerounbsie Gpopmel xu3Hu — BUpychl. McTtopus oTkpbeiTus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTU CTPOCHHS U KU3HEHHOTO I[MKJIa BHUPYCOB.
baktepuodaru. bonesHu pacteHuil, >XUBOTHBIX U 4YEJIOBEKa, BHI3BIBAEMBIC
Bupycamu. Bupyc nmmyHonedpunura uyenoeka (BUY) — Bo3Oynurens CIIN/da.
O6paTHass TpaHCKpUNI U, peBepTaza U uHTerpasa. I[IpodunakTuka
pacnpoCTpaHeHHs] BUPYCHBIX 3a00J1eBaHUM.

JdemoHcTpanum:



[Toprpersr: H. K. Konbuos, /. N. UBanosckuii, K. A. Tumupsses.

Tabnuupbl 1 cxembl: «Tunel nutaHus», «Meradonuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuit oomen», «Ximopomiacty, «Porocunres», «Crpoenune JJHK»,
«Ctpoenne u pyHKIMOHUpOBaHUE reHay, «CuHTe3 Oenka», « eHeTHYeCcKuil Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xuzHeHHbld nukin Bupyca CIIN/a,
oaxTepuodaray, «Permukanus JJHK».

OO6opynoBanue: Mmonmenu-amminkamuun «Yapoeraue JIHK wm Tpanckpurmmsy,
«buocunTes 6enkay, «CTpoeHue KIeTkm», Moaenb cTpykrypsl JJHK.

Tema 5. PazMHOKeHHe M MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii muki, Wik >KU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, nmpoTekaromue B uHTepdaze. Permkanus — peakuuss MaTpUYHOIO
cunre3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIA HaboOp — KapHOTHII.
JqunnouaHBIN W TamJOUJHBIA XPOMOCOMHBIE HaOOpbI. XPOMAaTHBI.
[luTomoruyeckue OCHOBBI PA3ZMHOXKEHHUS WU HUHAUBUAYAJIbHOTO PA3BUTHUA
OpraHU3MOB.

Henenne knetkn — muto3. Craaum muroza. lIpoueccel, mpoucxonsiue Ha
PAa3HBIX CTAIUAX MUATO3a. BHOJIOrMYECKU CMBICI MUTO34.

[Iporpammupyemas rudesnb KJIETKH — arornTo3.

dopMbI pa3sMHOXKEHHUSI OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl 6ecmnosoro
Pa3MHOXEHUsI: [I€JCHUE HaJABOE, IMOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3zoBaHre, BETeTaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHU3MOB, €0 3HAYEHUE JJISI CEJICKIUH.

[TonoBoe pa3MHOXKEHHE, €70 OTIUYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeito3a. IIpomeccel, mpoucxoasuMe Ha CTagusx Menosa.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buonorndeckuid CMbICT U
3HaYEHHE MEN03a.

['amerorene3 — mnporecc oOpa3oBaHUs TIOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie kene3bl: CeMEHHUKUM W sSudHUKHA. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIETOK — TameT (CrepMaro30uj, SMIEKIeTKa) — CHepPMaTOreHe3 W OBOTCHE3.
OCOOEHHOCTH CTPOCHHS SUIEKIETOK W crepmaro3ousioB. OMIog0TBOpEHHE.
[Taprenorenes.

NaauBunyansHOe pa3BuTHE (OHTOTEHE3). OMOpPHMOHATBbHOE pa3BUTHE
(aMOpuorenes). Jrarnbl SMOPHOHAIBHOTO PA3BUTUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, ractpyisdnusi, opraHorene3. lloctamOpuonanbHOe pazBuTHe. Turbl
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: TMpPsAMOE, HENpsMoe (JTUYMHOYHOE). BrusHue
cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pasButue pacreHuil. OHTOr€He3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTaJUU Pa3BUTHSL.

JdemoncTpanum:



Tabnuubpl u cxembl: «DOpMbI Pa3MHOXKEHUS OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereratuBHoe pa3MHOXKEHUE
pacteHuit», «J/lenenue knerku Oakrepuity, «CTpoeHHE TMOJOBBIX KIETOK),
«Crpoenue xpoMocombl», «Kiertounbiii mukn», «Pemmukanus JTHK», «Murtosy,
«Meno3sy, «IIpsmoe u Henpsmoe pa3sBUTHEY, «] aMETOreHe3 y MIIEKOIUTAIINUX U
yenoBeka», «OCHOBHBIE CTA/IMM OHTOTCHE3A.

O6opynoBaHue: MHUKPOCKON, MHUKpomnpenaparsl «CrnepmMaTo30HUbI
MJICKOTIUTAIOIIETO», «SMIEKIeTKa MIIEKoNUTarIero», «Kapuokrnues B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJENb-alIuiuKanus «JleneHne KIeTKW», MOJEIb
JIHK, Monens MeTadazHoil XpOMOCOMBI.

JlaGopaTropHble U MpaKTH4YeCKUe PadOThI:

JlaGoparopnas pabora Ne 3. «HalOmromeHwe MuTO3a B KJIETKaX KOHYHKA
KOpPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEraparax».

JlaGoparopnasi pabora Ne 4. «3ydeHue CTpOEHMs TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENaparax».

Tema 6. HacieACTBEHHOCTb U HI3MEHYMBOCTH OPraHHU3MOB.

[Ipeamet u 3anaum renetrku. Mctopus pa3BuTus reHeTUKH. Poib nuTosioruu
U 3MOpHOJIOTHH B CTAaHOBIICHUM T€HETHKU. BKiIam poccHCKUX U 3apyOeKHBIX
y4€HBIX B pAa3BUTHE TCHETUKU. METOJbl TEHETUKU (THOPUIOIOTHYECKUH,
HUTOTCHETUYECKUM, MOJIEKYISIPHO-TeHETUYEeCKUil). OCHOBHBIE TE€HETUYECKHUE
noHATHsA. [ eHeTnYeCcKass CUMBOJIMKA, UCTIONb3yeMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUSA MPHU3HAKOB, yCTaHOBIEHHbIE [. Menaenem.
MoHoruOpuaHoe CcKpenMBaHue. 3aKOH e€IuHOo0O0pa3us TUOpPHUIOB MEPBOTO
nokosieHud. [IpaBuino JOMUHUPOBaHUA. 3aKOH PACIICIVICHUS TPU3HAKOB. | nnoresa
YUCTOTHI TaMeT. [1oJIHOE ¥ HEeMOoTHOe TOMUHUPOBAHHUE.

HurubpuaHoe ckpenjuBaHue. 3aKOH HE3aBUCHUMOTO HAacCJI€JIOBAaHUS
npu3HakoB. lluToreHernyeckme OCHOBBI AUTUOPUIHOTO CKpEIIMBAHMUSA.
AHanuzupyrouiee ckpeupanue. Mcnoap30BaHuEe aHATU3UPYIOLIETO CKPEIBaHUS
JUTSI OTIPE/IeNIEHUS TEHOTUIIa OCOOH.

CuennenHoe HacnenoBaHue mnpuszHakoB. Pab6ora T. Moprana mno
CLEIUICHHOMY HACJI€AOBAaHUIO N'eHOB. HapylieHue cuensieHus TeHOB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHAasl TEOPHS HACIIEICTBEHHOCTHU. | eHETHYECKHE KaPTHI.

I'enetuka mona. XpoMOCOMHOE OIpenesieHue Mmojia. AyTOCOMBI M TOJIOBBIE
XpomMocoMbl. ['omMorameTHble W TreTeporaMmeTHbie opranu3mbl. HacnenoBaHue
MPU3HAKOB, CIEIJICHHBIX C MOJIOM.

N3MenunBOCTh. BUbI N3MEHUYNBOCTH: HEHACIICICTBEHHAS U HACTIEACTBEHHAS.
Ponp cpensl B HEHAclIeICTBEHHOW H3MEHUYHUBOCTH. XapaKTEpUCTHUKA
MO (DUKAITMOHHONW U3MEHYMBOCTU. BapuaniMoHHbIN psifl U BapualliOHHAsE KpUBasi.



Hopma peakuuu mnpusHaka. KolM4ecTBEHHbIE M KAUECTBEHHBIC MPU3HAKA U HX
HOpMa peakiuu. CBoHcTBa MOIU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBenHnasi, wiaM TeHOTUNUYECKas, W3MEHYMBOCTh. KomOuHaTtuBHas
W3MEHYUBOCTh. Meio3 W MOJOBOM MpOIECC — OCHOBAa KOMOWHAaTHBHOM
U3MEHUYMBOCTU. MyTalmoHHasi u3BMeHYMBOCTh. Kimaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa v Mpu4rHbl MyTanuii. MyTareHHbIe (HaKTOPBHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieAcTBeHHOW naMenunBocty H. . BaBusosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABl TE€HETHUKU
YeJIOBeKa: TeHEAIOTHUCCKNM, ONMM3HEIOBEINA, IIUTOTCHETUYECKUM, OMOXUMHYCCKUM,
MOJIEKYJIApHO-TeHETUUYECKU. COBpEMEHHOE ONpPENEIEHUE TEHOTHUNA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T111P-ananu3a. HacnencTtBenHble 3a00JIeBaHMS 4YEIOBEKa: T'C€HHBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOM MPeapacloioKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W reHepatuBHble MyTauuu. CTBOJNOBBIE KHETKH. [IpuHUUIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKUX
Oone3neld. MenuKO-TeHETUYECKOEe KOHCYJIBTUPOBAHMUE. 3HAYCHHE MEIUITUHCKOM
TeHETHKH B MIPEIOTBPAIICHUH U JICYCHUH T€HETUYECKUX 3a00JICBaHHM YeIOBEKa.

JdemoHcTpanum:

[Toptpetsi: I. Mennens, T. Mopran, 1. ne ®@pus, C. C. YerBepukon, H. B.
Tumodees-Pecosckuit, H. . BaBumnos.

Tabnuusl U cxembl: «MOHOTUOpPUJIHOE CKpEIIMBAaHUE U €TO
HATOTEHETUYECKAasE OCHOBa», «3aKOH pACHICIJIEHUS W €r0 LHUTOTCHETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JIUrubpuaHoe CKpEIIMBaHUE,
«llutomoruyeckme OCHOBBI JUTHOPHUIHOTO CKpeuMBaHUA», «Meio3y,
«B3anmopneiicTBue aJUIENbHBIX TEHOB», «leHeTMueckue KapThl pPacTECHU,
KUBOTHBIX M 4YeJOBEKa», «leHeThka mnoyia», «3aKOHOMEPHOCTH HACIEAOBaHUSA,
CLEILUIEHHOrO ¢ mosom», «KapuoTumbel uenoBeka W KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MonudukanmonHas M3MEHYUBOCTh», «HacnemoBanme pesyc-
dakropay», «I'eneTnuka rpymni KpoBu», « MyTarioOHHast U3MEHYUBOCThY.

OO6opynoBaHue: MOACIH-AMIUIMKAIMA «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomunHupoBanue», «Jurubpunnoe ckpemuBanuey, «llepexpéct
XpOMOCOMY», MHKPOCKON W MuKpompemnapar «J/[po3odwmra» (HopMa, MyTanuu
(bOopMBI KPBUTEEB M OKPACKH Tela), repOapuii «[opox moceBHON».

JlaGopaTropHble U NpaKTH4YeCKUe PadOThI:

JlaGoparopnas pabora No 5. «3ydyeHue pe3ynbraroB MOHOTMOPHUIHOTO U
JUTHOPHUIHOTO CKPEIIMBaHUS Y TPp030(dUIIbI HAa TOTOBBIX MUKPOIIpEaparaxy.

Jlaboparopnas padota Ne 6. «/3yueHne MOAM(PUKAIUOHHON U3MEHYUBOCTH,
MOCTPOEHUE BAPUAILIMOHHOTO Psiia U BApUALMOHHON KPUBOI».



JlaGoparopnas pabora No 7. «AHanu3 MyTanuil y Apo30(uiibl Ha TOTOBBIX
MHUKpPOIIpENapaTaxy».

[Ipaktuueckas pabora Ne 2. «CocraBieHue M aHalIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranun3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa W MIpolecC. 3apOoXkKIACHUE CENEKIUU U TOMECTHKAIUS.
VYyenue H. 1. BaBuioBa o neHTpax mpOUCXOKICHUSI 1 MHOTOOOpa3us KyJIbTYPHBIX
pacteHuid. LleHTpBl NPOUCXOXKICHUS JOMAIIHUX >KUBOTHbIX. Copt, Mmopona,
ITaMM.

CoBpeMeHHbIE METOABI CeleKUUU. MacCoBBIi U MHAMBUIYAJIBbHBINA OTOOPHI B
CEJIEKIIMM pAacTeHH W KUBOTHBIX. OIllEHKa JKCTepbepa. bIM3KOpOICTBEHHOE
cKpemuBaHue — HWHOpuUAWHL. Yucras nuHug. CKpelIMBaHUE YHUCTHIX JIMHUH.
['eTeposuc, unu rudpuaHas cuia. HepolcTBeHHOE CKpEIIMBaHUE — ayTOPUIMHI.
Otnanénnas rubpuamszanus u e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJIyYCHUE TOJUIUIOUAOB. JIOCTMKEHUS CENEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib NPOW3BOACTBA. ['eHHas WHXKEHEpus. OTalbl
co3nanusa pexomOunantHo JIHK wu Ttpancrennsix opranusmoB. Kierounas
nxeHepus. Kinerounsie KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIILCKOXO3IMCTBEHHBIX OPTraHU3MOB.
DKoNOoruueckue U dTudueckue mnpodbirembl. 'MO — reHeTuuecku
MOIU(PUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toprpers: H. 1. Basunos, . B. Muuypun, I. JI. Kapneuenko, M. .
HBaHoOB.

Tabnunel 1 cxembl: kKapra «LleHTpbl NPOUCXOXKIEHUS W MHOTOOOpa3us
KYJIETYPHBIX pacTeHui», «Ilopoapl 1oMamHuX >KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenumity, «OTnanéHnas rudbpuauzanus», «Padborer akagemuka M. ©. BaHnoBay,
«IMonunnongus», «OO0BEKTH OuOoTEexXHONOTUMY», «KiIeTouHble KyIbTYpHl U
KJIOHMpOBaHue», « KoHCTpyHnpoBaHue u nepeHoc reHoB, XPOMOCOM).

OO6opynoBaHue: MyJISKU TJI0I0OB U KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repoapuii « CenbCKOX03IMCTBEHHBIC PACTECHUS.

JlaboparopHbIe ¥ NpaKTHYEeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METONBI W JOCTHMXKEHHSI CEIICKIIMU PACTCHUU W
KXUBOTHBIX (Ha CEJEKIMOHHYI CTaHIHUI0, NIEMEHHYIW (epmy,
COPTOUCTBITATEIbHBIN YyYacCTOK, B TEIJIMYHOE XO3SIHUCTBO, J1abopaTopuio
arpOyHUBEPCUTETA WJIK HAYYHOTO IIEHTPA)».

11 KUIACC



Tema 1. IBoTrOMOHHAs OMOJIOT M.

[IpeanochblIKM BO3HUKHOBEHHUS JBOJIIOLMOHHONW TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMOJNOruU. BiusiHue 3BONIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U IPYTUX HayK.

CBuzerenscTBa 3BoMOLMU. [lameoHTONOrMYECKHE: MOCIEA0BATEIbHOCTD
MOSIBJICHUS BUJIOB B TAJICOHTOJOTHMYECKON JIETOMHUCH, TMEPEXOJHbIE (OPMBI.
buoreorpaduyeckue: cxoAacTBo u paznudue ¢ayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA W pa3INuvs 3IMOPUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOIMYHBIE,
pYAMMEHTApHbIE OpraHbl, araBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHM3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX MyTeHl y BCex
OpraHU3MOB.

OBonwounonHas teopus Y. JlapBuna. Ilpeanochlnku BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYILIME CHUJIBI HBOJIIOIMU BHUAOB 1o JlapBuHYy (M30BITOUHOE
Pa3MHOXKEHHE TIPU OIPAHMYEHHOCTU PECYpPCOB, HEOMNPENEIEHHAS] W3MEHUYUBOCTb,
O6opb0a 3a CylecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3BooIuu (CTI) u e€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkposBostonus. [Tomynsius kKak equHULA BUAA U 3BOJIIOIHUU.

JBrxymue cuibl (PpakTopbl) BOTIONMK BUAOB B Mpupoae. MyTalMOHHBIN
npolecc U KOMOWHATHUBHAS W3MEHUYMBOCTH. [lOMyNsIITMOHHBIE BOJHBI U Apeid
reHoB. M3onsuus 1 Murpanmsi.

EctecTBeHHbII 0TOOp — HampaBisglomWuid (akrtop 3Boaouud. Dopmel
€CTECTBEHHOI0 0TOOpA.

[TpucnocoO0aeHHOCT, OPraHU3MOB Kak pe3yaprar 3Bojionuu. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMopd03bl U MU0 JANI TAIIUH.

Bun u Bupmoo6paszoBanue. Kpurtepuum Buma. OcHoBHBbIEe (HOpPMBI
BUI000pa30BaHusl: reorpauyeckoe, SKOJIOrHUeCKoe.

Maxkpossontorus. Dopmbl 3BOJONUM: GUIIETHYECKAs, TUBEpPreHTHas,
KOHBEpreHTHas1, mapaenbHas. HeoOparuMocTh SBOIOIUY.

[IpoucxoxaeHre OT HeCleNHAIN3UPOBaHHbIX NpenkoB. IIporpeccupyromas
crienrann3anus. AfanTUBHAS paiAaLus.

JdeMoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, Y. Hapsun, B. O. Koanesckuu, K.
M. Bbap, D. I'ekkenb, ®. Mromnep, A. H. Ceepuos.

TaOnuibl u cxeMmbl: «Pa3BUTHE OpPraHUYECKOro Mupa Ha 3emiie», «3apobIIIn
NO3BOHOYHBIX JXHUBOTHBIX», «Apxeontepukc», «Dopmbl O60pbOB 3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOrooO6pa3ue COpTOB pacTEHUN,
«MHuoroo6pa3ue mopona XKuUBOTHBIX», «llomynsuuu», «MyTanuonHas
U3MEHUYUBOCTB», «ApoMopdo3sl», «Unumoamantamum», «OOmas aereHepanus,
«/IBmxkymme cunbel 3Bomouun», «Kapra-cxema wmapuipyta myrtemectBus Y.



HapBuna», «bopbba 3a cymiecTBoBaHue», «lIprUCIOCOOIEHHOCTh OPraHU3MOBY,
«l'eorpaduueckoe Bu1000pa3oBaHuey», « IKOJIOTHYECKOE BUAO0OPA30BAHUE .

OO6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIM4YHbIMUA THIIAMU OKPACKH,
HAOOp IUIONOB M CeMsiH, KoJuleKuus «lIpumepbl 3alIMTHBIX MPUCTOCOOICHUN Yy
KUBOTHBIX», MojieNb «OCHOBHBIC HAIIpaBICHUS IBOJIOLMK», O0BEMHAS MOJEIH
«CTpOoeHHe roJI0BHOIO MO3ra O3BOHOYHBIXY.

buoreorpadpuueckas xapra mupa, KouieKmus «DPoOpMbI COXPaHHOCTH
HCKOIMAEMbIX JKMBOTHBIX U pacTeHuil», monaenpb annnukanus «llepekpéct
XpOMOCOMY», BIIaXKHbIE ITpenaparsl «PazButue HacekoMoroy», «Pa3BuTHE JIATYIIKWY,
Mukponpenapar «pozoduna» (Hopma, mytauuu (OpMbI KPBUIBEB M OKPACKHU
Tena).

JlaGopaTropHble U MpaKTH4YeCKUe PadOThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OJIOTHIECKOMY
KPUTEPHUIO).

Jlaboparopnas pabora Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTePay.

Tema 2. Bo3HNKHOBeHHE M Pa3BUTHE KU3HU Ha 3emue.

JloHayuHble NpPEACTABICHUS O 3apOXKIACHUM >KU3HU. HayuHbple TUNOTE3BI
BO3HUKHOBEHHUS JKU3HM Ha 3emje: a0uoreHe3 M MaHCIepMHs. XUMHUYecKas
3BOJIONMUS. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKUX BEHIECTB W3 HEOPraHMYECKHX.
DKCHEpUMEHTAIBHOE OATBEPKICHUE XUMUYECKOW IBOMOLMHU. HavanbHble 3Tarbl
ounonoruueckoir 3Bomounu. ['unoreza PHK-mupa. dopmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. [lepBple KIETKM W HMX 3BOJIOLUS.
@opMHUpPOBaHNE OCHOBHBIX I'PYMI )KUBBIX OPraHU3MOB.

PazButne xu3zHn Ha 3emiie mo 3paMm U nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosolickas ’pa u €€ mnepuoaAbl: KeMOpPUICKHUI,
OPAOBUKCKHM, CUITYPUMCKUI, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30KcKas 3pa U €€ epuoIbl: TPUACOBBIN, IOPCKUH, MEJTOBOM.

Kalino3olickas spa u €€ mnepuoabl: NAJICOr€HOBBIM, HEOTECHOBBIN,
AHTPOIIOTCHOBBIM.

XapakTepuCcTUKa KJIMMAara M IeoJIOTMYecKux mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTEIBHOTO M JKMBOTHOTO MHUpa. ApoMopQo3bl y pacTeHUd u
KUBOTHBIX. [losiBNIEHNE, pacuBET U BBIMUPAHUE I'PYIIIT )KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECcKOro Mupa Kak OTpaxkeHHe OdBOIonUU. OCHOBHBIE
CHUCTEMATHYECKHE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIONOrMs KaK Hayka. Pa3BuTre npencraBiaeHui o
IIPOUCXOKJICHUM 4YelloBeKa. MeToapl W3ydeHHs aHTponoreHesa. Cxonactsa u
pa3yINyuus YeJIOBEKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHNUE YETIOBEKA.



HABuxymue cunasl (daktopsl) aHTponoreHesza. HacmeactBeHHas
U3MEHYUBOCTh U €CTECTBEHHbIM o0TOOp. OOmecTBEHHbI 00pa3 >XKU3HH,
W3TOTOBJICHUE OPYAUN TPYAA, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJNM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbli, YesnoBek NpsIMOXoasmui, YenoBeKk HeaHAepTalibCKuil, Yenosek
pasymHbIif. Haxomku HCKONaeMbIX OCTAaTKOB, BpeMsl CYIECTBOBaHHUS, OO0JIacTb
pacmpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UenoBeueckue pacwkl. OCHOBHBIE OONBIIHE pachl: €BPOIMEOUIHAS
(eBpa3uiickasi), Herpo-aBcTpajiouaHas (dPKBaTopualibHas), MOHTOJOHUIHAS
(azumaTrcko-amepukKaHckas). YepTsl NpUCHIOCOOJEHHOCTH MNpPEeACTaBUTENEH
YEJIOBEYECKHX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EJIMHCTBO 4YENOBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpauum:

[Toprpers: ®@. Penn, JI. Tlactep, A. WM. Omapun, C. Mumnep, I Opu, 4.
JapBuH.

Tabnumpel u cxembl: «Bo3uukHoBeHHe CONHEYHOW CHUCTEMBI», «Pa3zBuTHe
opraHmueckoro mupa», «PactutenbHas kinetka», «KuUBOTHas KIieTKay,
«ITpokapuornueckas Kietka», «COBpPEMEHHAas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHUSI YEIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE Me€CTa MaJ€OHTOJOTMYECKUX HAXOJOK NPEIKOB
COBPEMEHHOTO 4YEJOBeKay», «JlpeBHenmue moam», «peBnue monm», «llepBbie
COBpPEMEHHBIE JOAN», «HenoBeyeckue pachbh».

O6opynoBanue: Mmynsxku «llpoucxoxgenue uvenmoBeka» (OKHOCTHI
aBCTpaJONUTEKa, MUTEKAHTPONa, HEaHJepTaliblia, KPOMAHbOHIIA), CJENKH WU
U300paKEHUS KaMEHHBIX OpYAMH NEpBOOBITHOIO YeJoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), reoxpoHojorudyeckas Tabnuma, kojuiekuus «Dopmbl
COXPAHHOCTH MCKOIIAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTropHble H NPaKTH4YeCKUE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «/3ydyeHune MCKomaeMbIX OCTAaTKOB PACTEHHUM U
KUBOTHBIX B KOJUIEKIIUSX).

DKCKypcusi «IBOJNIOLHS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIA UM KPAeBEIUECKUNA My3€ei).

Tema 3. Opranusmsl U OKpPY:KaKILas cpeaa.

DKOJIOTHs Kak HayKa. 3aJadyd M pa3/ieiibl SKOJIOTHH. MeTobl S3KOJIOTHYECKUX
UCCJIeI0BaHUN. DKOJIIOTMYE€CKOE€ MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHMsI OPraHMW3MOB: BOJAHAs, HAa3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHASI.

Oxonoruveckue ¢axktopsl. Kiaccupukanus 3KOTOTHYECKUX (PAKTOPOB:
abuoTuyeckue, OMOTHUECKHE U AaHTPONOTeHHBbIE. JlelicTBHE HKOJIOTHYECKUX
(haKkTOpOB Ha OPraHU3MBI.



Abuorudeckue (HaKTOpbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocobneHuss OpraHu3MOB K JEUCTBUIO aOUOTHYECKUX (PAKTOPOB.
bronornueckue puTMsl.

buornueckue Qaktopsl. Buasl OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIMS, XUIHUYECTBO, CUMONO03 U ero ¢opmel. [lapazutusm, kooreparus,
MYyTyajau3M, KOMMEHCAIM3M (KBapTHUPAHCTBO, HAXJIECOHWYECTBO). AMEHCAIH3M,
HEeUTpanmu3M. 3HaueHHE OMOTHYCCKUX B3aUMOACHCTBUN IS CYIIECTBOBAHUS
OpPraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKH momyiasiuuu. OCHOBHBIE IOKa3aTeNH
HNOMYJISILIUU: YUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH HOMYJIALHUH U €€ PEeryJIsaLus.

JdemoHcTpanum:

[Toptpetsi: A. I'ym6oabat, K. ®@. Pynbe, O. ['ekkerns.

Tabnunpl u cxembl: kaptra «lIpupoaubsie 30HbI 3emin», «Cpeabl oOUTaHUS
opranusMoB», «®oronepuoausm», «llonmymsunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH MONYJIsuu HHGy30pun-Tyenbkny, «[lumessie nemm.

JlabopaTopHble 1 MpaKTHYEeCKHE PAdOTHI:

Jlaboparopnas pabora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PACTEHHUN U3
Pa3HBIX MECT OOUTAHUSD.

Jlaboparopnas pabora Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loacyér NIOTHOCTH MOMYISAUN Pa3HbIX BUIOB
pacTeHu».

Tema 4. CoolOuiecTBa U 3K0JI0rH4eCKHUE CUCTEMBI.

Coo0miecTBo opranu3MoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUIOBas,
NpOCTpAHCTBEHHas, Tpoduyeckas (numenas). Buabl-nomuHantsl. CBsi3u B
OHMOILIEHO3E.

DKojoruyeckue cucteMbl (dKocuctembl). [loHsiTue 00 »KOcUcTeME H
ouoreoneHosze. @OyHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPTHH B SKOCUCTEME.
Tpoduueckue (muuieBbIE) YPOBHU DKOCUCTEMBbI. [lHIIeBble LENH U CETH.
OcHOBHbBIE TIOKa3aTeld S3KOCHUCTEMBbI: OuoMacca, MPOAYKIHS. OKOJIOTHYECKHUE
NUPAMUIBL: MPOAYKLUHMHU, YUCIECHHOCTH, Omomacchl. CBOHCTBAa 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOpEryisiuus, pazsutue. Cykueccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOTIO
WM IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI.
buonorudeckoe U X03s1iCTBEHHOE 3HAYEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycrtoWuumBocTH sKocucteM. CoxpaHeHue
OMOJIOrHYECKOTo pa3HO00pasus Ha 3eMIie.



VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cocTaB U CTPyKTypa
ouocdeprl. XKuboe BemectBo u ero ¢GyHkuuu. OcoOeHHOCTH Ouocdepbl Kak
o0anbHOM SKOcUCTEeMbl. JluHaMuyeckoe paBHOBecME U oOOpaTHas CBs3b B
ounocdepe.

KpyroBopoThl BemiecTB U OMOr€OXMMUYECKHUE ITUKIIBI 3JIEMEHTOB (yIiiepoa,
azoTa). 30HAIBHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBO B Onochepe 3emin. AHTPONIOTCHHBIC U3MEHEHHUS B Onocdepe.
I'moGanbHbBIC FKOIOTHYECKUE TTPOOIESMEL.

CocyumiecTBOBaHUE MNpUpPOABl U uvedoBeuecTBa. CoxpaHeHUE
Onopa3zHooOpa3us Kak OCHOBa yCTOMUMBOCTH OMoc(eprl. OCHOBA pallMOHAIBLHOTO
yOpaBJIE€HUS NPUPOAHBIMU peCcypcaMH W HX HUcCHoJdb30oBaHue. JlocTmxeHus
OMOJIOTUY U OXpaHa MPUPOBIL.

JdemoHcTpaumm:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl u cxemsl: «[luieBbie nenu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llemu nuTaHus», «IKOJOTUYECKAS] MUPAMUIAY,
«buocdepa u yenopex», «IKocucTeMa MUPOKOIUCTBEHHOTO Jecay, « IKocucTeMa
XBOWHOTO jeca», «buomeno3z Bogoéma», «Arponenos3», «lIpumepuHsie
AHTPOIIOTE€HHBIE BO3ACUCTBHUA HA NOpUpPOAY», «BaxHeWmHne HCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa M TPYHTOBBIX BOm», «IlouBa — BakHeWIIas COCTaBISIOLIAsS
ouochepsr», «DaxkTopsl aerpaganuu mousy, «llapHukoBsiii 3QdexTy, «DaKkTophI
PaAMOAKTUBHOIO 3arps3HeHust Ouocdepsl», «OOmas crpykrypa Ouochepb,
«PacnpocTpanenue xu3zHu B Ouocdepe», «O30HOBBIA 3KpaH Ouochepbl»,
«Kpyrosopot ymiepoaa B orocdepe», «KpyroBopor azota B IpUpoOae».

OOGopynoBanue: Mojelb-anmuinKanus « Tunuunble OUOLIEHO3BDY, TrepOapuii
«PacTtutenbHble coob1IecTBay, Kouiekuu «buoienosy, «Bpenurenn BaxKHEUIIUX
CEJIBCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapuu 1 KOJUIEKIIMU PACTEHUHN U KUBOTHBIX,
NpUHAJIEKAIIME K PA3HBIM SKOJIOTMYECKMM Trpynmnam oaHoro Buaa, KpachHas
kaura Poccuiickoit ®denepanuu, M300paKeHUsT OXPAHSIEMBIX BUJOB pPACTEHUU U
KUBOTHBIX.



[INTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'NN HA BA3OBOM VYPOBHE CPEAHEI'O OBHIEI'O
OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBIuBaKTCS TPEOOBAHHUS K pe3yiabTaram
OCBOCHHUS O0O0OydYarwoUUMHUCS MpPOTpaMM cpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAMPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B crpykType JAMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS mpeamera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYArOIIMMUCS POCCUUCKOMN
rPaXXJaHCKOW MJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpEJEIICHNUI0, HaJludyue MOTHBANUU K OOydYeHHI0O OWOJOTHH,
LEJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W MCTOPUUYECKUX TPATUIUNA Pa3BUTHUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJICTBOBAThCS B CBOEH
JNESITENTbHOCTH I[IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMM, MPUCYLIIUMHU CHCTEME
OMOJIOTUYECKOTO O00pa30BaHUs, HAJIWYHUE SKOJOTHUYECKOTO MPaBOCO3HAHUS,
CITOCOOHOCTHU CTABUTH LIENIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUA NpeaMera «buomorus» mocturarorcs B
CAUHCTBE Yy4YEOHOW W BOCHUTATEIBHON JESITENIbHOCTH B COOTBETCTBUU C
TPAJULUUOHHBIMA POCCUMCKUMH COLMOKYJIBTYPHBIMH, UICTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT TIpolleccaM CaMOIO3HAHHUSA, CaMOBOCIHMTAHHUS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEW MNO3WIHUM JWYHOCTH, IATPHUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOIOPANKY, YEJIOBEKY TPYAAa U CTApIIEMy MOKOJICHUIO,
B3aMMHOIO YBAXKCHHS, OEPEKHOTO0 OTHOIIEHUS K KYJIBTYPHOMY HACJIEIUI0 U
TpaJUIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont Denepanuu, Tpuposie U
OKPYKAIOIIEH CpeE.

JInyHOCTHBIE pe3yJabTaThl OCBOCHUA Yy4yeOHoro mpeamera «buosorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMHpPOBaHHON BHYTPEHHEW NO3UIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMUA, TMO3UTUBHBIX BHYTPEHHHUX YOEKIEHHUUN, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTAM POCCHIMCKOTO O0OIeCcTBa, PaCIIUPEHUE KU3ZHEHHOTO
ONbITAa U OIBITA JEATEIBHOCTH B MPOLECCE PEATM3AMU OCHOBHBIX HaIIPABJICHUN
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUYAIOMIETOCs KaK aKTUBHOTO H

OTBETCTBEHHOTO YJIEHA POCCUIMCKOTr0 OOLIECTBA;



OCO3HAHME CBOMX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JIEATEIBHOCTH TIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUH YYeOHBIX M IO3HABATEJIbHBIX 3a/a4, BBITOJHECHUU
OMOJIOTHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTh OMPEAENSTh COOCTBEHHYIO TO3HUIMIO IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYHUTHIBaTh B CBOUX JIEHCTBHUSIX HEOOXOTUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIIOACH C pa3HbIMU YOEKICHUSAMU, KYJIBTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TMMOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TO3HABAaTEJIbHBIX U MCCIEIOBATEILCKUX 3aJad, YBaXKUTEIbHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB MpPU OOCYKJIECHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKaHUS,

TOTOBHOCTb K TYMaHUTAPHON M BOJIOHTEPCKOU ESATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHMS:

copMHUpPOBAHHOCTh POCCHUUCKOW TpaX TaHCKOW HACHTUYHOCTH,
MaTpUOTHU3MA, YBaXXEHHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH IE€pe
Ponunoit, ropgoctu 3a CBOM Kpai, CBOO PoauHy, CBOU SA3bIK U KYJIBTYPY, IPOILIOE
Y HACTOsIIIe€ MHOTOHAMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOAHOMY HACIEAUIO U MaMATHUKAM MPUPOJIBI,
noCTHXKeHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OHOJOTHM, TMOHWMAHMS 3HAUCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
PUPOIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIY)KeHMIO M 3amute (OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CY/IbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE NYXOBHBIX IEHHOCTEW POCCUUCKOTO HAPOAA;

c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ]a B MOCTPOCHHUE YCTOMYUBOIO OyIyIIEro;

OTBETCTBEHHOE OTHOIIECHHUE K CBOUM POJIUTENSM, CO3JAHUIO0 CEMBHU HA OCHOBE
OCO3HAHHOTO TMPUHATUSA LIEHHOCTEHM CEMEHHOM MXH3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUasl ICTETHUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYy/a, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMaHUE YMOIMOHAJIBHOTO BO3ICHCTBUSA )KMBOM MPUPOABI U €€ IIEHHOCTH;



TOTOBHOCTh K CAaMOBBIPOXEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIAITH KAY€CTBA TBOPUYECKON JTMYHOCTH;

5) ¢u3umyeckoro BocnuTaHMS, (POPMHUPOBAHUA KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOTO 0J1aroNoJIyYnsi:

NMOHMMAaHUE M peaau3aius 3J0pOBOr0 U Oe30rmacHoro obOpaza KU3HH
(3mopoBO€ MNMUTaHUE, COONIOJEHHE TUTUEHUYECKUX MpPaBUI U HOPM,
cOaaHCHUPOBAHHBIA PEXUM 3aHATUNW W OTIbIXa, peryiasapHas Guzmdeckas
AKTUBHOCTh), OEpPEKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE I[€HHOCTHU TNPaBUJ HUHIAUBUIYAJIbHOTO M KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYaLUX, YTPOKAIOLIUX 37I0POBBIO U HKU3HHU JIIO/IEH;

OCO3HAHHWE TOCJEACTBUA U HEMPUSATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
AJIKOTOJIs, HAPKOTHKOB, KYpPEeHHUS);

6) TPy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHUE LIEHHOCTHU MacTepPCTBa, TPYHAOTI00HUE;

TOTOBHOCTh K AKTHMBHOM JI€ATENbHOCTH TEXHOJOTHYECKOM M COLUAIbHON
HANPABJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKyI0 AESITEIbHOCTD;

WHTEPEC K pa3lIuyHbIM cdepaMm MpodecCHoHaATbHOU JACSTEIHHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymed mnpodeccuun W pPEanu30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEH KU3ZHU;

7) 3K0JIOTUYECKOr0 BOCIIMTAHUS :

AKOJIOTUYECKH 1IeJeco00pa3Hoe OTHOUIEHUE K MPUPOJE KAK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIleCTBOBAHMS;

MOBBIIIIEHUE YPOBHSA DKOJIOTMYECKON KYJIbTYphl: MNpPHOOpETEHUE OIbITa
NJaHUPOBAHUS TOCTYNKOB M OILIEHKH HX BO3MOXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00AJTHLHOTO XapakTepa JKOJIOTHYECKUX TpoOJieM U TMyTed uX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOPETAaEMble MPHU WU3YYCHUU OHOJOTHH
3HAHUS W YMEHHUS TpPH pENieHWH TpoOJjeM, CBS3aHHBIX C pPaIMOHAIHLHBIM
NpUPOAONOJIb30BaHUEM (COONIOIEHUE MpaBuUJI MOBEJICHHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE pPABHOBECHUS B DKOCHUCTEMaX, OXpaHy BHUJIOB,
aKOCHCTEM, Ouochepnl);

AKTUBHOE HENPUATHE HAEUCTBUM, MNPUHOCAIMUX BpPEH OKPYXKAKIIECH
IPUPOIHON cpeie, YMEHHE MPOTHO3UPOBATh HEOJArONPUSTHBIE AKOJOTUYECKHE
MOCJIE/ICTBUSI MPEANPUHUMAEMBIX JCUCTBUHN U MPEIOTBPALATh UX;



HaJIMYue Pa3BUTOTO IKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTMBITA JEATEIIBHOCTHU DKOJOTHMYECKOW HANPaBICHHOCTU, YyMEHHUS
PYKOBOJICTBOBAaThCS MMM B TO3HABATEIbHOM, KOMMYHHKATUBHON M COLIMAIbHON
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUUYECKON JESITEIBHOCTH IKOJIOTUYECKON
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJIOTE
KyJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKOM KYJBTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

NMOHUMaHHE cCheruUuKd OUOJIOTMM KaK HayKd, OCO3HaHMs €€ pojiu B
GbopMUPOBaHUU PAITMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IIEJIOCTHOTO
NpeACTaBiIeHUsT 00 OKpYy)KalollleM MHUpPE KaK O €AMHCTBE IMPHUPOJIbI, YeJOBEKa W
oOiecTBa, B TMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peHIeHUH MpoliaemM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTU OHMOJIOTHUHW JJII COBPEMEHHOM IMBHIIM3AINU:
oOecrieueHusT HOBOTO YPOBHS DPAa3BUTUS MEIUIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJOTHH, CIMOCOOHBIX pelaTh pPecypcHbie MPOOJIEeMBbl pa3BUTHUSA
YEeJIOBEUECTBA, MOMCKa MyTeH BBIXOJA M3 MOOATBHBIX AKOJIOTMYECKUX MpoOieM U
o0OecrieueHusa mnepexoga K YCTOWYMBOMY pPa3BUTHUIO, PallMOHAJIbLHOMY
UCIIOJIb30BAHUIO MNPUPOAHBIX PEeCcCypcoB U (HOPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUU OHOJOTMUECKUX 3HAHUU B IEISIX
MOBBIIICHUs OO0IIEeH KyJIbTyphl, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, Kak
COCTaBHOM 4YacTu (PyHKIMOHAJIBLHOM IrpaMOTHOCTU oOyuaromuxcs, GopMupyeMoit
IpU U3y4YEHUU OMOJIOTUH;

MOHUMAaHHUE CYIIHOCTU METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH WHCIOJIb30BaTh TOJIydaeMble 3HAHUS ISl aHalu3a |
00BSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA W MPOUCXOASIIUX B HEM M3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAHHBIC 3aKJIFOUCHHUS HAa OCHOBE HAy4dHBIX (DAKTOB U
MMEIOIIUXCS TAHHBIX C LEIbI0 MOJMyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCMOIb30BaTh OWONOTUYECKUE 3HAHHS IS
penieHus mpo0JieM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOW MAESITEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE;

FTOTOBHOCTh M CIHOCOOHOCTh K HENPEPHIBHOMY O0O0pa30BaHUIO H
caM000pa30BaHHI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUW MO OMOJOTUU B
COOTBETCTBHHU C KU3HEHHBIMH MMOTPEOHOCTAMH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ylbTaThl OCBOEHUsI yuyeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMBble 71 (OPMUPOBAHUS MHPOBO33PEHHUST OOyYarOUINXCs
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAayYHbIE MOHSTHS, OTpakarollue
[ETIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHeHU(UKY METOJIOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIUs, SBJIECHUE, MPOLECC,
CUCTEMa, HAay4YHBIM (HaKT, TPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieloBaHUE, HaONIOJeHHEe, U3MEpeHHe, HKCIEePUMEHT U JIPYyTHux),
yHUBEpcalbHble y4eOHBbIE ACHCTBUS (MO3HABaTelbHbIE, KOMMYHUKATHBHBIE,
peryiasiTuBHblie), oOecnedynBarwmue ¢GopMUpOBaHHE (QPYHKUUMOHAIbHOU
rPAaMOTHOCTH M COLMAJIBHOM KOMIETEHUUH OO0ydaroluxcsi, CIOCOOHOCTh
00ydalmuXCcsl UCHOJIb30BAaTh OCBOEHHBIE MEXJAUCIUNIUHAPHBIE,
MHUpPOBO33pEHUYECKUE 3HAHHWSA W YyHUBEpCaJbHblE Yy4yeOHBbIE AECUCTBUS B
II03HABATEIIbHOM U COLUAIIbHOU ITPAKTHUKE.

MeTtanpeMeTHbIE PE3yabTaTbl OCBOEHHUS MPOTPAMMbl CPEIHETO OOIIETo
0o0pa3oBaHus JOJKHBI OTPAKATH:

OBiageHne YHMBEPCAJbHBIMH Y4YeOHBIMH NO3HABATEJbHBIMHU
JAeHCTBUSIMU:

1) 6a30BbIe JJOrHYeCKHE e CTBHSI:

CaMOCTOSITENbHO (GOpMYIUPOBATH M AaKTyaJIU3UPOBATH NPoOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh NPU OCBOECHWU 3HAHMM MPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IIEHNUS), paCKPBIBATh CMBICT
OMOJOTrMYECKUX MOHATHI (BBIACNATh UX XapaKTEpHbIE MPHU3HAKH, YCTAaHABIMBATh
CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpENENATh LENU JACITEIbHOCTH, 3aJaBas MapaMeTPbl U KPUTEPUU HX
JOCTUKEHHUSI, COOTHOCUTD PE3YNbTATHI AEATEIBHOCTH C MIOCTABIECHHBIMU LIEIISAMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHUS ISl OObsICHEHUS! (DAKTOB U SIBJICHUM
YKUBOM IIPUPOJIBIL;

CTPOUTH JIOTUYECKHE pacCyk IeHUs (MHAYKTHUBHbBIE, JI€AYKTUBHbBIC, IO
AQHAJIOTWM), BBISBIATh 3aKOHOMEPHOCTH M NPOTUBOPEUYUS B PacCMaTpPUBAEMbBIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITFOUCHUS;

OPUMEHATh CXEMHO-MOJEJIbHBIE CpPEACTBAa JAJid NpPEICTaBICHUS
CYILLIECTBEHHBIX CBSI3€ M OTHOLUIEHUN B M3YyYa€MbIX OMOJOTMYECKHX OOBEKTaX, a
TaKXe€ MNPOTUBOPEYUUW pa3zHOTO pojaa, BBIABIEHHBIX B Pa3JIHYHBIX
WH()OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabarbiBaTh MJIaH pPEIICHUS MPoOIeMbl C YYETOM aHAlld3a UMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YIIETATOB
IEJISIM, OIICHUBATh PUCKH MOCIIEICTBUN NEATEIHHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paObOTy B YCIOBUSX PEAbHOIO, BUPTYAJIHLHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIUJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30Bble HCCIeN0BaTeIbCKUE 1eHCTBHSA:

BJIaJIETh HaBBIKAMHU Y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMU pa3pemeHuss mpoOsieM, CIMOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 33134, IPUMEHEHHIO
pa3IMYHBIX METOAOB MTO3HAHUS;

UCTIONB30BaTh PA3UYHBIE BHJBI JACATEIBHOCTH TO TONXYYEHHIO HOBOTO
3HAaHUA, €r0 WHTEpIPEeTAINH, MPEOOPa30BAHUI0 M TPUMEHEHUI0 B Y4YeOHBIX
CUTYyaIUsIX, B TOM YHCIIE MPU CO3/IaHUHU YUEOHBIX U COIIMATBHBIX MPOEKTOB;

dbopMHUpOBaTh HAyYHBIM THIT MBIILJICHUS, BIaJACTh HAYYHOW TEPMUHOJIOTHCH,
KITFOYEBBIMU MOHSITUSIMU U METOAAMMU;

CTaBUTh U (QOPMYIMpPOBaTh COOCTBEHHBIE 3aJladdl B O00pa30BaTENIbHOM
NESATENHLHOCTH M )KU3HEHHBIX CUTYaIIUSX;

BBISIBIIATh TNPUYMHHO-CJICACTBEHHBIC CBA3W M aKTyallM3UPOBaTh 3ajauy,
BBIJIBUTATh THUIOTE3y €€ pEIICHUs, HAaXOAUTh ApTyMEHTHl JJIS JO0Ka3aTeIhCTBa
CBOMX YTBEP)KJICHH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIU3UPOBATh IOJIyUCHHBIE B XOJ€ pEIICHUs 3a7ayd pe3yJbTaThl,
KPUTHYECKH OIEHUBATH WX JOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK IMEpeHOca CPEACTB M CIOCO00B
NEeNCcTBUA B MPOGECCUOHATIBHYIO CPELLy;

yMETh TNEPEHOCHUTh 3HAHWS B TO3HABATENIbHYIO M MPAKTHYECKYIO 00JIacTH
KU3ZHENIEATEITbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEAMETHBIX 00IaCTEH;

BBIJIBUTATh HOBBIC WJIEH, IPEIjiaratb OPUTHHAJIBHBIC TOIXOAbl U PEIICHHS,
CTaBUTH MPOOIEMBI U 33/1a4H, TOMYCKAIONTUE aTbTePHATHBHBIC PEIICHUSI.

3) padora ¢ uHpOpMaLHeEH:

OpUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMAUK (TEKCTEe y4eOHOro
nocoOusi, HAay4YHO-TIOMYJISPHON JUTEpaType, OHUOJOTHUECKHUX CIOBapSIX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax HaHHBIX, B VIHTepHeTe), aHaIM3UPOBaThH
UHGOPMAIMIO PA3TUYHBIX BUAOB U (POPM MPEACTaBICHUS, KPUTUYECKH OLICHUBATh
e€ TOCTOBEPHOCTh U HEMPOTHBOPEUHUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHSTH Pa3JIMYHbIE METOABI MPHU TMOUCKE U
otbope Oumosoruvyeckoit mHpopManru, HEOOXOAMMOM ISl BBITIOJIHEHHUST YYCOHBIX
3a/1ay;



npuoOpeTaTh OIBIT HCIOIL30BAHUSA HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJB30BAHMS Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSIT€IbHO BBIOMPATh ONTUMAJbHYIO (OpMYy MpeAcTaBICHUS
ouonorudyeckoil nHGopManuu (CXembl, TpauKu, TUarpaMMbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

UCTIOJIb30BaTh HAyYHBIA S3bIK B KadeCTBE CpEACTBA Mpu padoTe C
Oomonorndyeckod WHPOpPMAINMENH: MPUMEHATh XHUMHUYECKHE, (DU3UUECKHE W
MaTeMaTHYeCKUe 3HAKW W CUMBOJIBI, (OpMYIbl, abOpeBHATypy, HOMEHKIATYPY,
UCIOJIb30BaTh U TpeoOpa3oBBIBAaTh 3HAKOBO-CHUMBOJHYECKHUE CPEACTBA
HATJISAHOCTH,

BIaJeTh HaBBIKAMH pacmo3HaBaHUS M 3aMHUTHl HHPOPMAIHH,
UH(OPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajgeHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH TeHCTBUSIMMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCeX c(epax KU3HU, aKTUBHO YYACTBOBATh
B JMAJIOTe€ WU JUCKYCCHM IO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KJICHHUSI OTHOCUTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/1a4¥, YYUTHIBaTh WHTEPECHl W COTJIACOBAHHOCTH MO3MIUN JPYTUX yYaCTHHUKOB
JMasiora WIH TUCKYCCUN);

pacro3HaBaTh HEBepOaJIbHBIE CpPEACTBA OOIICHWS, MMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMSTYaTh KOHPIUKTHI U BECTU TTEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHHMS] W B3aWMOJICHUCTBUS, MMOHUMATh
HaAMEPEHUS JIPYTUX JIIOACH, MPOSBIIATh YBAXUTEIHPHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOH (popMe HopMyIHpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3Jarath CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJIbHOCTD:

MOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYyaTbHOU
paboThI TIPU PEIICHUH OMOJIOTUYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOJCUCTBYS TPU PEIICHUH YIECOHOU 3a/1a4H;

BEIOWPAaTh TEMAaTUKy W METOABl COBMECTHBIX IEHCTBUN C Yyd4ETOM OOIIUX
MHTEPECOB M BO3MO)KHOCTEH KaXKJIOTO WICHA KOJUIEKTHUBA;

NPpUHAMATH IEJIW COBMECTHOW IESITECIbHOCTH, OpPTaHW3O0BHIBATH H
KOOPAMHUPOBATH JEUCTBUA II0 €€ NOCTHXKEHUIO: COCTABJIATH IUIAH JIEHMCTBUM,
pacnpenensaTh PO C Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXIAaTh pE3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJIa U KaXJAOr0 YYaCTHUKA KOMAH bl B OOIIHIA
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;



npeasiaratb HOBBIE MPOEKTHI, OLEHUWBATh HJEH C TO3UIMU HOBHU3HBI,
OpUTHUHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATETHMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTyalUsIX, IPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh HMHULIUATUBHBIM.

OgJy1ageHNe YHHBEPCAJIbHBIMH PEryJIATHBHBIMHU ACHCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS U1 BBIABICHUS MpoOJIeM M HX
pEIICHHUs B KU3HEHHBIX U YUEOHBIX CUTYaIUIX;

BbIOMpaTh HAa OCHOBE OHMOJOTHMYECKHX 3HAHHWM IIeJieBbIE M CMBICIOBBIC
YCTAHOBKH B CBOUX JIEMCTBHSIX M MOCTYNKAaxX MO OTHOUIEHUIO K JKUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOUIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTD, BBISIBISTH
npoOJIeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a/1adyu B 00pa3oBaTeIbHON
NEeSATENBHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSATEJIbHO COCTaBIATh IJaH pelIeHUs NpoOiaeMbl ¢ Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEANOUTEHU;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacipsaTh paMKH y4eOHOTO IIpeaMeTa Ha OCHOBE JIMYHBIX MTPEIOYTCHHI;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a peuIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

cnoco0cTBOBaTh ()OPMHUPOBAHUIO M TMPOSIBICHHUIO IIMPOKOW 3SPYIULIMH B
pa3HbIX O0JIACTAX 3HAHWUM, IMOCTOSHHO IMOBBIINIATH CBOM 00pa30BaTENbHBIA U
KYJBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJIaJIETh HaBbIKAMHU IMO3HAaBAaTEJIbHOM pedrekcun Kak OCO3HAHUSA
COBEpIIAEMBIX JCHCTBUI W MBICIUTEIBHBIX IPOLECCOB, WX pE3YyJbTaTOB U
OCHOBaHUM, HCIONB30BaTh MPHUEMBI peduieKCUM AJisi OLUEHKU CHUTyalluH, BhIOOpa
BEPHOIO PELICHMUS;

YMETh OLIEHUBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHUKEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IpU aHalIu3€ pPe3yJbTaToB
NEeSATENbHOCTH;

3) npuHATHE ce0s U APYTUX:

IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATbh MOTHMBBI W apryMEHThl JPYTMX IIpU aHalIu3€ pPe3yJbTaToB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;



pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C O3ULIMHU JPYTrOro YeJI0BEeKa.
MNPEAMETHBIE PE3VYJIBTATBI

[IpenmeTHsie pesynabTarbl ocBoeHus nporpamMmbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieludpuueckue s yueoHoro npeamera «buomorus»
Hay4YHbI€ 3HAHUS, YMEHHUS U CIIOCOObI ACHCTBUN MO OCBOCHUIO, MHTEPIIPETALIUU U
IpeoOpa30BaHUIO 3HAHWM, BUBI JAESITEIBHOCTH IO MOIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HaHUM B Pa3lMYHBIX y4E€OHBIX CUTyalUsiX, a TAKKe B peajbHbIX
KU3HEHHBIX CUTyallUsiX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHble
pe3yibTaThl MPEACTABICHbI 110 ToJ1aM O0yUYEeHHUSL.

[IpenmeTHbIe pe3ynbTaThl OCBOCHMs yueOHoro npenmera «buomorus» ¢ 10
KJaacce JOJKHBI OTPAXKATh!

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAyYHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHPOBAHHHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpPA U HAYYHOTO MHPOBO33PEHHS, O BKIAJIE POCCUUCKUX M
3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH, (YHKUHOHAIbHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pelICHUs KU3HEHHbIX 3a/1a4;

YMEHHUE PACKPBIBaTh COAEpXKAHUE OMOJIOTMYECKUX TEPMUHOB M IOHATHM:
KU3Hb, KJIETKa, OpraHusM, Merabonn3Mm (OOMEH BEIIECTB M IPEBpALLCHUE
SHEPruM), TOMeocTa3 (CaMOPErylsilns), ypOBHEBAsE OpraHU3alusl )KUBbIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PEIPOLYKINS), HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE H3jararb OHOJOTMYECKHEe TEOpHH (KJIETOYHAas, XpPOMOCOMHasi,
MyTallMOHHAs, LIEHTpPaJibHAsl J0TMa MOJEKYJIsApHOl Ouonmorun), 3akoHbl (I.
Menpens, T. Moprana, H. 1. BaBunoBa) u yuyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKJICHUS KyIbTypHbIX pacteHuit H. U. BaBunosa), onpenensarh rpaHuiibl
UX MPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yYMEHHE BIIaJIETh METOJaMU HAYyYHOIO MO3HAHUSA B OMOJIOTUM: HAONIOEHUE U
OMKCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHWUH, OpPraHM3alvs U MNPOBEIACHUE
OMOJOTrMYECKOro HKCIHEPUMEHTA, BBIABUKEHHUE THIOTE3bl, BBISBIECHUE
3aBUCHUMOCTH MEXJy HCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJIyYEHHBIX
pE3yJBTaTOB, HCIIOJIB30BAHHBIX HAy4YHBIX IOHSATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIEJIaTh BBIBO/IBI HA OCHOBAHMM ITOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEISATH CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
YKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH
IPOIECCOB: OOMEHa BEIECTB U MPEBPAILEHUS HEPIHMH B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M HSHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIJIOAOTBOPEHMS, PAa3MHOXKEHHSI, WHAWBUIYAJIBHOTO pPa3BUTHS OpraHU3Ma
(oHTOTEHE3);



yYMEHHE TPUMEHATh MOJyUYEHHBbIC 3HAHHS A1 OOBSCHEHUS OMOIOTHYECKHX
NIPOIIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C 1IeJIbl0 oOecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 370POBBS
OKPYXAaIOIIUX JIIO/IeH, COOTIONEHNSI HOPM IPAMOTHOTO MOBEJEHUSI B OKpYyKaroei
IPUPOIHON cpele, MOHUMaHWE HEOOXOAMMOCTH WCIOJIb30BAHUS JIOCTUKEHUIN
COBPEMEHHOW OHWOJTOTMM U OMOTEXHOJOTUH IJd pPanmuOHAJIbHOTO
IPUPOJIOTIONIB30BAHNUS;

yMEHHE peliaTh 3JEeMEHTapHbleé TE€HETHYEeCKHE 3aJaud Ha MOHO- U
JUTHOpUIHOE CKpPEIIMBAaHUE, CIEIUICHHOE HACJEeI0BaHUE, COCTABISTH CXEMBbI
MOHOTMOPHJIHOTO CKpPEIIMBAHMS JUIsl MPEACKa3aHUs HACJIEIOBaHUSA NPHU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOIHATh JIA0OPATOPHBIE M MPAKTUYECKUE pabdoThl, COONIIOIATH
npaBuiia npu padbote ¢ ydeOHbIM U 1a00paToOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HHEPOPMAIIHIO
OMOJIOTUYECKOr0 COJEpKaHUsl, BKIIOYAIONIYIO TICEBAOHAy4YHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MH(OpMaIuu, HAYYHO-TIOMY/SPHBIC
Marepuabl), THUYECKHE AaCMEKThl COBPEMEHHBIX MCCIENIOBaHUII B OHONIOrHUH,
MeIULKHE, ONOTEXHOIOTHH;

yMEHHE CO037]aBaTh COOCTBEHHbIE NUCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMoNOrNIecKy0 WH(POPMAITUIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
UCTIOJIH30BATh MOHITHIHBIN anmapar OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» ¢ 11
Kaacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U PO OMOJIOTMH B CUCTEME HAayYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUpPA U HAyYHOTO MHUPOBO33PEHHUS, O BKIAJIE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIHOHAIBbHON
I'PaMOTHOCTH YeJIOBEKa Il pEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/IEPKaHNE OMOIOrMUECKUX TEPMUHOB U MOHATHI: BUJ,
HOMyJsAUs, TeHO(OH, SBONIOLMS, MABIXKYIIHE CHIIBI ((PaKTOpbl) 3BOJIOLHH,
MPUCTIOCOOICHHOCTh OPraHU3MOB, BHJI000pa30BaHME, IKOJIOTHYECKHE (AKTOPHI,
PKOCHUCTEMA, MPOAYUEHTHl, KOHCYMEHTBI, PEIAYIEHTHI, IeNU MNUTaHUA,
AKOJIOTUYECKAs MUpaMuia, OMOTeoneHo3, onocdepa;

YMEHUE Wu3JIaraTb OHOJOTMYECKHE TEeOpuU (IBOJMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKass TEOpHs DBOJIIOLMH), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxoactsa K. M. bapa, uepenoBaHus INIaBHBIX HANpaBICHUA H
nyteit spomonuu A. H. CesepiioBa, yuenust o ouocdepe B. U. BepHanckoro),
ONPENENSITh TPAHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BJIaJIETh METOJaMU HAyYHOTO MO3HAHUSA B OMOJIOTUM: HAOMIONEHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBICHUM, OpraHM3alus U MPOBEACHHUE



OMOJIOTUYECKOTO HKCIEPUMEHTA, BBIJBUKEHHUE THUIOTE3bl, BBISIBICHUE
3aBUCHUMOCTH MEXy HCCIEAYeMbIMH BEIUYMHAMU, OOBSICHEHUE IOJYyUYCHHBIX
pE3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BHIBO/IBI HA OCHOBAHHHM MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICIATh CYIICCTBEHHbIC TMPU3HAKU CTPOCHHS OHOJIOTHYECKUX
00BEKTOB: BUJOB, MOMYJSIUN, MPOAYLEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOTEOLI€HO30B U 3KOCUCTEM, OCOOEHHOCTH IIPOIECCOB: HACIEICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOIO OTOOpAa, BHJI000pa30BaHHUS, MPHUCIIOCOOICHHOCTH
OpTraHU3MOB, JICUCTBHUS DKOJIOTHYCCKUX (DAKTOPOB HA OpraHU3MEI, MEpeHOoCca
BEILIECTB W IMIOTOKA JHEPTHMM B HKOCUCTEMAaX, AHTPOIMOTCHHBIX H3MEHEHHH B
AKOCUCTEMAX CBOEH MECTHOCTH, KpPYyroBOpOTa BELIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

yMEHUE TPUMEHATH IOJYYEHHbIC 3HAHUS ISl OOBSICHEHUS] OMOJIOTMYECKHUX
IIPOLIECCOB M SIBJICHUH, JUIS MPUHSATHS MPAKTUYECKUX PEIICHHH B MOBCEIHEBHOMN
KU3HU C 1IeJIbl0 oOecredeHus: 0e30MacHOCTH CBOEro 370pOBbS M 370POBBS
OKPYXAIOLIUX JIFO/IeH, COOIIONEHNSI HOPM IPAaMOTHOTO MOBEJEHUSI B OKpYyKaroei
IPUPONHON cpene, MOHUMAaHWE HEOOXOAMMOCTH WCIOJIb30BAHUS JIOCTHUKEHUIN
COBPEMEHHOM OMOJIOTHH JIJISl PAIIHOHAIEHOTO TPUPOIOTIONB30BaAHMUS;

yMEHHUE peliarh dIeMEHTapHbIe OMOJIOTUYECKHUE 3a/1a4H, COCTABISATH CXEMBbI
MEPEHOCA BEMIECTB U SHEPTUHU B IKOCUCTEMAX (1I€MU MUTAHUSA);

YMEHHUE BBIMOIHATL JIAOOPATOPHBIE W TMPAKTUYECKUE PabOThI, COOIIOIATH
npaBuiia rpu padboTre ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

yMEHHUE KPUTHYECKH OICHWBAaTh W HWHTEPIPETUPOBATH HH(POPMAIHUIO
OMOJOrMYECKOT0 COJAEPKAHMSI, BKIJIIOUYAIONIYIO IICEBIOHAYYHbIC 3HAHUS U3
Pa3JIMYHBIX UCTOYHUKOB (CpEJCTBa MacCOBOM MHGOpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuainbl), paccMarpuBaTh TIJI00OaJbHBIE JKOJOTHUYECKHUE MNPOOIEMBI
COBPEMEHHOCTH, OPMUPOBATH 10 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHE CO3/]aBaTb COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIIECHMUS,
000011ast OMONOTUYECKY0 MH(POPMAIUIO U3 HECKOJIBKUX HCTOYHHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHSATUHHBIN ammapat OMOIOTHH.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJTACC

Ne HaunmeHoBaHue pa3aesioB u

n/m  TeM NPpOrpamMMsl

buomorns kak HayKa

JKuBEIE CUCTEMBI U UX

OpraHu3anusa

XMMHYECKUIT COCTaB U

CTPOCHHUC KIICTKHU

4 KuzaeneareabHOCTh KIIETKU

PasMmuOXeHuEe 1
5 WHJIUBUIyaJIbHOE Pa3BUTHE

OpPraHNu3MOB

HacnenctBeHHOCTE U

HN3MCHYMBOCTb OPraHu3MoOB

Cenexius OpraHu3MoOB.

OCHOBBI OMOTEXHOJIOTUA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT’PAMME

KoauyecTrBo 4yacoB

Kontpoa
Bcero bHbIE
padoTsbI
2
1
8
6
5
9
3 1
34 1

IMpakTn4
ecKme

padoTbI

0.5

1.5

DJIeKTPOHHbIE
(uudposbie)

o0pa3oBareibH

ble pecypchl

Bubnuoreka

HOK https:/
m.edsoo.ru/

7141292

Bubnuoreka

HOK hittps:/
m.edsoo.ru/

7141292

Bubnuoreka

HOK https://
m.edsoo.ru/

7f41¢292

Bubmumoreka

HOK https://
m.edsoo.ru/

7f41¢292

bubmmoreka

HOK https:/
m.edsoo.ru/

7f41¢292

bubmmoreka

HOK https:/
m.edsoo.ru/

7f41¢292

Bubnuoreka

HOK https://
m.edsoo.ru/

7f41¢292



11 KUIIACC

Nenn/ HaumeHoBaHMe pa3iesioB
n U TeM NPOrpaMmbl

DBOIIOIIMOHHASA OMOJIOTHSI

Bo3nuknoBeHue u

pa3BUTHE KU3HU Ha 3emiie

OpraHusmsl 1

OKpY’Karoliasi cpeza

Coo0mrecTBa 1

9KOJIOTUYCCKHE CUCTCMbI

5 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME

Koan4yecTBo yacoB

Bcero

34

Kontpou
bHBIE

padoThbI

IIpakTny
ecKue
padoThbI

0.5

2.5

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibH

ble pecypchbl

Bbubnuoreka

LOK https://
m.edsoo.ru/

7t41cc74

bubnmnoreka

IIOK https://
m.edsoo.ru/

7f41cc74

bubnmnorexa

HOK https:/
m.edsoo.ru/

7f41cc74

Bubnuoreka

LOK https:/
m.edsoo.ru/

7f41cc74

BubGnuoreka

IOK https://
m.edsoo.ru/

7f41cc74



IHHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO yacoB I DJIeKTPOHHBIE
aTa
No nudpoBLIe
Tema ypoka Beer Kontpon Ilpaktn —_— bp
H/H bHbBIE yecKue 06pa30BaTe.ﬂbH
eHus
padoThI padoThI bI€ pecypchol
bubmnoreka
LHOK https:/
1 buomnorus B cucreme 1 m.edsoo.ru/
HayK 863e6122 https:/
m.edsoo.ru/
863¢e632a
MeTtonp! mo3HaHus
JKUBOY IIPUPOJIBI.
[IpakTuueckas padora BubmHoTeka
) Ne 1 «Mcnonb3oBanue 1 0.5 L{OK hitps://
Pa3IUYHBIX METOOB m.edsoo.ru/
MIPU U3yYCHUH 8636122
OHOJIOTHYECKUX
00BEKTOBY
5 bubnuoreka
HOJIOTHYECKUE
3 CHUCTEMBI, POLECCHI U 1 HOK hitps://
m.edsoo.ru/
X U3YUYCHUC 863e6564
X . Bubmnoreka
AMHYECKHUI COCTaB
4 kieTkd. Bona u 1 HOK https://
m.edsoo.ru/
MUWHEPAJIBbHBIC COJIN 863e674¢
Bubmnoreka
s benku. CocraB u { L{OK https://
CTpoeHue OeIKoB m.edsoo.ru/

863e6b72



10

11

12

DepMeHTBI —
OHONOrHYecKue
KaTaJau3aTopsbl.

JlaGoparopHast pabota

Neo 1 «M3yuenue 1
KaTaJIUTUYECKON

AKTUBHOCTH ()EPMEHTOB

(Ha mpumepe aMuiIa3bl

nim KaTaJ'IaSBI)»

VrneBonpl. JInmmasr 1

Hyxnennossie
KUCIOThL. ATO

Hctopus u meToasl
WU3YUYEHUS KIIETKU. 1

Kierounas reopus

KieTka kak nemnocrtHas
JKHBasi cucTeMa

Crpoenue

3YKApUOTUYECKOU

kietku. JlabopatopHas
pabora Ne 2 «M3yuenue
CTPOEHHUSI KIETOK

pacTeHui, KUBOTHBIX, 1
rpuboB 1 GakTepuil mox
MHUKPOCKOIIOM Ha

TOTOBBIX

MHKpOIIpenaparax u ux

OIIMCAHHCEC

OOMeH BEIIECTB WIIH

MeTaboIu3M

0.5

0.5

BbubGnuoreka

LHOK https://
m.edsoo.ru/

863e6b72

Bbubnuoreka

IHOK https://
m.edsoo.ru/

863e6870

bubnmnoreka

LIOK https://
m.edsoo.ru/

863e6d5¢

bubnmnorexa

HOK https:/
m.edsoo.ru/

863e6e88

Bbubnuoreka

HOK https://
m.edsoo.ru/

8636110 https://

m.edsoo.ru/
863e716¢

BbubGnuoreka

IIOK https://
m.edsoo.ru/

863e766¢



13

14

15

16

17

18

19

20

dotocunTes.

XeMOCHHTE3

DHEpPreTHIeCKui

o0MeH

JKU3HEeHHBIN TUKIT
KkieTku. [enenue
KJIeTKu. MuTO3.
JlabGoparopHas paboTa
Ne 3 «Habmronenue
MHTO3a B KJIETKaX
KOHYMKa KOpEIIKa JTyKa
Ha FOTOBBIX

MHUKpOIpenaparax»

Bbuocuures Oenka.
Peakuust MaTpuuHOTO

CHHTEC3a

Tpancnsuusa —

OnocuHTE3 OEJIKa

Hexknerounsie ¢popmbl

XKHU3HH — BUPYCHI

q)OpMBI Pa3MHOXKXCHUA

OpraHu3MOB

Meiios

0.5

Bubnuoreka

LIOK https://
m.edsoo.ru/

863e7c98

Bbubnuoreka

LOK https://
m.edsoo.ru/

863¢e7aae

bubGnuoreka

IHOK https://
m.edsoo.ru/

863e7dc4

bubnmnorexa

LIOK https://
m.edsoo.ru/

863e796¢

bubnuoreka

HOK https://
m.edsoo.ru/

863e796¢

Bbubnuoreka

IIOK https://
m.edsoo.ru/

863e7540
bubnuoreka

IIOK https://
m.edsoo.ru/

863e81b6 https:/

m.edsoo.ru/
863e831e

bubnuoreka

IHOK https://
m.edsoo.ru/

863e7f4a



21

22

23

24

25

26

OO0pazoBanue u

pa3BUTHE TOJOBBIX

KIIETOK.

OmnogoTBOpeHue.

Jlabopatopnas pabota 1 0.5
Ne 4 «M3yuenue

CTPOEHUS TOJOBBIX

KJIETOK Ha TOTOBBIX

MHUKpOTpenaparax»

NunuBunyansHoe

Pa3sBUTHUC OPraHu3MOB

I'enetnika — Hayka o
HACJIEICTBEHHOCTH U 1

HU3MEHYHUBOCTH

3aKOHOMEPHOCTH
HaclleI0BaHUs

IIPU3HAKOB. 1
MoHorubpuaHoe

CKpellllBaHue

Jurundpuanoe

CKpelLIMBaHue. 3aKOH
HE3aBHUCUMOTO 1
HaCJICIOBAaHUA

MIPU3HAKOB

CuermieHHOE

HACJIeIOBaHHE

MIPU3HAKOB.

JlaboparopHas pabora

No 5 «M3yuenue

pe3yabTaTOB 1 0.5
MOHOTHOPUIHOTO U

JTUTUOPUIHOTO

CKpEIIUBaHUSA Y

JpO30(HIIBI HA TOTOBBIX

MHUKpOIIpernapaTax»»

BbubGnuoreka

LHOK https://
m.edsoo.ru/

863e81b6

Bbubnuoreka

IHOK https://
m.edsoo.ru/

863e8436

bubnmnoreka

LIOK https://
m.edsoo.ru/

863e8612

bubnmnorexa

HOK https:/
m.edsoo.ru/

863e8878

bubnmoreka

LIOK https://
m.edsoo.ru/

863e89a4

Bbubnuoreka

LOK https://
m.edsoo.ru/

863e8c60



27

28

29

30

31

32

33

T'eneruka noma.
Hacienosanue
MPU3HAKOB,

CICIIJICHHBIX C ITOJIOM

M3MeHUYNBOCTb.
Henacnencreennas
U3MEHYHUBOCTD.
Jlabopatopnas pabota
Ne 6. 3yuenue
MOIU(PUKAITMOHHOMN
U3MEHUYHUBOCTH,
MMOCTPOCHHUE
BapUAIMOHHOTO psijia U
BapUAIIMOHHOMN

KpHBOW»

Hacnencrsennas
U3MEHYHBOCTb.
Jlabopatopnas pabota
Ne 7. «Ananus
MyTalui y 1po30Quiisl
Ha TOTOBBIX

MHUKpOTpenaparax»

T'eHeTHka uenoBeka

PesepBHBIil ypoOK.
O0001IeH1E IO TEME
«HacmencTBeHHOCTE B
H3MEHYHBOCTh

OpTraHHu3MOB»

Cenekiys Kak HayKa U

nporecc

Mertonp! 1 JOCTUXKEHUS
CEJICKLIMM PAaCTEHUM U

KHUBOTHBIX

0.5

0.5

bubnuoreka

LHOK https://
m.edsoo.ru/

863e8c60

bubnmnorexa

HOK https://
m.edsoo.ru/

863e8efe

Bbubnuoreka

IIOK https://
m.edsoo.ru/

863e8efe

bubnmnoreka

LIOK https://
m.edsoo.ru/

863e8d78

bubnmnoreka

LIOK https://
m.edsoo.ru/

863¢9214

bubnuorexa

HOK https://
m.edsoo.ru/

863e9214



Bubnuoreka

buorexHonorus kak .
34 1 LIOK https:/
OTpacilb IIPOU3BOACTBA m.edsoo.ru/
863¢9336
OBUIEE KOJIMYECTBO
34 0 4

YACOB IIO [TPOI'PAMME



11 KUIIACC

Ne

Tema ypoka
n/n

3BOJ’IIOI_[I/I$I n MCTObI

€€ N3y4YeHUs

Hcropus pa3sutus
2 MpeICTaBICHUI 00

DBOJIOLIAHT

3 Muxkpo3BoNIOIHs

[Momynsius kak
3NIeMEHTapHas eANHULA
BUJIA Y DBOJIIOLINH.
JlaGoparopHas pabota
Ne 1 «CpaBHenue
BUJIOB TIO
MOP(OIOTHIECKOMY

KPUTEPHIO»

JIBHKyILIME CHIIBI
5 (’meMeHTapHbIe

(hakTOpBI) HBOITIOLIUN

EcrectBennslit 0TOOp U

ero ¢hopMbl

KoanuecTBo yacoB

Bcer

Kontpoa
bHBIE

padoThbI

IIpakTu
YyecKue

padoThbI

0.5

Jlara
u3y4
eHHsl

DJIeKTPOHHbBIE

undgpoBbie

o0pa3oBare/ibH

ble pecypchl

Bbubnuoreka

HOK https://
m.edsoo.ru/

863ea20e

bubnmoreka

HOK https://
m.edsoo.ru/

8639570

bubnmoreka

HOK https:/
m.edsoo.ru/

863e9cle

Bbubnuoreka

HOK https://
m.edsoo.ru/

863e99¢6

BbubGnuoreka

LIOK https://
m.edsoo.ru/

863e9da4d

bubnuoreka

LIOK https://
m.edsoo.ru/

863e9ed0



10

11

12

13

Pe3ynbraTel 3Bomonun:
MIPHUCTIOCOOICHHOCTD
OpPTaHU3MOB U
BUI000pa30BaHUeE.
JlaGopatopnas pabora
Ne 2 «Onucanue
MPUCTIOCOOTICHHOCTH
opraHusMma u eé
OTHOCHUTEIILHOTO

Xapakrepa»

Hampasnenus u nytu

MaKpO3BOJOIIHUN

Heobparumocts

DBOIOLAHT

Hcropus xxnu3Hu Ha

3emMiie 1 METOOEI €6 1
W3y4YCHUS

T'unoressl

MIPOUCXOXKICHHS )KU3HU 1
Ha 3emiie

Passurne xu3Hu HA
3emiie 10 paM U 1

nepuoamM

OCHOBHBIE 3TallbI

9BOJIIOLIUU

PacTUTEIBHOIO U

KUBOTHOTO MHpa.
[IpakTrueckas pabora 1
Ne 1 «M3yuenue

MCKOTIa€MbIX OCTaTKOB
pacTeHU U KUBOTHBIX

B KOJIJICKIMAX»

0.5

0.5

bubnmoreka

LIOK https://
m.edsoo.ru/

863e91fde

Bbubnuoreka

LOK https://
m.edsoo.ru/

863e9cle

bubnmnoreka

LIOK https://
m.edsoo.ru/

863ea5ab

bubnmnorexa

LIOK https://
m.edsoo.ru/

863eabbe

bubGnuoreka

LIOK https://
m.edsoo.ru/

863ea8bc



14

15

16

17

18

19

20

21

CoBpemeHHas cuctema

OpraHn4ecCKoro Mupa

OBOJIIOIMS YETOBEKA

(aHTpOTIOTEHE3)

JIBUKYILME CUIIBI

(dakropsr)
aHTpOMOTeHe3a

OCHOBHEBIE cTaauun

9BOJIIOIIMH YCJIOBCKa

YenoBeyeckue pacel U
NPUPOHBIE aAaNTalluN

YCIOBCKa

Pe3epBHbIit ypoK.
O060011eHE 10 TEME
«Bo3HUKHOBEHNE U
pa3BUTHE )KU3HU Ha

3emiie»
DKoJorus Kak Hayka
Cpenbl oOuTaHus 1

IKOJIOTUYECKHE
(baxTopbI

Bubnuoreka

HOK https:/
m.edsoo.ru/

863cad8e¢

Bbubnuoreka

LOK https://
m.edsoo.ru/

863eac2c

bubnuoreka

LOK https://
m.edsoo.ru/

863ead44

bubnunorexa

OK https:/
m.edsoo.ru/

863caca2

bubGnuoreka

LOK https://
m.edsoo.ru/

863eafec



22

23

24

25

26

27

28

Abuotuueckue
(hakTopBl.
JlaboparopHas pabora
Ne 3.
«Mopdomornueckue
0COOEHHOCTH pacTeHUH
U3 Pa3HBIX MECT
OOUTaHUSD.
JlabopatopHas pabora
No 4. «Bnusaue ceta
Ha POCT U pPa3BUTHUE

YCPCHKOB KOJICyCa»

buotnyeckue hakTops

OKOIOrMYECKHE
XapaKTEPUCTHKHU
MOMYJISIUH.
[TpakTuueckas padora
Ne 2 «ITomcuét
MJIOTHOCTHU MOMYISUN
Pa3HBIX BUIOB

pacTeHun»

Coo0mecrBa
OpraHu3MOB —
OHOIIEHO3

OKOJIOTUYECKUE

CUCTEMBI (3KOCHCTEMBI)

OCHOBHBIE TTOKa3aTeIIN
SKOCHCTEMEL.
OKOIOrMYeCcKHue
nupamuibl. CBolicTBa

3KOCHUCTECM. CYKI_IeCCI/IH

[Ipuponnsie

9KOCHUCTCMBI

0.5

0.5

Bubnuoreka

HOK https:/
m.edsoo.ru/

863ebl10e

bubnuoreka

HOK https://
m.edsoo.ru/

863eb348

bubGnuoreka

LIOK https://
m.edsoo.ru/

863eb46a

bubnuoreka

LHOK https://
m.edsoo.ru/

863eb46a

Bbubnuoreka

HOK https://
m.edsoo.ru/

863eb5fa



29

30

31

32

33

34

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

AHTpOTIOT€HHBIE
9KOCUCTEMBI

buocdepa —
ro0abHas
IKOCUCTEMA 3eMIIH

3aKOHOMEPHOCTH
CYLIECTBOBAHMUS
ounochepsl

YenoBeuecTBO B
ouocdepe 3emmau

CocyiecTBoBanue
MIPUPOABI U

YCI0BCUYCCTBA

Pe3epBHbIit ypoK.
O000111eHNE TEMBI
«Coo01mecTBa 1
9KOJIOTHYECKHUE

CUCTCMBID»

34

2.5

bubGnuoreka

HOK https://
m.edsoo.ru/

863ebbse

bubnuoreka

HOK https://
m.edsoo.ru/

863ebd16

bubGnuoreka

LIOK https://
m.edsoo.ru/

863ebale



YYEBHO-METOANYECKOE OBECIMEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJbHBIE VUEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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